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How to Use the CFA
Program Curriculum

The CFA’ Program exams measure your mastery of the core knowledge, skills, and
abilities required to succeed as an investment professional. These core competencies
are the basis for the Candidate Body of Knowledge (CBOK™). The CBOK consists of
four components:

= A broad outline that lists the major CFA Program topic areas (www.
cfainstitute.org/programs/cfa/curriculum/cbok)

= Topic area weights that indicate the relative exam weightings of the top-level
topic areas (www.cfainstitute.org/programs/cfa/curriculum)

= Learning outcome statements (LOS) that advise candidates about the spe-
cific knowledge, skills, and abilities they should acquire from curriculum
content covering a topic area: LOS are provided in candidate study ses-
sions and at the beginning of each block of related content and the specific
lesson that covers them. We encourage you to review the information about
the LOS on our website (www.cfainstitute.org/programs/cfa/curriculum/
study-sessions), including the descriptions of LOS “command words” on the
candidate resources page at www.cfainstitute.org.

= The CFA Program curriculum that candidates receive upon exam
registration

Therefore, the key to your success on the CFA exams is studying and understanding
the CBOK. You can learn more about the CBOK on our website: www.cfainstitute.
org/programs/cfa/curriculum/cbok.

The entire curriculum, including the practice questions, is the basis for all exam
questions and is selected or developed specifically to teach the knowledge, skills, and
abilities reflected in the CBOK.

ERRATA

The curriculum development process is rigorous and includes multiple rounds of
reviews by content experts. Despite our efforts to produce a curriculum that is free
of errors, there are instances where we must make corrections. Curriculum errata are
periodically updated and posted by exam level and test date online on the Curriculum
Errata webpage (www.cfainstitute.org/en/programs/submit-errata). If you believe you
have found an error in the curriculum, you can submit your concerns through our
curriculum errata reporting process found at the bottom of the Curriculum Errata
webpage.

DESIGNING YOUR PERSONAL STUDY PROGRAM

An orderly, systematic approach to exam preparation is critical. You should dedicate
a consistent block of time every week to reading and studying. Review the LOS both
before and after you study curriculum content to ensure that you have mastered the

Xv
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How to Use the CFA Program Curriculum

applicable content and can demonstrate the knowledge, skills, and abilities described
by the LOS and the assigned reading. Use the LOS self-check to track your progress
and highlight areas of weakness for later review.

Successful candidates report an average of more than 300 hours preparing for each
exam. Your preparation time will vary based on your prior education and experience,
and you will likely spend more time on some study sessions than on others.

CFA INSTITUTE LEARNING ECOSYSTEM (LES)

Your exam registration fee includes access to the CFA Program Learning Ecosystem
(LES). This digital learning platform provides access, even offline, to all of the curricu-
lum content and practice questions and is organized as a series of short online lessons
with associated practice questions. This tool is your one-stop location for all study
materials, including practice questions and mock exams, and the primary method by
which CFA Institute delivers your curriculum experience. The LES offers candidates
additional practice questions to test their knowledge, and some questions in the LES
provide a unique interactive experience.

FEEDBACK

Please send any comments or feedback to info@cfainstitute.org, and we will review
your suggestions carefully.
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LEARNING MODULE

Economics and Investment Markets

by Andrew Clare, PhD, and Thomas F. Cosimano, PhD.

Andrew Clare, PhD, is at Cass Business School (United Kingdom). Thomas F.
Cosimano, PhD, is Professor Emeritus in Finance at the Mendoza College of Business,
University of Notre Dame, and Visiting Scholar, International Monetary Fund (USA).

LEARNING OUTCOMES

Mastery

The candidate should be able to:

[

[

[

o0 0O o0 o d d

explain the notion that to affect market values, economic factors
must affect one or more of the following: 1) default-free interest rates
across maturities, 2) the timing and/or magnitude of expected cash
flows, and 3) risk premiums

explain the role of expectations and changes in expectations in
market valuation

explain the relationship between the long-term growth rate of the
economy, the volatility of the growth rate, and the average level of
real short-term interest rates

explain how the phase of the business cycle affects policy and
short-term interest rates, the slope of the term structure of interest
rates, and the relative performance of bonds of differing maturities

describe the factors that affect yield spreads between
non-inflation-adjusted and inflation-indexed bonds

explain how the phase of the business cycle affects credit spreads and
the performance of credit-sensitive fixed-income instruments

explain how the characteristics of the markets for a company’s
products affect the company’s credit quality

explain the relationship between the consumption hedging
properties of equity and the equity risk premium

explain how the phase of the business cycle affects short-term and
long-term earnings growth expectations

describe cyclical effects on valuation multiples

describe the economic factors affecting investment in commercial
real estate
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Economics and Investment Markets

INTRODUCTION

The state of the economy and financial market activity are interconnected. Financial
markets are the forums where savers are connected with investors. This activity enables
savers to defer consumption today for consumption in the future, allows governments
to raise the capital necessary to create a secure society, and permits corporations to
access capital to exploit profitable investment opportunities, which, in turn, should
help to generate future economic growth and employment. Furthermore, all financial
instruments essentially represent claims on an underlying economy. There is, therefore,
an important and fundamental connection that runs from the decisions of economic
agents, as they plan their present and future consumption, to the prices of financial
instruments, such as bonds and equities.

The purpose of this reading is to identify and explain the links between the real
economy and financial markets and to show how economic analysis can be used to
develop ways of valuing both individual financial market securities and aggregations
of these securities, such as financial market indexes. We begin by reviewing what we
refer to as the fundamental pricing equation for all financial instruments. Using this
framework, we then move on to explore the relationship between the economy and
real default-free debt. From there, we can extend the analysis to the ways in which the
economy can influence the prices of the following: nominal default-free debt; credit
risky debt (for example, corporate bonds); publicly traded equities; and commercial
real estate.

THE PRESENT VALUE MODEL

] explain the notion that to affect market values, economic factors
must affect one or more of the following: 1) default-free interest rates
across maturities, 2) the timing and/or magnitude of expected cash
flows, and 3) risk premiums

The reference point for the analysis of this reading is the present value model of asset
valuation. The impact of economic factors on asset values can be studied in the con-
text of that model by examining how economic factors can affect discount rates and
future cash flows. These topics are explored in more detail in the following sections.

The Present Value Model

The value of an asset must be related to the benefits that we expect to receive from
holding it; for many assets (e.g., financial securities), these benefits are its future cash
flows, which may be specified in the security’s contract, as is the case with bonds,
or be discretionary, as is the case with ordinary shares. Intuitively, a given amount
of money received in the future will be valued less by individual investors than the
same amount of money received today. Because an investor can use cash for present
consumption, he or she needs an incentive to defer it to the future and more so as
the future becomes less certain. These considerations provide an economic rationale
for valuing an asset by discounting its future cash flows to derive its present value.

Equation 1 presents the fundamental present value formula for the value at time
t of any financial asset i, V}, which we assume equals its current market price, P;. In
general, we will speak of the time ¢ as “today”
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where
P} = the value of asset i at time  (today)
N = number of cash flows in the life of the asset
CF iﬂ = the uncertain, nominal cash flow paid s periods in the future

E, [CF] = the expectation of the random variable CF conditional on the informa-
tion available to investors today (¢)

[; ¢ = yield to maturity on a real default-free investment today (), which pays
one unit of currency s periods in the future

0, s = expected inflation rate between 7 and 7 + s

Pzi,s = the risk premium required today (¢) to pay the investor for taking on
risk in the cash flow of asset 7, s periods in the future

This expression is general enough to be used to value all financial instruments. The
present values of all of the instrument’s cash flows are summed from 1 to N. Some
assets, such as a five-year zero-coupon bond, may have only one cash flow, and so
N would equal five in that case, with cash flows in Periods 1-4 equal to zero. At the
other extreme, dividend-paying equities produce cash flows in the form of dividends
into the indefinite future, in which case N could, technically, be equal to infinity.

According to Equation 1, effects of the economy on asset prices are transmitted
through some combination of influences on the numerator—the asset’s expected cash
flows—and denominator—the discount rate(s) applied to the asset’s expected cash flows.

A factor that typically distinguishes one financial asset class from another is the
degree of certainty that investors have about future cash flows. At one extreme there
may be little uncertainty. For example, despite losing its AAA rating from Standard
& Poor’s, investors might still attach a relatively low probability to the prospect of
the US Treasury not making the scheduled payments on its debts on time and in
full. Investors may regard the probability of the German government defaulting on
its debts to be very low, too. At the other extreme, investors may be very uncertain
about the size and timing of dividend payments from an equity investment and will
also have to consider the prospect of receiving no dividends at all in the event that
the company declares bankruptcy.

The uncertainty about future cash flows is reflected in the discount rate in Equation
1. We can think of the discount rate as having three distinct components. The first
component is /,  which effectively represents the return that an investor requires on
a real default-free fixed-income security at present time ¢ for a cash flow to be paid s
periods in the future. For example, readers can think of this return as being analogous
to the return expected on an investment in an inflation-linked bond issued by the
government of a developed economy.

The second component in the discount rate, 8, , represents the additional return
required by investors, above that required from investing in a real default-free invest-
ment, for investing in a nominal default-free investment. This additional return is
required even though an investor may attach a zero probability to not being paid
on time and in full, because future nominal payments will be affected by inflation.
In essence, this component of the discount rate represents the compensation that
investors demand for the inflation that they expect to experience over the investment
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horizon. Compensation is demanded because investors are concerned about the real
purchasing power of their investments in the future rather than in the nominal value
of the future cash flows.

The third component of the discount rate in Equation 1, pti,s, represents the addi-
tional return that investors expect for investing in financial assets because of uncer-
tainty about the asset’s future cash flows. In other words, all securities, even those
issued by governments of developed economies and considered risk free in that there
is negligible risk that the issuer will default (as we will see later), carry some risks
for which risk-averse investors will want to be compensated. Indeed, the size of this
risk premium will vary among asset classes, and this variation is largely responsible
for the distinction between one asset class and another. We remind the reader of this
difference among assets by placing a superscript i to indicate that this premium is
specific to the asset under consideration.

As we will show throughout this reading, the size and nature of this addition to
expected return, p;;s, will depend on the characteristics of the asset or asset class in
question, which, in turn, will be determined by developments and expected devel-
opments in the real economy. This means that the discount rates applied to the cash
flows of financial assets will almost certainly vary over time as perceptions of expected
economic growth, inflation, and cash flow risk change. In particular during recessions,
the risk premium that investors demand on financial assets, especially those that are
not default-free, may rise because investors in general may be less willing and able to
take on heightened default risk during such periods.

The p;;s component may include more than just the compensation for the uncer-
tainty related to financial cash flows that may be subject to default risk. In particular, ﬁm
may also reflect other types of risk—for example, liquidity risk. Liquidity risk refers to
the possibility that a financial asset cannot be converted quickly into cash at close to
its fair value; it is particularly characteristic of investments in commercial real estate
and high-yield corporate bonds/loans. And as many investors learned during the
2008-2009 global financial crisis, some debt instruments, such as mortgage-backed
securities, can become very illiquid at just the moment when investors become most
risk averse and when they want to be holding cash rather than riskier financial assets.

In summary, the expected cash flows for any financial asset, i, can be discounted
using the following general expression for the discount rate (this additive expression
is an approximation of the exact multiplicative expression that includes interaction
effects between the terms):

L+l +0,+psfors =1, .., N @)
A major purpose of this reading is to identify the relationship between these

elements of the discount rate and the underlying economy and also to decompose ﬁt,s
into its component parts for each asset class.

EXPECTATIONS AND ASSET VALUES

] explain the role of expectations and changes in expectations in
market valuation
Examining Equation 1 reveals simple but important observations:

= Asset values depend not on past cash flows but on the expectation of future
cash flows.


Equation 1
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= These expectations are based on (conditional on) current information (indi-
cated by the time subscript £) that may be relevant to forecasting future cash
flows. Any information that may contribute to the accuracy or precision of
expectations is relevant.

Because asset values are dependent on expectations of future cash flows, informa-
tion that changes expectations affects asset values and realized returns. Information
that has been anticipated is already reflected in asset prices, but information that is
different from what was expected constitutes real news that requires expectations to
adjust. The adjustment generates a holding period return that differs from the expected
return. This observation about investors’ anticipations is important to understanding
sometimes seemingly counterintuitive market reactions to economic information
releases. Investors judge economic data releases relative to their expectations for
the data. Prices may fall (rise) despite “good” (“bad”) news if the expectation was for
better (worse) news.

Thus, for valuation, one important distinction is information that is “news” or
new information and information that has been fully anticipated. Therefore, news is
a surprise relative to fully anticipated information.

Although this reading’s focus is the effect of economic factors on asset values,
investor sentiment (e.g., enthusiasm or despair) can also affect asset values. Economic
factors affect asset values through generally direct effects on cash flows and/or discount
rates, but investor sentiment affects asset values through direct effects on discount rates
via higher or lower risk premiums (and possibly indirect effects on future cash flows).

THE DISCOUNT RATE ON REAL DEFAULT-FREE
BONDS: INTEREST RATES

] explain the notion that to affect market values, economic factors
must affect one or more of the following: 1) default-free interest rates
across maturities, 2) the timing and/or magnitude of expected cash
flows, and 3) risk premiums

Having introduced several fundamental concepts, we can now begin the analysis
of economic factors affecting asset values in detail. The first step in understanding
the relationship between the economy and investment markets involves noting that
the purchase of an investment involves the opportunity cost of lower consumption
today. In other words, by buying a financial asset, an investor defers some current
consumption. The sum of all of these individual saving and consumption decisions is
thus going to have an impact on the price of financial assets.

To explain how investors’ concerns for satisfying consumption needs through
economic fluctuations affect asset prices, modern finance makes reference to
several expressions (Equation 3through6) that model how investors evaluate
consumption trade-offs. These expressions, and associated (non-testable)
calculations, show the analysis behind statements about the relationships
between real interest rates, GDP growth, and the volatility of GDP; verbal
statements of the intuition behind the relationships are also given that aid
in understanding the entire reading.
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Real Default-Free Interest Rates

To demonstrate the importance of the aggregation of these individual saving and
investment decisions, we can think through how the aggregated consumption and
investment decisions of individuals might determine the real default-free interest
rate in an economy—that is, /, ; in Equation 1. Consider a single individual who has
to choose between using some portion of his or her wealth to consume today (¢) or
investing that wealth in default-free bonds that will pay investors one dollar when
they mature s periods in the future.

Think of this bond as being issued by a highly rated, developed-economy gov-
ernment, so there is only a negligible prospect of default. Also think of this bond as
being inflation index-linked so that investors do not need to concern themselves with
the impact of future inflation on the bond’s future cash flow. An alternative way of
conceptualizing the bond is to assume (only for the moment) that it is issued by this
government in a world that has no inflation. Later we will re-introduce inflation into
the pricing problem.

What sort of return would investors require on a bond that is both default-free and
unaffected by future inflation? It is tempting to say that an investor would require no
return on such a bond because there is no risk of losing money over the investment
period in either nominal or real terms. But the choice to invest today involves the
opportunity cost of not consuming today. It is the aggregated opportunity cost of
all investors that will determine the price of this asset today and its return over the
investment horizon.

Think of the return on the asset as the opportunity cost (price) of consuming today.
If the return increases, the investor substitutes away from current consumption to
future consumption by purchasing an asset. Consequently, as with any other economic
decision, an investor must consider the relative prices of the two alternatives. In this
case, the investor can

= pay price P, today, ¢, of a default-free bond paying 1 monetary unit of
income s periods in the future or

= buy goods worth P, ; dollars today.

The decision to purchase this bond will be determined by the willingness of indi-
viduals to substitute consumption today for consumption in the future. This trade-oft
is measured by the marginal utility of consumption s periods in the future relative to
the marginal utility of consumption today (£). The marginal utility of consumption is
the additional satisfaction or utility that a consumer derives from one additional unit
of consumption. The ratio of these two marginal utilities—the ratio of the marginal
utility of consumption s periods in the future (the numerator) to the marginal utility
of consumption today (the denominator)—is known as the inter-temporal rate of
substitution, denoted 77 .

In “good” economic times, individuals may have relatively high levels of current
income so that current consumption is high. In this case, the utility derived from
an additional unit of consumption today will be relatively low. Conversely, in “bad”
economic times, current income and consumption will tend to be relatively low,
which means that the utility derived from an additional unit of consumption today
will be relatively high. In addition, the marginal utility of consumption of investors
diminishes as their wealth increases because they have already satisfied fundamental
needs. Thus, investors would receive a larger benefit (utility) from an asset that pays
off more in bad economic times relative to one that pays off in good economic times.


Equation 1
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The rate of substitution is a random variable because an investor will not know
how much she has available in the future from other sources of income, such as salary
from working. This uncertainty is present even for an investment that pays a certain
amount in one period because the value of this investment is determined by how
much utility the investor receives from this investment.

Given this uncertainty, the investor must make the decision today based on her
expectations of future circumstances when she receives the payoff from the invest-
ment. This expectation is conditional on the information that the investor has when
the decision is made. Thus, if the investor wanted to consider an investment in a
zero-coupon bond at time ¢ that is certain to pay off one unit of real consumption in
s periods, then

Pt,s = Et(lmt,s) = Et(mt,s) 3)

where 77, ¢ is the investor’s marginal willingness to trade consumption at time ¢
for (real) wealth at time ¢ + s.1

EXAMPLE 1

The Inter-Temporal Rate of Substitution (1 of 3)

1. Suppose the investor’s willingness to trade present for future consumption
can be represented as

77 | = ea+b2

s

Here, Z is a random shock to the economy that affects the cash flows of the
marginal investor; Z is what makes 77, ; a random variable. The exponential
form is consistent with assumptions about investor risk aversion and con-
sumption growth often made in finance; a and b are typically negative given
those same assumptions.2 Parameters of the distribution of Z consistent
with observed market data can also be established. Suppose that Z, assumed
to have a mean of zero, takes on one of two values—a negative value indicat-
ing a bad state or a positive value indicating a good state. The probabilities
of bad and good states are 0.4 and 0.6, respectively.

Using market-consistent values in the exponent in the expression for 777, ;, we
can calculate the price of a bond promising $1 for sure in one year as the
expected value of the investor’s willingness to trade present for future con-
sumption:

1 The term 7, is technically defined as (8§)[MU(C,,)/MU(Cy)], where MU denotes marginal utility of
consumption, C, and § is a discount factor that captures the preference for consumption at t rather than
later at t + s. The discount factor applied to MU (C,) adjusts it for the time difference of s periods. The
tilde on 77, indicates it is a random (stochastic) variable, and the term may be called the stochastic
inter-temporal rate of substitution. As in Example 1, this inter-temporal rate of substitution varies based
on the realization of the shock to economic activity, Z. In the modern theory of asset pricing, the term m
is also referred to as the stochastic discount factor or pricing kernel.

2 The negative exponential function expression reflects constant relative risk aversion utility and lognor-
mally distributed consumption growth. In e2*b% the expected value is a and standard deviation is z. For
an explanation of constant relative risk aversion, see an investments text such as Elton, Gruber, Brown,
and Goetzmann (2014).
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Et (fﬁt 1) = (.4 ¢atbx(z for abad state) 4 () g patbx (z for a good state)

=0.4 x0.954676 + 0.6 x 0.954379 = 0.954498

In the calculation, 0.954676 and 0.954379 are the asset’s prices in the bad
and good states, respectively. Note that the values for the random shock are
consistent with the level of the yield curve in the United States from January
1999 to January 2014. The derivation of these numbers is beyond the scope
of this reading. Also note the higher value of $1 received in the bad state.
Following Equation 3, the investor is willing to buy the risk-free bond today
for $0.954498 in exchange for $1 in one year. Also notice that the willingness
to invest is smaller for the positive shock (z for a good state), because an
investor is willing to pay less for the bond in the case of a good state. Thus,
the positive shock is associated with a higher level of consumption today by
the investor.3

The investor knows that she cannot affect the price of the bond, and so she must
decide whether to buy or sell the bond based on this given price, P, ; (0.954498 from
Example 1). If this price of the bond was less than the investor’s expectation of the
inter-temporal rate of substitution (suppose this is 0.9560), then she would prefer to
buy more of the bond today. As more bonds are purchased, today’s consumption falls
and marginal utility of consumption today rises, so expectations conditional on cur-
rent information of the inter-temporal rate of substitution, E; (7 ,) , fall. This process
continues until the rate of substitution is equal to the bond price shown in Equation
3; that is, equivalently, 0.9560 would fall and converge on 0.954498.

It is worthwhile to emphasize this point: All investors are essentially making
investment decisions using Equation 3; some will want to sell their bonds to fund
additional, current consumption, whereas others will want to buy bonds and defer
some additional consumption until the future. To demonstrate the link between the
bond price and these consumption/investment decisions, imagine for the moment that
the market price of this bond is too “low” for an individual investor. In this case, the
investor with a higher initial inter-temporal rate of substitution (higher 77, ) would
buy more of the bond. As a result of this purchase, the investor will consume less
today, leading to an increase in today’s marginal utility, but he or she would expect to
have more consumption and thus lower marginal utility in the future. Consequently,
the inter-temporal rate of substitution would fall.

One investor cannot influence the equilibrium price. But if a substantial group
of investors responded this way, then the demand and price of the bond would rise;
in the illustration earlier, it would mean that it is possible for the price of the bond,
0.954498, to rise at the same time that the individual investor’s inter-temporal rate of
substitution was falling. This process would continue until all investors’ willingness
to invest converges on a single equilibrium value so that Equation 3 is true for all
individuals and the market price is determined.

Conversely, if the market price of the bond were too “high” for a group of investors,
then the investors with a lower inter-temporal rate of substitution would buy less of
the bond. They would have more consumption and lower marginal utility today, but
they would expect to have less consumption and higher marginal utility in the future.
As a result, the inter-temporal rate of substitution would rise and the demand and
price of the bond would fall. This process would again continue until Equation 3 is
true for all individuals.

3 An exponential function, f(x) = €%, is always increasing in the variable x and increases at an increasing
rate as x gets large. For example, f(0) = e = 1 and £(0.05) = €%9% = 1.0513. If x is negative, the more negative
x is, the smaller the value of the function. For example, compare f(—0.05) = €005 - 0,9512 and f(-0.02) =
e~002 = 0.9802; the function is still increasing in x.
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EXAMPLE 2

The Inter-Temporal Rate of Substitution (2 of 3)

In Example 1, suppose the current market price of the real default-free bond
is $9,540 per $10,000, but the investor’s inter-temporal rate of substitution is
$0.954498 per $1 promised. The investor would then value the guarantee of
$10,000 in one period more than the market, so she would purchase it. As she
buys more of the bond, her future income will be higher and its marginal utility
lower, leading to a fall in her marginal willingness to invest in the risk-free asset.
Only if there are many investors with the willingness to trade at $9,544.98 would
the market price increase until all investors have the same marginal willingness
to invest.

In summary, all investors use Equation 3 to make their investment decisions, so
the equilibrium price in the market for these bonds equals the expectation of the
inter-temporal rate of substitution of every single investor who participates in the
bond market.

If the investment horizon for this bond is one year and the payoff then is $1, the
return on this bond can be written as the future payoff minus the current payment
relative to the current payment:*

1-P, 1

lt,l Pt,l E, (}’71'[’1) 1 (4)
Consequently, the return is higher for lower current prices. Equation 4 implies that
the one-period real risk-free rate is inversely related to the inter-temporal rate of
substitution. That is, the higher the return the investor can earn, the more important
current consumption becomes relative to future consumption.

EXAMPLE 3

The Inter-Temporal Rate of Substitution (3 of 3)

Following the circumstances in Example 1, the one-period real risk-free interest

rate is [, ; = 1=I95498 _ 0,047671, or 4.7671%.

THE DISCOUNT RATE ON REAL DEFAULT-FREE
BONDS: UNCERTAINTY AND RISK PREMIUMS

] explain the notion that to affect market values, economic factors
must affect one or more of the following: 1) default-free interest rates
across maturities, 2) the timing and/or magnitude of expected cash
flows, and 3) risk premiums

An investor’s expected marginal utility associated with a given expected payoft is
decreased by any increase in uncertainty of the payoff; thus, the investor must be com-
pensated with a higher expected return. This result follows from decreasing marginal

1
4 The step from the first expression to the second follows from rearranging the first expression,
% - 1 and then substituting from Equation 3.
t1

1
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utility of wealth or income because the loss of utility from lower wealth is larger than
the gain from an equivalent increase in wealth. The risk premium compensates the
investor for the loss from this fluctuation in future wealth or income. An individual
who requires compensation for this uncertainty is called “risk averse” This property
was seen in Example 1, in which the inter-temporal rate of substitution was lower in
the good state of the economy compared with the bad state.

For the valuation of cash flows under uncertainty, a second property of most
investors’ utility is important. In particular, an investor’s absolute risk aversion is
assumed to fall if he or she has higher wealth or income. Absolute risk aversion relates
to the amount held in risky assets at different levels of wealth; under the assumption
of decreasing absolute risk aversion made here, an investor invests larger amounts in
risky assets as wealth or income increases (note that absolute risk aversion is in con-
trast to relative risk aversion, which relates to the fraction, not the amount, of wealth
held in risky assets at different levels of wealth). Consequently, one’s marginal utility
is always lower as one’s wealth or income increases. In this case, the risk premium
for a given risk is lower for wealthier individuals because the average loss of marginal
utility (slope of utility) from any risk taking is smaller, which means that relative to
poorer individuals, wealthier individuals are more willing to take on a given risk.
Consequently, wealthier investors are willing to buy more risky assets because they
would value the asset more than poorer investors. But the expected marginal utility
for wealthier investors will decline as they buy more of the risky asset. Eventually,
both the wealthier and poorer investors would have the same willingness to invest in
risky assets when the financial market is in equilibrium.

EXAMPLE 4

The Case of Increasing Wealth

1. This idea can be illustrated by raising the economic shock by a fixed amount
regardless of whether the economy is good or bad, which has the effect of
increasing the individual’s resources and making her wealthier. For example,
suppose we add 0.1 to Z and thus to the resources of the investor relative to
the shock in Example 1. The expected inter-temporal rate of substitution
for the investor is now lower for this safe asset (the default-free bond). The
expected value of the investor’s willingness to trade present for future con-
sumption would then be

E,(,;) = 0.4x0.954528 + 0.6 x 0.954231 = 0.954350.

Compare this result with Example 1. The inter-temporal rate of substitu-
tion is lower under the good and bad shock to the economy. As a result,

the expected inter-temporal rate of substitution E, (777, ;) is lower for the
wealthier investor by 0.000148 (= 0.954498 — 0.954350). Thus, the wealthier
investor will buy the safe bond only at a lower price, and if this lower price
is not the equilibrium price, the investor will substitute away from riskless
assets to risky assets. Because of decreasing absolute risk aversion with
wealth and because their fundamental consumption needs are met, wealthy
investors will demand a lower premium than poorer investors for holding
risky assets, all else being equal.

An individual with decreasing absolute risk aversion would lower the price of
safe assets (see Altug and Labadie [2008] for a derivation of this result). If the rich
individuals are a large percentage of the market, then the equilibrium return on the
safe asset increases with the lower price. As a result, the poorer individuals would
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have incentives to increase their savings with the expected higher return on the safe
asset. These savings allow all investors to partially compensate for any additional losses
during possible bad times. Consequently, all the investors in the financial market
would increase their savings when uncertainty about their future income increases.
This higher savings means that the expected marginal utility in the future is lower
because the investors’ future resources are higher. Thus, the equilibrium price based
on Equation 3 is lower, meaning that investors are compensated with a higher expected
return when uncertainty in income increases.

THE DISCOUNT RATE ON REAL DEFAULT-FREE
BONDS: RISK PREMIUMS ON RISKY ASSETS

] explain the notion that to affect market values, economic factors
must affect one or more of the following: 1) default-free interest rates
across maturities, 2) the timing and/or magnitude of expected cash
flows, and 3) risk premiums

The price of other (non-default-free) financial instruments is established relative to
the price of the default-free bond. This relationship can be seen by considering a
default-free bond with a maturity of s periods (s is greater than or equal to two). Assume
that the investor is holding the security for only one period. Its current price is P, .
In this case, the bond has value P, ; ;_; in one period because the term to maturity
of the bond has been reduced by one period relative to its original maturity date. As
a result, the investor’s decision is now given by

Py = E (Fﬁl,rl ”71,1) (5)

The price in one period is uncertain because the s period bond is sold at the market
price before it matures. Also notice that there is no interest payment because the bond
promises a payment only at the terminal time. If a coupon is promised at time ¢ + 1,
then its value would have to be added to the right-hand side of Equation 5.

EXAMPLE 5

Pricing a Two-Period Default-Free Bond

1. In this example, we illustrate how the pricing formula in Equation 5 leads to
a risk premium on a two-period default-free bond that is not present in the
one-period default-free bond. In these calculations, we use five or six digits
to the right of the decimal point because the risk premium is small for a
two-period bond relative to a one-period default-free bond.

Suppose the price at Time 1 of the two-year default-free bond is given by

_ s
Poypg = e¥tb?

In this case, the future price can be shown to be

ﬁtﬂ’z,l = 0.839181 for $1 at Time 2 with probability p = 0.4 and
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P‘t+l,271 = 0.954840 for $1 at Time 2 with probability p = 0.6.

The expected price at time ¢ + 1 of a $1 bond maturing at time ¢ + 2 is 0.4 x
0.839181 + 0.6 x 0.954840 = $0.908576. Without considering the investor’s
willingness to invest, the current value of the two-period bond is the simple
present value using the one-period real risk-free interest rate of 4.7671%
(from Example 3) as the discount rate. Thus, under the assumption stated,

E, (P
the bond would be worth e (Peris) = 0208576 _ ¢ 867234. But the actual

1+1, 1.047671
price in the financial markets based on Equation 5 is

Pt,s =E; (ﬁt+1,s—1 7”';1)
= 0.4 x 0.839181 x 0.954676 + 0.6 x 0.954840 x 0.954379

= 0.867226,

where 0.954676 and 0.954379 are the asset’s prices in the bad and good
states, as determined in Example 1. The price based on Equation 5 is smaller
than the present discounted value at the risk-free rate; the difference is
0.000008 per 1 principal value (i.e., 0.867234 — 0.867226 = 0.000008). Thus,
the holder of a two-year bond earns a risk premium. The reason for this
result can be seen by calculating

E;(Pyy1.1) E (7,1) =0.908576(0.4 x 0.954676 + 0.6 x 0.954379)
= 0.867234,

where 0.908576 is the Time 1 price of the bond as determined earlier. Con-
sequently, we see that

E, (Ftﬂ,s—l)Ez(’TH,l) > E (Ftﬂ,s—l’%z,l)

To summarize, the price uncertainty of the two-period bond at ¢ = 1 gives
rise to a risk premium, although the bond is default-risk free.

Example 5 showed how future price uncertainty creates a discount for risk. We
now derive an alternative expression for the pricing relationship in Equation 5 that
explains the nature of that discount and sheds further light on the conclusion of
Example 5. In statistics texts, the following relationship between expected values and
covariance is proven:

Et(f~) = Ez(f)Ez(f) + cov (79}7)

Here, cov,(%,7) refers to the conditional (on information at time £) covariance of
the random variable % with ¥. Thus, from Equation 5,

s = Ey (P’tﬂ,sflmz,l) = E, (FtJrl,sfl)Et(ﬁz,l) + cov (ﬁt+1,5*17”7t,1)'

But from Equation4, 1 + [;; =
relationship in Equation 5 is

E (P 1)
Pt,s Z%J" cov, (Pt-%—l,s—l’ﬁ/it,l)’ (6)

P

—— So, an alternative way to view the pricing
+(741)
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The Discount Rate on Real Default-Free Bonds: Risk Premiums on Risky Assets

where cov, (P, 1,7,,) represents the covariance between an investor’s
inter-temporal rate of substitution, 7 £1 and the random future price of the invest-
ment at t + 1, P, 1, based on the information available to investors today (t). The
subscript is reduced by one because an investment with time to maturity s at time
t becomes an investment with time to maturity s — 1 at time ¢ + 1 (Cochrane 2005).

Equation 6 expresses the value of a risky asset as the sum of two terms. The first
term is the asset’s expected future price discounted at the risk-free rate. It may be called
the risk-neutral present value because it represents a risky asset’s value if investors did
not require compensation for bearing risk (notice the parallel with the fundamental
pricing equation, Equation 1, if it had one cash flow and no risk premium). In Example
5, this value is 0.867234.

The covariance term is the discount for risk. Note that with a one-period default-free
bond, the covariance term is zero because the future price is a known constant ($1)
and the covariance of a random quantity with a constant is zero; and intuitively, its
value is given by the first term. Consequently, Equation 6 reduces to Equation 3 for the
one-period default-free bond. But with the two-period default-free bond, the future
price of $1 two periods in the future is known with certainty, but the price one period
in the future is not. Consequently, the covariance term is not zero.

In general with risk-averse investors, the covariance term for most risky assets is
expected to be negative. That is, when the expected future price of the investment
is high, the marginal utility of future consumption relative to that of current con-
sumption is low. Alternatively, during bad economic times, investors expect a smaller
labor income in the future, so the marginal utility of future consumption, and hence
the inter-temporal rate of substitution, is higher. This relationship leads investors to
demand a higher required rate of trade-off of future for current consumption—as in
bad economic times when the labor market contracts. Bad economic times also tend
to be associated with declining risky asset payouts (declining earnings and dividends
for ordinary shares and defaults for bonds), leading to declining asset prices. The
result is that the covariance term for risky assets is typically negative, so the price of
the asset is lower. This negative covariance term results in a positive risk premium,
p£5, in Equation 1 because a lower price today leads to a higher return over time.
Holding all else constant, the risk premium term and the required return for an asset
should be higher, and its current market price is lower the larger the magnitude of
the negative covariance term.

EXAMPLE 6

An Alternative Method to Evaluate the Price Discount for
Risk

1. The covariance between the investor’s willingness to invest and the price of
the two-year bond next period can also be computed as follows (recall the
standard formula for covariance is cov(¥, ¥) = ¥p;[x; — E(x)][y; - EW)]:

cov, (1,1, P15-1) = 0.4(0.954676 — 0.954498) x (0.839181 — 0.908576) +
0.6(0.954379 — 0.954498) x (0.954840 — 0.908576)

= -0.000008

In the bad state of the economy, the willingness to invest (0.954676) is above
its average (0.954498), yet the bond price (0.839181) is below its average
(0.908576). The reverse is true in the good state. Thus, the covariance
between the inter-temporal rate of substitution and the price of the asset is
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negative. This result means the investor finds this investment inferior to one
with a payoft that is independent of her willingness to invest. In particular,
we have

E, (Fm,s—l)
Piy = —rig. - = ~0.000008.

With a lower price, the return on the two-year bond is higher.

In this example, the price discount is not too large because the risk between
a one- and two-year US government bond is not that crucial. However,
riskier assets, such as equity, will have a higher discount. In addition, the
higher risk premium on equity still follows from the covariance between the
cash flow and the investor’s willingness to invest over the time horizon of
the investment. Thus, a higher risk premium for stocks arises from a larger
value for this covariance.

The risk premium can be computed as follows: The expected holding period return
on the s period bond through time ¢ + 1, using the results of Example 5, is given by

- E, (Ptﬂ,rl) _Pz,s
o Pus (7)

_ 0.908576 — 0.867226 __
B 0.867226 = 0.047681, or 4.7681 %,

so the risk premium pf = r; - ;| = 0.047681 - 0.047671 = 0.00001.
Alternatively, Equation 7 and 6 can be manipulated so that

E;(Fm,x—l) (1+lt,1) =
Trs — 1 = P, - (1 +lt,1) = P, COVz(mt,lsPtH,sfl)
_ Phiga (1 +0.047671) (8
=~ (1+1,) cov, <mt,1, o) =~ oserg X (0.000008)

=0.00001 = p/,,

which is the return premium demanded by investors because of the uncertain
Time 1 price of the riskless two-period bond.

This relationship implies that an asset’s risk premium, pti,s in Equation 1, is driven
by the covariance of its returns with the inter-temporal rate of substitution for con-
sumption and can exist even for a default-free bond because of the uncertainty of its
price before maturity. Most risky assets have returns that tend to be high during good
times, when the marginal value of consumption is low, and low during bad times, when
the marginal value of consumption is high, and so bear a positive risk premium. Any
asset that tended to have relatively high returns when the marginal utility of consump-
tion was high would provide a type of hedge against bad times, bear a negative risk
premium, and have a relatively high price and low required rate of return.

5 Notice that simultaneously multiplying Equation 6 by (1 + /,;) and dividing by P, gives (1 + [;;) =

Et (plnl,sfl) . El (Ft+1,s—1)
T ,» WSO we can write —————

E(Pris1)  E(Prasa) — Prasa P
7, 7, - (1+14y) cov, | 7,4, o = - (1+1,)cov, =5 ) -

Pt+1,sfl

+ (1+1) covt(?‘n't,l, - (1+1;;) in Equation 8 as

t,s

Ls
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Default-Free Interest Rates and Economic Growth

DEFAULT-FREE INTEREST RATES AND ECONOMIC
GROWTH

] explain the relationship between the long-term growth rate of the
economy, the volatility of the growth rate, and the average level of
real short-term interest rates

From the previous discussion, it is a relatively small conceptual step to understand
the relationship between an economy’s GDP growth and real default-free interest
rates. If there is a known independent change in real GDP growth or a change that
can be forecasted perfectly, then an increase in real GDP growth should lead to an
increase in the real default-free rate of interest because more goods and services will
be available in the future relative to today. The result is that investors’ willingness to
substitute over time will fall, resulting in less saving and more borrowing, so that the
real default-free interest rate increases, as in Equation 4.

But GDP growth from one period to the next cannot be perfectly anticipated.
Under these uncertain circumstances, interest rates will still be positively related to
the expected growth rate of GDP, but additionally they will be positively related to
the expected volatility of GDP growth.

EXAMPLE 7

The Effect of Volatility on Prices

1. One can see the effect of volatility by doubling the standard deviation of the
random variable Z from what was assumed in Example 1. In this case, the
price of the one-period bond in Example 1 would be

E,(m,)) = 0.4x0.954855+0.6 x 0.954260 = 0.954498.

Notice that the expected value is the same as in Example 1 but that the prices
in each state are more dispersed, reflecting the doubling of the standard
deviation. For the two-period default-free bond, continuing with the param-
eter values (a4’ and 2') from Example 5, we would compute

E(Pi1s1) = 040776625+ 0.6 x 1.005451 = 0.913921.

Notice that doubling the volatility leads to a somewhat unrealistic price
greater than 1 (implying a negative yield) in the good state, even though the
expected price is less than 1.

Then,
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Pt,s = E, (Ft+1,271ﬁt,1)
=0.4 x0.776625 % 0.954855 + 0.6 x 1.005451 x 0.954260 = 0.872303.

: o E(Prapa) 0913921
The risk neutral price is T+1,  ~ 1047671 " 0.872336. So, from Equa-

tion 6, cov, (Wit,l’ﬁHI,Z—l) = 0.872303 - 0.872336 = —0.000033.

As a result, the holding period return on a two-period bond for one year

is higher [i.e., (0.913921 - 0.872303)/0.872303 = 4.771%, compared with
4.768% in Example 6], and because of the higher volatility, investors require
a higher premium.

There are two practical implications of this analysis for the values of real default-free
interest rates:

An economy with higher trend real economic growth, other things being
equal, should have higher real default-free interest rates than an economy
with lower trend growth. We should thus expect to find that real default-free
interest rates in fast-growing, developing economies, such as India and
China, are higher than in slower-growing, developed economies, such as
Western Europe, Japan, and the United States. The higher rate of economic
growth occurs for developing economies because a developing economy

is typically below its steady state growth, so it grows faster to catch up.
During these periods, the marginal product of capital (the additional output
resulting from the addition of one unit of capital, holding all else constant)
would be expected to be higher, so the real default-free interest rate should
also be expected to be higher. Of course, this advantage will dissipate as the
economy matures, as in the case of Japan and Western Europe from 1950 to
2000.

Again, other things being equal, real interest rates are higher in an economy
in which GDP growth is more volatile than in an economy in which growth
is more stable.

EXAMPLE 8

The Present Value Model and Macroeconomic Factors

1.

An asset’s risk premium is high when:
A. there is no relationship between its future payoff and investors’ mar-
ginal utility from future consumption.

B. there is a positive relationship between its future payoff and investors’
marginal utility from future consumption.

C. there is a negative relationship between its future payoff and investors’
marginal utility from future consumption.

Solution:

C is correct. An asset’s risk premium is determined by the relationship
between its future payoff and the marginal value of consumption as giv-

en by the covariance between the two quantities. When the covariance is
negative—that is, payoffs are low and expected utility from consumption is
high—or equivalently, when times in the future are expected to be bad and
the value of an extra unit of consumption is high, the risk premium will be
high. When the covariance term is zero (there is no relationship), the asset is
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risk free. When the covariance term is positive, the asset is a hedge and will
have a rate of return less than the risk-free rate.

2. The relationship between the real risk-free interest rate and real GDP
growth is:

A. negative.

B. neutral.
(. positive.
Solution:

Cis correct. The real risk-free rate is positively related to real GDP growth.
An increase in real GDP growth reduces the need for investors to save for
future consumption because more goods and services will be available to
them in the future relative to today as a result of higher expected income in
the future. A higher real rate of interest is needed to induce individuals to
save for future consumption in such circumstances.

3. The relationship between the real risk-free interest rate and the volatility of
real GDP growth is:
A. negative.
B. neutral.

C. positive.

Solution:

C is correct. The real risk-free rate is positively related to the volatility of real
GDP growth. An increase in volatility of real GDP growth means that there
is greater risk that the income available for consumption will be lower than
expected. Therefore, risk-averse investors will require a higher real rate of
return in compensation.

4. A risky asset offers high positive returns during business downturns. A col-
league argues that the nominal required rate of return on the asset may be
less than the nominal risk-free rate. Is the colleague correct?

A. Yes
B. No, the return must be higher than the nominal risk-free rate.
C. No, the relationship between the asset’s nominal return and the nomi-
nal risk-free rate is indeterminate.
Solution:

A is correct. For the required return to be less than the risk-free rate, the
asset’s risk premium would need to be negative. Because the asset supplies
relatively high returns in economic conditions in which the marginal utility
of consumption is relatively high, the covariance term in Equation 6 is posi-
tive and the asset thus bears a negative risk premium.

5. Suppose you are analyzing the expected impact of an increase in real GDP
growth above trend on overall equity market valuation. Assume real growth
in income of the corporate sector follows real GDP growth. Assume also
that there is no impact of the increase on inflation. On the basis of theory
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and holding all else constant, explain why the impact of the assumed in-
crease in real GDP growth on overall equity market valuation is ambiguous.

Solution:

Equation 1 can be applied to the overall equity market, which is the aggre-
gate of individual equity securities. The increase in real GDP growth would
be expected to affect both the numerator and denominator of Equation 1

in offsetting ways, so the overall effect on equity market value is ambigu-
ous. The impact of an increase in real GDP growth on expected corporate
earnings is positive by assumption, which by itself would suggest an increase
in equity market value by a larger numerator value in Equation 1. However,
the increase in real GDP should also increase the real risk-free rate, which
by itself would suggest a decrease in equity market value by increasing the
rate at which expected cash flows are discounted. We cannot infer which
effect will dominate from the information given. The overall effect on equity
market value is ambiguous, under the assumptions given.

REAL DEFAULT-FREE INTEREST RATES AND THE
BUSINESS CYCLE

] explain how the phase of the business cycle affects policy and
short-term interest rates, the slope of the term structure of interest
rates, and the relative performance of bonds of differing maturities

One of the crucial insights that macro-finance provides is that there should be a
connection between the real risk-free rate of interest available in an economy and the
underlying trend rate of economic growth in the same economy. We explored the roots
of this relationship earlier. To recap briefly, the willingness of investors to substitute
future wealth for current consumption will be inversely related to the change in real
GDP growth. In a world where GDP growth could be forecasted perfectly, there will
be a positive relationship between the real risk-free rate and real GDP growth. But
GDP growth is not perfectly predictable. Because of this unpredictability, we also
concluded that the real risk-free rate would not only be positively related to real GDP
growth but also positively related to the volatility of real GDP growth.

Equation 1 shows that the real default-free required return, /, ;, is a component of
the discount rate that we apply to the cash flows generated by all financial instruments.

Economic Growth and Real Yields

For evidence of the relationship between real interest rates and GDP growth, we could
focus on the yields available from inflation-linked bonds issued by governments in
developed economies. These bonds pay a “real” return (or yield) plus a return that
is linked directly to an index of consumer prices. Index-linked bonds are issued by
many governments in developed economies, including Canada, France, Germany, Italy,
Sweden, the United Kingdom, and the United States, and also by some governments
in developing countries, such as Brazil. In some markets—for example, the United
Kingdom’s index-linked gilt market—both the coupon and principal payments from
these bonds are indexed to a measure of consumer prices. In other markets—for
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example, the US Treasury Inflation-Protected Securities (TIPS) market—the principal
payment is indexed and the coupon is a function of the indexed principal. In both
cases, any increase in the level of the consumer price index over time (that is, positive
inflation) leads to an increase in both the coupon payment and eventual principal pay-
ment. Although the details of the indexation vary from bond market to bond market,
for all practical purposes, we can think of these bonds as being inflation protected.

Given the earlier discussion in sections on real default-free interest rates and
default-free interest rates and economic growth, other things being equal, we would
expect the (real) yields on inflation-indexed bonds to be higher for those countries
with high growth, such as India and China, relative to those issued by, say, the UK or
US governments, where economic growth is much lower. Other things being equal,
we should also expect to see real yields on short-dated index-linked bonds issued by
governments of economies that are very volatile to be higher than real yields on those
issued by governments of economies that are less volatile.

Although many index-linked government bond markets are relatively new, we
can examine the cross-sectional relationship between economic growth and real
risk-free yields relatively easily. Panel A of Exhibit 1 shows the real yields on a set
of short-dated index-linked government bonds in 2007, immediately prior to the
2008-2009 global financial crisis. The real yield on short-dated Japanese government
bonds at that time were lower than elsewhere, whereas Panel B shows that Japanese
growth had been historically very low and not very volatile up to that point in time.
Of the developed-economy bond yields in this exhibit, those issued by the Australian
government offered the highest yield, perhaps reflecting the relatively strong Australian
economic growth shown in Panel B.

21



22

Learning Module 1

© CFA Institute. For candidate use only. Not for distribution.
Economics and Investment Markets

Exhibit 1: Real Yields, GDP Growth, and Volatility for Various Countries
Real Yields, July 2007
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Sources: Based on data from Thomson Reuters and the authors’ calculations.

It is difficult to discern a very clear pattern between historical economic growth,
the volatility in that growth, and short-term real yields. Nonetheless, it is interesting
to note that the correlation between this limited set of bond yields (Panel A of Exhibit
1) and historical growth (gray bars in Panel B of Exhibit 1) is 0.57, but the correlation
with historical volatility (white bars in Panel B) is 0.74. So there does appear to be
some support for the prediction of macro-theory, although this sample is of course
very limited. One of the reasons why there is perhaps not a clearer relationship is
that the real yield data are forward looking. The real yield data represent the required
real return on these bonds based on expected future growth and volatility in that
growth, whereas the GDP-based variables represent historical growth and volatility.
If investors use the past as a guide for the future, they might expect a reasonably high
correlation between past growth and current real yields. But the past may be a very
bad guide for the future, particularly in the case of rapidly developing countries or
following the sort of major shock to global economic growth that occurred following
the collapse of Lehman Brothers.
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EXAMPLE 9

The Evolution of Real Yields

1. We have seen that there is at least tentative evidence to suggest a positive
relationship between economic growth and the yields on short-dated real
government bonds. But how does the business cycle affect these yields over
time?

The problem in gathering evidence on the drivers of real yields over time is
that index-linked government bond markets are a fairly recent financial in-
novation, especially when compared with conventional government bonds.
For example, it was only in 1997 that the first index-linked bond was issued
by the US Treasury. The oldest index-linked government bond market is
the United Kingdom’s. The UK government issued its first index-linked gilt
in 1981. To investigate the connections between the macroeconomy and
the real risk-free rate over time, we can focus on the UK’s index-linked gilt
market.
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Exhibit 2: Real Yields on UK Index-Linked Gilt and Volatility of UK and OECD

GDP Growth
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Shaded areas in Panel A indicate UK recessions.
Sources: Based on data from OECD.Stat and UK National Statistics Office.

Panel A of Exhibit 2 shows the real yield on a short-dated constant maturity
UK index-linked gilt. We will begin by focusing on the period from 1985 to
2007. Although fairly volatile, there is a clear downward trend in this yield
from 1985 to 2007. One explanation for this decline could be a commen-
surate decline in expectations about UK economic growth. However, real
economic growth between 1985 and 1999 averaged 2.8%, and between 2000
and 2007 it averaged 2.7%. There was very little change in average growth

at a time when real yields were falling, and therefore, it is probably fair to
assume that expectations of future growth were relatively stable over this
time too. Panel B of Exhibit 2 shows the volatility of UK real GDP growth
as represented by a three-year moving standard deviation of this variable. It
shows that the volatility of UK economic growth declined quite dramatically
from 1995 to 2007. This decline in UK GDP volatility was also experienced
elsewhere in the global economy. The same chart shows the decline in GDP
volatility for OECD countries. This decline in economic volatility has been
called “the great moderation”—that is, a period when the global econo-

my and its financial markets were characterized by relatively low levels of
volatility. Therefore, one plausible explanation for the declining level of real
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interest rates in the United Kingdom is that they were driven down by the
moderation in economic volatility between the early 1990s and 2007.

The evidence in Exhibit 2 suggests that declining levels of economic volatil-
ity led to declining levels of the real default-free interest rate in the United
Kingdom between 1999 and 2007. However, the absence of such markets
elsewhere over this sample period does not mean that the same phenom-
enon was absent or irrelevant in other developed-economy bond markets.
The yield on a conventional government bond includes a number of compo-
nents, one of which is the real default-free rate of return. So, in all likeli-
hood, declining global economic volatility led to declines in the real rates of
return required by investors elsewhere, which, in turn, may have contribut-
ed to the decline in conventional government bond yields. See Example 10
for an illustration of how the global financial crisis affected real short rates.
We will focus on the drivers of conventional government bond yields rela-
tive to index-linked government bond yields at a later stage.

EXAMPLE 10

Post-Global Financial Crisis, 2008-2011 Real Default-Free
Yields

1. Exhibit 3 shows the yields on short-dated index-linked bonds at the end of
2011. Compared with their pre-crisis levels shown in Exhibit 2, they had
all fallen. The collapse of Lehman Brothers and the ensuing liquidity and
sovereign debt crisis caused economic and financial market volatility to rise
substantially, as shown in Panel B of Exhibit 2. Other things being equal, one
would have expected the real yields to rise, not to fall. But other things were
not equal. One explanation for the fall in these real yields is that, despite the
higher volatility experienced in 2008-2011, investors believed that future
real economic growth would be lower and, therefore, that the equilibrium
real yield in these economies was deemed to be commensurately lower.
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Exhibit 3: Real Yields on Short-Dated Index-Linked Bonds, December 2011
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Sources: Based on data from Bloomberg and Thomson Reuters.

Panel A of Exhibit 3 also shows that real short-dated rates in the United
Kingdom and United States were not just lower than they were in the imme-
diate pre-crisis period but that they were negative, too. Panel B shows that
most inflation-linked bonds issued by the US government (TIPS) and all
inflation-linked bonds issued by the UK government (index-linked gilts) at
this time were also negative (term structure will be explored in more detail
later). One explanation for the lower yields may have been the fear among
some investors of very high levels of inflation in the future. Arguably, the
easy monetary policy, including both formal (US and UK) and informal (eu-
rozone) quantitative easing programs, implemented because of the collapse
of Lehman Brothers along with other events, may have led enough investors
to believe that inflation-linked government bonds offered the inflation pro-
tection they needed despite the low and even negative historical real yields.

But it is also important to remember that index-linked bonds issued by
developed-economy governments not only are quite special, given the credit
and inflation protection that they provide, but also are often in very limited
supply. These characteristics mean that in times of crisis and of great uncer-
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tainty, investors may see them as a safe haven for their capital, which can, in
turn, drive down their yields.

Real Default-Free Interest Rate Summary

The real default-free interest rate, which we have proxied here with the yields on
short-term inflation-protected government bonds, has a close connection with the
business cycle via the related connection with the saving decisions of individuals. We
can put this discussion in the context of the basic pricing shown in Equation 1. For a
real default-free bond, Equation 1 simplifies to
pi= §- e ©)
s=1 (1 + Zt,s)

Because it is a fixed-interest investment that is default-free, the cash flow at time ¢ +
s is certain. Equation 9 implies that it is only changes in /, ; that will affect the price of
such a bond. In turn, /; ; will be determined by real economic growth and the volatility
in economic growth over time as a result of the aggregation of the consumption and
saving decisions of individual investors.

THE YIELD CURVE AND THE BUSINESS CYCLE

] explain how the phase of the business cycle affects policy and
short-term interest rates, the slope of the term structure of interest
rates, and the relative performance of bonds of differing maturities

Earlier, we considered the determination of the price of a real default-free bond (see
Equation 9). The analysis demonstrated that the saving and investment decisions of
investors mean that the expected return on these bonds will be positively related
to both expected real GDP growth and the expected volatility of this growth. We
now move on to consider the price of a default-free bond that pays a fixed nominal
(currency) amount when it matures. We will consider, for example, a bond issued by
a government in a developed economy where the prospect of default is so negligible
that it is ignored.

What factors would affect the price of such a bond? First, we consider a world
without inflation. In this world, investors would still be giving up current consumption
by investing in this bond today, in which case Equation 9 would be appropriate. But
of course, deferring consumption at time ¢ in a world with positive inflation will have
an impact on the quantity of goods that can be bought at time ¢ + s when the bond
matures. Investors will want to be compensated by this bond for the inflation that
they expect between ¢ and ¢ + s, which we define as 0, ;. If investors could forecast
inflation perfectly, they would demand a return given by /,  + 6, ; to compensate them
for the expected inflation and ensure the real level of consumption. But unless the
investment horizon is very short, investors are unlikely to be very confident in their
ability to forecast inflation accurately. Because we generally assume that investors are
risk averse and thus need to be compensated for taking on risk and because they seek
compensation for expected inflation, they will also seek compensation for taking on the
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uncertainty related to future inflation. We denote this risk premium by m, ;, which is
distinct from the risk premium in Equation 1 (pti,s).6 We can rewrite our basic pricing
formula for a default-free nominal coupon-paying bond from Equation 9 as follows:
. CFl.
pPl=2 SR (10)
s=1 (1 + lt,s + et,s + ”t,s)

Note that the bond’s payoft is still certain in nominal terms because we are assuming
that there is a negligible chance that the issuer (a developed-economy government)
will default on its commitments. It is the real value of this payoft that is now uncertain,
hence the need for a risk premium, 7, , on nominal bonds.

EXAMPLE 11

The Risk Premium for Inflation Uncertainty

1. Suppose that an analyst estimates that the real risk-free rate is 1.25% and
that average inflation over the next year will be 2.5%. If the analyst observes
the price of a default-free bond with a face value of £100 and one full year
to maturity as being equal to £95.92, what would be the implied premium
embedded in the bond’s price for inflation uncertainty?

Solution

The (approximate) implied premium can be calculated as follows:

100
T = 0.504% = gso5— (1+0.0125 +0.025).

Having established Equation 10, we will now focus on the relationship between
short-term nominal interest rates and the business cycle, in which the nominal bond
issued by a government in a developed economy has a very short maturity—for exam-
ple, a US government Treasury bill.

Short-Term Nominal Interest Rates and the Business Cycle

Treasury bills (T-bills) are very short-dated nominal zero-coupon government bonds.
T-bills are issued by most developed-economy governments or by their agents to help
smooth the cash flow needs of the government. The short-dated nature of T-bills and
the fact that they are often used to implement monetary policy means that their yields
are also usually very closely related to the central bank’s policy rate. Indeed, because
of their short-dated nature, the uncertainty that investors would have about inflation
over an investment horizon of, say, s equals three months will usually be relatively
low. Therefore, for the purposes of the exposition in this section of the reading, we
will assume that 1, ; is so negligible that we can ignore it. So, we can modify Equation
10 to give Equation 11, which can capture all of the salient features of the pricing
dynamics of a T-bill:

CF, tiﬂ

pl= ——
t (1 +lt,s+91,s)s

(11)

Note that the summation term is not needed because there is only one payment from
a T-bill.

6 Even though it is a risk premium, we have suppressed the superscript i on the inflation uncertainty risk
premium because it is not asset specific and applies across all asset classes.
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Treasury Bills and the Business Cycle

We have already examined the way in which the real default-free rate of interest,
I, will vary over time with the business cycle and how it may also be affected by
its status as a haven in times of economic uncertainty. We now move on to consider
how a central bank’s policy rate, which is a short-term nominal interest rate, evolves
with the business cycle.

TREASURY BILLS AND THE BUSINESS CYCLE

] explain how the phase of the business cycle affects policy and
short-term interest rates, the slope of the term structure of interest
rates, and the relative performance of bonds of differing maturities

To summarize briefly, the nominal rate of interest will equal the real interest rate
that is required to balance the requirements of savers and investors plus investors’
expectations of inflation over the relevant borrowing or lending period. It follows that
short-term nominal interest rates will be positively related to short-term real interest
rates and to short-term inflation expectations. Other things being equal, we would
also expect these interest rates to be higher in economies with higher, more volatile
growth and with higher average levels of inflation over time.

Panel A of Exhibit 4 shows the yield on a three-month US T-bill, and Panel B shows
the yield on an equivalent T-bill issued by the UK government. In each panel of the
exhibit, we also present the inflation rates in these two economies. There is a close
correlation between measured inflation and T-bill yields in both economies. Although
measured inflation is not the same as expected inflation, it is likely that current infla-
tion plays a big role in the formation of inflation expectations, particularly over the
very short investment horizon involved when investing in a T-bill.
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Exhibit 4: Treasury Bill Rates and Inflation
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Source: Based on data from FRED.

Exhibit 4 clearly shows that the inflation environment is a key driver of short-term
interest rates. The central banks and monetary authorities responsible for setting
interest rates in an economy do so in response to the economy’s position in the busi-
ness cycle—cutting their policy rates when activity and/or inflation are judged to be
“too low” and raising rates when activity and/or inflation are judged to be “too high”
In other words, a responsible central bank or monetary authority will usually set its
policy rate with reference to the level of expected economic activity and the expected
rate of increase of prices—that is, inflation. Exhibit 5 shows the close relationship
between the yields on short-term default-free T-Bills in the United States and United
Kingdom and the policy rates of their respective central banks.
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Exhibit 5: Interest Rates and Policy Rates
United States
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Source: Based on data from Thomson Reuters.

A US economist, John Taylor, devised a rule for setting policy rates, a rule that
could help rate setters gauge whether their policy rate is at an “appropriate” level
(Taylor 1993). This rule is known as the Taylor rule, and it takes the following form:

pro =1L+ +05(,—1) +0.5(Y,-Y/)

12
=1,+154,-05:+05(Y,-Y/), (12)

where pr, is the policy rate at time t, /, is the level of real short-term interest rates
that balances long-term savings and borrowing in the economy, 1, is the rate of inflation,
1, is the target rate of inflation, and Y, and Y; are, respectively, the logarithmic levels
of actual and potential real GDP. The difference between Y; and Y; is known as the
“output gap,” which is essentially measured in percentage terms. When the output gap
is positive, it implies that the economy is producing beyond its sustainable capacity.
This situation is similar to a marathon runner who sets off way too fast at the start
of a race; in the end, he will overheat and break down unless he reduces his running
pace. Conversely, when the output gap is negative, it implies that the economy is pro-
ducing below its sustainable capacity. This situation is similar to a marathon runner
who sets off too slowly. If he wants to win the race, at some point, he will have to use
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up conserved energy and speed up. Positive output gaps are usually associated with
high and/or rising inflation, whereas negative output gaps are usually accompanied by
high levels of unemployment. Generally, the policy rule should have a larger weight
on inflation (1.5) relative to the weight on output (0.5). The purpose is to stabilize
inflation over the longer term near the targeted inflation rate (note that the reason
for the weightings is that the inflation rate appears twice in the equation; see the first
line of Equation 12). When inflation is close to the targeted or preferred rate and
when the output gap is zero, the appropriate policy rate will be equal to the level of
the short-term real interest rate, /;, that balances long-term savings and borrowing in
the economy plus the targeted/preferred rate of inflation. This level of the policy rate
is often referred to by economists as the neutral policy rate—that is, the policy rate
that neither spurs on nor impedes real economic activity. Other things being equal,
when inflation is above (below) the targeted level, the policy rate should be above
(below) the neutral rate, and when the output gap is positive (negative), the policy
rate should also be above (below) the neutral rate. For example, if /, is 2.0%, 1, is 3.0%,
1; is 2.0%, and the output gap is 2.0%, then the “appropriate” policy rate implied in
the Taylor rule would be 6.5%.

Using fairly conservative parameters, including inflation targets when they are
known, and a measure of the output gap estimated by the OECD, we have calculated
policy rates based on the Taylor rule for three developed economies back to 1990, as
shown in Exhibit 6. The policy rates based on the Taylor rule for the United States,
shown in Panel A, seem to track the Fed’s actual policy rates fairly closely until the
collapse of the high-tech bubble in the early 2000s. According to the Taylor rule, the
Fed kept policy rates “too low for too long” between 2002 and 2005. A similar picture
emerges for Canada, as shown in Panel B. There is less evidence that policy rates were
kept “too low for too long” after the collapse of the high-tech bubble in the United
Kingdom, as shown in Panel C. More recently, in response to the liquidity and credit
crisis, all three central banks cut their policy rates sharply. According to the Taylor
rule, for all three economies, policy rates were “too low” by the end of 2018.
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Exhibit 6: Policy Rates and Taylor Rule Calculations
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Sources: Based on data from each country’s central bank and the authors’ calculations.

The notion that short-term interest rates can be at too high or too low a level
implies that the relationship between short-term interest rates and the business cycle
are interdependent. In other words, instead of moderating the business cycle over time
with deft changes to the policy rate, central bankers can exaggerate any cycle by not
responding optimally to economic conditions—that is, by committing policy errors.
For example, setting rates too low for too long risks creating a credit bubble, whereas
setting them too high for too long could lead to recessionary or even depression-like
economic conditions.
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Short-Term Interest Rate Summary

Short-term default-free interest rates tend to be very heavily influenced by the inflation
environment and inflation expectations over time. But they will also be influenced
by real economic activity, which, in turn, is influenced by the saving and investment
decisions of households. But these interest rates will also be affected by the central
bank’s policy rate, which, in turn, should fluctuate around the neutral policy rate as
central banks respond over time to deviations in inflation from a preferred or target
rate and to developments in the output gap. Finally, it is important to remember that
the neutral rate will also vary with the level of real economic growth and with the
expected volatility of that growth. In addition, the neutral rate might also change if
the level of inflation targeted or preferred by the central bank changes. Between 1992
and 1997, the UK inflation target was between 2% and 4%; in 1997, the target became
2.5% with a 1 percentage point allowance around this target. The target was changed
in 2003 to 2.0% and to a different definition of inflation, with a 1 percentage point
allowance around this target.

In the next section of this reading, we will focus on the relationship between the
underlying economy and longer-term nominal default-free government bonds.

CONVENTIONAL GOVERNMENT BONDS AND
BREAK-EVEN INFLATION RATES

] describe the factors that affect yield spreads between
non-inflation-adjusted and inflation-indexed bonds

The pricing equation shown in Equation 10 can be used to highlight the key compo-
nents that go into pricing conventional (coupon-paying) government bonds. We will
consider the impact that time to maturity can have on the pricing formula later, but
first we will focus on the impact of inflation expectations on conventional bond prices.

Break-Even Inflation Rates

The fundamental difference between the pricing formula as applied to, for exam-
ple, a three-month T-bill (as in Equation 11) and its application to, for example, a
default-free zero-coupon bond (as in Equation 10) relates to their investment hori-
zons. The relative certainty about the real payoff from a three-month T-Bill and thus
the relative certainty about the amount of consumption that the investor will be able
to undertake with the payoff means that the investment in the T-Bill will be a good
hedge against possible bad consumption outcomes. In other words, the payoff, in real
terms, from a three-month T-bill is highly unlikely to fall if the investor loses his or
her job during the T-bill’s three-month investment horizon. The low, probably zero,
correlation between the T-bill’s payoff with bad consumption outcomes will mean that
the risk premium needed to tempt an investor to invest in the T-bill will be close to
zero (hence Equation 11).

However, it is unlikely that the same level of certainty would apply, for example,
to a 20-year default-free conventional government bond. For such a bond, it would
seem reasonable to assume that the risk premium would be higher than that related
to a one- or three-month T-bill. Note that the cash flow in Equation 10 is still certain,
but only in nominal terms. Because investors will naturally have less confidence in
their ability to form views about future inflation over 20 years relative to their ability
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Conventional Government Bonds and Break-even Inflation Rates

to form those views over three months, the greater uncertainty about the real value
of the bond’s payoff will cause investors to demand a premium in compensation for
this uncertainty, represented by m, ; in Equation 10.

The difference between the yield on, for example, a zero-coupon default-free
nominal bond and on a zero-coupon default-free real bond of the same maturity is
known as the break-even inflation (BEI) rate. It should be clear from the discussion
earlier that this break-even inflation rate will incorporate the inflation expectations
of investors over the investment horizon of the two bonds, 8, , plus a risk premium
that will be required by investors to compensate them predominantly for uncertainty
about future inflation, ;.. Although the evolution of real zero-coupon default-free
yields over time should be driven mainly by the inter-temporal rate of substitution,
the evolution of their nominal equivalents will, in addition, be driven by changing
expectations about inflation and changing perceptions about the uncertainty of the
future inflation environment. We can see this evolution by plotting the constant
maturity zero-coupon break-even inflation rates over time.

Panels A, B, and C of Exhibit 7 show the 10-year break-even inflation rates derived
from three government bond markets in developed economies where index-linked
government bonds have been available for some time now—Australia, the United
Kingdom, and the United States—along with the respective inflation rates of each
economy. The UK and Australian data, which are available for longer historical peri-
ods, show the gradual decline in break-even inflation rates since the mid-1980s. This
decline was probably driven by the changing inflation environment in these econo-
mies. Between 1985 and 1990, inflation averaged approximately 6.0% and 7.5% in the
United Kingdom and Australia, respectively. Between 2000 and 2011, having fallen
steadily during the 1990s, inflation averaged 3.0% and 3.2% in the United Kingdom
and Australia, respectively. Ten-year break-even rates in the United States were only
available starting in 1997, a period when US inflation was relatively low and stable.
Panel D of Exhibit 7 highlights the impact of the liquidity and credit crisis of 2008-2009
on break-even rates for a range of economies. It shows that for all of these developed
economies, 10-year break-even inflation rates fell in response to the weaker global
economic environment and weaker inflationary backdrop. The weaker inflationary
pressure arises from the lower demand for resources in an economic downturn, so that
cost and prices do not rise as fast. For example, 10-year Italian break-even inflation
rates fell from 2.3% to 0.8%, reflecting the effect of the eurozone crisis on the Italian
economy at that time.
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Exhibit 7: Break-Even Inflation Rates and Inflation
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Sources: Based on data from Bloomberg and the authors’ calculations.

Being able to measure financial market expectations of future inflation is of
great value to central banks. Break-even inflation rates provide an independent view
about future inflation that can be compared with the judgment of the central bank;
although, of course, this judgment can be interdependent. However, it is important
to remember that break-even inflation rates are not simply the markets’ best guess
of future inflation over the relevant investment horizon. Break-even inflation rates
will also include a risk premium to compensate investors for their uncertainty largely
about future inflation and, therefore, the uncertainty about the quantity of goods and
services that they will be able to consume in the future.
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THE DEFAULT-FREE YIELD CURVE AND THE BUSINESS
CYCLE

] explain how the phase of the business cycle affects policy and
short-term interest rates, the slope of the term structure of interest
rates, and the relative performance of bonds of differing maturities

So far we have discussed the fundamental pricing relationship for default-free real
and nominal bonds and short-term nominal interest rates. We now elaborate on these
relationships over different investment horizons. We have already indicated that the
maturity of a bond will have an impact on the way that investors price it. We now
focus on this relationship more specifically. But first consider Panel A in Exhibit 8,
which shows the US zero-coupon Treasury curve on three different dates. From July
2007 (just prior to the wider financial crisis) to the end of 2011, the US Treasury curve
shifted down by between 3 and 4 percentage points and also became steeper. The
short end of the curve was clearly influenced by the reduction in the Fed’s policy rate
over this period, which fell from 5.25% to virtually 0%. Panel B shows that there was
a similar decline in the short end of the gilt curve, as the UK central bank gradually
cut its policy rate from 5.75% to 0.50% in response to the same crisis.

Panel A shows that the Treasury curve was upward sloping on each of these
dates. Panel B shows that by the end of 2011 the UK government and US government
curves looked very similar, but what is interesting is that the UK government curve
was downward sloping in July 2007. This slope meant that the UK government could
borrow 1-year money at 6.25% but 30-year money at 4.8%. In fact, on the same date,
the UK government could borrow 50-year money at just over 3.0%. What economic
factors could explain not only the fall in Treasury and gilt yields, as well as those
elsewhere in the developed world, over this period but also the very negative slope
of the gilt curve in the summer of 2007?
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Exhibit 8: US and UK Government Bond Yields and Break-Even Inflation Rates

for July 2007, December 2010, and December 2011
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US BEI Rates
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Panels A and B of Exhibit 8 show how the shape of the default-free yield curves
shifted in response to the financial crisis precipitated by the collapse of Lehman
Brothers. Panels C and D of the exhibit show how break-even inflation rates shifted
over the same period. When there is a significant shift in the yield curve, it is often
very informative to break down the change into the real and inflationary components.
Over this period, the US and UK break-even curves both shifted by just less than a
full percentage point across the entire maturity spectrum. This fact could be taken
to indicate that as the global recession gathered pace, US and UK government bond
investors gradually “priced in” lower and lower levels of future inflation. But crucially,
Panels A and B show that the nominal curves shifted down by more than 1 percentage
point. For example, the US curve fell by as much as 3 percentage points. These facts
suggest that market participants saw the financial crisis as potentially having a bigger
impact on economic growth than on inflation. Indeed, by December 2011 the US and
UK break-even inflation curves were both upward sloping.
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This dissection of default-free yield curves and the interpretations that are often
made by analysts based on the relative movements of the real and break-even com-
ponents can be very informative, but the analysis presupposes either that there is no
risk premium embedded in investors’ return expectations or that any risk premium is
constant over time. But the risk premium is unlikely to be zero or constant over time.

EXAMPLE 12

Level, Slope, and Curvature of the Yield Curve

1. The yield curves shown in Exhibit 8 all have three distinct characteristics.
These characteristics are referred to as level, which indicates whether rates
are high or low, on average; slope, which is an indicator of the steepness of
the curve, or how quickly or slowly rates change with maturity; and curva-
ture, an indicator of how much the curve is different from a straight line.
These characteristics were first noted in rates by Steeley in 1990 and Litter-
man and Scheinkman in 1991. All three components can change over time.
We can calculate how much of the change in any yield curve is attributable
to each of these factors over time. We have performed this calculation
for the UK and US yield curves using data with maturities ranging from
3 months to 10 years, spanning the period from January 1999 to January
2014. The principal components analysis technique was used to perform the
analysis. These results are shown in Exhibit 9. The majority of movement of
the US (92.7%) and UK (95.2%) yield curves is in the level—that is, shifts up
and down in the yield curve over time. The slope component accounts for
a much smaller proportion of the change over time—6.9% for the US curve
and 4.5% for the UK curve. Curvature changes account for only 0.3% in each
case (note that we have rounded these figures to the nearest decimal point
for convenience). Taken together then, changes in these three factors explain
the vast majority of changes to these two yield curves over time. These re-
sults are typical for government bond yield curves in developed economies.

Exhibit 9: Percentage of Yield Curve Movement Explained by Three
Components

Level Slope Curvature
United States 92.7% 6.9% 0.3%
United Kingdom 95.2% 4.5% 0.3%

Sources: Based on data from Bloomberg and the authors’ calculations.

Exhibit 10 presents another way of viewing the dynamics of the US yield
curve for 15 years starting in 1999. The chart shows the way in which the
level, slope, and curvature of the US Treasury curve has changed over time.
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Exhibit 10: The US Yield Curve, 1999-2014
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We would expect the level of economic activity to influence yield curve
levels. We would also expect that views of future inflation will determine
the level of these yield curves because these are nominally dominated
bonds. The slope of the yield curve will be influenced by the magnitude

of the risk premium in Equation 5 between the price of the bond and the
inter-temporal rate of substitution over the investor’s time horizon. A
positive slope would be a reflection of this risk premium. However, it is not
the only variable that affects the slope of the yield curve. The policy rate

of the central bank is set based on Taylor rule—like considerations (that is,
consideration of the components that make up the rule) so that short rates
will tend to be lower during recessions because central banks tend to lower
their policy rate in these times. (Note that no suggestion is made that central
banks slavishly follow the Taylor rule; the rule just neatly encapsulates two
of the key macroeconomic considerations that go into the process of setting
the interest rate.) But the impact of monetary policy on longer-term rates
will not be as strong because the central bank will usually be expected to
bring short-term rates back to normal as the recession recedes and the
risk-free rates will increase as economic growth recovers. Thus, the slope of
the yield curve will increase during the recession. Finally, if investors antici-
pate that policy rates as well as short-term risk-free rates will revert back to
normal as the recession recedes, then the yield curve will become steeper
for the short-term maturities but flatter for the long-term maturities so that
the curvature can increase as well. As a result, the shape of the yield curve
and its three factors can provide valuable information for both central banks
and investors.

1 3 THE SLOPE OF THE YIELD CURVE AND THE TERM
SPREAD

] explain how the phase of the business cycle affects policy and
short-term interest rates, the slope of the term structure of interest
rates, and the relative performance of bonds of differing maturities
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The Slope of the Yield Curve and the Term Spread

The required return on future default-risk-free cash flow was explained as consisting
of a real interest rate, a premium for expected inflation, and a risk premium demanded
by risk-averse investors for the uncertainty about what inflation will actually be (see
Equation 10). Thus, referring to government yield curves, expectations of increasing
or decreasing short-term interest rates might be connected to expectations related
to future inflation rates and/or the maturity structure of inflation risk premiums.

Expectations of declining short-term interest rates can explain the downward-sloping
UK gilt curve in the summer of 2007. If bond market participants expect interest rates
to decline, then reinvestment of the principal amounts of maturing short-term bonds
at declining interest rates would offset the initial yield advantage of the shorter-dated
bonds. These expectations caused the United Kingdom’s yield curve to be downward
sloping or inverted.

Thus, the variation in short rates over time—in particular, the central bank’s policy
rate—can influence the shape of the yield curve. These short rates are, in turn, driven
by the positive relationship between the real rate of interest that balances investment
and saving decisions over time and by the level of and volatility in GDP growth, as
well as by the variation of the rate of inflation around the central bank’s target, or
preferred, level.

The Term Spread and the Business Cycle

Exhibit 11 shows the time variation in the slope of the US and UK government yield
curves since 1900. In both cases, the slopes have been calculated as the difference
(spread) between a long-dated government bond and the yield on an equivalent
one-year bond.
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Exhibit 11: US and UK Government Yield Curve Spreads
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In both markets, there are times when the curves were very steep. For example,
in the mid-1970s the steep slope implied expectations of a sharp increase in interest
rates. This was a time when both inflation and inflation expectations were high, fol-
lowing the first oil shock of 1973.

But there are times when both curves are steeply inverted—for example, in
1979-1980. The inverted curves in these times implied an expectation of sharply
falling inflation and future interest rates. In both economies, the nominal policy rates
were extremely high: Policy rates peaked at 17.5% in the United States in December
1980 and at 17% in the United Kingdom in November 1979. During this period, the
Fed chairman, Paul Volcker, and Margaret Thatcher had raised policy rates in their
respective economies in response to the second oil shock of 1979 and administrations
on both sides of the Atlantic came to the conclusion that the defeat of inflation should
be the number one policy objective. The inverted curves in both markets suggest that
investors expected rates to come down once the causes of high current inflation had
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been removed. Generally speaking, Exhibit 11 also reveals that a recession is often
preceded by a flattening, or even an inversion, in the yield curve. In general, the late
stages of a business expansion are often characterized by a peak in inflation and thus
relatively high short-term interest rates. If longer-maturity yields reflect lower inflation
rates and diminished business credit demand, the yield curve would tend to flatten
or invert. An inverted yield curve, in particular, is often read as being a predictor of
recession.

EXAMPLE 13

Interest Rates, the Yield Curve, and the Business Cycle

1. What financial instrument is best suited to the study of the relationship of
real interest rates with the business cycle?
A. Default-free nominal bonds
B. Investment-grade corporate bonds

C. Default-free inflation-indexed bonds

Solution:

C is correct. These bonds’ prices are sensitive to changes in real interest
rates because the payments are adjusted for changes in the price of goods.

2. Suppose investors forecast an unanticipated increase in real GDP growth
and the volatility of GDP growth for a particular country. The effect of such
a forecast would be for the coupon payments of an inflation-indexed bond
issued by the government of the country:
A. to rise.
B. to fall.

C. to be indeterminate.

Solution:

A is correct. The coupon payments would be expected to increase, reflecting
an increase in the real interest rate.

3. The yield spread between non-inflation-adjusted and inflation-indexed
bonds of the same maturity is affected by:

A. arisk premium for future inflation uncertainty only.

B. investors’ inflation expectations over the remaining maturity of the
bonds.

C. both a risk premium for future inflation uncertainty and investors’
inflation expectations over the remaining maturity of the bonds.

Solution:

Cis correct. The difference between the yield on a zero-coupon default-free
nominal bond (such as a US government STRIP) and on a zero-coupon
default-free real bond of the same maturity (such as a US government TIPS)
is called the break-even inflation rate. The break-even inflation rate should
incorporate investors’ inflation expectations over the remaining maturity
plus a risk premium for uncertainty about future inflation, as in Equation 10.
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4. State an economic reason why inverted yield may predict a recession.

Solution:

The late stages of business cycles are often characterized by relatively high
inflation and high short-term interest rates. To the extent that longer-term
yields reflect expectations of declining inflation and a slackening in demand
for credit, the yield curve would be expected to flatten or invert.

EVIDENCE ON RISK PREMIUMS FOR DEFAULT-FREE
BONDS

] explain how the phase of the business cycle affects policy and
short-term interest rates, the slope of the term structure of interest
rates, and the relative performance of bonds of differing maturities

If, as seems likely, most investors want to be compensated for taking on risk, then the
yield curve, as well as containing information about the interest rate expectations of
investors, will also embody a risk premium.

We have already explained why investors would value investments that paid off
more in bad times relative to those investments that paid off less in these times or
produced negative returns. This preference tends to drive the expected return down
and the price of these favored investments up relative to those with prices that are
more positively correlated with bad times. The average slopes of the US and UK gov-
ernment curves from 1900 to 2011 were 0.24% and 0.14%, respectively; in the post-1945
period, they were 0.50% and 0.40%, respectively. This difference suggests that, on
average, investors have been willing to pay a premium for shorter-dated US and UK
government bonds, which, in turn, means that longer-dated bonds may not be such
a good hedge against economic bad times. One interpretation of an upward-sloping
yield curve is that short-dated bonds are less positively (or more negatively) correlated
with bad times than are long-dated bonds.

Exhibit 12 presents information on the relationship of government bonds with
a range of maturities from a selection of countries. Panel A shows that the average
yield differences (longer minus shorter) between different bond maturities, with one
exception, are all positive. This fact suggests that the bond risk premium generally
rises with maturity, which is why it is often referred to as the term premium. Panel
B presents the total return on these government bonds by maturity. Over the sample
periods, the total returns achieved generally rise with maturity in each of the bond
markets. But why have government bond investors generally been rewarded for holding
longer-dated government bonds relative to shorter-dated bonds?

In Panel C, we present the correlation between (1) the total return on bonds with
various maturities and (2) the economic growth of the relevant economy. One thing
to notice is that the correlations are predominantly negative. This fact suggests that
government bonds in these markets tend to pay off in bad times, which means that
investors are willing to pay a relatively high price for them. Therefore, investors should
be willing to accept a relatively low return from government bonds because they are
at least a partial hedge against “bad” consumption outcomes.
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Exhibit 12: Government Bond Spreads, Total Returns, and GDP Growth

Correlations for Four Markets

Panel A: Spreads

5vs. 2 10vs.5 30vs. 10
Canada 0.40 0.40
France 0.46 0.52 0.60
UK 0.27 0.26 -0.05
uUsS 0.55 0.44 0.39
Panel B: Total Returns
2 5 10 30
Canada 5.61% 6.70% 8.08% 9.60%
France 4.44% 6.09% 7.80% 10.24%
UK 7.14% 7.82% 10.12% 11.03%
usS 5.77% 6.91% 7.72% 9.07%
Panel C: Correlation with GDP
2 5 10 30
Canada -4.93% -5.12% -0.70% 2.75%
France 4.71% -9.14% -10.27% -2.13%
UK -4.66% -2.74% -5.11% 0.79%
usS -7.30% -14.33% -12.31% -10.35%

Note: The sample period for the United Kingdom and the United States is January 1980 to December
2018. For France and Canada, it is January 1985 to December 2018.
Sources: Thomson Reuters and authors’ calculations.

The results shown in Exhibit 12 suggest that government bond risk premiums

= are positive,

= are probably related to the consumption hedging benefits of government
bonds, and

= are positively related to bond maturity, which means that the “normal”
shape for the yield curve is upward sloping.

The last point also helps to explain why the US Treasury curve was generally
upward sloping between the summer of 2007 and the end of 2011: A significant por-
tion of the slope was probably related to the existence of a positive risk premium on
US Treasuries that increased with maturity.

However, bond risk premiums (1, (), like other risk premiums, will not be constant
over time. In times of economic uncertainty, investors will tend to more highly value
assets that pay off in bad times—government bonds—which will force their prices
up as the risk premium demanded falls. Unfortunately, it is impossible to say how
big or small this premium really is or should be or how it evolves with the business
cycle. But we can get some idea by performing the following experiment. Suppose we
can assume that the real return on an index-linked government bond is a good proxy
for the real rate of interest that balances savings and investment in an economy over
time. If we subtract the yield on an index-linked government bond from the yield
on a conventional government bond with a similar maturity and then subtract from
this amount a survey-based measure of inflation expectations, what is left over is the
bond risk premium. That is, the extra yield investors require for holding a conven-
tional government bond over and above the real required return and the return in
compensation for expected inflation.
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Exhibit 13: Bond Risk Premiums (BRPs)
UK Government BRP
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Note: The period 1993—-1997 in Panel A was before the inflation-targeting regime.

Panel A of Exhibit 13 presents a calculation of this kind for the UK government
bond market. There are a number of points worth noting with respect to this particular
representation of the bond risk premium. First, it is certainly imperfect because it
shows that the bond risk premium is negative at times. A negative bond risk premium
implies that investors are willing to pay for assuming risk, which is inconsistent with
risk aversion. Second, putting aside these negative values for the moment, we can
see that the bond risk premium varies over time. Between 1993 and mid-1997, the
risk premium on UK government bonds averages just less than 1.5%; from mid-1997
to 2005, it averages around 0.25%; and from 2013 to 2018, it averages around 1.42%.

Panel B in Exhibit 13 is based on similar estimates for the bond risk premiums
over the global financial crisis for a range of markets and shows the change in the
bond risk premiums from July 2007 to December 2011. For all the government bond
markets for which we could make these calculations, the bond risk premium fell—in
some cases, quite substantially. This fact implies that investors placed greater value on
the consumption-hedging properties of government bonds as a result of the financial
crisis. Other things being equal, this implies that they were willing to pay a higher price
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for these bonds compared with the price they were willing to pay before the crisis.
This also implies that bond risk premiums will tend to rise in times when investors
place less value on the consumption hedging properties of government bonds.

OTHER FACTORS

] explain how the phase of the business cycle affects policy and
short-term interest rates, the slope of the term structure of interest
rates, and the relative performance of bonds of differing maturities

In practice, the shape of the yield curve and the relative performance of bonds with
different maturities over the business cycle depend on a complex mixture of interest
rate expectations and risk premium considerations. For example, a downward-sloping
curve is probably largely the result of investor expectations of future declines in
interest rates. The drivers of an upward-sloping curve are more ambiguous. For
example, the existence of bond risk premiums that are positively related to maturity
means that an upward-sloping curve may not embody expectations of future rate
increases. Conversely, it could imply a combination of expected rate increases and
risk premiums or even expected rate cuts that are more than offset by the existence
of positive risk premiums.

We have to acknowledge that there will also be times when other factors play a
part in shaping the yield curve. Developed-economy government bonds are technically
default-free because these governments can, in principle, always print cash to meet
the promised payments. In this sense, they are very special financial instruments.
These markets can also be influenced by supply and demand factors that seem to move
yields in ways that do not appear to be consistent with the business cycle. Consider
the following examples:

= In the late 1990s, fiscal surpluses in the United States led some investors to
take the view that the supply of Treasuries would shrink as the US gov-
ernment paid back its debts (leading to the Treasury scare of 2000). This
perceived reduction in future supply was said to have been responsible for
the decline in yields as investors bought up these bonds in anticipation of
their future scarcity.

= In the early 2000s, Treasury yields were apparently being pushed down by
Asian central banks that were using their growing trade surpluses to pur-
chase US Treasuries.

= Regulatory factors can also play an important role in determining govern-
ment bond yields. This influence is particularly clear in the gilt market.
In 1997, the UK government passed legislation that effectively compelled
UK pension funds to buy long-dated gilts. This legislation appears to
have been one of the main drivers of the inversion of the long end of the
United Kingdom’s yield curve (see Exhibit 8, Panel B). Since that time, new
accounting rules for pensions—FRS17, followed by IAS19—forced UK
pension schemes to increase their demand for long-dated UK government
bonds further still. These actions created a vicious circle because the new
accounting rules required the schemes to discount their liabilities using
the long-dated yields as the discount rate. Consequently, UK pension funds
bought long-dated bonds, forcing their yields down. The decline in yields
caused the present value of pension liabilities to rise relative to the value of
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scheme assets, creating deficits. To achieve a better match between assets
and liabilities, schemes tried to buy more long-dated gilts, causing their
yields to fall further and liabilities to rise further. A similar phenomenon
affected core eurozone bond and swap markets. For more than three years,
the yield spread between 10- and 30-year Dutch government bonds (30
minus 10) was negative. It was argued that the negative spread was a direct
result of the hedging activities of Dutch pension funds, which had over €1
trillion of pension liabilities. The buying pressure on a government bond
market that was only around 60% the size of these liabilities thus caused
long-dated Dutch government bond prices to rise.

There is no doubt that supply and demand considerations along with poorly
thought out regulatory or accounting rules can have an impact on government bond
markets. But determining the extent of these effects is very difficult. Nevertheless, it
is difficult to explain the very inverted shape of the long end of the gilt curve, which
has persisted for many years now, without reference to such factors.

EXAMPLE 14

The Japanese Yield Curve and Business Cycle, 1990-2018

1. During the 1980s, real Japanese GDP growth averaged more than 4.60% per
year. During the 1990s and 2000s, it averaged around 1.5%. The catalyst for
the decline in growth was the collapse of Japan’s property bubble and the
stock crash in the early 1990s. Exhibit 14 shows Japan’s real annual GDP
growth over the post-bubble period, which incorporates the global financial
crisis of 2008—2009. The exhibit also shows how real short-term policy rates
fell steadily from a level of 4%—5% in 1990, finally becoming negative by
1997. Since that time, real rates have generally been negative as Japan’s cen-
tral bank, the Bank of Japan, has tried to stimulate its economy by cutting its
nominal policy rate to (near) zero.
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Exhibit 14: Japan’s GDP Growth, Real Short-Term Rates, and Term

Spread, 1990-2018
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Sources: Based on data from Thomson Reuters and the authors’ calculations.
Exhibit 14 also shows the term spread over this period—that is, the slope of
the yield curve (created by subtracting the policy rate from 10-year Japanese
government bonds). At the start of the period, as the Bank of Japan cut its
policy rate from just over 8.0% at the end of 1990 to 0.45% by the end of
1995, the curve steepened—from -1.63% at the end of 1990 to 2.59% by the
end of 1995. The sharp steepening of the curve in response to the cuts in
the policy rate arguably indicated the market’s view that the policy stimulus
would work; that is, the yields on longer-dated Japanese government bonds
embedded some expectation of positive growth and inflation in the future.
However, since the mid-1990s, despite cutting its policy rate to zero and
enacting programs of quantitative easing, the term spread has fallen steadily.
By the end of 2018, it was virtually 0.00%. The weak economic growth and
inflation environment in Japan since the collapse of the property bubble is
reflected in the fall and flattening of the Japanese yield curve.

CREDIT PREMIUMS AND THE BUSINESS CYCLE

] explain how the phase of the business cycle affects credit spreads and
the performance of credit-sensitive fixed-income instruments

Earlier we discussed the economic drivers of what we have referred to as default-free
interest rates and bond yields. But the financial crisis has caused many to question what
“default-free” really means. The bonds issued by many European governments, includ-
ing those issued by France and Italy as well as those issued by the Greek, Portuguese,
Irish, Belgian, and Spanish governments, were all thought to be default-free before the

51



52

Learning Module 1

© CFA Institute. For candidate use only. Not for distribution.

Economics and Investment Markets

euro financial crisis from 2010 to 2012. Even the default-free status of US Treasuries
has now been questioned by both investors and credit rating agencies. Any bond that
is perceived to be default-free will, by definition, not have to compensate investors
for taking on default, or credit, risk. However, for any corporate or government bond
that embodies the non-zero probability that the issuer may default on its obligations,
bondholders will demand a risk premium, referred to as the credit premium.

In Equation 1, we emphasized that the discount rate on the cash flows of financial
assets will normally include a risk premium, which we defined generically as pf,s. When
we considered the pricing formula for default-free government bonds, we emphasized
that the risk premium attached to these bonds, m, , is largely a function of uncertainty
about future inflation and that this uncertainty is likely to be greater for longer-dated
bonds relative to shorter-dated bonds (recall that this risk premium, T, , is distinct
from the addition to return that investors require on the basis of their expectations
of inflation over the investment horizon, 0, ;, per Equation 1). But it is important to
emphasize that these factors will play a role in the pricing of bonds that embody credit
risk, too. In other words, the evolution of T plays a role in determining the price
of credit risky bonds too. We thus need to acknowledge the separate role that credit
risk plays in the price of a corporate bond or, indeed, any bond with default risk. We
have therefore adapted our basic pricing Equation 1 to augment the discount rate
with a credit premium, y/,, which is distinct from the inflation-based risk premium
attached to default-free bonds, m, ;, as shown in Equation 13.
P; _ N E, [€F§+s]

(13)

NG
S:1<1 Tt O tm Tt th,s)

Notice that Equation 13 acknowledges the uncertain nature of the cash flows, CF, ;, on
credit risky bonds; although the schedule of these payments is known, the existence
of credit risk means that there will be uncertainty about whether they will be paid
as scheduled. In the event of a default, the amount that the bond investor receives
will depend on the recovery rate, which will also be an unknown quantity. The risk
premium demanded by investors because of these uncertainties is represented by f}t,s
in Equation 13.

In this section, we will focus on the credit premium, yti’s, and in particular on the
relationship between the business cycle and the credit premium on corporate bonds.

EXAMPLE 15

The Credit Risk Premium

1. Suppose that an analyst estimates that the real risk-free rate is 1.25%, aver-
age inflation over the next year will be 2.5%, and the premium required by
investors for inflation uncertainty is 0.50%. If the analyst observes the price
of a corporate bond with a face value of £100, with one full year to maturity,
as being equal to £94.21, what would be the implied credit premium embed-
ded in the bond’s price for inflation uncertainty?

Solution
The (approximate) implied premium can be calculated as follows:

piy = 1.90% = 50— (1 +1.25% +2.50% + 0.50%).
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Credit Spreads and the Credit Risk Premium

The difference between the yield on a corporate bond and that on a government bond
with the same currency denomination and maturity is generally referred to as the
credit spread. It is demanded by investors in compensation for the additional credit
risk that they bear compared with that embodied in the government bond.

As Equation 13 shows, credit risky bonds share the same risk as default-free bonds,
which market participants often refer to as interest rate risk, but they also embody
credit risk, yf,s. Other things being equal, a parallel shift up in the yield curve will have
an almost identical proportionate impact on the prices of, say, a five-year government
bond and a five-year corporate bond. And over time, again other things being equal,
the interest rate component of a corporate bond will be driven by the same factors
that drive government bond yields and returns. In other words, they are both subject
to interest rate risk.

It is the credit risk component of a corporate bond, yt",s, and the evolution of bond
spreads that will cause corporate and comparable government bond returns to diverge
over time. It would seem sensible to assume that the premium demanded would tend
to rise in times of economic weakness, when the probability of a corporate default
and bankruptcy is highest. Exhibit 15 confirms this view. The exhibit shows a repre-
sentative spread on both AAA/Aaa and BBB/Baa rated US corporate bonds over US
Treasuries. (The AAA rating category in “AAA/Aaa” is the rating category used by
both Standard & Poor’s and Fitch Ratings; Aaa is the equivalent rating category used
by Moody’s Investors Service.) First, the Baa spread is always higher than the Aaa
spread, reflecting the lower credit quality of Baa rated bonds relative to Aaa rated
bonds. Second, the US recession periods shaded grey in the chart indicate that both
low- and higher-grade corporate bond spreads do tend to rise in the lead-up to and
during a recession and to decline once the economy comes out of recession.

Exhibit 15: Credit Spreads and the Business Cycle

Percent per Year
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Note: Shaded areas indicate recessions.

Source: Based on data from Moody’s Investors Service.
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As expected, the business cycle has a profound effect on credit spreads, but what are
the basic components of the credit spread? If we assume that investors are risk neutral,
then they will simply demand a return (yield) on their corporate bond investments
sufficient to compensate them for the possible loss that they could incur from holding
a corporate bond. In turn, this expected loss will depend on the probability of default
and the expected recovery rate in the event of default, as shown in Equation 14:

Expected loss = Probability of default x (1 — Recovery rate). (14)

In the instance where investors are risk neutral, the expected return on, say, a 10-year
government bond would be equal to the loss-adjusted expected return on a comparable
10-year corporate bond. In practice, however, investors are risk averse, so the expected
return on a corporate bond will be higher than that on a comparable government bond,
even if a significant amount of the credit risk can be mitigated by holding a diversified
portfolio of corporate bonds. One of the main reasons why investors continue to be
exposed to considerable market risk even in a well-diversified portfolio is that defaults
tend to cluster around downturns in the business cycle. Panels A and B of Exhibit
16 show this quite clearly. Panel A shows the number of US corporate defaults per
year since 1920, and Panel B shows annual default rates over the same period. Both
charts show that there are often long periods of time when there are very few defaults.
However, the US depression of the 1930s and the recessions in the 1980s, 1990s, and
2000s were all associated with relatively high default levels and rates. The historical
default rates on different ratings classes are sometimes used by analysts as a proxy
for the probability of default in Equation 14 for expected loss.
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Exhibit 16: US Corporate Defaults, Default Rates, Recovery Rates, and Loss
Rates
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Source: Based on data from Moody’s Investors Service.

Panel C of Exhibit 16 shows the evolution of recovery rates on three types of
corporate bonds: senior secured, senior unsecured, and subordinated. Senior secured
debt, as the name suggests, is secured by a lien or other claim against some or all
of the company’s assets, whereas senior unsecured debt has no explicit claim to the
company’s assets in the event of bankruptcy. This explains why recovery rates are
generally higher for secured as opposed to unsecured debt holders. Subordinated
debt holders, as the name suggests, have an inferior claim on the company’s assets
compared with senior debt holders, and unsurprisingly, recovery rates are often very
low. The recovery rate ranking is interesting, but we can also see from Panel C that
recovery rates tend to be higher when the economy is expanding and lower when it
is contracting. The reason is that assets that can be sold in order to recover value for
bond holders are likely to fetch a higher price in a buoyant economic environment
than in a stagnant one. Finally, Panel D shows the loss rates on US corporate debt from
1982 to 2008. These loss rates are the net result of the defaults and recovery rates over
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time. Unsurprisingly, these loss rates are counter-cyclical with regard to the business
cycle, meaning that they tend to rise as economic activity declines.

INDUSTRY- AND COMPANY-SPECIFIC CREDIT
QUALITY

] explain how the characteristics of the markets for a company’s
products affect the company’s credit quality

Although spreads will evolve with the business cycle, Exhibit 17 illustrates that spreads
between corporate bond sectors with different ratings will often have very different
sensitivities to the business cycle. Panel A presents a shorter but finer picture of the
relative performance of US corporate bonds by Moody’s rating category. The graph
shows that when spreads are narrowing relative to government bonds, the spreads
between higher- and lower-rated bond categories also narrow. In these times, although
corporate bonds will generally outperform government bonds, lower-rated corporate
bonds will tend to outperform higher-rated bonds. The converse is true as spreads
widen, a phenomenon that is illustrated most graphically following the collapse of
Lehman Brothers in 2008. The spread on speculative, or high-yield, debt rose from a
pre-Lehman Brothers collapse low of around 2.8% to a peak of just more than 20.0%.
Over the same period, Baa rated debt spreads rose from around 1.1% to 8.5% and Aaa
corporate bond spreads rose from 0.6% to 4.5%.
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Exhibit 17: US Credit Spreads and the Business Cycle

Moody’s Rating

Spread (percent per year)
25

20

15

10

73 78 83 88 93 98 03 08
Baa - - - — Speculative

Industrial Sector

Spread (percent per year)
14

12

10

93 95 97 99 01 03 05 07 09 11
Airlines  +---eee- Consumer Cyclical

Consumer Non-Cyclical — — — — Banking

Note: Shaded areas indicate recessions.
Sources: Based on data from Thomson Reuters and the authors’ calculations.

Panel B in Exhibit 17 illustrates another determinant of credit spreads: industrial
sector. Analysis by industrial sector addresses the question of how the type of goods
and services that individual companies produce may be related to credit quality. Some
industrial sectors are more sensitive to the business cycle than others. This sensitivity
can be related to the types of goods and services that they sell or to the indebtedness
of the companies in the sector. Panel B shows evidence of only the divergent perfor-
mance of corporate bond sectors over a relatively short period, but the performance
of the four sectors shown is very different in times of economic stress. First, in both
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of the recessions that this period covers (indicated by the shaded areas in Panel B),
the spread on the consumer cyclical sector rose more dramatically than it did for
corporate bonds in the consumer non-cyclical sector. For example, the spread on the
consumer cyclical sector peaked at just under 4.0% in 2003, compared with around
2.5% for the consumer non-cyclical sector. Second, the graph shows how sensitive the
airline sector’s credit spread is to the business cycle. The sharp widening of spreads
in this sector as a result of both recessions is probably also a function of the lower
credit quality, on average, of companies in the airline sector. Third, the recession of
the early 2000s had only a mild impact on the spreads of banks but a much larger
impact in the post-Lehman period, when the sector spread peaked at nearly 7.5%. This
difference highlights the fact that the last recession and crisis were first and foremost
a banking crisis. But perhaps the most interesting feature is the narrowing of sector
spreads in the summers of 1998 and 2007. In both of these periods, investors were
content to receive virtually the same credit spread, )’g,s» on airline company debt as
on debt issued by companies in the consumer non-cyclical sector.

Company-Specific Factors

Corporate bond spreads will be driven over time by the business cycle, but the impact
of the economic environment on spreads will depend on issuers’ industrial sector
and rating. When spreads widen, the spreads on bonds issued by corporations with a
low credit rating and/or that are part of a cyclical sector will tend to widen the most.
Company-specific factors will also play a part in determining the difference in the
yield of an individual corporate issuer and that of a government bond with the same
maturity. Issuers that are profitable, have low debt interest payments, and are not
heavily reliant on debt financing will tend to have a high credit rating because their
ability to pay is commensurately high.

Exhibit 18 provides summary statistics on financial statements for companies
across a range of Moody’s rating categories. Pre-tax interest coverage is calculated
by dividing total pre-tax earnings by total debt interest payments. On average, Aaa
companies had $17.60 of pre-tax earnings for every $1 of interest payment to which
they were committed. By contrast, on average, Baa companies had only $2.50, whereas
the average B and Caa rated companies could not cover their interest payments with
current-period pre-tax earnings. The ratio of free operating cash flow to total debt
gives another indication of the profitability and financial flexibility of a company
relative to its outstanding debt. There is again a clear deterioration in this metric as
average rating quality declines. Finally, the ratio of total debt to total capital gives an
idea of the overall indebtedness of a company. Together these and other ratios allow
analysts and credit rating agencies to determine a company’s ability to meet its debt
obligations as they come due. If this ability declines relative to other issuers in their
sector, then the spread demanded on their debt will rise, relative to the sector average,
and their rating may be lowered by the rating agency.

Exhibit 18: Ratings and Financial Ratios

Aaa Aa A Baa Ba B Caa

Pre-tax interest coverage (x) 17.6 7.6 4.1 2.5 1.5 0.9 0.7
Free operating cash flow/Total 423 28 136 6.1 3.2 1.6 0.8
debt (%)

Total debt/Total capital (%) 219 327 403 488 662 715 71.2

Source: Based on data from Moody’s Investors Service.
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SOVEREIGN CREDIT RISK

] explain how the phase of the business cycle affects credit spreads and
the performance of credit-sensitive fixed-income instruments

So far we have discussed the risk premium demanded by investors on both default-free
and corporate debt. But credit premiums have always been an important component
of the expected return on bonds issued by governments in developing or emerging
economies. Even though many of these governments can print money to meet their
debt obligations in extremis, meaning that they could technically avoid defaulting on
these debts, many developing-economy governments have defaulted on their debts in
the past. For example, the Russian government defaulted on its debt in 1998, and many
others, including Argentina, Brazil, and Mexico, have also defaulted. Such defaults
are often very country specific in character, but the global economic environment,
oil prices, and the evolution of global trade will often play a part in precipitating such
sovereign defaults.

The credit risk embodied in bonds issued by governments in emerging markets is
normally expressed by comparing the yields on these bonds with the yields on bonds
with comparable maturity issued by the US Treasury. Panel A of Exhibit 19 shows
the evolution of this spread for three emerging market bond indexes. The impact of
the credit crisis is clear; spreads rose in response to the uncertain economic envi-
ronment globally. But the volatility of the spreads from 1998 to 2003 is a function of
the Asian financial crisis in 1997, the Russian debt crisis in 1998, and the recession
in developed economies in 2001-2002 following the collapse of the high-tech bubble.
What is interesting is the decline in spreads for US Treasuries up to 2007, along with
the much narrower spreads between the regions at this time. Strong global economic
growth between 2003 and 2007 convinced investors that they did not need such a high
reward for emerging market default risk and that they did not need to differentiate
much between regions.
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Exhibit 19: Sovereign Credit Spreads
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The 2008-2009 global financial crisis caused many investors to question what
is meant by the term “default-free” Until that time, there was thought to be a set of
developed-economy government issuers for which the likelihood of debt default was
so low that it could almost be ignored. In other words, investors did not demand
meaningful compensation for assuming this risk. Panel B of Exhibit 19 shows how
this perception changed dramatically for the debts of a set of eurozone economies
during the crisis. The chart shows the cost that an investor would have to pay for
insuring themselves against a sovereign default on German, Italian, Irish, and Spanish
government debt over the next five years through the purchase of credit default swaps
(CDSs). For example, in January 2006 that cost was 1.8, 8.8, 2.5, and 2.8 bps, respec-
tively. So, to insure oneself against a default on bonds issued by these governments
with, say, a notional value of €10 million would have cost €1,800, €8,800, €2,500, and
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€2,800, respectively, per year. However, by August 2011, this insurance cost had risen
to €59,830, €306,860, €825,390, and €300,610, respectively. Although the causes of
this reassessment of sovereign credit risk inherent in developed-economy debt were
complex, the basic reason for the increase in the credit risk premium was a reassess-
ment by investors of these sovereign issuers’ ability to pay and the likelihood that
they might default. The perception of their ability to pay deteriorated dramatically as
private-sector debts were absorbed onto sovereign balance sheets. And so, to some
extent, the rise in this insurance cost was related to the balance sheets of these sov-
ereign nations in much the same way that a deterioration in the quality of the balance
sheet of a corporate borrower would cause its credit spread to widen.

EXAMPLE 16

The Credit Premium for the Royal Bank of Scotland

The global financial crisis had an impact on the prices of all financial assets.
Exhibits 15 and 17 show the impact of the crisis on credit spreads derived from
indexes, whereas Exhibit 19 demonstrates how the same crisis caused the credit
spreads on some sovereign issuers to rise dramatically too. In Exhibit 20, we focus
on the impact of the crisis on the CDS premium (a close proxy for the credit
spread) on five-year Royal Bank of Scotland senior unsecured debt. The exhibit
shows the same increase in the perception of credit risk. The eventual decline
in the premium was a consequence of the UK government’s nationalization of
this systemically important global bank.

Exhibit 20: CDS Premium on Five-Year Royal Bank of Scotland

Senior Unsecured Debt
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Source: Based on data from Thomson Reuters.

Credit Premium Summary

The credit premium (yfys) is the additional yield required by investors over and above
the yield required on comparable default-free debt that investors demand for taking
on credit risk. It will tend to rise and fall with the business cycle, mainly because
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Equities and the Equity Risk Premium

credit risk will tend to rise as an economy turns down and to fall as an economy turns
up. However, when credit spreads are generally narrowing, the rate of improvement
will tend to be greater for those bonds issued by entities with a relatively weaker
ability to pay. At these times too, investors seem to be less discerning among issuers
with weak and strong credit credentials. But as the business cycle turns down, those
issuers with a good credit rating tend to outperform those with lower ratings as the
spread between low- and higher-quality issuers widens. This relationship between the
economic cycle and defaults means that credit risky bonds (corporate or sovereign)
tend to perform poorly in bad economic times, and because of this tendency, investors
demand a credit premium.

EQUITIES AND THE EQUITY RISK PREMIUM

] explain the relationship between the consumption hedging
properties of equity and the equity risk premium

Earlier we discussed the credit risk embedded in a bond that has been issued by either
a corporation or government, which might not honor its promise to pay the coupons
and principal payment in full and on time. Investors can thus not be certain that
they will receive the future scheduled cash flows from credit risky bonds. However,
when investors purchase bonds that embody credit risk, normally they at least know
the proposed schedule of payments and how they are to be determined. But there
are other financial instruments in which both the size and timing of the cash flows
are uncertain and, indeed, where the cash flows may not materialize at all. The best
example of a security that has cash flows with these characteristics is equity because
the dividend payment is not promised, can rise and fall over time, and in the event
that the issuing corporation becomes bankrupt, can cease altogether.

For equities, we can rewrite the generic pricing equation, Equation 1, as follows:

5 [CFy.,]

(N

P = 5 (15)

S:1<1 Tt O tm Tyl t Ktl,s>

Notice that this equation is essentially the same as that for credit risky bonds
(Equation 13), but there is no maturity to the cash flows, so investors are essentially
buying cash flows (dividends) into perpetuity (o). In addition, we now have a new
term in the discount rate, x/, which is the additional return that investors require for
investing in equities, over and above what they require for investing in credit risky
bonds (L + O+ mp g + vi) .

The term k{ is essentially the equity premium relative to credit risky bonds. This
is not the way the equity risk premium is usually expressed. We have expressed it this
way for the moment because of the following reasons:

= If a company experiences financial difficulties because the company’s debt
holders have the senior claim on the company’s cash flow, the equity holders
will receive the residue, which could be zero, and

= in the event that a company’s financial difficulties become so bad that the
company is forced into bankruptcy, both bond and equity investors will lose.
But depending on the quality of the company, investors in the corporate
bond can usually expect to get some of their investment back. The equity
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investors, however, will normally lose all of their investment. Both debt and
equity investors are exposed to risk, but the potential loss is greater for the
equity investor.

These are the reasons why investors will require a risk premium, K;;S, over and above
the one that they would require on the corporation’s debt, y/. Equation 15 shows that
both corporate bond and equity holders face what we might define as corporate risk.
It is the combination of this risk that is usually referred to as the equity risk premium.
Because the risk associated with equities is normally expressed relative to default-free
debt of the same currency, we can rewrite Equation 15 as follows:

Et [éF;+s]

(N

P = (16)

NG
S:1<1 + lt,s + Ht,s + ”t,s + j'tl,s)

where the equity risk premium, A/, is equal to y/, + x/ .. That is, it is the addition
to return required by investors over and above the compensation for risk that they
require for holding a default-free government bond of the same currency (technically,
a very long-dated, plain-vanilla, coupon-paying, default-free bond).

Equities and Bad Consumption Outcomes

Equity investors will demand an equity risk premium if the consumption hedging
properties of equities are poor—that is, if equities tend not to pay off in bad times.
Our arguments earlier indicate that the equity risk premium should be positive and
therefore, implicitly, that equities are a bad hedge for bad consumption outcomes.
However, tying down the exact relationship between equity performance and con-
sumption over time has proved to be very difficult. But we can get some idea of the
relationship if we consider a very long history of the real returns produced by equities.
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Exhibit 21: Annual Real Equity Returns, 1900-2010
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Note: Shaded areas indicate recessions.
Sources: Based on data from Shiller (2000), the Bank of England, and the authors’ calculations.

Exhibit 21 shows the annual real (inflation-adjusted) returns generated by both
US (Panel A) and UK (Panel B) equities from 1900 to 2010. Generally speaking, sharp
falls in equity prices are associated with recessions—bad times. For example, real UK
equity prices more than halved as a recession hit the United Kingdom in 1972, and real
US equity prices fell by more than 40% during the Great Depression. More recently,
real UK and US equity prices fell by 30% and 40%, respectively, in 2009. Given this
evidence, it is difficult to argue that equities are a good hedge for bad consumption
outcomes. We would thus expect the equity risk premium to be positive, and given the
scale of the declines in prices possible in bad times, we might expect it to be quite large.

Before we consider how large the equity premium should be, we will first focus
on the cash flow that equities generate. It is the nature of this cash flow that leads
investors to demand an equity risk premium in the first place.
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EARNINGS GROWTH AND THE ECONOMIC CYCLE

explain how the phase of the business cycle affects short-term and
long-term earnings growth expectations

[

The uncertainty about—and time variation in—future dividends, as represented by
the numerator in Equation 15, is a key feature of equity investment. Panels A and B
of Exhibit 22 show a long history of US real earnings growth and a shorter history of
UK real earnings growth, respectively. The exhibit shows that a sharp decline in real
earnings nearly always coincides with a recession, which is to be expected; recessions
are associated with declines in employment, incomes, output, and, subsequently, prof-
itability. US real earnings fell dramatically during the Great Depression and by nearly
60% in 2009. Conversely, sharp increases in profit growth occur at the end of a period
of recession and in some cases while recession conditions still persist. Thus, corporate
profitability can lead an economy out of recession as well as into it: A negative demand
shock can cause demand and corporate profits to shrink. In response, companies lay
off workers, reducing their cost base and thereby adding to the recessionary backdrop.
When an upturn in demand occurs, perhaps in response to monetary policy stim-
ulus, demand growth on a lower cost base can lead to a sharp increase in corporate
profits, which then leads companies to invest and hire more staff, and so on. Some
analysts thus consider corporate profitability to be an important leading indicator of
the business cycle and believe it provides useful information about future growth.
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Exhibit 22: Real Equity Earnings Growth in the United States and the United
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Note: Shaded areas indicate recessions.
Sources: Based on data from Shiller (2000) and the Bank of England.

Equity analysts spend the majority of their time focusing on the numerator in
Equation 15—that is, forming views about expected earnings and, therefore, about
dividends and free cash flow. Given the close relationship between aggregate earnings,
or profits, and the business cycle shown in Exhibit 22, an understanding of the business
cycle is crucial for earnings projections, particularly in the short term. However, the
business cycle will not affect the corporate profits of every company in the same way.
The type of product sold or service provided by the company will have an impact on
earnings and consequently on equity performance over the business cycle.

Some companies make products or provide services that are relatively insensitive
to general economic conditions. Toothpaste might fall into this category. Because the
cost of toothpaste usually only represents a small proportion of the overall household
budget, people will generally still want to keep their teeth clean even if the economy
is in recession, and because they are unlikely to want to clean their teeth more often
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simply because the economy is booming, the demand for toothpaste will remain
fairly stable over the business cycle. Companies and equity sectors that produce such
products are referred to as non-cyclical or defensive investments. By contrast, some
companies, such as airlines, will produce goods or provide services that are extremely
sensitive to the business cycle. In difficult economic conditions, consumers are much
more likely to postpone or cancel their vacations or to vacation at home than to reduce
their consumption of toothpaste, and businesses are likely to cut back on airline travel.
Generally speaking, an annual family vacation will constitute a large proportion of the
household budget, and most people do not need a vacation in the same way that they
need toothpaste or soap. Businesses may rely on alternatives to expensive travel for
meetings, such as video conferencing. By contrast, in good times when real incomes
are rising, people are more likely to take more vacations or more expensive ones, and
the increase in business activity may necessitate more meetings in new, often distant
markets. Economists and investment strategists may view a rise in the earnings of
cyclical companies after a period of decline as an indicator of a likely improvement
in wider economic growth in the future.

Exhibit 23 shows the annual growth rates (year over year) of real GDP and of the
consumption of both durable and non-durable goods for Canada (Panel A) and the
United States (Panel B). Both panels of the exhibit show how sensitive durable goods
consumption is to the economic cycle. We can expect then that the profits of com-
panies that produce durable as opposed to non-durable goods to be commensurately
more volatile too.
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Exhibit 23: Year-over-Year Growth Rate of GDP and the Consumption of

Durable and Non-Durable Goods, 1996-2012
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Stock market participants often classify stocks as being cyclical and non-cyclical.
Exhibit 24 shows the real earnings growth of the non-cyclical and cyclical goods
sectors of both the United States (Panel A) and the United Kingdom (Panel B). The
cyclical sectors in this case are represented by companies that produce discretionary
consumer goods, whereas the non-cyclical index is represented by an index that
includes companies that produce staple (or less discretionary) consumer goods. Panel
A shows the clearest evidence of the greater sensitivity to business conditions of the
cyclical sector. Real earnings growth rises and falls dramatically over the business
cycle. By contrast, although the real earnings of non-cyclical companies vary across
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the business cycle, the peaks and troughs are less extreme. The time variation in UK
real earnings over the business cycle is also evident from the exhibit. However, the
difference between the real earnings growth of the UK’s cyclical and non-cyclical
sectors is less clear, although the cyclical sector tended to experience more significant
troughs in real earnings growth over this period.

Exhibit 24: The Real Earnings Growth of Discretionary and Staple Consumer

Goods Companies, 1974-2012
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How Big is the Equity Risk Premium?

There are, of course, other factors that determine the earnings growth of an equity
or equity sector: the financial structure of the company, the quality and experience
of its management, and the ease with which new entrants can establish themselves
to compete away any abnormal profits. However, the relationship between the busi-
ness cycle and the nature of the type of good or service sold will remain important.
Indeed, in a booming economy, even bad managers of companies with poor financial
structures can generate or appear to generate profits—for example, WorldCom and
Enron. But tougher, recessionary conditions often expose weak companies as demand
turns down and financing becomes harder to access.

HOW BIG IS THE EQUITY RISK PREMIUM?

] explain the relationship between the consumption hedging
properties of equity and the equity risk premium

The real earnings of companies are clearly affected by the underlying economy. This
relationship is positive in that when the economy turns down, so (normally) do
corporate profits. But it is in these bad times that investors need their investments
to offset these worsening earnings. Because of the pro-cyclicality of economies and
corporate profits (in aggregate), equities are not a good hedge against bad consump-
tion outcomes, which, in turn, means that investors will require a risk premium. But
how big should this premium (/lti’s) be?

It is impossible to quantify the equity risk premium ex ante. But we can at least
look at its ex post value using very long runs of data. Exhibit 25 shows the real annual
return on equities and government bonds over the period of 1900-2017 for a range
of developed-economy equity markets. Over this very long period, equities in each
country have outperformed government bonds. The bars representing the ex post equity
risk premium range from 2.2% per year in Switzerland to 5.1% per year in Australia.
US equities, which constitute the world’s largest equity market, have outperformed
US Treasuries by 4.5% per year on average over the 117 years under measurement,
whereas the global equity market has produced an equity risk premium of 3.2% per
year (premium versus bonds). Of course, there is no guarantee that a premium earned
in the past will be earned in the future, but this long span of data shows that the ex
ante equity risk premium for developed-economy equity markets could be somewhere
between 3% and 5% per year.

n
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Exhibit 25: Ex-Post Real Returns on Equities, Bonds, and Equity Risk
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Source: Based on data from Chapter 1 of Dimson, Marsh, Staunton (2018).

VALUATION MULTIPLES

] describe cyclical effects on valuation multiples

Analysis of company earnings prospects is usually the central focus of equity analysts
and strategists. To help compare equities within and among sectors, they will gen-
erally monitor valuation multiples, such as the price-to-earnings ratio (P/E) or the
price-to-book ratio (P/B). P/E is calculated as the ratio of the current share price to
the earnings per share (EPS) generated by the company. This ratio tells investors the
price they are paying for the shares as a multiple of the company’s earnings per share.
Investors use this ratio to compare the valuations attributed to individual equities,
sectors, and markets. For instance, if a stock is trading with a low P/E relative to the
rest of the market, it implies that investors are not willing to pay a high price for a
dollar’s worth of the company’s earnings. The reason may be that the market believes
the prospect of strong earnings growth in the future is low. Alternatively, a share trad-
ing with a very high P/E relative to the rest of the market indicates that investors are
willing to pay a higher price for each dollar’s worth of the company’s earnings. They
may be willing to do so because they expect this company’s earnings to grow rapidly
in the future. When the EPS used to estimate the ratio refers to last year’s earnings,
the P/E is referred to as being a historical or a trailing P/E. However, when the EPS is
based on an estimate of future earnings, it is referred to as the leading or forward P/E.
If a company’s EPS is expected to grow, then its historical P/E will be greater than its
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forward P/E. However, what constitutes a high or low P/E very much depends on the
market, sector, or company in question and, in particular, on the economic backdrop.
US P/Es between 1900 and 2018 are shown in Exhibit 26.

Another popular valuation multiple is the price-to-book ratio, which measures
the ratio of the company’s share price to its net assets or its assets minus liabilities
attributed to each share. The P/B tells investors the extent to which the value of their
shares is “covered” by the company’s net assets. Some of these assets, such as office
buildings, are tangible, whereas others, such as patents and copyrights, are intangible.
Furthermore, some of the assets are actually on the balance sheet and hence part of
book value, whereas others are not. It also indicates the strength of investors’ expecta-
tions about the company’s ability to generate a high return on its net assets, adjusted
for risk. The higher the ratio, the greater the expectations for growth but the lower
the safety margin if things do not turn out as expected. Again, what constitutes a high
or low P/B is determined by the market, sector, and stock in question.

Exhibit 26: US P/Es, 1900-2018
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Sources: Based on data from Shiller (2000) and www.econ.yale.edu/~shiller/.

One of the problems for equity strategists is to ascertain whether the P/E (or P/B) is high
or low. The average trailing US P/E between 1900 and 1990 was 13.5, indicating that
investors were willing to pay $13.5 for a dollar’s worth of the previous year’s earnings;
by the late 1990s and early 2000s, they were willing to pay $45. The expansion in the
US equity market’s P/E during the 1990s was a global phenomenon. Equity strategists
justified the rise in the price of earnings with many ad hoc explanations—for example,
the end of the cold war, better macro-policy that would ensure that major recessions
were a thing of the past, and the internet revolution, to name just a few. However, with
regard to the basic pricing relationship, shown in Equation 15, the high P/E could be
the result of a number of factors, including

a. an increase in expectation of future real earnings growth (Et [C’T-"éﬂ ) ;

b. falling real interest rates (; ), possibly associated with falling volatility in
real GDP growth;

¢. adecrease in inflation expectations (8, );
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d. adecline in uncertainty about future inflation (i, ); or

e. adecrease in the equity risk premium (Af).

Other things being equal, any one of these changes or all of them combined could
justify higher equity prices (P) relative to current earnings (E) and thus higher equi-
librium P/Es. There were some investors, however, who were not convinced that such
high P/Es relative to historical levels were justifiable, particularly on the grounds of
much higher future earnings growth. The US Federal Reserve Board chairman, Alan
Greenspan, alarmed by the rise in P/Es, described the valuation of equity markets in
1996 as essentially the result of “irrational exuberance” on the part of equity investors.

Robert Shiller has proposed an alternative valuation multiple—the real cyclically
adjusted P/E (CAPE). The CAPE is derived in the same way as the P/E, but the “P”
represents the real (or inflation-adjusted) price of the equity market and the “E” is a
10-year moving average of the market’s real (or inflation-adjusted) earnings. Deflating
the real equity price by a moving average of real earnings irons out the short-term
volatility in this indicator over time. Exhibit 27 shows this ratio for the United States
from 1900 to 2018. The very high price that equity investors were willing to pay for
equities in 1929 and 1999 and, to a lesser extent, in 1965 is still apparent. It is worth
noting that the average real return on US equities in the 10 years following the peaks
in the CAPE in 1929, 1965, and 1999 were —0.3% per year, —5.4% per year, and —4.1%
per year, respectively. Conversely, the average real return over the 10-year period
after the two lowest values of the CAPE in 1921 and 1980 were 12.3% per year and
7.3% per year, respectively.

Exhibit 27: Real US Cyclically Adjusted P/E (CAPE), 1900-2018
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Source: Based on data from Shiller (2000) and www.econ.yale.edu/~shiller/.
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COMMERCIAL REAL ESTATE

] describe the economic factors affecting investment in commercial
real estate

The basic pricing formula can be applied to asset classes besides bonds and equities.
To demonstrate how the basic pricing framework presented in Equation 1 can be
extended to other asset classes, we will consider commercial real estate.

Regular Cash Flow from Commercial Real Estate Investments

When investors invest in commercial real estate, the cash flow they hope to receive is
derived from the rents paid by the tenants. These rents are normally collected net of
ownership costs, such as those related to the upkeep of the building, according to a
fixed schedule from the businesses that lease the property from the investors who act
as landlords. Although practices vary from country to country, the rental agreement
will be reviewed regularly and may be reset. In some countries, rents are subjected to
“upward only” restrictions, which means that existing tenants will not see their rents
fall, only potentially rise. Rents may also be indexed so that they rise in line with a
pre-specified index of (usually) consumer prices.

Thus to a large extent, the rental income can be viewed as being analogous to the
coupon income derived from a bond. Because a well-diversified portfolio of commercial
property could be expected to generate a stream of rental income for investors, they
might view such a portfolio as being similar to a well-diversified portfolio of bonds.
The credit quality of a commercial property portfolio will be determined by the credit
quality of the underlying tenants, in much the same way that the credit quality of a
bond portfolio will be determined by the credit ratings of the bond issuers of the
constituent bonds. Generally speaking, the lower the credit quality of the tenants,
the less likely they will be to pay their rent on time or at all.

The Equity Component of an Investment in Commercial Real Estate

Investors in commercial real estate will receive regular cash flows derived from the
rents paid by tenants, but there is another important element to property investment
that is less bond-like. When a bond matures, the investor generally receives the face
value of the bond along with the final coupon. But when the lease on a property expires,
the investors (acting as landlords) will take back possession of the property and will
have to decide whether to re-rent it to another tenant, to sell it to another investor,
or to redevelop it for a future sale. The determining factor is likely to be the value of
the property at the time. Its value may have risen dramatically over time, or it might
now be worth much less. The value of the property will arguably be determined by
two key factors: the property’s location and the state of the underlying economy. If,
during the time of the lease, the area in which the property is situated has become more
popular, then the property might be sold at a profit or it might be worth redeveloping
the property. Similarly, if the lease expires when general economic activity is high and
thus there is strong demand for property, then the sale or redevelopment option might
be worth pursuing. But if, when the lease expires, the location is deemed to be less
desirable or the economy is weak, then redevelopment may not be an option, future
rents may have to be lower on the property, and investors may come to the view that
the property should be sold, even at a loss.
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The potential for profit or loss and the uncertainty related to this profit from
redevelopment add an equity-like dimension to investment in commercial real estate.
In other words, this potential and uncertainty add either a positive increment to cash
flow or a negative one. To this extent, some investors like to think about the cash
flow derived from a commercial real estate portfolio as being part bond, part equity.

Illiquidity and Investment in Commercial Real Estate

There is a third aspect to investing in commercial real estate that is also crucial: its
illiquidity. Anyone who has sold a home knows that it usually takes a great deal of
time and effort to put the property up for sale, to find a buyer, and (if a buyer can be
found) to finalize the deal. For similar reasons, it can take months and sometimes
years to exit from a commercial property investment, and the high transactions costs
often discourage investors further from liquidating holdings. By contrast, it is rela-
tively easy in normal market conditions to transform a holding in developed-economy
government bonds, investment-grade corporate debt, or publicly traded equities into
cash. Generally speaking, most of the asset classes that we have considered so far in
this reading are liquid relative to an investment in commercial property.

The Pricing Formula for Commercial Real Estate

Commercial real estate is a “special” asset class; it can be viewed as being part equity,
part bond, and it is usually very illiquid. However, with some minor adaptions of the
generic pricing formula in Equation 1, we can still capture all of the salient features
of the price of commercial real estate, as follows:
P

Ptl — % EI(CFtﬂ)
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The pricing formula shown in Equation 17 acknowledges that the expected cash flow
from an investment in commercial real estate, E; (CTF ; +S) , will be uncertain because
tenants may default on the rental agreement. The quality of this rental income will
depend on the quality of the tenants, just as the reliability or quality of the coupons
from a corporate bond will be dependent on the credit standing of the corporate bond
issuer. Furthermore, the property’s value in the future cannot be known with certainty.

But what should the discount rate look like? To understand the construction of
the discount rate in Equation 17, consider the following tenants and associated rental/

leasing agreements:

1. adeveloped-economy government tenant that agrees to pay rental income
that is indexed to inflation (1 + /; ),

2. adeveloped-economy government tenant that agrees to pay fixed nominal
rental income (1 + [, + 0, + 1, ), and

3. acorporate tenant that agrees to pay a fixed nominal rental income (1 + [,
+ 05 + T+ Vi)

In each case, the expressions in parentheses represent the composition of the dis-
count rate that would be applied to the cash flows of bonds issued by these entities: (1)
is analogous to the purchase of a real default-free government bond, (2) is analogous
to the purchase of a nominal default-free government bond, and (3) is analogous to
the purchase of a credit risky nominal bond. In each case, though, we need to add a
risk premium to take into account the uncertainty relating to the value of the property
at the end of the lease. This premium is analogous to the equity risk premium, Kti,s.

Finally, we have to take into account the illiquidity of a commercial property invest-
ment. Because investors cannot easily convert their property investments into cash,
there exists the possibility that they will not be able to liquidate their investment in
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bad economic times. In other words, other things being equal, illiquidity acts to reduce
an asset class’s usefulness as a hedge against bad consumption outcomes. Because
of this, investors will demand a liquidity risk premium, which we have expressed as
¢} s in Equation 17.

The discount rates that investors would apply to an investment in commercial
property in each of the three instances previously listed are, therefore,

T 1+l + K,f,s + d)f;,s,

2 1+h +0, +mlo+xlo+ Pl and

30 14lg+ O +mig+ylo+ulg+ Pl

The relative sizes of the components listed will vary depending on the length of
the lease, the quality of the tenant, and the location of the property.

EXAMPLE 17

A Real Estate Investment Decision

1. An analyst estimates that the real risk-free rate is 1.25%, average inflation
over the next year will be 2.5%, and the premium required by investors for
inflation uncertainty is 0.50%. He also observes that the yield on a 10-year
senior unsecured bond issued by Supermarket plc is 5.75%. From these
figures, he deduces that the credit spread on Supermarket plc’s 10-year debt
is 1.50%.

The same analyst is asked to review for a client (an investor) the opportu-
nity to buy a site currently occupied by Supermarket plc. Once the investor
purchases the property, Supermarket plc will lease it back and pay $500,000
annual rent in arrears to the investor. “Rent in arrears” in this case means
that the first annual rental payment is due in 12 months, covering the first
year’s tenancy, and the second is due in 24 months, and so on. Like the Su-
permarket bond, the lease on the property has 10 full years to expire. At the
end of this period, the property and land will revert to the investor, and the
analyst estimates that the resale value of the property after 10 years will be
$10 million, net of all transactions costs.

The investor tells the analyst that it normally expects to receive a risk pre-
mium of 0.50% on any cash flow from a commercial property investment to
compensate it for the uncertainty of the final value of the property and the
uncertainty relating to the receipt of rental income, plus a liquidity premium
of 1.0% on these cash flows. The investor’s required return on the property
is thus 7.25% (= 5.75% + 0.5% + 1.0%). If the purchase price of this piece

of commercial property is $8.2 million, should the analyst recommend the
purchase to the client?

Discount Rate: 7.25%

Payment Due (years) Cash Flow Present Value
1 $500,000 $466,200

2 500,000 434,686

3 500,000 405,301

4 500,000 377,903

5 500,000 352,357
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Discount Rate: 7.25%

Payment Due (years) Cash Flow Present Value
6 500,000 328,538

7 500,000 306,330

8 500,000 285,622

9 500,000 266,314

10 10,500,000 5,214,543
Implied property value $8,437,796

The cash flows in the table, along with their associated present values,
demonstrate that at a discount rate of 7.25%, the property would be priced
at $8,437,796. Any asking price above this value would imply a return of less
than the investor’s hurdle rate of 7.25%, whereas any price below this price
implies a return above this hurdle rate. On the basis of this information, the
analyst should recommend that the client go ahead with the investment.

COMMERCIAL REAL ESTATE AND THE BUSINESS
CYCLE

describe the economic factors affecting investment in commercial
real estate

[

The nature of the cash flows from commercial property and the complex structure of
the discount rate will all be influenced by the evolution of the underlying economy.
Panel A of Exhibit 28 shows the annual growth rate of UK commercial property income
over a 30-year period. It is remarkably stable over this period, averaging 6.5% per year;
in other words, UK commercial property rental income has grown by approximately
6.5% annually in nominal terms (or 2.5% in real terms) over the 30-year period.
The stability of this income stream, over a number of business cycles, suggests that
investors might calculate its present value using a very low discount rate. But as well
as showing the annual change in rent from a portfolio of UK commercial property,
Panel A also shows the annual percentage change in the capital value of the United
Kingdom’s commercial property market. Whereas rental income appears to have been
relatively stable (in nominal terms) and almost immune to the business cycle, commer-
cial property capital values are much more sensitive to the economic cycle. Between
1990 and 1992, as the UK economy experienced a deep recession, UK commercial
property prices fell by a cumulative 30%. Over the course of the United Kingdom’s
1990s recession, the capital value of the UK property market fell by 26%. In Panel B
of the exhibit, we present the capital value changes in a number of markets around
the world between 2008 and 20009. It is clear that the global recession had a significant
impact on commercial property prices. For example, in Ireland, one of the developed
economies arguably worst hit by the crisis, commercial property prices fell by 55.5%.
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Exhibit 28: Commercial Property

UK Commercial Property Returns, 1981-2011

Percent per Year

30

Capital

20

10

-10

81 85 89 93 97 01 05 09

International Comparison of Commercial Property Value
Changes, 2008-2009

Us
Switzerland 1.8%
Sweden
Spain
Portugal [
Japan
Ttaly
Ireland -55.5%
Germany

France [

World +

Percent

Note: Shaded areas in Panel A indicate recessions.
Source: Based on data from Investment Property Databank (www.ipd.com).

Taken together, the two panels in Exhibit 28 show that even though nominal rental
income might be relatively stable, the capital values of commercial property are highly
sensitive to the economic environment. A recession will generally cause these values to
fall, whereas more robust economic conditions will tend to cause commercial property
prices to rise, often dramatically. For example, the recovering and then strong global
economy between 2003 and 2006 caused world commercial property prices to rise
by nearly 20%. Over the same period, they rose by 41% in the United Kingdom and
by a staggering 51% in Ireland.

The pro-cyclical nature of commercial property prices means that investors will
generally demand a relatively high risk premium in return for investing in this asset
class. The reason is that commercial property does not appear to be a very good
hedge against bad economic outcomes. In fact, the sharp declines in capital values


www.ipd.com
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in recessionary periods resemble the sort of declines that investors in equity expe-
rience, although these occurrences are more frequent with equity investment. Thus,
the sort of risk premium that investors will demand from their commercial property
investments arguably will be closer to that demanded on equities than on default-free
government bonds.

Finally, although it is difficult to derive a value for the property risk premium, it
is likely to vary over time with economic conditions and to be relatively highly and
positively correlated with the risk premiums on corporate bonds and equities.

EXAMPLE 18

Valuation and the Business Cycle

1. Describe how real estate valuation is distinguished from valuation of public
equities.

Solution

Real estate does not trade in public markets (the exception being REITS).
Compared with the valuation of public equities, the valuation of real estate
should reflect a discount for relative lack of liquidity.

SUMMARY

In this reading, we have sought to explain the fundamental connection between the
prices of financial assets and the underlying economy. The connection should be strong
because ultimately all financial assets represent a claim on the real economy. Because
all financial assets offer a means of deferring consumption, to make the connection
tangible we have explored the relationship between these asset prices and the con-
sumption and saving decisions of economic agents.

= At any point in time, the market value of any financial security is simply the
sum of discounted values of the cash flows that the security is expected to
produce. The timing and magnitude of these expected cash flows will thus
be an integral part of the security’s market value, as will the discount rate
applied to these expected cash flows, which is the sum of a real default-free
interest rate, expected inflation, and possibly several risk premiums. Each of
these elements will be influenced by the business cycle. It is through these
components that the real economy exerts its influence on the market value
of financial instruments.

= The average level of real short-term interest rates is positively related to
the trend rate of growth of the underlying economy and also to the vola-
tility of economic growth in the economy. Other things being equal, these
relationships mean that we should expect to find that the average level of
real short-term interest rates is higher in an economy with high and volatile
growth and lower in an economy with lower, more stable growth.

= On average, over time, according to the Taylor rule, a central bank’s policy
rate should comprise the sum of an economy’s trend growth plus inflation
expectations, which might, in turn, be anchored to an explicit inflation
target. This policy rate level is referred to as the neutral rate. Other things
being equal, when inflation is above (below) the targeted level, the policy
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rate should be above (below) the neutral rate, and when the output gap is
positive (negative), the policy rate should also be above (below) the neutral
rate. The policy rate can thus vary over time with inflation expectations and
the economy’s output gap.

Short-term nominal rates will be closely related to a central bank’s policy
rate of interest and will comprise the real interest rate that is required to
balance the requirements of savers and investors plus investors’ expectations
of inflation over the relevant borrowing or lending period. Short-term nomi-
nal interest rates will be positively related to short-term real interest rates
and to inflation expectations.

If bond investors were risk neutral, then the term structure of interest rates
would be determined by short-term interest rate expectations. But bond
investors are risk averse, which means that they will normally demand a
risk premium for investing in even default-free government bonds. This
risk premium will generally rise with the maturity of these bonds because
longer-dated government bonds tend to be less negatively correlated with
consumption and, therefore, represent a less useful consumption hedge for
investors. Overall, the shape of the curve will be determined by a combi-
nation of short-term interest rates and inflation expectations as well as risk
premiums. In turn, these factors will be influenced by the business cycle and
policymakers.

The yield differential between default-free conventional government bonds
and index-linked equivalents will be driven by inflation expectations and

a risk premium. The risk premium will be largely influenced by investors’
uncertainty about future inflation.

The difference between the yield on a corporate bond and that on a govern-
ment bond with the same currency denomination and maturity is referred
to as the measured credit spread. It is conceptually akin (but not equal) to
the risk premium demanded by investors in compensation for the additional
credit risk that they bear compared with that embodied in the default-free
government bond. It tends to rise in times of economic weakness, as the
probability of default rises, and tends to narrow in times of robust economic
growth, when defaults are less common.

The uncertainty about and time variation in future equity cash flows (div-
idends) is a distinct feature of equity investment, as opposed to corporate
bond investment. This feature explains why we would expect the equity pre-
mium to be larger than the credit premium. In times of economic weakness
or stress, the uncertainty about future dividends will tend to be higher, and
we should thus expect the equity risk premium to rise in such an economic
environment.

Given the uncertain nature of the cash flows generated by equities, inves-
tors will demand an equity risk premium because the consumption hedging
properties of equities are poor. In other words, equities tend not to pay

off in bad times. Because in the event of company failure an equity holder
will lose all of his or her investment whereas an investor in the company’s
bonds may recover a significant portion of his or her investment, it would
be reasonable to assume that a risk-averse investor would demand a higher
premium on an equity holding than on a corporate bond holding. The two
premiums will tend to be positively correlated over time and will tend to be
influenced by the business cycle in similar ways.
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The P/E tends to rise during periods of economic expansion and to fall
during recessions. A “high” P/E could be the result of a number of factors,
including the following: falling real interest rates, a decline in the equity risk
premium, an increase in the expectation of future real earnings growth, an
expectation of lower operating and/or financial risk, or a combination of all
of these factors. All of these components will be influenced by the business
cycle.

The market value of an investment in commercial property can be derived
in much the same way as the market value of an investment in equity. The
cash flows come in the form of rent, which can be enhanced with additional
redevelopment values as leases on properties expire. These cash flows are
uncertain, and the uncertainty surrounding them will tend to rise when the
economy turns down. We might thus expect the risk premium demanded on
commercial property investments to rise in these times.

The pro-cyclical nature of commercial property prices means that investors
will generally demand a relatively high risk premium in return for invest-
ing in this asset class. The reason is that commercial property is not a very
good hedge against bad economic outcomes. In addition, the illiquid nature
of property investment means that investors may also demand a liquidity
premium for investing in this asset class.
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PRACTICE PROBLEMS

1. All else equal, which of the following would most likely explain the fall in price of
a particular company’s shares?

A. The expected inflation rate falls.
B. The company’s future cash flows are expected to increase.

(. The yield to maturity on real default-free investments rises.

The following information relates to questions
2-8

Julie Carlisle is a financial planner at a large wealth management firm. One of her
clients, Esteban Blake, just received a sizable inheritance. He invests a portion

of the inheritance in an annuity that will immediately increase his income by a
substantial amount. He enlists Carlisle’s help to invest the remaining amount of
the inheritance.

Blake informs Carlisle that he would like some short-term bonds in his portfo-
lio. Carlisle proposes purchasing a one-year domestic government zero-coupon
bond. It has a face value of $100 and is currently priced at $96.37. Carlisle esti-
mates the one-year real risk-free rate at 1.15% and expects inflation over the next
year to be 2.25%.

In an effort to provide Blake with some exposure to international markets, Carl-
isle proposes three countries to look for investment opportunities. Selected data
on the three countries are presented in Exhibit 1.

Exhibit 1: Selected Macroeconomic Data

Nominal Volatility of Trailing
GDP Inflation Real GDP Yield Curve 12-Month
Growth Rate Growth Shape Equity Index P/E
Country #1 6.5% 4.0% Low Flat 16.5
Country #2 5.0% 2.5% High Upward 17.3
slope
Country #3 3.5% 2.0% Low Flat 18.2

In her analysis, Carlisle observes that the spread between the three-year
default-free nominal bond and the default-free real zero-coupon bond in Country
#3 is 2.0%.

Blake expresses concern that stocks may be currently overvalued in Country 3
given its 20-year historical equity index P/E of 16.0. Carlisle comments,

I think the equilibrium P/E in Country #3 has increased because of changes in
market conditions.

Carlisle predicts that Country #3 will slip into a recession next quarter. She thinks
it will be short-lived, lasting only 12 months or so, and considers the impact of
such a recession on the performance of the country’s stocks and bonds.
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Exhibit 2: Three-Year Corporate Bonds from Country #3

Corporate Bond Moody’s Investors Service Rating Spread*
Bond A Aaa 1.4%
Bond B Baal 3.2%
Bond C B3 5.3%

*Spread versus three-year sovereign bond

2. Holding all else constant, the change in Blake’s income will most likely result in:

A. an increase in his marginal utility of consumption.
B. an increase in his inter-temporal rate of substitution.

(. adecrease in his required risk premium for investing in risky assets.

3. The implied premium for inflation uncertainty for the one-year government
zero-coupon bond proposed by Carlisle is closest to:

A. 0.23%.
B. 0.37%.
¢ 1.10%.

4. Based on the data in Exhibit 1, current real short-term interest rates would most
likely be highest in:

A. Country #1.
B. Country #2.

(. Country #3.

5. The recent change in Country #3’s break-even inflation rate suggests that the
expected rate of inflation over the next three years is:

A. less than 2.0%.
B. equal to 2.0%.

(. greater than 2.0%.

6. Which of the following changes in market conditions best supports Carlisle’s
comment regarding the equilibrium P/E for Country #3?

A. An increase in the equity risk premium
B. A decrease in uncertainty about future inflation

C. A decrease in expectation of future real earnings growth

7. If Carlisle’s prediction about the economy of Country #3 is realized, the yield
curve in Country #3 will most likely:

A. remain flat.

B. become upward sloping.
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(. become downward sloping.

8. Based on Exhibit 2, if Carlisle’s prediction for Country #3 is realized, then over
the next 12 months:

A. Bond A would be expected to outperform Bond C.
B. Bond B would be expected to outperform Bond A.

(. Bond C would be expected to outperform Bond B.

9. The covariance between a risk-averse investor’s inter-temporal rate of substitu-
tion and the expected future price of a risky asset is typically:

A. negative.
B. zero.

(. positive.

10. The prices of one-period, real default-free government bonds are likely to be most
sensitive to changes in:

A. investors’ inflation expectations.
B. the expected volatility of economic growth.

C. the covariance between investors’ inter-temporal rates of substitution and
the expected future prices of the bonds.

11. Default-free real interest rates tend to be relatively high in countries with high
expected economic growth because investors:

A. increase current borrowing.

B. have high inter-temporal rates of substitution.

(. have high uncertainty about levels of future consumption.
12. Positive output gaps are usually associated with:

A. deflation.

B. high unemployment.

(. economic growth beyond sustainable capacity.

13. All else equal, an investor expects future inflation to increase, but the uncertainty
of future inflation to fall. For such an investor the break-even inflation rate:

A. is uncertain.
B. is expected to fall.

C. is expected to rise.

14. The difference between the yield on a zero-coupon, default-free nominal bond
and the yield on a zero-coupon, default-free real bond of the same maturity
reflects:

A. investors’ expectations about future inflation only.
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B. a premium for the uncertainty of future inflation only.

C. both, investors’ expectations about future inflation and a premium for the
uncertainty of future inflation.

15. During a recession, the slope of the yield curve for default-free government

bonds is most likely to:
A. flatten.
B. steepen.

C. become inverted.

16. One interpretation of an upward sloping yield curve is that the returns to
short-dated bonds are:

A. uncorrelated with bad times.

B. more positively correlated with bad times than are returns to long-dated
bonds.

(. more negatively correlated with bad times than are returns to long-dated
bonds.

17. An analyst, who measures yield as a combination of interest rates and premiums,
observes an upward-sloping, default-free government bond nominal yield curve.
Which of the following statements is correct?

A. Interest rates must be expected to rise in the future.
B. Bond risk premiums must be expected to rise in the future.

(. Expectations relating to the future direction of interest rates are
indeterminate.

18. A corporate bond has a remaining maturity of 1 year, has a face value of EUR100,
and is currently priced at EUR90.90. The real risk-free rate is 3.25%. Inflation is
expected to be 2.0% next year, and the premium required by investors for infla-
tion uncertainty is 0.25%.

The implied credit risk premium embedded in the bond’s price is best described
as:

A. equal to (100/90.90) — 1 = 10%.
B. 10% reduced by the real risk-free rate and expected inflation.

C. 10% reduced by the real risk-free rate, expected inflation, and the premium
for inflation uncertainty.

19. A decrease in the prices of AAA-rated corporate bonds during a recession would
most likely be the result of:

A. expectations of higher inflation.
B. increases in credit risk premiums.

C. increases in short-term, default-free interest rates.

20. During an economic period when spreads between corporate and government
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bonds are narrowing, and spreads between higher- and lower-rated corporate
bond categories are also narrowing, it can be expected that:

A. government bonds will outperform corporate bonds.
B. lower-rated corporate bonds will outperform higher-rated corporate bonds.

C. higher-rated corporate bonds will outperform lower-rated corporate bonds.

21. The sensitivity of a corporate bond’s spread to changes in the business cycle is
most likely to be:

A. uncorrelated with the level of cyclicality in the company’s business.
B. positively correlated with the level of cyclicality in the company’s business.

C. negatively correlated with the level of cyclicality of the company’s business.

22. The category of bonds whose spreads can be expected to widen the most during
an economic downturn are bonds from the:

A. cyclical sector with low credit ratings.
B. cyclical sector with high credit ratings.

(. non-cyclical sector with low credit ratings.

23. With regard to the credit risk of the sovereign debt issued by country govern-
ments, which of the following statements is correct? The credit risk premium on
such debt is:

A. zero because governments can print money to settle their debt.
B. negligibly small because no country has defaulted on sovereign debt.

(. anon-zero and positive quantity that varies depending on a country’s
creditworthiness.

24. Risk-averse investors demanding a large equity risk premium are most likely ex-
pecting their future consumption outcomes and equity returns to be:

A. uncorrelated.
B. positively correlated.

(. negatively correlated.

25. Which of the following financial assets is likely to offer the most effective hedge
against bad consumption outcomes?

A. Equities.
B. Short-dated, default-free government bonds.
(. Long-dated, default-free government bonds.

26. When assessing investment opportunities in equities, investors should:

A. assign higher equity risk premiums to non-cyclical companies, relative to
cyclical companies.
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forecast lower volatility in the growth rate of earnings for cyclical compa-
nies, relative to non-cyclical companies.

forecast higher growth rates in earnings for cyclical companies coming out
of a recession, relative to non-cyclical companies.

27. Other things equal, equilibrium price-to-earnings ratios (P/Es) will most likely
decrease if:

A

C

real interest rates decrease.
inflation is expected to increase.

there is less uncertainty about future inflation.

28. Which of the following statements relating to commercial real estate is correct?

A.

Rental income from commercial real estate is generally unstable across
business cycles.

Commercial real estate investments generally offer a good hedge against bad
consumption outcomes.

The key difference in the discount rates applied to the cash flows of equity
investments and commercial real estate investments relates to liquidity.
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SOLUTIONS

1. Cis correct. According to the fundamental pricing equation, the market value of
an asset is affected by economic factors that influence the asset’s expected future
cash flows, default-free interest rates, expected inflation rates, or the asset’s risk
premium. From Equation 1, expected cash flows are in the numerator, while ex-
pected inflation and the real risk-free rate are in the denominator. Consequently,
arise in the real risk-free rate (the yield to maturity on a default-free instrument)
will lead to a fall in the price of a risky asset, such as stock, by increasing the rate
at which its cash flows are discounted.

2. Cis correct. The additional annuity payment substantially increases Blake’s
income and wealth, which decreases his marginal utility of consumption. As a
result, the average loss of marginal utility from any risk taking decreases as his
wealth increases. Thus, he requires a lower risk premium and is willing to buy
more risky assets.

3. Bis correct. The pricing equation for a default-free nominal coupon-paying bond
is

. N CF!

Ptl — Z t+s -

s=1 (1 Tlhet O+ ”t,s)

For a one-year bond, the pricing formula reduces to

CF,
P, - 1

(1 Jrlt,l +gt,l +”t,1)1.

Thus, the implied premium for inflation uncertainty for the one-year government
zero-coupon bond is calculated as

_ 100
= 5647 — (1+0.0115 +0.0225)

=1.0377 — 1.0340
=0.0037, or 0.37%.

4. Bis correct. Real short-term interest rates are positively related to both real GDP
growth and the volatility of real GDP growth. Country 1 and Country 2 have
the highest real GDP growth, as estimated by the difference between nominal
GDP growth and average inflation (6.5% — 4.0% = 2.5% and 5.0% - 2.5% = 2.5%,
respectively), while Country 3 has the lowest real GDP growth (3.5% - 2.0% =
1.5%). Looking at the volatility of real GDP growth, Country 2 has high real GDP
growth volatility, whereas Country 1 and Country 3 have low real GDP growth
volatility. Therefore, Country 2 would most likely have the highest real short-term
interest rates.

5. Ais correct. The difference, or spread, between the yields on the country’s
three-year default-free nominal bond and on the default-free real zero-coupon
bond is 2.0%. This spread is known as the break-even rate of inflation (BEI),
which is composed of the expected rate of inflation plus a risk premium for the
uncertainty of future inflation. Because this risk premium component is most
likely positive, because investors are unlikely to be very confident in their ability
to predict inflation accurately, the expected rate of inflation component would be
less than 2.0%.
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6. Bis correct. Stock prices are a function of expected cash flows discounted by
inflation expectations, the uncertainty of future inflation, and the equity risk
premium, among other factors. Holding all else equal, a decline in the uncertain-
ty of future inflation would result in lower discount rates and higher valuations.
This result would support a higher equilibrium P/E, thus justifying Country 3’s
current trailing P/E being higher than its historical average.

7. Bis correct. The yield curve in Country 3 is currently flat (Exhibit 1), and Car-
lisle predicts a recession. During a recession, short-term rates tend to be lower
because central banks tend to lower their policy rate in these times. However, the
impact of monetary policy on longer-term rates will not be as strong because the
central bank will usually be expected to bring short-term rates back to normal
as the recession recedes. Thus, the slope of the yield curve will likely become
upward sloping during the recession.

8. Ais correct. If Country 3 experiences a recession over the next 12 months, the
credit spreads for corporate bonds would be expected to widen as investors
sell the low-quality debt of issuers with high default risk and trade up to the
higher-quality debt of issuers with low default risk. The issuers with a good credit
rating (such as Aaa rated Bond A) tend to outperform those with lower ratings
(such as B3 rated Bond C) as the spread between low- and higher-quality issuers
widens. As a result, Bond A would be expected to outperform Bond C over the
next 12 months.

9. A s correct. For risk-averse investors, when the expected future price of the in-
vestment is high (low), the marginal utility of future consumption relative to that
of current consumption is low (high). Hence, the covariance of the inter-temporal
rate of substitution with asset price is expected to be negative for risk-averse
investors.

10. B is correct. Only changes in default-free real interest rates will affect the price
of real, default-free bonds. The average level of default-free real interest rates
is positively related to the volatility of economic growth in the economy; thus,
changes in the expected volatility of economic growth would likely lead to chang-
es in default-free real interest rates, which in turn would affect the prices of real,
default-free government bonds.

11. A is correct. The average level of default-free real interest rates is positively
related to the expected rate of growth of the underlying economy and also to the
volatility of economic growth in the economy. During periods of high expected
economic growth, investors are less worried about the future and their consump-
tion abilities in the future; that is, their inter-temporal rate of substitution is low,
so they borrow more today and save less. Other things being equal, this means
that the average level of default-free real interest rates (the reciprocal of the rate
of substitution, see Equation 4) should be higher in an economy with high growth
and lower in an economy with lower, more stable growth.

12. Cis correct. An economy operating with a positive output gap—that is, where
the level of actual GDP exceeds potential GDP—is producing beyond its sustain-
able capacity. Positive output gaps are usually associated with high and/or rising
inflation, while high levels of unemployment usually accompany negative output

gaps.

13. A is correct. The break-even inflation rate is the difference between the yield on a
zero-coupon, default-free nominal bond and on a zero-coupon, default-free real
bond of the same maturity. The rate incorporates changing expectations about
inflation and changing perceptions about the uncertainty of the future inflation
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environment. Consequently, if inflation is expected to rise while the uncertainty
about future inflation falls (in Equation 10, 8,  rises but 1,  falls), it is unclear in
which direction break-even inflation rates will move.

Cis correct. The difference between the yield on a zero-coupon, default-free
nominal bond and the yield on a zero-coupon, default-free real bond of the same
maturity is known as the break-even inflation rate. This break-even inflation rate
will incorporate the inflation expectations of investors over the investment hori-
zon of the two bonds, plus a risk premium to compensate investors for uncertain-
ty about future inflation. Break-even inflation rates are not simply the market’s
best estimate of future inflation over the relevant investment horizon, because
break-even inflation rates also include a risk premium to compensate investors
for their uncertainty about future inflation.

B is correct. During a recession, short rates are often lower because central banks
tend to lower their policy rate in these times because the output gap is likely to be
negative. However, the impact of such monetary policy on longer-term rates will
not be as strong, so long rates may not fall by as much as short rates. The central
bank will usually be expected to bring short-term rates back to normal as the
recession recedes, and the risk-free rates will increase as economic growth recov-
ers. Thus, the slope of the yield curve will typically steepen during a recession.

C is correct. One interpretation of an upward-sloping yield curve is that returns
to short-dated bonds are more negatively correlated with bad times than are re-
turns to long-dated bonds. This interpretation is based on the notion that inves-
tors are willing to pay a premium and accept a lower return for short-dated bonds
if they believe that long-dated bonds are not a good hedge against economic “bad
times”

C is correct. An upward-sloping yield curve may be caused by a combination

of expected rate increases and positive bond risk premiums. It may also be a
combination of expectations that interest rates will be unchanged in the future
coupled with positive bond risk premiums. Lastly, an upward-sloping yield curve
may actually be a reflection of expected rate cuts that are more than offset by the
existence of positive bond risk premiums. So, expectations relating to the future
direction of interest rates are indeterminate.

C is correct. The implied credit risk premium embedded in the bond’s price is
the yield (10%) less the default-risk-free nominal interest rate, which includes a
premium for inflation uncertainty. See Example 15. The credit risk premium can
be calculated as 4.51% in this case:

phs = Soms— (1+0.0325 +0.02 +0.0025).

yt’;s = 451%.

B is correct. During recessions, the risk premium that investors demand on
financial assets, particularly those that are not default-free, such as corporate
bonds, may rise because investors in general may be less willing and able to take
on heightened default risk during such periods. Specifically, the credit risk pre-
mium demanded by investors tends to rise in times of economic weakness, when
the probability of a corporate default and bankruptcy is highest.

B is correct. When spreads are narrowing, investors seem to be less discerning
between issues with weak versus strong credit, and the rate of improvement
will tend to be greater for those bonds issued by entities with a relatively weaker
ability to pay. Thus, during times when corporate bond spreads are narrowing
relative to government bonds and the spreads between higher- and lower-rated
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bond categories are also narrowing, corporate bonds will generally outperform
government bonds and lower-rated corporate bonds will tend to outperform
higher-rated corporate bonds.

B is correct. The sensitivity of a corporate bond’s spread to changes in the busi-
ness cycle and the level of cyclicality tend to be positively correlated. The greater
the level of cyclicality, the greater the sensitivity of the bond’s spread to changes
in the business cycle.

A is correct. During an economic downturn, the spreads of corporate bonds can
be expected to widen, because the risk premium that investors demand on risky
financial assets will increase. When spreads widen, the spreads on bonds issued
by corporations with a low credit rating and that are part of the cyclical sector
will tend to widen the most.

C is correct. Credit premiums have been an important component of the expect-
ed return on bonds issued by countries (sovereign debt). The credit premium
varies from country to country depending on how creditworthy investors consid-
er it to be. The fact that countries have both printed money to pay back debt and
defaulted on it gives rise to a non-zero credit risk premium.

B is correct. If investors demand high equity risk premiums, they are likely ex-
pecting their future consumption and equity returns to be positively correlated.
The positive correlation indicates that equities will exhibit poor hedging prop-
erties, because equity returns will be high (i.e., pay off) during “good times” and
will be low (i.e., not pay off) during “bad times”” In other words, the covariance
between risk-averse investors’ inter-temporal rates of substitution and the ex-
pected future prices of equities is highly negative, resulting in a positive and large
equity risk premium. This is the case because in good times, when equity returns
are high, the marginal value of consumption is low. Similarly, in bad times, when
equity returns are low, the marginal value of consumption is high. Holding all else
constant, the larger the magnitude of the negative covariance term, the larger the
risk premium.

B is correct. The relative certainty about the real payoff from short-dated,
default-free government bonds and, therefore, the relative certainty about the
amount of consumption that the investor will be able to undertake with the pay-
off indicate that an investment in such bonds would be a good hedge against bad
consumption outcomes.

C is correct. During recessions, cyclical companies are likely to experience sharp
declines in earnings, more so than non-cyclical companies. In contrast, while
coming out of a recession, cyclical companies are likely to generate higher earn-
ings growth relative to non-cyclical companies.

B is correct. Other things being equal, an increase in inflation expectations would
result in lower equity prices relative to current earnings. This would result in
lower equilibrium P/Es.

Cis correct. To arrive at an appropriate discount rate to be used to discount
the cash flows from a commercial real estate investment, a liquidity premium is
added to the discount rate applicable to equity investments. The added liquid-
ity premium provides additional compensation for the risk that the real estate
investment may be very illiquid in bad economic times.
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LEARNING MODULE

Analysis of Active Portfolio Management

by Roger G. Clarke, PhD, Harindra de Silva, PhD, CFA, and Steven Thorley,
PhD, CFA.

Roger G. Clarke, PhD (USA). Harindra de Silva, PhD, CFA, is at Analytic Investors, Wells
Fargo Asset Management (USA). Steven Thorley, PhD, CFA, is Emeritus Faculty at the
Marriott School, BYU (USA).

LEARNING OUTCOMES

Mastery | The candidate should be able to:

] describe how value added by active management is measured

] calculate and interpret the information ratio (ex post and ex ante)
and contrast it to the Sharpe ratio

] describe and interpret the fundamental law of active portfolio

management, including its component terms—transfer coefficient,
information coefficient, breadth, and active risk (aggressiveness)

] explain how the information ratio may be useful in investment
manager selection and choosing the level of active portfolio risk

] compare active management strategies, including market timing
and security selection, and evaluate strategy changes in terms of the
fundamental law of active management

] describe the practical strengths and limitations of the fundamental
law of active management

INTRODUCTION

The Markowitz (1952) framework of what was originally called modern portfolio theory
(MPT) has now become the prominent paradigm for communicating and applying
principles of risk and return in portfolio management. Much of the mathematics and
terminology of mean—variance portfolio theory was subsequently combined with the
notion of informational efficiency by Sharpe (1964) and other financial economists
to develop equilibrium models, such as the traditional capital asset pricing model.
Separately, the tools of MPT were applied by Treynor and Black (1973) to guide inves-
tors in their selection of securities when prices differ from their equilibrium values.
The application of portfolio theory to active management was further developed by
Grinold (1989) in “The Fundamental Law of Active Management” and by Black and
Litterman (1992).
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We summarize the principles of active portfolio management using the termi-
nology and mathematics of the fundamental law introduced by Grinold (1989) and
further developed by Clarke, de Silva, and Thorley (2002). Active management theory
deals with how an investor should construct a portfolio given an assumed competi-
tive advantage or skill in predicting returns. Thus, active management relies on the
assumption that financial markets are not perfectly efficient. Although investors might
ultimately care about total risk and return, when asset management is delegated to
professional investors in institutional settings (e.g., pension funds) the appropriate
perspective is risk and return relative to a benchmark portfolio. In addition to the
principal—agent problem in delegated asset management, the availability of passively
managed portfolios requires a focus on value added above and beyond the alternative
of a low-cost index fund.

We assume an understanding of basic portfolio theory, including the mathematics
of expected values, variances, and correlation coefficients, as well as some familiarity
with the related disciplines of mean—variance optimization and multi-factor risk mod-
els. The following sections introduce the mathematics of value added through active
portfolio management, including the concepts of active weights, relative returns, and
performance attribution systems. The subsequent section compares the well-known
Sharpe ratio for measuring the total risk-adjusted value added with the information
ratio for measuring relative risk-adjusted value added. This section also makes a dis-
tinction between ex ante, or expected, risk and return versus ex post, or realized, risk
and return and explains that the information ratio is the best criterion for evaluating
active investors. We then introduce the fundamental law that describes how relative
skill, breadth of application, active management aggressiveness, and the constraints
in portfolio construction combine to affect value added. The remaining sections
provide examples of active portfolio management strategies in both the equity and
fixed-income markets, describe some of the practical limitations of the fundamental
law, and provide a summary of the concepts and principles.

ACTIVE MANAGEMENT AND VALUE ADDED

] describe how value added by active management is measured

The objective of active management is to add value in the investment process by
doing better than a benchmark portfolio. Value added is a relative performance com-
parison to investing in the benchmark portfolio, often called passive investing. If the
investor outperforms the benchmark portfolio, value added is positive. If the investor
underperforms the benchmark portfolio, value added is negative. In the latter case,
the investor would have been better off during the measurement period by simply
holding the benchmark portfolio, particularly net of fees and expenses. Examples of
indexes that are used as benchmark portfolios include the MSCI All Country World
Index and the Bloomberg Barclays Global Aggregate Bond Index, which represent the
performance of global equities and global bonds, respectively.
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Choice of Benchmark

A benchmark or passive portfolio should have a number of qualities to serve as a
relevant comparison for active management:

=  The benchmark is representative of the assets from which the investor will
select.

= DPositions in the benchmark portfolio can actually be replicated at low cost.

=  Benchmark weights are verifiable ex ante, and return data are timely ex post.

An available security market index is often used as the benchmark portfolio. The
most common market indexes weight the individual assets by their market capital-
ization. Capitalization weighting has played a prominent role in the development of
capital market theory because such indexes are generally self-rebalancing and can be
simultaneously held by many investors. Float-adjusted market capitalization-weighted
indexes represent an incremental improvement over non-float-adjusted indexes by
accounting for the percentage of a security or asset that is not privately held and
thus available to the general investing public. One important consequence of using a
float-adjusted capitalization-weighted market index as the benchmark is that when all
relevant assets are included in the market, the value added from active management
becomes a zero-sum game with respect to the market. Because the market portfolio
represents the average performance across all investors that own securities before
costs, active investors as a group cannot outperform the market (i.e., active manage-
ment is a zero-sum game). For benchmarks that have a narrower definition than the
total market, active management is not a zero-sum game because investors can select
assets outside the benchmark.

The return on the benchmark portfolio, Rp, is based on the returns to the individual
securities and the weights of each security in the portfolio:

N
Ry = XwpiR; (1)
ps

where R; is the return on security i, wp ; is the benchmark weight of security i, and
N is the number of securities. Similarly, the return on an actively managed portfolio,
Rp, is a function of the weights of the securities, i, held in the portfolio, wp ;, and the
returns to the individual securities:

N
Rp = Z:IWP,Z'RZ" (@)
£

The benchmark might include securities that are not part of the actively managed
portfolio and thus would have a weight of zero by definition or simply be left out of
the calculation in Equation 2. Similarly, an investor could include securities in the
active portfolio that are not in the benchmark, and those would have a benchmark
weight of zero in Equation 1. Please note that for simplicity, the same notation, N, is
used in the summation in the expression for the managed portfolio return and the
benchmark return, although fewer or more securities may be in the managed portfolio
than in the benchmark.

Measuring Value Added

The value added or “active return” of an actively managed portfolio is typically cal-
culated as the simple difference between the return on that portfolio and the return
on the benchmark portfolio,

Ry =Rp~Rp,
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and can thus be either positive or negative. A risk-adjusted calculation of value
added, which we will refer to as the managed portfolio’s alpha, incorporates some
estimate of the managed portfolio’s risk relative to the benchmark, often captured
by the portfolio’s beta, ap = Rp — BpRp. Unfortunately, the term alpha in practice is
often used to refer to active return as well, which implicitly assumes that the beta of
the managed portfolio relative to the benchmark is 1.

Equations 1 and 2 can be combined to illustrate the important principle that
value added is ultimately driven by the differences in managed portfolio weights and
benchmark weights: Aw; = wp; — wg ;. These values are called the active weights of
the managed portfolio, and the symbol A (Greek letter delta) is used to indicate the
difference from the benchmark weights. Combining Equations 1 and 2 and employing
this definition for active weights yields the conceptually important result that value
added is the sum product of the active weights and asset returns:

N
Given that the sum of the active weights is zero, we can also write the value added
as the sum product of active weights and active security returns:

N
RA = ,ZIAW[RA[’ (3)
=

where R4; = R; — Rp. Equation 3 indicates that positive value added is generated
when securities that have returns greater than the benchmark are overweighted and
securities that have returns less than the benchmark are underweighted.

Whereas many applications of value added focus on individual securities as the
assets, we first illustrate the concept with a simple numerical example of a composite
portfolio that has just two assets—a stock portfolio and a bond portfolio. Suppose the
benchmark is a 60/40 weighted composite portfolio of stocks and bonds. The investor
believes that over the next year stocks will outperform bonds, so the investor holds a
portfolio that is weighted 70% stocks and 30% bonds. The managed portfolio is said to
be overweight stocks by 10 percentage points and underweight bonds by 10 percentage
points—in other words, an active weight of —10 percentage points on bonds. Assume
that ex post (i.e., “after the fact”), the return on the stock market turned out to be
14.0% and the return on the bond market turned out to be just 2.0%. In this case, the
return on the managed portfolio is 0.70(14.0) + 0.30(2.0) = 10.4% and the return on
the benchmark is 0.60(14.0) + 0.40(2.0) = 9.2%.

From these final numbers, one could directly calculate the value added as 10.4 — 9.2
= 1.2%. But using Equation 3, a more informative calculation of value added showing
the contributions from each segment is R, = 0.10(14.0 - 9.2) - 0.10(2.0 - 9.2) = 0.5
+ 0.7 = 1.2%. This breakout suggests that a 0.5% return relative to the benchmark was
generated by being overweight stocks, and a 0.7% return was generated simultaneously
by being underweight bonds—for a total of 1.2%. Of course, the actual returns might
have been different—with the stock market return being lower than the bond market
return, resulting in negative value added in the managed portfolio. For example, if
the stock market had a return of —14.0% instead of +14.0%, the portfolio return and
benchmark return would have been —9.2% and -7.6%, respectively. Then the value
added from this single overweight/underweight decision would have been R, =
0.10(-14.0) - 0.10(2.0) = -1.4% - 0.2% = -1.6%.
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EXAMPLE 1

Value Added and Country Equity Markets

Consider the MSCI EAFE Index as the benchmark for an actively managed
portfolio that includes allocations to individual countries, as given in the follow-
ing exhibit. The portfolio (both benchmark and managed) weights are for the
beginning of 2018. The portfolio manager actively changes country allocations
but does not engage in security selection.

Benchmark Portfolio
Country Weight Weight 2018 Return
United Kingdom 17% 16% -7.6%
Japan 25% 14% -9.0%
France 11% 8% -3.5%
Germany 9% 24% -15.8%
Other Countries 38% 38% -0.1%

Source: Data from MSCI.

1. Which countries have the largest overweight and largest underweight in the
managed portfolio compared with the benchmark portfolio? What are the
active weights for these two countries?

Solution to 1:

Germany has the largest overweight at 24 — 9 = +15%, and Japan has the
largest underweight at 14 — 25 = —11%.

2. Using active weights and total returns, what was the value added of the
managed portfolio over the benchmark portfolio in the calendar year 2018?

Solution to 2:

The value added is —0.01(-7.6) — 0.11(-9.0) — 0.03(-3.5) + 0.15(-15.8) =
—-1.2%. Note that the “Other Countries” active weight is zero, so this asset
does not contribute anything to the portfolio’s active return. The value add-
ed can also be calculated using relative returns in Equation 3 with the same
net result.

Decomposition of Value Added

In contrast to the previous simple example, performance attribution systems often
attempt to decompose the value added into multiple sources. The most common
decomposition is between value added due to asset allocation and value added due to
security selection. Consider a composite portfolio of stocks and bonds where the asset
allocation weights differ from a composite benchmark and each asset class is actively
managed by selecting individual securities. The total value added is the difference
between the actual portfolio return and the benchmark return:

M M
RA = ];WP,]RPJ _J;WBJ-RBJ-.
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The first summation has both portfolio weights and the returns on actively managed
portfolios, designated by the “P” subscript. The second summation has both benchmark
weights and benchmark returns, designated by the “B” subscript. The subscriptj = 1
to M counts the number of asset classes, leaving the notation subscript i = 1 to N for
use elsewhere to count the securities within each asset class.

We can rewrite the total value added as the sum of the active asset allocation
decisions and the weighted sum of the value added from security selection, R, ; =
Rpj - Rpj, within each asset class:

M M
= =

although this formulation arbitrarily assigns an interactive effect to security selec-
tion. The performance attribution system in Equation 4 may be easier to conceptualize
with just two asset classes, stocks and bonds (in other words, with M = 2). Using stocks
and bonds as the subscripts, Equation 4 becomes:

RA = (j‘ Witocks RB,stocks +4 Whonds RB,bonds) + (WP,stocks RA,Stocks + WP bonds
A,bonds) -

The first (parenthetical) term is the value added from the asset allocation decision.
The second term is the value added from security selection within the stock and bond
portfolios. The active weights in the first term refer to differences from the policy
portfolio. For example, the long-term policy portfolio might be 60/40 stocks versus
bonds, and the investor deviates from this policy portfolio from year to year based
on beliefs about the returns to each asset class.

To give a numerical example, consider the fund returns for the calendar year 2018
in the following table.

Fund Return Benchmark Return Value Added

Fund (%) (%) (%)
Fidelity Magellan -5.6 -4.5 -1.1
PIMCO Total Return -0.3 0.0 -0.3
Portfolio Return -3.9 -2.7 -1.2

Specifically, the Fidelity Magellan mutual fund had a return of -5.6%, compared with a
-4.5% return for its benchmark, the S&P 500 Index. In the same year, the PIMCO Total
Return Fund had a return of —0.3%, compared with a 0.0% return for its benchmark,
the Bloomberg Barclays US Aggregate Index. Consider an investor who invested in
both actively managed funds, with 68% of the total portfolio in Fidelity and 32% in
PIMCO. Assume that the investor’s policy portfolio (strategic asset allocation) specifies
weights of 60% for equities and 40% for bonds.

= Asshown in the table, Fidelity Magellan added value of Ry = Rp — Rg =
-5.6% — (-4.5)% = —1.1%, and PIMCO Total Return added value of R, = Rp
- Rp=-0.3% - (0.0%) = —0.3%. These value added numbers represent the
skill in security selection within each individual fund.

= Using the actual weights of 68% and 32% in the Fidelity and PIMCO funds,
the combined value added from security selection was 0.68(-1.1%) +
0.32(~0.3%) = —0.8%.

= The active asset allocation weights in 2018 were 68% — 60% = +8% for
equities and -8% for bonds, so the value added by the active asset allocation
decision was 0.08(-4.5%) — 0.08(0.0%) = —0.4%. The total value added by the
investor’s active asset allocation decision and by the mutual funds through
security selection was —0.8% — 0.4% = —1.2%. To confirm this total value
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added, note that the return on the investor’s portfolio was 0.68(-5.6%) +
0.32(-0.3%) = —3.9% and the return on the policy portfolio was 0.60(—4.5%)
+ 0.40(0.0%) = -2.7%, for a difference of -3.9% — (-2.7) = -1.2%.

Performance attribution systems can be expanded to include several asset classes—
for example, stocks, bonds, real estate, and cash (in other words, with M = 4 in Equation
4). For a given asset class, the performance attribution system might also include value
added from the selection of industries or sectors relative to the benchmark. For exam-
ple, an equity portfolio might measure value added from over- and underweighting
different industry sectors, as well as individual stock selection within those sectors,
and a fixed-income portfolio might decompose value added from the mix of sover-
eign government bonds versus corporate bonds, as well as individual bond selection.

In summary, deviations from portfolio benchmark weights drive the value added
by active portfolio management. If every asset in the managed portfolio is held at its
benchmark weight, there would be no value added relative to the benchmark. The total
value added can be decomposed into various sources that capture the contribution
from different decisions, such as asset allocation and security selection.

THE SHARPE RATIO AND THE INFORMATION RATIO

] calculate and interpret the information ratio (ex post and ex ante)
and contrast it to the Sharpe ratio

The risk—return trade-off of a portfolio can be represented in either absolute or relative
terms. The Sharpe ratio provides an absolute expected (ex ante) or realized (ex post)
reward-to-risk measure. As we have noted, however, value added is a relative return
comparison. The information ratio provides a benchmark relative expected (ex ante)
or realized (ex post) reward-to-risk measure.

The Sharpe Ratio

The Sharpe ratio is used to compare the portfolio return in excess of a riskless rate
with the volatility of the portfolio return. The ratio provides a measure of how much
the investor is receiving in excess of a riskless rate for assuming the risk of the port-
folio. The Sharpe ratio, SRp, is calculated for any portfolio, either actively managed
or a benchmark, using the formula

SR, = 21, 5)
where R is the portfolio return, R is the risk-free rate, and op is the standard devi-
ation of the portfolio return. In this context, the standard deviation of the portfolio
return is often called either volatility or total risk. The Sharpe ratio can be used as
an ex ante measure of expected return and risk, in which case the general formula
in Equation 5 would have the expected portfolio return, E(Rp), minus the risk-free
rate in the numerator and a forecast of volatility in the denominator. As subjective
forecasts, the expected return and standard deviation of return will likely vary among
different investors.

The Sharpe ratio can also be used to measure the ex post or realized performance of
a portfolio over some time period. In that case, when applied to multiple time periods,
the numerator in Equation 5 is the difference between the average realized portfolio
return, Rp, and the average risk-free rate, R, and the denominator in Equation 5 is
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the sample standard deviation. The convention for Sharpe ratios is to annualize both
the portfolio average return and the portfolio risk. For example, if the past return data
are measured monthly, the average monthly return can be multiplied by 12 and the
monthly return volatility can be multiplied by the square root of 12. The logic for mul-
tiplying the standard deviation by the square root of 12 is that variance (i.e., standard
deviation squared), under certain assumptions, increases proportionally with time.

Although this scaling convention is common in practice, multiplying monthly returns by
a factor of 12 for averages and the square root of 12 for standard deviations ignores the
multiplicative (i.e.,, compound) nature of returns over time. Simple multiplication factors
(e.g., 250 and the square root of 250 for annualizing trading-day returns) are only techni-
cally correct if the underlying returns are independent and continuously compounded or
logarithmic. Similarly, annualized compound returns for the two values in the numerator
of the Sharpe ratio (i.e., the portfolio return and the riskless rate) may be used instead
of the annualized difference of arithmetic returns. The various methodologies produce
slightly different results but should not be a serious problem as long as comparisons
between different portfolios use the same approach.

Exhibit 1: Benchmark Sharpe Ratios for 1994-2018 (based on a risk-free

rate of 2.3%)

Bloomberg

MsClI S&P Russell MsCI Barclays US

World 500 2000 EAFE Aggregate
Average annual return 7.9% 9.9% 10.3% 6.3% 5.0%
Return standard dev. 14.5% 14.4% 19.1% 15.8% 3.5%
Sharpe ratio 0.38 0.53 0.41 0.25 0.77

Exhibit 1 reports the annualized monthly historical return data (not compounded)
in US dollars for several different benchmark portfolios for the 25-year period from
1994 to 2018. Long-term ex post Sharpe ratios for equity benchmarks have typically
fallen within a range of 0.20-0.60, although over a shorter horizon they will vary
over a wider range and can be either negative or positive. The Sharpe ratio for the
Bloomberg Barclays US Aggregate fixed-income benchmark in Exhibit 1 is particu-
larly high because of the secular decline in interest rates over this 25-year period that
boosted the average return for fixed income. Exhibit 2 reports historical return data
and Sharpe ratios from 1994 to 2018 for some well-known actively managed mutual
funds over the same period. The Sharpe ratios in both exhibits are based on a risk-free
rate of 2.3%, the average annualized US Treasury bill return during this 25-year period.
The comparison of Sharpe ratios between funds intentionally uses data from the same
measurement period. One should not compare the Sharpe ratio of one fund over one
period with that of another fund over a different period.
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Exhibit 2: Active Fund Sharpe Ratios for 1994-2018 (based on a risk-free

rate of 2.3%)

Growth T. Rowe
Fidelity Fund of = Templeton Price Small JPMorgan
Magellan  America World Cap Bond
Average annual return 8.5% 11.1% 7.9% 11.6% 5.2%
Return standard dev. 16.5% 15.7% 15.2% 16.7% 3.6%
Sharpe ratio 0.38 0.56 0.37 0.56 0.80

Note: The selection of funds for illustration was made without any intended implication, positive or
negative, concerning their performance relative to other possible choices.

An important property is that the Sharpe ratio is unaffected by the addition of cash

or leverage in a portfolio. Consider a combined portfolio with a weight of wp on the

actively managed portfolio and a weight of (1 — wp) on risk-free cash. The return on

the combined portfolio is R- = wpRp + (1 — wp)RF, and the volatility of the combined

portfolio is just 6~ = wpop because the (1 — wp)Rp portion is risk free. Applying these

two relationships in Equation 5 gives the Sharpe ratio for the combined portfolio as
Rc=Rp _ wp(Rp—Rp)

SRC = oc = Wpop = SRP’

which is the same as the Sharpe ratio of the actively managed portfolio. Note that the
weight in the combined portfolio, wp, could be greater than 1, so (1 — wp) could be
negative, indicating that leverage created by borrowing risk-free cash and investing
in risky assets also does not affect the portfolio’s Sharpe ratio.

The proposition that independent of preferences investors should form portfolios
using two funds—one of which is the risk-free asset and the other the risky asset port-
folio with the highest Sharpe ratio—is known as two-fund separation. On the one hand,
if the expected volatility of the risky asset portfolio is higher than the investor prefers,
the volatility can be reduced by holding more cash and less of the risky portfolio. On
the other hand, if the expected volatility of the risky portfolio is lower than the investor
allows, the volatility and expected return can be increased by leverage. For example,
suppose an investor believes the performance of the Growth Fund of America shown
in Exhibit 2 will repeat going forward but only allows a volatility of 10%. The investor
might invest 64% of assets in the Growth Fund of America and 36% in cash to reduce
overall portfolio risk. The expected return of the combined portfolio is 0.64(11.1%)
+ 0.36(2.3%) = 7.9%. The volatility of the combined portfolio is 0.64(15.7%) = 10.0%.
The Sharpe ratio of the combined portfolio is (7.9% - 2.3%)/10.0% = 0.56, the same
as the 0.56 Sharpe ratio of the Growth Fund of America shown in Exhibit 2.

EXAMPLE 2

Adjusting Risk and Return Using the Sharpe Ratio

Consider an investor choosing between two risky portfolios: a large-cap stock
portfolio and a small-cap stock portfolio. Although forecasts about the future
are subjective, suppose for simplicity that the investor expects that the future
statistics will be those in the following table, with a risk-free rate of 2.3%. The
forecasted 0.42 Sharpe ratio of the small-cap portfolio is higher than the 0.40
ratio of the large-cap portfolio, but suppose the investor does not want the high
19.2% volatility associated with the small-cap stocks.
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Large Cap Small Cap
Expected return 8.2% 10.3%
Expected volatility 14.6% 19.2%
Sharpe ratio 0.40 0.42

1. What percentage of the portfolio would an investor need to hold in cash to
reduce the risk of a portfolio invested in the small-cap portfolio and cash to
the same risk level as that of the large-cap portfolio?

Solution:

We want to reduce the 19.2% volatility to 14.6% by adding cash. The weight
of small-cap stocks in the combined portfolio must therefore be 14.6/19.2 =
76%, leaving a 24% weight in risk-free cash. With that amount of cash, the
volatility of the combined portfolio will be 0.76(19.2%) = 14.6%, the same as
the large-cap portfolio.

2. Based on your answer to 1, calculate the Sharpe ratio of the small-cap plus
cash portfolio.

Solution:

The Sharpe ratio of the combined portfolio is unaffected by the amount in
cash, so it remains 0.42.

3. Compare the expected return of the small-cap plus cash portfolio with the
expected return of the large-cap portfolio.

Solution:

The expected return of the combined portfolio is 0.76(10.3%) + 0.24(2.3%)

= 8.4%, 20 basis points (bps) higher than the 8.2% expected return on the
large-cap portfolio, but with the same risk as the large-cap portfolio. To
reconfirm, the Sharpe ratio of the combined portfolio is (8.4% — 2.3%)/14.6%
= 0.42, the same as the original 0.42 value.

The Information Ratio

The simplest definition of the information ratio compares the active return from a
portfolio relative to a benchmark with the volatility of the active return, called “active
risk” or “benchmark tracking risk” The information ratio can be thought of as a way to
measure the consistency of active return, as most investors would prefer a more evenly
generated value added (low active risk) rather than a lumpy active return pattern. Like
the more formal distinction between active portfolio return and alpha, active risk has a
more exact beta-adjusted counterpart, which Grinold and Kahn (1999) called “residual
risk” In this discussion, the information ratio is based on the implicit assumption that
the beta of the managed portfolio relative to the benchmark is exactly 1.0, although
in practice that assumption can be relaxed. For example, Fischer and Wermers (2013)
present the information ratio that does not assume beta is 1.
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The Sharpe Ratio and The Information Ratio

The information ratio tells the investor how much active return has been earned,
or is expected to be earned, for incurring the level of active risk. Active return, R, is
the difference between the managed portfolio return, Rp, and the benchmark portfolio
return, Rp. The information ratio of an actively managed portfolio, IR, is calculated
by dividing the active return by active risk:

R =R _ R (6)
o (Rp = Rg) 4

where o(-) is the standard deviation function—in this case, the standard deviation
of the excess return of the portfolio (Rp) over the return of the benchmark (Rp). As
with the Sharpe ratio, the typical convention is to annualize both the active return and
the active risk. The information ratio can refer to the investor’s ex ante, or forecasted,
active return. Thus, the numerator in Equation 6 would be replaced by the expected
returns—that is, E(R ) = E(Rp) — E(Rg)—and the denominator would be the expected
active risk. Alternatively, the calculation of an ex post, or historical, information ratio
would use realized average active returns and the realized sample standard deviation
of the active return.

Two investment strategies and associated terminology can help reinforce the con-
ceptual distinction between the Sharpe ratio and the information ratio. First, a “closet
index fund” (a fund that advertises itself as being actively managed but is actually close
to being an index fund) will have a Sharpe ratio that is close to the benchmark because
the excess return and volatility will be similar to the benchmark. However, the closet
index fund will have a small amount of active risk, although positive by definition
like any volatility estimate. While there may be little active risk, the information ratio
of a closet index fund will likely be close to zero or slightly negative if value added
cannot overcome the management fees. If one has the actual holdings of the fund,
closet indexing is easy to detect on the basis of a measurement called “active share;” a
measure of how similar a portfolio is to its benchmark. [Cremers and Petajisto (2009)
defined active share as half the sum of the absolute values of the active weights.] As
a second example, the Sharpe ratio and the information ratio for a market-neutral
long—short equity fund (a fund with offsetting long and short positions that has a beta
of zero with respect to the market) would be identical if we consider the benchmark
to be the riskless rate because the excess return and active return would be the same
calculation, as would be total risk and active risk.

Exhibit 3 shows historical information ratios for the mutual funds in Exhibit 2,
with the benchmark portfolio for each calculation shown at the bottom of Exhibit 3.
The average active return in the first row of Exhibit 3 can be calculated by subtracting
the specified benchmark average return in Exhibit 1 from the average fund return in
Exhibit 2. The active risk is the annualized standard deviation of the return differences
from 1994 to 2018, which cannot be verified with just the summary data in Exhibit
1 and Exhibit 2.

As shown in Exhibit 3, ex post information ratios will be negative if the active return
is negative. In fact, under the zero-sum property of active management, the average
realized information ratio across investment funds with the same benchmark should
be about zero. The realized information ratios in Exhibit 3 are within a range of about
-0.30 to +0.30, although the range would be much wider over shorter periods. Of
course, ex ante, or before the fact, if an investor did not expect the information ratio
to be positive, he or she would simply invest in the benchmark. Note that ranking by
active risk, a relative measure, does not necessarily equate to ranking by total risk,
an absolute measure. For example, the relative risk of Fidelity Magellan in Exhibit 3
is slightly lower than the relative risk of the Growth Fund of America; however, the
absolute risk of Fidelity Magellan in Exhibit 2 is slightly higher.
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Exhibit 3: Active Fund Information Ratios for 2014-2018

Growth T. Rowe
Fidelity Fund of Templeton  Price Small JPMorgan
Magellan  America World Cap Bond
Active return -1.4% 1.2% 0.0% 1.4% 0.2%
Active risk 5.1% 6.2% 5.0% 4.7% 1.0%
Information -0.27 0.20 0.00 0.29 0.19
ratio
Benchmark S&P 500 S&P 500  MSCI World  Russell 2000 Bloomberg
Barclays US
Aggregate

Unlike the Sharpe ratio, the information ratio is affected by the addition of cash or the
use of leverage. For example, if the investor adds cash to a portfolio of risky assets,
the information ratio for the combined portfolio will generally shrink. However, the
information ratio of an unconstrained portfolio is unaffected by the aggressiveness of
active weights. Specifically, if the active security weights, Aw;, defined as deviations
from the benchmark portfolio weights, are all multiplied by some constant, ¢, the
information ratio of an actively managed portfolio will remain unchanged.

Recall the expression for the active return of a managed portfolio in Equation 3.
If each active weight in Equation 3 is multiplied by some constant, ¢, then the active
return on the altered portfolio, R, is

N N
i=1 i=1

Similarly, the active risk of the altered portfolio is coy, so the information ratio
of the altered portfolio is

cRy

R¢ = g4 = IR,

the same as that of the actively managed portfolio with no proportional increase
in the active weights. Specifically, if the active weights in a managed portfolio are
all doubled, the expected active return (or realized average active return) would be
doubled, along with the expected or realized active risk, leaving the information ratio
unchanged.

Of course, an outside investor would not be able to adjust the active risk of an
existing fund by changing the individual asset active weight positions, but the same
objective can be met by taking positions in the benchmark portfolio. For example, if
the active risk of a fund is 5.0%, combining that fund in an 80/20 mix with the bench-
mark portfolio (i.e., a benchmark portfolio weight of 20%) will result in an active risk
of the combined portfolio of 0.80(5.0%) = 4.0%, with a proportional reduction in the
active return. Similarly, the investor can short sell the benchmark portfolio and use the
proceeds to invest in the actively managed fund to increase the active risk and return.
Note that in practice, institutional investors might simply reduce the amount they
would have otherwise invested in the benchmark portfolio—or, if possible, another
actively managed fund—rather than employ an explicit short sell.
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CONSTRUCTING OPTIMAL PORTFOLIOS

] calculate and interpret the information ratio (ex post and ex ante)
and contrast it to the Sharpe ratio

An important concept from basic portfolio theory is that with a risk-free asset, the
portfolio on the efficient frontier of risky assets that is tangent to a ray extended
from the risk-free rate is optimal because it has the highest possible Sharpe ratio.
Thus, given the opportunity to adjust absolute risk and return with cash or leverage,
the overriding objective is to find the single risky asset portfolio with the maximum
Sharpe ratio, whatever the investor’s risk aversion. A similarly important property in
active management theory is that given the opportunity to adjust active risk and return
by investing in both the actively managed and benchmark portfolios, the squared
Sharpe ratio of an actively managed portfolio is equal to the squared Sharpe ratio of
the benchmark plus the information ratio squared:

SR3 = SR%+IR2. (7

Equation 7 implies that the active portfolio with the highest (squared) information
ratio will also have the highest (squared) Sharpe ratio. (Note that Equation 7 is not
practical for comparisons of investment skill involving negative IR because the sign is
lost in squaring.) As a consequence, according to mean-variance theory, the expected
information ratio is the single best criterion for assessing active performance among
various actively managed funds with the same benchmark (Grinold 1989). For any given
asset class, an investor should choose the manager with the highest expected skill as
measured by the information ratio, because investing with the highest information-ratio
manager will produce the highest Sharpe ratio for the investor’s portfolio.

The preceding discussion on adjusting active risk raises the issue of determining
the optimal amount of active risk, without resorting to utility functions that measure
risk aversion. For unconstrained portfolios, the level of active risk that leads to the
optimal result in Equation 7 is

o(R)) = sr; 0% (8)

where op is the standard deviation of the benchmark return. (Note that the
right-hand side of the equation should be multiplied by the benchmark beta of the
actively managed portfolio if that value is different from 1.) This Sharpe ratio-maximizing
level of active risk or “aggressiveness” comes from the general mean—variance opti-
mality condition that the ratio of expected active return to active return variance of
the managed portfolio be set equal to the ratio of expected benchmark excess return
to benchmark return variance:

7 o3

E(Ry) _ E(Rg—Rp)

For example, if the actively managed portfolio has an information ratio of 0.30 and
active risk of 8.0% and the benchmark portfolio has an expected excess return of
6.4% and total risk of 16.0% resulting in a Sharpe ratio of 0.40, then according to
Equation 8, the optimal amount of aggressiveness in the actively managed portfolio
is (0.30/0.40)16.0% = 12.0%. If the actively managed portfolio is constructed with
this amount of active risk, the Sharpe ratio will be (0.40% + 0.30%)1/2 = 0.50, as shown
in Equation 7. To verify this Sharpe ratio, note that the more aggressively managed
portfolio in this example has an expected active return of (0.30)12.0% = 3.6% over the
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benchmark, or a total expected excess return of 6.4% + 3.6% = 10.0%. By definition,
the total risk of the actively managed portfolio is the sum of the benchmark return
variance and active return variance,

01% = 0,32; +07
At the optimal active risk of 12.0%, the total portfolio risk is (16.02 + 12.02)1/2 = 20.0%,
verifying the maximum possible Sharpe ratio of 10.0/20.0 = 0.50.

The initial actively managed portfolio has active risk of only 8.0%, whereas the
optimal amount required under the assumed information ratio needed to maximize the
Sharpe ratio is 12.0%. The actively managed portfolio would thus need to be managed
more aggressively to increase the active risk while preserving the same information
ratio; alternatively, the investor could short the benchmark and use the proceeds to
increase the amount invested in the actively managed fund. The proportion required
to be invested in the actively managed fund would be 12.0/8.0 = 1.5 times; shorting
the benchmark by 0.5 times would fund the increase.

For readers familiar with risk—return charts in basic portfolio theory, Exhibit 4
will help illustrate these concepts.

Exhibit 4: Portfolio Risk and Return

Forecasted Excess Return (%)

Risk (return volatility, %)

® Assets m Optimal Portflio
A Benchmark Portfolio  «--+-+--- Optimal Sharpe Ratio

Benchmark Sharpe Ratio

Several individual risky assets are plotted in Exhibit 4 in terms of their forecasted
return in excess of the risk-free rate (“excess return”) on the vertical axis and risk
on the horizontal axis. The values for the individual assets are based on subjective
assessments supplied by the investor. The theory described here explains how to opti-
mally employ those expectations assuming they are based on reasonable judgment.
Using the benchmark portfolio weights (not shown), the risks and expected returns
of the individual assets combine into the benchmark portfolio risk and expected
return shown in Exhibit 4. Because the expected returns plotted along the vertical
axis are in excess of the risk-free rate, the slope of a line that emanates from the ori-
gin (zero risk and zero excess return) is the Sharpe ratio of the benchmark portfolio.
Specifically, the Sharpe ratio of the benchmark portfolio (i.e., slope of the dark line)
in Exhibit 4 is the expected excess return of 5.0% divided by return volatility of 10.8%,
or 5.0%/10.8% = 0.46.

Because of diversification, the Sharpe ratio of the benchmark portfolio is higher
than those of most of the individual assets; however, the benchmark portfolio does
not have the highest possible Sharpe ratio of all portfolios that can be constructed
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from these assets. In fact, the optimal portfolio (i.e., mean—variance efficient frontier
portfolio with the highest possible Sharpe ratio) shown in Exhibit 4 has an expected
excess return of 8.7% and return volatility of 14.2%, resulting in a Sharpe ratio of
8.7%/14.2% = 0.61 (i.e., slope of the dotted line). This higher Sharpe ratio could be
retained in the portfolio while adjusting the level of risk through the use of cash or
leverage. For example, the risk of the optimal portfolio could be reduced along the
dotted line to the benchmark portfolio risk of 10.8% with an expected excess return
0f 0.61(10.8%) = 6.6%, compared with the benchmark expected excess return of 5.0%.

Exhibit 5: Portfolio Active Risk and Return

Forecasted Active Return (%)

-6 ! ! ! ! ! !
0 2 4 6 8 10 12 14
Active Risk (%)

® Assets m Optimal Portflio

A Benchmark Portfolio Optimal Information Ratio

Exhibit 5 plots the same individual assets, the benchmark portfolio, and the optimal
portfolio from Exhibit 4 in terms of their expected active return on the vertical axis
and active risk on the horizontal axis. By definition, the benchmark portfolio is plotted
at the origin in Exhibit 5 with zero active return and zero active risk. The individual
assets have both positive and negative expected active returns compared with the
benchmark portfolio return, whereas the optimal portfolio has a positive active return
of 3.8% and active risk of 9.4%. The information ratio of the optimal portfolio is there-
fore 3.8%/9.4% = 0.40, the slope of the dark line in Exhibit 5. The information ratio
of the optimal portfolio is higher than that of any of the individual assets; in fact, it
can be shown to be the square root of the sum of the squared values of the individual
assets’ information ratios, similar to Equation 7, including those assets with negative
information ratios. The asset weights required for the construction of this optimal
portfolio are the subject of the next section, but here we note they might be negative
for negative-IR assets—that is, short sells of individual assets may be required.

Although the information ratio will remain constant at 0.40, various levels of
aggressiveness can be applied to the actively managed portfolio in Exhibit 5 by scal-
ing the optimal active weights or, alternatively, taking a position in the benchmark
portfolio—leading to portfolios that plot along the dark line. But to construct the
optimal actively managed portfolio given the assumed information ratio, the active risk
must be adjusted to a level of (0.40/0.46)10.8% = 9.4% in accordance with Equation 8.
Specifically, this level of aggressiveness is required to construct the optimal portfolio
in Exhibit 4, and according to Equation 7, the Sharpe ratio of this optimal portfolio
is (0.46% + 0.40%)1/2 = 0.61.

109



110

Learning Module 2

© CFA Institute. For candidate use only. Not for distribution.

Analysis of Active Portfolio Management

As we will see later, optimal levels of active risk in equity management practice
are typically lower than those shown in this numerical example because the under-
lying portfolios are constrained to be long only, leading to information ratios that
are substantially lower. As the information ratio gets close to zero, either because of
constraints or because the manager is judged to be less skilled, the optimal amount of
active risk in Equation 8 goes to zero (i.e., the optimal portfolio becomes the passive

benchmark portfolio).

EXAMPLE 3

Expected Value Added Based on the Information Ratio

Suppose that the historical performance of the Fidelity Magellan and Growth
Fund of America mutual funds from Exhibits 2 and 3 are indicative of the future
performance of hypothetical funds, “Fund I” and “Fund II” In addition, suppose
that the historical performance of the S&P 500 benchmark portfolio shown in
Exhibit 1 is indicative of expected returns and risk going forward, as shown in the
following excerpts. We use historical values in this problem for convenience, but
in practice the forecasted, or expected, values for both the benchmark portfolio

and the active funds would be subjectively determined by the investor.

Excerpted from Exhibits 1 and 2 (based on a risk-free rate of 2.3%)

Fidelity Growth Fund
Magellan of America
S&P 500 (Fund 1) (Fund Il)
Average annual return 9.9% 8.5% 11.1%
Return standard dev. 14.4% 16.5% 15.7%
Sharpe ratio 0.53 0.38 0.56
Excerpted from Exhibit 3
Fidelity
Magellan (Fund  Growth Fund of
) America (Fund Il)
Active return -1.4% 1.2%
Active risk 5.1% 6.2%
Information ratio -0.27 0.20
Benchmark S&P 500 S&P 500

1. State which of the two actively managed funds, Fund I or Fund II, would be

better to combine with the passive benchmark portfolio and why.

Solution:

Fund II is better, as measured by the combined Sharpe ratio, because Fund

IT has the higher expected information ratio: 0.20 compared with —0.27 in
Fund L.


Exhibits 2
3
Exhibit 1
Exhibit 3
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2. Calculate the possible improvement over the S&P 500 Sharpe ratio from the
optimal deployment of Fund II, which has an expected information ratio of
0.20.

Solution:

Properly combined with the S&P 500 benchmark portfolio, Fund II has the
potential to increase the expected Sharpe ratio from 0.53 for the passive
benchmark portfolio to an expected Sharpe ratio of (0.53% + 0.202)1/2 = 0.57.

3. Fund I comes with an active (i.e., benchmark relative) risk of 5.1%, but the
investor wants to adjust the active risk to 5.4%. Describe how that ad-
justment would be made. (No calculations are required; give a qualitative
description.)

Solution:

To increase the active risk of Fund I, the investor would need to be more
aggressive in managing the portfolio, take a short (i.e., negative) position in
the benchmark, or, more simply, invest less than he or she otherwise would
have in the benchmark or another actively managed fund.

4. Fund I comes with an active risk of 6.2%. Determine the weight of the
benchmark portfolio required to create a combined portfolio with the high-
est possible expected Sharpe ratio.

Solution:

According to Equation 8, the optimal amount of active risk is
(0.20/0.53)14.4% = 5.4%. A positive position in the benchmark is needed

to adjust the active weight down from 6.2%. Specifically, the benchmark
portfolio weight needed to adjust the active risk in Fund ITis 1 — 5.4%/6.2%
= 13%.

Note that at the 5.4% optimal level of active risk, Fund II has an expected
active return of 0.20(5.4%) = 1.1%, a total expected excess return of 7.6%
+1.1% = 8.7%, and a total risk of (14.4% + 5.42)1/2 = 15.4%. The result is an
expected Sharpe ratio of 8.7/15.4 = 0.57, the same as the value calculated for
Question 2.

In summary, the information ratio is active return over active risk (in contrast to
the excess return-to-risk measure known as the Sharpe ratio). Information ratios help
investors focus on the relative valued added by active management. The information
ratio is unaffected by the aggressiveness of the active weights (i.e., deviations from
benchmark weights) in the managed portfolio because both the active return and the
active risk increase proportionally. The potential improvement in an active portfolio’s
expected Sharpe ratio compared with the benchmark’s Sharpe ratio is a function of
the squared information ratio. Thus, the expected information ratio becomes the
single best criterion for constructing an actively managed portfolio, and the ex post
information ratio is the best criterion for evaluating the past performance of various
actively managed funds.
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ACTIVE SECURITY RETURNS AND THE FUNDAMENTAL
LAW OF ACTIVE MANAGEMENT

] describe and interpret the fundamental law of active portfolio
management, including its component terms—transfer coefficient,
information coefficient, breadth, and active risk (aggressiveness)

] explain how the information ratio may be useful in investment
manager selection and choosing the level of active portfolio risk

The fundamental law is a framework for thinking about the potential value added
through active portfolio management. The framework can be used to size individual
asset active weights, estimate the expected value added of an active management
strategy, or measure the realized value added after the fact; however, the most com-
mon use is the description and evaluation of active management strategies. The law
itself is a mathematical relationship that relates the expected information ratio of an
actively managed portfolio to a few key parameters.

Active Security Returns

On the basis of the prior section, we assume that the investor is concerned about
maximizing the managed portfolio’s active return subject to a limit on active risk (also
called “benchmark tracking risk”). To this end, the investor uses forecasts for each
security of the active return, Ry;, or thus the benchmark relative return,

R, =R;—Rp, €))

for the N individual assets that might be included in the portfolio. Our notation for
the investor’s forecasts of the active security returns is y; (Greek letter mu). The term
y; can be thought of as the security’s expected active return, y; = E(Ry,), referring to
the investor’s subjective expectation, in contrast to an expectation based on a formal
equilibrium model.

Although we focus on the simple definition of active security return in Equation 9,
there are several possible choices depending on the assumed risk model (i.e., statistical
model of returns) and the desired trade-off between a conceptual treatment and more
complex but implementable formulas. For example, Equation 9 can be modified to
define the active security return as the residual return in a single-factor model, R4; =
R; - B,Rp, where P; is the sensitivity of the security return to the benchmark return.
Although this expression may appear to be related to the CAPM, the benchmark
return may or may not be the market return. Moreover, the fundamental law does not
require the empirical validity of the CAPM, the multi-factor APT (arbitrage pricing
theory), or any other equilibrium theory of required returns. The individual security
active return can also be defined as the residual return in a multi-factor model:

K
Ry = R;— z;ﬂj,iRj’
£

with K market-wide factor returns, R/«, and security sensitivities, Bj,i’ to those factors.

Exhibit 6 provides a conceptual diagram in which to think about the various
parameters in the fundamental law of active management. At the three corners of the
triangle are the sets of forecasted active returns, (1, active portfolio weights, Aw;, and
realized active returns, Ry ;. The base of the triangle reflects the realized value added
through active management, defined as the difference between the realized returns on
the actively managed portfolio and the benchmark portfolio. Value added is the sum
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of the products of active weights and active returns for the i = 1 to N securities in the
portfolio, as shown in Equation 3. The value of this sum is ultimately a function of the
correlation coefficient between the active weights, Aw;, and realized active returns, Ry ;.

Exhibit 6: The Correlation Triangle

Forecasted
Active Returns
1y
Portfolio Construction: Signal Quality:
Transfer Coefficient Information Coefficient
. . Realized
Active Weight:
¢ 1vew.e1g s < :> Active Returns
1
Ry;
Value Added

To understand the role of the correlation coefficient, consider the following algebraic expansion of
Equation 3 that uses COV, STD (o), and COR (p) to designate the covariance, standard deviation,
and correlation coefficient functions, respectively:

N
Ry = tzi Aw;Ry;
=p(AwyRy)N
=p(AwyRy)o(dw;) o (Ry) N
The exact equalities in this expansion depend on the fact that the cross-sectional means of active
weights and active returns are zero. Speciﬁcally, the population covariance between two variables, X
and Y, is calculated as COV(X,Y) = NZ X;,-X) (Y;-Y),or 51mply COV(X,Y) = Z ;Y. Similarly,

the population variance for a single varlable is VAR(X) = NZX ? if the mean is zero

In Exhibit 6, the arrows in the legs of the triangle represent the correlation between
the quantities at the corners of the triangle to which the arrows point. While the arrow
at the base of the triangle reflects value added, a better understanding of the sources
and limitations of value added can be obtained by examining the correlations on the
two vertical legs. First, there is little hope of adding value if the investor’s forecasts of
active returns do not correspond at least loosely to the realized active returns. Signal
quality is measured by the correlation between the forecasted active returns, y;, at the
top of the triangle, and the realized active returns, R, , at the right corner, commonly
called the information coefficient (IC). Investors with higher IC, or ability to forecast
returns, will add more value over time but only to the extent that those forecasts are
exploited in the construction of the managed portfolio. The correlation between any
set of active weights—Aw,, in the left corner, and forecasted active returns, y;, at the
top of the triangle—measures the degree to which the investor’s forecasts are trans-
lated into active weights, called the transfer coefficient (TC).

The mathematics of the fundamental law were introduced by Grinold (1989) and
further developed by Clarke, de Silva, and Thorley (2002). The mean—variance-optimal
active security weights for uncorrelated active returns, subject to a limit on active
portfolio risk, are given by
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where 0,4 represents active portfolio risk and o; is the forecasted volatility of the
active return on security i. This formula for active weights makes intuitive sense. The
deviation (positive or negative) from the benchmark weight for security i are higher for
larger values of the forecasted active return, y;, but are reduced by forecasted volatility,
o0;. In addition, the active weights are scaled by the active risk of the portfolio, o4, so
that the desire for more active portfolio risk requires larger individual active weights.

In addition to employing mean—variance optimization, proofs of the fundamental
law generally assume that active return forecasts are scaled prior to optimization using
the Grinold (1994) rule:

where IC is the expected information coefficient and S; represents a set of stan-
dardized forecasts of expected returns across securities, sometimes called “scores.”
Scores with a cross-sectional variance of 1 are used in Equation 10 to ensure that the
scaling process using the multipliers o; (separate values for individual securities) and
IC (one value for all securities) result in expected active returns of the correct mag-
nitude. Specifically, if the assumed IC value is low, then the cross-sectional variation
of the expected active returns in Equation 10 will be low. However, the exact process
for calculating expected active returns may be more involved than the simple rule
indicated in Equation 10 depending on how the investor’s views on individual asset
returns are originally formulated.

Using the Grinold rule shown in Equation 10, the mean—variance optimal active
weights are
Hi 4
a?ICVBR’ oL

Awj =

where IC stands for information coefficient and BR, which has replaced the symbol
N, stands for breadth. We discuss these two key fundamental law parameters next.

As previously stated, IC is the ex ante (i.e., anticipated) cross-sectional correlation
between the N forecasted active returns, p;, and the N realized active returns, R, ;. To
be more accurate, IC is the ex anterisk-weighted correlation

R u
1C ﬂ)(%ﬁ-)

(12)

where p(-) indicates correlation. As a correlation coefficient, IC can take on values
anywhere from -1.00 to +1.00, although small positive values less than 0.20 are often
the norm. The ex ante, or anticipated, IC must be positive or the investor would not
pursue active management but simply invest in the passive benchmark. Later, we will
discuss the realized, or ex post, information coefficient in terms of measuring active
management performance after the fact—where the realized information coefficient
might be either positive or negative, leading to positive or negative value added.

The other important fundamental law parameter in Equation 11 is BR, or breadth,
conceptually equal to the number of independent decisions made per year by the
investor in constructing the portfolio. The simplest case for the calculation of breadth
is a single-factor risk model, where the only source of correlation between the securi-
ties is the common market factor and decisions about the active return for any given
security are independent from one year to the next. In this case, breadth is equal to
the number of securities: Each active return is independent from the other active
return forecasts for that period and independent from the forecast for that security
in subsequent periods.
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However, most risk models will incorporate other factors—for example, economic
sectors or industries. If the risk model includes the assumption that all the securities
within a given industry are positively correlated, then part of the forecast that the
active returns for securities in that industry will be higher or lower is based on just
one perspective the investor has about the industry. In this case, breadth is intuitively
lower than the number of securities. Alternatively, breadth can be higher than the
number of securities if factors in the risk model suggest that their active returns are
negatively correlated. For these more complicated cases, breadth will be a non-integer
number, as noted in Clarke, de Silva, and Thorley (2006).

Similarly, if some aspect of a security is fairly constant over time and the inves-
tor makes decisions about expected active return based on that characteristic, then
breadth over time is lower. Alternatively, if the investor makes quarterly or monthly
forecasts about a security that are truly independent over time, then breadth can be
as high as the number of securities times the number of rebalancing periods per year.

EXAMPLE 4

Scaling Active Return Forecasts and Sizing Active Weights

Consider the simple case of four individual securities whose active returns are
assumed to be uncorrelated with each other and have active return volatilities
of 25.0% and 50.0%. After some analysis, an active investor believes the first two
securities will outperform the other two over the next year and thus assigns
scores of +1 and -1 to the first and second groups, respectively. The scenario is
depicted in the following exhibit:

Security Score Volatility
#1 1.0 25.0%
#2 1.0 50.0%
#3 -1.0 25.0%
#4 -1.0 50.0%

1. Assume that the anticipated accuracy of the investor’s ranking of securities
is measured by an information coefficient of IC = 0.20. What are the fore-
casted active returns for each of the four securities using the scaling rule p;
= ICO'iSi?

Solution:

The forecasted active return to Security #1 is 0.20(25.0%)(1.0) = 5.0%.
Similar calculations for the other three securities are shown in the following

exhibit.
Active Return
Security Score Volatility Expected Active Return
#1 1.0 25.0% 5.0%
#2 1.0 50.0% 10.0%
#3 -1.0 25.0% -5.0%
#4 -1.0 50.0% -10.0%
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2. Given the assumptions that the four securities’ active returns are uncorrelat-
ed with each other and forecasts are independent from year to year, what is
the breadth of the investor’s forecasts?

Solution:

If the active returns are uncorrelated with each other and the forecasts are
independent from year to year, then the investor has made four separate
decisions and breadth is BR = 4, the number of securities.

3. Suppose the investor wants to maximize the expected active return of the
portfolio subject to an active risk constraint of 9.0%. Calculate the active
weights that should be assigned to each of these securities using the formula

Hi %4
AwF = =

i 7 GZICVBR'
Solution:
The size of the active weight for Security #1 is Aw}* = 0.05 _009 _ 7g9
0.252 0.20 V4
Similar calculations for the other four securities are shown in the following
exhibit.
Expected Active Active Return
Security Return Volatility Active Weight
#1 5.0% 25.0% 18.0%
#2 10.0% 50.0% 9.0%
#3 -5.0% 25.0% -18.0%
#4 -10.0% 50.0% -9.0%

The Basic Fundamental Law

On the basis of Equation 3, the anticipated value added for an actively managed
portfolio, or expected active portfolio return, is the sum product of active security
weights and forecasted active security returns:

N,
E(Ry) = l;AWi/li-

Using the optimal active weights in Equation 11 and forecasted active security returns
in Equation 10, the expected active portfolio return is

E(R,)" = ICVBRo,, (13)

where the * indicates that the actively managed portfolio is constructed from optimal
active security weights, A w;". Remember that the algebra for this result assumes that
breadth is the number of securities: BR = N. A more general proof where breadth is
different from the number of securities is provided in Clarke, de Silva, and Thorley
(2006).

The basic fundamental law of active management in Equation 13 states that the
optimal expected active return, E(R4)* is the product of three key parameters: the
assumed information coefficient, IC, the square root of breadth, BR, and portfolio active
risk, 0 4. Using Equation 13, we can also express the information ratio of the uncon-
strained optimal portfolio, E(R 4)*/c 4, as the product of just two terms: IR* = ICVBR.
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EXAMPLE 5

The Basic Fundamental Law

Consider the simple case of four individual securities whose active returns are
uncorrelated with each other and forecasts are independent from year to year.
The active return forecasts, active risks, and the active weights for each security
are shown in the following exhibit.

Expected Active Active Return
Security Return Volatility Active Weight
#1 5.0% 25.0% 18%
#2 10.0% 50.0% 9%
#3 -5.0% 25.0% -18%
#4 -10.0% 50.0% -9%

1. Suppose that the benchmark portfolio for these four securities is equally
weighted (i.e., wp ; = 25% for each security) and that the forecasted return
on the benchmark portfolio is 10.0%. What are the portfolio weights and the
total expected returns for each of the four securities?

Solution:

The portfolio weight for Security #1 is the benchmark weight plus the active
weight, 25% + 18% = 43%. The total expected return for Security #1 is the
expected benchmark return plus the expected active return, 10.0% + 5.0%

= 15.0%. Similar calculations for the other three securities are shown in the

following exhibit.
Security Total Weight Total Return Forecast
#1 43% 15.0%
#2 34% 20.0%
#3 7% 5.0%
#4 16% 0.0%

100%

2. Calculate the forecasted total return and active return of the managed port-
folio.

Solution:

The forecasted total return of the portfolio is the sum of portfolio weights
times total returns for each security: 0.43(15.0) + 0.34(20.0) + 0.07(5.0) +
0.16(0.0) = 13.6%. The expected active return of the portfolio is the managed
portfolio return minus the benchmark return: 13.6 — 10.0 = 3.6%. Alterna-
tively, the calculation is the sum of active weights times active returns for
each security: 0.18(5.0%) + 0.09(10.0%) — 0.18(~5.0%) — 0.09(~10.0%) = 3.6%.
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3. Calculate the active risk of the managed portfolio.

Solution:

The active risk of the managed portfolio is the square root of the sum of
active weights squared times the active volatility squared for each security,
which gives [0.182 x 25.0% + 0.092 x 50.0% + (-0.18)2 x 25.0% + (-0.09)% x
50.0%11/2 = 9.0%.

4. Verify the basic fundamental law of active management using the expected
active return and active risk of the managed portfolio. The individual securi-
ty active return forecasts and active weights were sized using an information
coefficient of IC = 0.20, breadth of BR = 4, and active risk of 6, = 9.0%.

Solution:

The basic fundamental law states that the expected active portfolio return is
ICVBR g4 = 0.20 x 412 x 9.0 = 3.6%, which is consistent with the calculation
in the Solution to 2. Alternatively, the information ratio of 3.6/9.0 = 0.40
confirms the basic fundamental law that IR* = ICVBR = 0.20 x 41/2 = 0.40.

THE FULL FUNDAMENTAL LAW

] describe and interpret the fundamental law of active portfolio
management, including its component terms—transfer coefficient,
information coefficient, breadth, and active risk (aggressiveness)

] explain how the information ratio may be useful in investment
manager selection and choosing the level of active portfolio risk

Although we were able to derive an analytic (i.e., formula-based) solution for the set
of unconstrained optimal active weights in Equation 11, a number of practical or
strategic constraints are often imposed in practice. For example, if the unconstrained
active weight of a particular security is negative and large, that might lead to a neg-
ative absolute weight or short sell of the security. Many investors are constrained to
be long only, either by regulation or by preference because of the extra complexity
and costs of short selling. For quantitatively oriented investors, optimal solutions
for active weights under long-only constraints, limits on turnover, ESG screens, or
other constraints generally require the use of a numerical optimizer. Alternatively,
one can use the fundamental law framework to better analyze the active weights that
are subjectively determined by less quantitative techniques.

Let Aw; (without an *) represent the actual active security weights for a constrained
portfolio—in contrast to the optimal active weights, Aw;*, specified in Equation 11.
As explained previously, the transfer coefficient, TC, is essentially the cross-sectional
correlation between the forecasted active security returns and actual active weights.
To be more precise, for a single-factor risk model, TC is the following risk-weighted
correlation:
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The Full Fundamental Law

Based on the correspondence between optimal active weights and forecasted active
returns in Equation 11, the transfer coefficient can also be expressed as the risk-weighted
correlation between the optimal active weights and the actual active weights, TC =
p (A wl o, Aw; ai) .

As a correlation coefficient, TC can take on values anywhere from —-1.00 to +1.00,
although TC values are typically positive and range from about 0.20 to 0.90. A low
TC results from the formal or informal constraints imposed on the structure of the
portfolio. In fact, at TC = 0.00, there would be no correspondence between the active
return forecasts and active weights taken and thus no expectation of value added
from active management. In contrast, TC = 1.00 (no binding constraints) represents
a perfect correspondence between active weights taken and forecasted active returns,
allowing the full expected value added to be reflected in the portfolio structure. The
portfolio TC could even conceivably be negative if relative weights are negatively
correlated with current expected returns because the portfolio needs rebalancing.

Including the impact of the transfer coefficient, the expanded fundamental law is
expressed in the following equation:

E(R,) = (TO) AO)VBRay, (14)

where an * is not used because the managed portfolio is constructed from con-
strained active security weights, Aw;. The expanded fundamental law of active man-
agement shown in Equation 14, which we will refer to simply as the fundamental law
henceforward, states that the expected active return, E(R ), is the product of four key
parameters: the transfer coefficient, TC, the assumed information coefficient, IC, the
square root of breadth, BR, and portfolio active risk, o4. Using Equation 14, we can
also express the portfolio’s information ratio, E(R4)/04, as the product of just three
terms: IR = (TC) (IC)VBR.

The fundamental law as stated in Equation 14, although more practical than
Equation 13, is still based on a simple risk model for the individual securities.
Specifically, the equations in this section are based on the simplifying assumption
of a single-index model; so, the active security returns are residual returns and are
uncorrelated with each other. If we go even further in terms of simplicity and assume
that the individual securities all have the same residual volatility, then the correlation
formulas for IC and TC do not need to be risk weighted. Alternatively, we could move
in the direction of more complexity by using the single-factor risk model with factor
sensitivity: R4; = R; — B;Rp. In quantitative portfolio management practice, even more
sophisticated multi-factor risk models are used with correspondingly more complex
fundamental law parameter values, although the basic form of Equation 14 is preserved.

EXAMPLE 6

The Expanded Fundamental Law

Consider the simple case of four individual securities whose active returns are
uncorrelated with each other and forecasts are independent from year to year. The
securities have a range of active return forecasts, risks, optimal active weights,
and actual active weights as given in the following exhibit. The optimal active
weights are based on a formula for maximizing the active return of a managed
portfolio for a given level of active risk. The actual active weights are the result
of a numerical optimizer with a number of constraints, in addition to the active
risk constraint of 9.0%.

Expected Active Return Optimal Actual Active
Security Active Return Volatility Active Weight Weight

#1 5.0% 25.0% 18% 6%
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Expected Active Return Optimal Actual Active
Security Active Return Volatility Active Weight Weight
#2 10.0% 50.0% 9% 4%
#3 -5.0% 25.0% -18% 7%
#4 -10.0% 50.0% -9% -17%

1. Calculate the transfer coefficient (TC) as the risk-weighted correlation co-
efficient between the four active return forecasts and the four actual active
weights. Compare this number with the transfer coefficient for the optimal
active weights.

Solution:

The transfer coefficient is the correlation between the risk-weighted ex-
pected active returns and actual active weights: TC = p(Aw,0;,11;/0;), where

p denotes correlation (you can use the Microsoft Excel function CORREL)
with four pairs of numbers. The risk-weighted values for Security #1 are
Aw;o; = 0.06(25.0) = 1.5% and p/07 = 5.0/25.0 = 20.0%. The correlation
coefficient across all four securities (calculated in Excel) is TC = 0.58. The
transfer coefficient for the optimal active weights is by definition 1.0 but can
be verified by the calculated correlation coefficient. The risk-weighted values
for Security #1 are then Aw;0; = 0.18(25.0) = 4.5% and y;/0; = 5.0/25.0 =
20.0%.

2. The forecasted active return of the optimal portfolio is the sum of the
active weights times active returns for each security: 0.18(5.0) + 0.09(10.0)
+ (-0.18)(-5.0) + (-0.09)(-10.0) = 3.6%. The active risk of the optimal
portfolio is the square root of the sum of active weights squared times the
active volatility squared for each security: [(0.18)%(25.0)2 + (0.09)? (50.0)? +
(-0.18)% (25.0)2 + (~0.09)2 (50.0)2]1/2 = 9.0%. Calculate the forecasted active
return and active risk of the managed portfolio using the actual rather than
unconstrained optimal active weights.

Solution:

The forecasted active return of the managed portfolio is 0.06(5.0) +
0.04(10.0) + 0.07(-5.0) + (-0.17)(-10.0) = 2.1%. The active risk of the man-
aged portfolio is the square root of the sum of actual active weights squared
times the active volatility squared for each security, [(0.06)%(25.0)% + (0.04)>
(50.0)2 + (0.07)2 (25.0)2 + (=0.17)2 (50.0)2]1/2 = 9.0%, as specified by the
active risk constraint.

3. Verify the expanded fundamental law of active management using the active
portfolio return, active portfolio risk, and transfer coefficient calculations
in Parts 1 and 2. The individual active return forecasts and optimal active
weights were sized using an information coefficient of IC = 0.20 and breadth
of BR = 4.

Solution:

The expanded fundamental law states that the expected portfolio active re-
turn willbe E(R,) = (TC) (IC)VBR oy, = 0.58 x 0.20 x (4)1/2 x 9.0 = 2.1%,
consistent with the direct calculation in the Solution to 2.
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The Full Fundamental Law

We close this sub-section by noting that the transfer coefficient, TC, also comes
into play when calculating the optimal amount of active risk for an actively managed
portfolio with constraints. Specifically, with constraints and using notation consistent
with expressions in the fundamental law, Equation 8 becomes

IR*
o, = TCq—o0p,
A SR, 7B

where IR* is the information ratio of an otherwise unconstrained portfolio.
Employing this optimal level of aggressiveness leads to a maximum possible value of
the constrained portfolio’s squared Sharpe ratio:

SR% = SR%+ (TC)Z(IR*)2.

As noted previously, the active risk of an actively managed fund can be adjusted to its
optimal level while preserving the information ratio by adding long or short positions
in the benchmark portfolio. For further insight, note that with a transfer coefficient of
0.00, the optimal amount of active risk calculated is zero. In other words, the investor
should just invest in the benchmark portfolio.

We now illustrate the impact of the transfer coefficient with the following exam-
ple. If the actively managed portfolio has a transfer coefficient of 0.50 and an uncon-
strained information ratio of 0.30 and the benchmark portfolio has a Sharpe ratio
of 0.40 and risk of 16.0%, then the optimal amount of aggressiveness in the actively
managed portfolio is 0.50(0.30/0.40)16.0 = 6.0%. If the actively managed portfolio is
constructed with this amount of active risk, the Sharpe ratio will be (0.40% + 0.502
x 0.302)1/2 = 0.43. If the constrained portfolio has an active risk of 8.0%, the active
risk can be lowered to the optimal level of 6.0% by mixing 1 — 6.0/8.0 = 25% in the
benchmark and 75.0% in the actively managed fund.

Ex Post Performance Measurement

Most of the fundamental law perspectives discussed up to this point relate to the
expected value added through active portfolio management. Actual performance
in any given period will vary from its expected value in a range determined by the
benchmark tracking risk. We now turn our attention to examining actual performance,
the ex post analysis of the realized value added.

The key determinant of the sign and magnitude of the realized value added in
Equation 3 is the degree to which the portfolio has positive active weights on securi-
ties that realize positive relative returns and negative active weights on securities that
realize negative relative returns. In other words, actual performance is measured by
the relationship between relative weights and realized relative returns. Knowing how
actual returns match up with realized returns (the realized information coefficient,
ICp) allows the investor to examine what realized return to expect given the transfer
coefficient. Specifically, expected value added conditional on the realized information
coefficient, ICp, is

E(R,/ICz) = (TO) (IC;) VBR g, (15)

Equation 15 is similar to the fundamental law, shown in Equation 14, but in
Equation 15 the realized information coefficient, ICp, replaces the expected informa-
tion coefficient, IC.

We can represent any difference between the actual active return of the portfolio
and the conditional expected active return with a noise term:
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Equation 16 states that the realized value added of an actively managed portfolio can
be divided into two parts. The first part comes from the expected value added given
the realized skill of the investor that period. The second part represents any noise that
results from constraints that impinge on the optimal portfolio structure.

Equation 15 also leads to an ex post (i.e., realized) decomposition of the portfo-
lio’s active return variance into two parts: variation due to the realized information
coefficient and variation due to constraint-induced noise. Clarke, de Silva, and
Thorley (2005) showed that the two parts of the realized variance are proportional
to TC2 and 1 - TC2. For example, with a TC value of, say, 0.60, only TC? = 36% of the
realized variation in performance is attributed to variation in the realized informa-
tion coefficient, and 1 - TC? = 64% comes from constraint-induced noise. Low-TC
investors will frequently experience periods when the forecasting process succeeds
but actual performance is poor or when actual performance is good even though the
return-forecasting process fails.

EXAMPLE 7

Ex Post Performance

Consider an active management strategy that includes BR = 100 investment
decisions (e.g., 100 individual stocks, whose active returns are uncorrelated,
and annual rebalancing), an expected information coefficient of IC = 0.05, a
transfer coefficient of TC = 0.80, and annualized active risk of o, = 4.0%. Thus,
the expected value added according to the fundamental law is

E(R;) = (TO) ACO)VBRo, = 0.80 x 0.05 x V100 x 4.0% = 1.6%.

1. Suppose that the realized information coefficient in a given period
is —0.10, instead of the expected value of IC = 0.05. In the absence of
constraint-induced noise, what would be the value added that period?
Solution:
The value added, without including constraint-induced noise (which has an
expected value of zero) is
E(R,/ICz) = (TO) (ICg) VBRa, = 0.80 x (=0.10) x NT00 x 4.0%
= —3.2%.
In other words, conditional on the actual information coefficient, the inves-

tor should expect an active return that is negative because the realized infor-
mation coefficient is negative.

2. Suppose that the actual return on the active portfolio was —2.6%. Given the
—0.10 realized information coefficient, how much of the forecasted active
return was offset by the noise component?

Solution:

The noise portion of the active return is the difference between the actual
active return and the forecasted active return: -2.6 — (-3.2) = 0.6%. In other
words, the noise component helped offset the negative value added from
poor return forecasting. Of course, the constraint-induced noise component
could just as easily have gone the other way, exacerbating the negative value
added. Note that the negative realized active return of —2.6% is well within
the range associated with the tracking error (active risk) of 4.0% per period.
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3. What percentage of the performance variance (i.e., tracking risk squared) in
this strategy over time is attributed to variation in the realized information
coefficient (i.e., forecasting success), and what percentage of performance
variance is attributed to constraint-induced noise?

Solution:

Given the transfer coefficient of TC = 0.80, TC? = 64% of the variation in
performance over time is attributed to the success of the forecasting pro-
cess, leaving 36% due to constraint-induced noise.

APPLICATIONS OF THE FUNDAMENTAL LAW AND
GLOBAL EQUITY STRATEGY

] explain how the information ratio may be useful in investment
manager selection and choosing the level of active portfolio risk
] compare active management strategies, including market timing

and security selection, and evaluate strategy changes in terms of the
fundamental law of active management

In this section, we discuss three specific applications of active portfolio management:
one application to a global equity strategy with different sets of active return forecasts
and constraints and two applications to US fixed income. These applications will fur-
ther illustrate how the fundamental law is used to evaluate active portfolio strategies,
including security selection and market timing.

Global Equity Strategy

In our first example, we show how the fundamental law can be used to calculate
the expected active return for an actively managed portfolio benchmarked to the
MSCI All Country World Index (ACWI). This global equity example focuses on the
cross-sectional characteristics of the fundamental law, whereas the US fixed-income
examples that follow also include time-series implications of the law. The investable
assets in this example are the individual MSCI market indexes—including the 21
EAFE (Europe, Australasia, and Far East) markets, the United States, Canada, and
the Emerging Markets Index—for a total of 24 assets. “Now” is the beginning of the
calendar year 2019. For purposes of illustration, we will assume that the future will
be like the past in terms of active risk, and thus we will base our estimates on the US
dollar return to the MSCI market indexes from 2009 to 2018. In practice, managerial
judgment or a commercial model would be used to forecast risk. The various rankings
of the markets’ forecasted active returns for the calendar year 2019 are hypothetical.

The ex ante expected active risk of each asset is equal to the annualized historical
standard deviation of beta-adjusted differences between the individual market return
and the ACWI return, as shown in the third column of Exhibit 7. For example, the
active risk of the United Kingdom is 6.4% and the active risk of Japan is 9.1%. Note
that the risk estimates are for active returns (i.e., the difference between the individual
asset and benchmark returns). The total risk of each market would be higher based
on the estimated risk of the benchmark and the benchmark beta.
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Exhibit 7: Long-Short Global Equity Fund for 2019 (risk statistics based on MSCI returns from 2009 to

2018)

ACWI
Active Return Expected Benchmark Portfolio
Market Score Volatility Active Return  Active Weight Weight Weight
United Kingdom 2.0 6.4% 1.3% 15.7% 5.2% 20.9%
Japan 0.0 9.1% 0.0% -2.0% 7.6% 5.7%
France -2.0 8.5% -1.7% -12.0% 3.4% -8.5%
Germany 0.0 8.4% 0.0% 2.8% 2.7% 5.6%
Switzerland 2.0 7.8% 1.6% 9.7% 2.7% 12.3%
Australia 0.0 11.1% 0.0% -1.0% 2.1% 1.1%
Spain -2.0 16.0% -3.2% -5.3% 1.0% -4.3%
Sweden 0.0 10.1% 0.0% -1.2% 0.8% -0.4%
Hong Kong SAR 1.0 12.0% 1.2% 2.3% 1.2% 3.5%
Netherlands 0.0 7.9% 0.0% 1.8% 1.1% 2.9%
Italy -1.0 15.1% -1.5% -0.8% 0.7% -0.1%
Singapore 0.0 11.8% 0.0% -1.8% 0.4% -1.3%
Belgium 1.0 10.2% 1.0% 4.4% 0.3% 4.7%
Denmark 0.0 12.3% 0.0% -1.2% 0.5% -0.7%
Finland -1.0 13.7% -1.4% -2.5% 0.3% -2.2%
Norway 0.0 13.7% 0.0% 0.1% 0.2% 0.3%
Israel 1.0 15.3% 1.5% 1.4% 0.2% 1.6%
Ireland 0.0 14.9% 0.0% 0.3% 0.2% 0.5%
Austria -1.0 14.6% -1.5% -1.6% 0.1% -1.6%
Portugal 0.0 15.2% 0.0% 0.9% 0.0% 0.9%
New Zealand 1.0 14.2% 1.4% 1.8% 0.1% 1.8%
United States 0.0 3.8% 0.0% -5.3% 54.3% 48.9%
Canada -1.0 9.2% -0.9% -6.7% 3.0% -3.7%
Emerging 0.0 9.0% 0.0% 0.1% 11.9% 12.0%
Total 0.0 0.0% 100.0% 100.0%
Transfer Coefficient Information Coefficient Breadth
0.995 0.099 24.5
Active Return Active Risk Information Ratio
0.98% 2.00% 0.49

The 24 individual assets in Exhibit 7 are listed approximately by size in the EAFE
benchmark, followed by the United States, Canada, and the emerging markets. For
example, the United Kingdom has a benchmark weight of 5.2% and Canada has a
benchmark weight of 3.0%. Scores representing an active investor’s forecasts of the
relative performance of each asset during 2019 are assigned to each market. The
scores are one of five numerical values that represent a managerial forecast of strong
outperformance (2.0), weak outperformance (1.0), neutral performance (0.0), weak
underperformance (-1.0), and strong underperformance (-2.0). The number of scores
in each of these five categories is based on the requirement that the scores sum to
zero and have a cross-sectional standard deviation of 1.
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The active return forecasts in the fourth column of Exhibit 7 are based on the
Grinold rule in Equation 10 of “IC times volatility times score,” where IC is the ex
ante information coefficient that measures the assumed accuracy of the investor’s
relative rankings, as illustrated by the right leg of the correlation triangle in Exhibit 6.
In this example, we use an assumed information coefficient of 0.10; thus, forecasted
and realized active security returns are expected to have a cross-sectional correlation
coefficient of 0.10. For example, the active return forecast for the United Kingdom,
which has a score of 2.0, is 0.10(6.4)(2.0) = 1.3%. Alternatively, the active return forecast
for Japan is 0.0% because the score is 0. As explained later, the information coefficient
used in fundamental law accounting will be adjusted down to 0.095, as shown at the
bottom of Exhibit 7, to account for the assignment of scores in this particular example.

The active weights for each market are based on the active return forecast and a
numerical optimizer (i.e., Excel Solver) with the objective to maximize the expected
active return of the portfolio, subject to a 2.00% constraint on active risk. Note that
while the active weights for each market are generally correlated with the forecasted
active returns in Exhibit 7, they are not perfectly proportional for two reasons.
First, the optimizer also takes into account the estimated correlations between each
market’s active return, based on the MSCI monthly return data from 2009 to 2018.
Exhibit 8 reports the estimated active return correlations for the eight largest EAFE
countries; the full correlation matrix is not reported to conserve space. For example,
the correlation coefficient between the United Kingdom (GB) and Japan (JP) is fairly
low at -0.02, while the correlation coefficient between France (FR) and Germany
(DE) is higher at 0.30. Note that these correlation coefficients are for active returns
(i.e., the differences between the individual market and ACWI benchmark returns).
The correlations for total market returns would all be positive and much higher—for
example, values that range from 0.4 to 0.9.

Exhibit 8: Active Return Correlation Coefficients for Eight Countries (based on MSCI returns from 2009 to

2018)

Country GB JP FR DE CH AU ES SE
GB 1.000 -0.02 0.21 0.08 0.13 0.00 0.18 0.14
P -0.02 1.000 -0.08 -0.03 0.04 -0.08 0.01 -0.07
FR 0.21 -0.08 1.000 0.30 0.16 -0.03 0.34 0.15
DE 0.08 -0.03 0.30 1.000 0.10 -0.07 0.19 0.15
CH 0.13 0.04 0.16 0.10 1.000 0.06 0.11 0.10
AU 0.00 -0.08 -0.03 -0.07 0.06 1.000 0.01 0.06
ES 0.18 0.01 0.34 0.19 0.11 0.01 1.000 0.11
SE 0.14 -0.07 0.15 0.15 0.10 0.06 0.11 1.000

The second reason that the active weights in Exhibit 7 are not perfectly proportional
to the forecasted active returns is that the active weights are constrained by the
optimizer to sum to zero. For example, the highest active weight in Exhibit 7 is for
the United Kingdom, at 15.7%, and the lowest active weight is for France, at -12.0%.
These active weights are added to the benchmark weights to give the total portfolio
weights in the last column of Exhibit 7. For example, the total weight for the United
States is 48.9%, even though the active weight is —5.3%, because the US benchmark
weight in the ACWTI is 54.3%. In fact, the optimization in Exhibit 7 is for a relatively
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unconstrained long—short portfolio where the sum of the positive total weights is
about 120% and the sum of the negative total weights is about —20%, what might be
called a “120/20 long—short” strategy in practice.

Because the optimization is basically unconstrained, the transfer coefficient or
risk-weighted correlation between active return forecasts and active weights shown
at the bottom of Exhibit 7 is 0.995, almost perfect. The transfer coefficient in this
example takes into account all the risk statistics (i.e., forecasted active volatilities and
forecasted correlations), but it is not exactly 1.0 because of the budget constraint that
the active weights sum to zero. Alternatively, if the sum of active weights were allowed
to be non-zero, effectively allowing for risk-free cash or leverage in the equity port-
folio to meet the budget constraint, the transfer coefficient would be exactly 1.0. The
breadth of the strategy shown at the bottom of Exhibit 7 is 24.5, slightly higher than
the number of individual assets, 24.0, because the risk model includes active return
correlation coefficients that are different from zero. If all the oft-diagonal correlations
in the extended table in Exhibit 8 were exactly zero, then breadth would be exactly
24.0, instead of 24.5.

The fundamental law in Equation 14 states that the expected active return on the
portfolio is E(R4) = (TC) (IC)VBRa, = 0.995 x 0.099 x (24.5)1/2 x 2.00 = 0.98%.
Alternatively, the expected active return of 0.98%, shown at the bottom of Exhibit 7,
is calculated as the sum of the active weights times active returns. Thus, the accu-
racy of the fundamental law is quite high. The fundamental law is often expressed in
terms of the information ratio, or forecasted active return over active risk. Using this
framework, the validation of the fundamental law is IR = (TC) (IC) VBR = 0.995 x
0.099 x (24.5)1/2 = 0.49, equal to actual forecasted active return divided by active
risk, 0.98/2.00 = 0.490. Because the information ratio in this relatively unconstrained
portfolio is unaffected by the aggressiveness of the strategy, we would get the same
IR value if the active risk were allowed to be higher. For example, if the active risk
specified to the optimizer were increased to 3.00%, the forecasted active return would
increase to 1.47%, an information ratio of, again, 1.47/3.00 = 0.49.

Exhibit 9 continues examining the global equity strategy but uses a slightly dif-
ferent assignment of scores than Exhibit 7 to illustrate how this change affects the
values in the fundamental law. Specifically, the scores for Germany (DE) and the
United Kingdom (UK) have been switched as well as the scores for Switzerland (CH)
and Australia (AU). While the breadth in Exhibit 9 is unchanged at 24.5, the infor-
mation coefficient has increased slightly to 0.105, compared with 0.099 in Exhibit 7.
Even though the assumed IC used to create the expected active returns in Exhibit
9 is still 0.10, the IC used in fundamental law accounting has increased because the
new assignment of scores represents a slightly more ambitious forecast. For example,
the active (i.e., benchmark relative) returns for France and Germany in Exhibit 9 are
now forecasted to go strongly in opposite directions, even though they are positively
correlated according to the risk model in Exhibit 8. Given the increase in IC and slight
change in TC, the fundamental law calculation for Exhibit 9 is now IR = (TC) (IC)
VBR = 0.997 x 0.105 x (24.5)1/2 = 0.532, equal to the actual value of 0.52.

Exhibit 9: Long-Short Global Equity Fund with Different Scores for 2019 (risk statistics based on MSCI

returns from 2009 to 2018)

ACWI
Active Return Expected Active Benchmark Portfolio
Market Score Volatility Active Return Weight Weight Weight
United Kingdom 0.0 6.4% 0.0% 1.7% 5.2% 6.9%
Japan 0.0 9.1% 0.0% -0.3% 7.6% 7.3%
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ACWI
Active Return Expected Active Benchmark Portfolio
Market Score Volatility Active Return Weight Weight Weight
France -2.0 8.5% -1.7% -11.4% 3.4% -8.0%
Germany 2.0 8.4% 1.7% 14.5% 2.7% 17.2%
Switzerland 0.0 7.8% 0.0% -2.0% 2.7% 0.6%
Australia 2.0 11.1% 2.2% 7.7% 2.1% 9.9%
Spain -2.0 16.0% -3.2% -4.9% 1.0% -4.0%
Sweden 0.0 10.1% 0.0% -1.2% 0.8% -0.4%
Hong Kong SAR 1.0 12.0% 1.2% 2.8% 1.2% 4.0%
Netherlands 0.0 7.9% 0.0% 3.0% 1.1% 4.1%
Italy -1.0 15.1% -1.5% -0.9% 0.7% -0.2%
Singapore 0.0 11.8% 0.0% -1.4% 0.4% -1.0%
Belgium 1.0 10.2% 1.0% 5.8% 0.3% 6.1%
Denmark 0.0 12.3% 0.0% -0.7% 0.5% -0.1%
Finland -1.0 13.7% -1.4% -3.2% 0.3% -2.9%
Norway 0.0 13.7% 0.0% 1.3% 0.2% 1.5%
Israel 1.0 15.3% 1.5% 1.5% 0.2% 1.7%
Ireland 0.0 14.9% 0.0% 0.2% 0.2% 0.4%
Austria -1.0 14.6% -1.5% -1.8% 0.1% -1.7%
Portugal 0.0 15.2% 0.0% 1.4% 0.0% 1.4%
New Zealand 1.0 14.2% 1.4% 1.4% 0.1% 1.4%
United States 0.0 3.8% 0.0% -5.0% 54.3% 49.2%
Canada -1.0 9.2% -0.9% -5.3% 3.0% -2.3%
Emerging 0.0 9.0% 0.0% -2.9% 11.9% 9.0%
Total 0.0 0.0% 100.0% 100.0%
Transfer Coefficient Information Coefficient Breadth
0.997 0.105 24.5
Active Return Active Risk Information Ratio
1.04% 2.00% 0.52

We now apply constraints to the global equity strategy to focus on the transfer coef-
ficient. Specifically, Exhibit 10 shows two constrained portfolio optimizations using
the same score assignments and thus active return forecasts as in Exhibit 7. The first
optimization, shown on the left-hand side of Exhibit 10, has two constraints. First,
the portfolio is constrained to be long only (i.e., a negative active weight for any given
market cannot be bigger than the benchmark weight). For example, France has an
active weight of —3.4%, bounded by the benchmark weight of 3.4%, so that the total
weight for France in the managed portfolio is zero. Second, the portfolio weights are
constrained to not be more than 10.0% over or under the benchmark weight (i.e., the
absolute value of any given market active weight cannot be greater than 10.0%). For
example, the active weights for the United Kingdom and Switzerland are limited to
10.0% and the active weight for the United States is limited to —10.0%.



© CFA Institute. For candidate use only. Not for distribution.
128 Learning Module 2 Analysis of Active Portfolio Management

Exhibit 10: Constrained Global Equity Funds for 2019 (risk statistics based on MSCI returns from 2009 to

2018)

ACWI ACWI
Benchmark Portfolio Benchmark
Market Active Weight Weight Weight Active Weight Weight Portfolio Weight
United Kingdom 10.0% 5.2% 15.2% 8.6% 5.2% 15.2%
Japan -6.6% 7.6% 1.0% -7.8% 7.76% 0.0%
France -3.4% 3.4% 0.0% -3.7% 3.4% 0.0%
Germany -2.7% 2.7% 0.0% -3.5% 2.7% 0.0%
Switzerland 10.0% 2.7% 12.7% 10.0% 2.7% 12.7%
Australia -2.1% 2.1% 0.0% -2.8% 2.1% 0.0%
Spain -1.0% 1.0% 0.0% -1.2% 1.0% 0.0%
Sweden -0.8% 0.8% 0.0% -1.2% 0.8% 0.0%
Hong Kong SAR 5.9% 1.2% 7.1% 9.5% 1.2% 5.7%
Netherlands -1.1% 1.1% 0.0% -1.0% 1.1% 0.0%
Italy -0.7% 0.7% 0.0% -0.8% 0.7% 0.0%
Singapore -0.4% 0.4% 0.0% -0.5% 0.4% 0.0%
Belgium 6.1% 0.3% 6.4% -0.4% 0.3% 0.0%
Denmark -0.5% 0.5% 0.0% -0.4% 0.5% 0.0%
Finland -0.3% 0.3% 0.0% -0.3% 0.3% 0.0%
Norway -0.2% 0.2% 0.0% -0.3% 0.2% 0.0%
Israel 4.2% 0.2% 4.4% 10.0% 0.2% 10.2%
Ireland -0.2% 0.2% 0.0% -0.1% 0.2% 0.0%
Austria -0.1% 0.1% 0.0% -0.1% 0.1% 0.0%
Portugal 0.0% 0.0% 0.0% -0.1% 0.0% 0.0%
New Zealand 4.7% 0.1% 4.8% 10.0% 0.1% 10.1%
United States -10.0% 54.3% 44.3% -10.0% 54.3% 44.3%
Canada -3.0% 3.0% 0.0% -3.7% 3.0% 0.0%
Emerging -7.7% 11.9% 4.2% -10.0% 11.9% 1.9%
Total 0.0% 100.0% 100.0% 0.0% 100.0% 100.0%
Transfer Information Transfer Information
Coefficient Coefficient Breadth Coefficient Coefficient Breadth
0.694 0.099 24.5 0.567 0.099 24.5
Information Information
Active Return Active Risk Ratio Active Return Active Risk Ratio
0.68% 2.00% 0.34 0.76% 2.74% 0.28

The long-only and maximum over- or underweight constraints substantially reduce
the transfer of active return forecasts into active weights, as shown by the transfer
coefficient of 0.694 at the bottom of the left side of Exhibit 10, compared with 0.995
for the same scores and active return forecasts in Exhibit 7. The impact of this transfer
coefficient on expected active return according to the fundamental law is E(R4) = (
TC) (IC) VBR 04 = 0.694 x 0.099 x (24.5)1/2 x 2.00 = 0.68%, compared with 0.98% for
the unconstrained portfolio in Exhibit 7. Similarly, the impact of this transfer coef-
ficient measured by the information ratio is IR = (TC) (IC) VBR = 0.694 x 0.099 x
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(24.5)1/2 = 0.34, compared with 0.49 for the unconstrained portfolio. In other words,
the expected active return and information ratio are reduced by almost a third because
of the constraints imposed in portfolio construction.

As previously mentioned, an increase in the allowed active risk from 2.00% to 3.00%
in the unconstrained portfolio in Exhibit 7 proportionally increases the active return,
leaving the information ratio at about 0.49. However, an increase in allowed active
risk to 3.00% does not preserve the information ratio of the constrained portfolio,
as shown by the optimization on the right-hand side of Exhibit 10. Specifically, the
higher active risk leads to more variation in unconstrained active weights, as shown
in Equation 11; thus, the constraints become more binding. For example, the active
weight for New Zealand, which is 4.7% on the left-hand side of Exhibit 10, is capped
at the maximum possible value of 10.0% on the right-hand side of Exhibit 10. The
result is a further reduction in the transfer coefficient from 0.694 to 0.567, leading to a
reduction in the information ratio to IR = (TC) (IC) VBR = 0.567 x 0.099 x (24.5)1/2
= 0.28, compared with 0.34 at the lower active portfolio risk of 2.0%.

The key concept is that although an unconstrained IR is invariant to the level of
active risk, as shown by the dark line in Exhibit 5, the IR for a constrained portfolio
generally decreases with the aggressiveness of the strategy. Specifically, the dark line
in Exhibit 5 for a constrained portfolio would curve downward from left to right in
accordance with an increasingly lower transfer coefficient. Thus, the constraints that
are imposed on the portfolio should inform the decision of how aggressively to apply
an active management strategy.

EXAMPLE 8

Compare and Contrast Active Management Strategies

Consider two active management strategies: individual stock selection, with a
benchmark composed of 100 securities, and industrial sector selection, with a
benchmark of nine sectors. The active security returns are defined as residuals in
a risk model and thus are essentially uncorrelated, and forecasts are independent
from year to year. Suppose the individual stock investor is expected to exhibit
skill as measured by an information coefficient of 0.05, while the industrial sector
investor has a higher information coefficient of 0.15.

1. Conceptually, what is the breadth (i.e., number of independent decisions per
year) of each active management strategy?

Solution:

Given that the active asset returns in each strategy are uncorrelated and
forecasts are independent from year to year, the breadth of the security
selection strategy is BR = 100 and of the sector selection strategy is BR = 9.

2. Calculate the expected information ratio for each strategy under the
assumption that each investor’s forecasts can be implemented without con-
straints, such as the long-only constraint or a limit on turnover each year.

Solution:

The expected information ratio of the unconstrained security selection
strategy is calculated as IR = (IC)VBR = 0.05 x V100 = 0.50, while the
information ratio of the industrial sector selection strategy is IR = (IC)
VBR = 0.15xV9 = 0.45.
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3. Suppose the aggressiveness of each active management strategy is estab-
lished by a portfolio active risk target of 3.0% per year. What is the expected
active return to each strategy?

Solution:

The expected active return to the unconstrained security selection strategy
is 0.50(3.0) = 1.50%, while the expected active return of the industrial sector
selection strategy is 0.45(3.0) = 1.35%.

4. Under the more realistic assumption that the individual security selection
strategy is constrained to be long only and has turnover limits, the transfer
coefficient has a value of 0.60. Calculate the constrained information ratio
and expected active return of the security selection strategy.

Solution:

The information ratio of the constrained security selection strategy is IR =
(TC) (IC)VBR = 0.60 x 0.05 x V100 = 0.30, rather than 0.50, and the
expected active return is 0.30(3.0) = 0.90%, rather than 1.50%.

5. Suppose the aggressiveness of the constrained individual security selection
strategy is increased to a portfolio active risk target of 4.0% per year. Con-
ceptually, what is likely to happen to the information ratio, and why?

Solution:

A more aggressive implementation of the constrained security selection
strategy will likely result in larger deviations of constrained weights from
unconstrained weights and thus a lower transfer coefficient. For example,
the transfer coefficient might drop from 0.60 to 0.50, leading to an informa-
tion ratio of only IR = (TC) (IC)VBR = 0.50 x 0.05 x V100 = 0.25. Thus,
instead of a proportional increase in the expected active return associated
with an increase in the active portfolio risk from 3.0% to 4.0%, the expected
active return would only increase from 0.9% to 0.25(4.0) = 1.0%.

FIXED-INCOME STRATEGIES

] explain how the information ratio may be useful in investment
manager selection and choosing the level of active portfolio risk

] compare active management strategies, including market timing
and security selection, and evaluate strategy changes in terms of the
fundamental law of active management

Two additional examples of the fundamental law in practice are based on the Bloomberg
Barclays US fixed-income index returns. Consider first an active management strat-
egy of over- and underweighting credit exposure once a quarter using corporate
investment-grade and high-yield bond portfolios as assets. Let the benchmark portfolio
be composed of 70% investment-grade bonds and 30% high-yield bonds. Each quar-
ter, the active investor makes a single dichotomous decision either to overweight the
investment-grade asset (and thus underweight the high-yield asset) or to overweight
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the high-yield asset (and thus underweight the investment-grade asset). In addition
to switching to a fixed-income example, we are also now moving into a time-series
application of the fundamental law instead of the purely cross-sectional application.

For example, consider two bond portfolios, an investment-grade portfolio and a
high-yield portfolio. The quarterly return volatility of the IG (investment-grade) asset
is 2.84%, and the quarterly return volatility of the HY (high-yield) asset is 4.64%, with
an estimated correlation between the two of 0.575. The active risk of this decision
is the volatility of the differential returns between the two bond portfolios, [(2.84)>
— 2(2.84)(4.64)(0.575) + (4.64)2]Y/2 = 3.80%. In effect, the active investor assigns a
“score” of either +1.0 or —1.0 on credit exposure each quarter, with an annualized
active risk of 3.80 x (4)1/2 = 7.60%. Suppose the fixed-income investor expects to call
the market correctly 55% of the time (i.e., 11 out of 20 quarters). If the investor makes
the correct decision 55% of the time and an incorrect decision 45% of the time, then
the time-series information coefficient is 0.55 - 0.45 = 0.10.

If a time series of T predicted dichotomous (i.e., plus or minus 1.0) scores, Sp;, and a time
series of T realized dichotomous scores, Sg 1, both have zero means, then the time-series

covariance between the two is COV (Sp, Sg) = lTZSP,tSR,r The product of the two scores

at time period t is 1.0 if the scores have the same sign (i.e., the decision is correct) and
—1.0 if the scores have different signs (i.e., the decision is incorrect). Because the scores
have unit variances, the correlation coefficient is equal to the covariance. Thus, the
time-series correlation is equal to the number of correct decisions minus the number
of incorrect decisions all over total decisions, or, in other words, the percentage correct
minus the percentage incorrect.

Without a limit on active risk, the expected active return can be calculated using
a simple probability-weighted average: 0.55(3.80) + 0.45(—3.80) = 38 bps per quarter.
But to illustrate the fundamental law, we use the Grinold rule in Equation 10 of “alpha
equals IC times volatility times score”: 0.10(3.80)(1.0) = 38 bps.

The investor decides to limit the annual active risk to 2.00% and thus sets the
active weight (i.e., deviation from the 70/30 benchmark weights) at 2.00/7.60 = 26.3%.
Under the assumption that active returns are uncorrelated over time, the breadth of
this strategy is 4.0, the four quarterly rebalancing decisions made each year. Thus, in
quarters when the investor believes credit risk will pay off, the managed portfolio is
invested 70.0% — 26.3% = 43.7% in investment-grade bonds and 30% + 26.3% = 56.3%
in high-yield bonds. Alternatively, in quarters where the investor believes credit risk
will not pay off, the active portfolio has 70.0% + 26.3% = 96.3% in investment-grade
bonds and only 30% - 26.3% = 3.7% in high-yield bonds. According to the simple
form of the fundamental law, the expected annualized active return to this strategy is
E(R4) = (IC)VBRoy = 0.10 x (4.0)1/2 x 2.00 = 40 bps a year, or 10 bps per quarter.
Alternatively, given the active weight of 26.3% motivated by the desire to limit active
risk, the expected quarterly return can be calculated more directly as 0.263 x 38 =
10 bps. Given the small breadth of this strategy, the annual information ratio is only
IR = (IC)VBR = 0.10 x (4.0)}/2 = 0.20.

The key concept in this illustration is that the breadth of the strategy is only 4,
meaning four active management decisions per year. The same small-breadth problem
also applies to quarterly tactical asset allocation decisions in a simple strategy that
switches between equity and cash. There are so few opportunities to make an active
decision in these “market-timing” strategies that the investor’s accuracy as measured
by the information coefficient must be quite high to achieve even a modest information
ratio. A full description of the breadth calculation requires relatively complex matrix
formulas that take into account the correlations between security returns. However,
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one “rule of thumb” is that breadth is approximately BR = N/[1 + (N - 1)p], where N
is the number of securities and p is the average correlation between the active security
returns. In this fixed-income example, p = 0.0, so breadth is BR = 4.0.

A natural question is whether the expected information ratio can be increased by
switching more frequently—say, monthly. Although it is somewhat more complicated
to show, the basic answer is yes—if the information coefficient of 0.10 can be main-
tained and if the credit exposure decisions in this example are truly independent over
time. For example, making monthly decisions that do not change during the quarter
(i.e., signals of +1.0, +1.0, and +1.0 in January, February, and March) will not increase
the information ratio of 0.20. However, if the monthly signals are truly uncorrelated
with each other, then the information ratio in this example would be IR = (IC)
VBR = 0.10 x ¥12 = 0.35. Although somewhat implausible, if an investor made
daily decisions (250 trading days a year) that were truly independent and were still
correct 55% of the time, the expected information ratio could potentially increase to
IR = (IC)VBR = 0.10 x V250 = 1.58.

The high 1.58 information ratio indicates that the investor could earn an expected
active return of 3.16% with active risk of only 2.00%. With such a high information
ratio, the investor might be inclined to increase the aggressiveness of the credit risk
strategy—for example, doubling to an expected return of 2 x 3.16% = 6.32% and active
risk of 2 x 2.00% = 4.00%. Besides the issue of transaction costs, this more aggressive
strategy would likely bump up against various constraints. For example, at the higher
4.00% active risk, the required active weights would be plus and minus 4.00/7.60 =
52.6%. In other words, a tilt against credit risk would require a total portfolio weight
of 70% + 52.6% = 122.6% in investment-grade bonds funded by a -22.6% short position
in high-yield bonds.

The essential logic of this example is not confined to a dichotomous decision; the
same general perspectives would hold if the single credit risk signal were continuous—
for example, numbers like —0.57 or 1.32. Then under the more aggressively applied active
risk target of 4.0%, a signal of —0.57 would require an active weight of -0.57(4.0)/7.6 =
-30.0%. With a benchmark portfolio of 70.0% investment-grade and 30.0% high-yield
bonds, this active weight translates into a 100% position in investment-grade bonds and
no position in high-yield bonds. Alternatively, for a positive credit risk signal of 1.32,
the required active weight would be 1.32(4.00)/7.60 = 69.5% (i.e., 100% in high-yield
bonds and almost no position in investment-grade bonds). In other words, for this
more aggressive strategy under a long-only constraint, the transfer coefficient would
be less than 1 and the expanded fundamental law, IR = (TC) (IC) VBR, would come
into play. Under a normal distribution for scores, the transfer coefficient of this strategy
is 0.62, so the expected information ratio is only IR = 0.62 x 0.10 x V250 = 0.98, not
1.58. For an active risk of 4.00%, the expected active return is thus only 0.98 x 4.00%
= 3.92%, not 6.32%. Please note that the transfer coefficient in this example is based
on the calculation ©(1.32) - ®(-0.57) = 0.62, where ®(S) is the cumulative standard
normal distribution function. Given long-only limits on positions, the actual active
risk of the constrained portfolio would be lower than 4.0%. In other words, the actual
active weights (determined by a numerical optimizer) would need to be larger than
the simple formula (S)4.0/7.6 to get back up to an actual active risk of 4.0%.

For our second fixed-income example, consider an active management strategy
using the five US Treasury bond portfolios in Exhibit 11 as the individual assets. Let
the neutral benchmark be an equally weighted composite portfolio of the five, or 20%
invested in each asset, but with annual rebalancing. In other words, we are now moving
back into a purely cross-sectional application of the fundamental law.
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Exhibit 11: Bloomberg Barclays US Treasury Bond Average Returns and Risk

(return statistics from 2009 to 2018)

Treas. Treas. Treas. Treas. Treas.

0-1 1-3 3-7 7-10 10-20

Avg. Ret. 0.40% 0.90% 2.21% 3.15% 3.89%
Volatility 0.17% 0.85% 3.20% 5.86% 7.95%

Exhibit 12 shows the volatility of the historical return differences between each asset
and the equally weighted benchmark. Note that while the absolute volatility of each
asset return goes up with maturity in Exhibit 11, the active volatility with respect to
the benchmark is highest for the assets with the shortest maturity, at 3.45%, and the
longest maturity, at 4.57%. Exhibit 12 also shows the estimated active (i.e., benchmark
relative) return correlation matrix, which has both positive and negative values, in
contrast to the absolute return correlation matrix (not shown), which would only have
large positive values. For example, the correlation between the 0—1-year T-bond active
return and the 1-3-year T-bond active return in Exhibit 12 is positive 0.49, showing
that these shorter-maturity active returns tend to move together. However, the correla-
tion between the 0—1-year active return and the 7—-10-year active return is negative,
at —0.49, showing that these two diverse maturity active returns tend to move apart.

Exhibit 12: US Treasury Bond Estimated Active Return Risk and Correlations

(return statistics from 2009 to 2018)

Treas. Treas. Treas. Treas. Treas.

0-1 1-3 3-7 7-10 10-20

Active Vol. 3.45% 2.85% 1.05% 2.40% 4.57%

Treas. Treas. Treas. Treas. Treas.

Active Corr. 0-1 1-3 3-7 7-10 10-20

Treas. 0-1 1.000 0.49 0.21 -0.49 -0.47

Treas. 1-3 0.49 1.000 0.26 -0.49 -0.49

Treas. 3-7 0.21 0.26 1.000 -0.19 -0.33
Treas. 7-10 -0.49 -0.49 -0.19 1.000 0.46
Treas. 10-20 -0.47 -0.49 -0.33 0.46 1.000

The breadth associated with the risk estimates in Exhibit 12 is 9.4, even though there
are only 5 assets. The breadth is different from the number of assets because the
off-diagonal values in the correlation matrix are substantially different from zero.
Exhibit 13 shows the fundamental law calculations for two sets of scores given an
active portfolio risk target of 1.0% per year. The first set of scores has positive values
for the shorter-maturity bonds and negative scores for the longer-maturity bonds.
The associated active returns are calculated using the Grinold rule in Equation 10
and an assumed information coefficient of 0.20; for example, the active return for
10-20-year T-bonds is 0.20 x 4.57% x -1.76 = -1.61%. The active weights in Exhibit
13 are calculated by an optimizer given the constraint on active risk of 1.00%. For
example, the active weight for the 10-20-year T-bonds is —19.1%, shown in the upper
half of Exhibit 13. Given the benchmark weights of 20% for each asset, this results in
a total weight of only 20 — 19.1 = 0.9% in the managed portfolio.
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Although the information coefficient used to scale the active returns was 0.20, the
first set of scores in Exhibit 13 does not represent a very ambitious forecast, so the
information coefficient used in the fundamental law calculation is 0.12. The intuition
for the large downward adjustment in the information coefficient is that the positive
scores for the shorter-maturity bonds and the negative scores for the longer-maturity
bonds are all based on essentially one active decision that interest rates will rise.
Specifically, the expected active (i.e., benchmark relative) return for the managed
fixed-income portfolio is E(R,) = (IC)VBRo, = 0.12 x (9.4)1/2 x 1.00 = 37 bps a year.

Exhibit 13: Signals and Weights for a Fixed-Income Portfolio with Breadth

of 9.4 and Active Risk of 1.00% (return statistics from 2009 to 2018)

Treas. Treas. Treas. Treas. Treas. Active
0-1 1-3 3-7 7-10 10-20 IC Ret.

Score 0.63 0.67 0.92 -0.46 -1.76 0.12 0.37%
Active Ret. 0.43% 0.38% 0.19% -0.22% -1.61%
Active Wgt. -1.6% -2.1% 15.4% 7.4% -19.1%
Total Wgt. 18.4% 17.9% 35.4% 27.4% 0.9%
Score -0.22 1.20 0.23 0.57 -1.77 0.18 0.55%
Active Ret. -0.15% 0.68% 0.05% 0.27% -1.62%
Active Wgt. -11.3% 17.0% -12.8% 24.3% -17.2%
Total Wgt. 8.7% 37.0% 7.2% 44.3% 2.8%

In contrast, the second set of scores in Exhibit 13 is a more ambitious set of active
forecasts that specify a modification in the shape of the yield curve. As a result, the
information coefficient is 0.18, not much lower than the 0.20 value used to scale the
active returns, and the expected active return for the portfolio using the fundamental
lawis E(R4) = (IC)VBR o, =0.18 x (9.4)1/2 x 1.00 = 55 bps a year. The fundamental
law in terms of the expected information ratio for the second set of scores in Exhibit
13isIR = (IC)VBR = 0.18 x (9.4)1/2 = 0.55, alternatively calculated as the expected
active return over active risk, 55/100 = 0.55.

At this relatively high information ratio, the investor may be inclined to increase
the active risk to, say, 2.00% instead of 1.00%. However, given that the longest-maturity
asset has a total weight that is approaching zero (i.e., 2.8%, as shown in the lower
right-hand corner of Exhibit 13), such a strategy would likely require shorting; if short
sells are not allowed, the transfer coefficient would likely end up being less than 1.00.

EXAMPLE 9

Breadth and Rebalancing in Active Management
Strategies

Consider an active portfolio management strategy that involves decisions on
overweighting or underweighting four individual assets. For example, the assets
might be ETFs for four country equity markets or four different fixed-income
ETFs. The active returns to Assets #1 and #2 are positively correlated, as are the
active returns to Assets #3 and #4. However, the assumed risk model for active
returns has no other non-zero correlations. The correlation structure in this
risk model is shown in the following 4-by-4 correlation matrix, and the breadth
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calculation is BR = 3.2. For simplicity, we will assume that the portfolio manage-
ment decisions are dichotomous; thus, each year the investor forecasts two of the
assets to outperform the benchmark and the other two assets to underperform.

Correlations #1 #2 #3 #4

#1 1.00 0.25 0.00 0.00
#2 0.25 1.00 0.00 0.00
#3 0.00 0.00 1.00 0.25
#4 0.00 0.00 0.25 1.00

1. Conceptually speaking (i.e., exact numbers are not necessary), why is the
breadth less than the number of assets for this strategy?

Solution:

According to the risk model, the active returns to Assets #1 and #2 tend to
move together, with a correlation coefficient of 0.25, as do the active returns
for Assets #3 and #4. As a result, the 3.2 breadth of this strategy is lower
than the number of assets, N = 4.

2. Suppose the investor predicts that Assets #1 and #2 will outperform and
that Assets #3 and #4 will underperform. Conceptually speaking (i.e., exact
numbers are not necessary), how will these scores affect the information
coefficient in the fundamental law compared with a prediction that Assets
#1 and #3 will outperform and Assets #2 and #4 will underperform?

Solution:

According to the risk model, the active returns to Assets #1 and #2 tend to
move together, so a forecast that both will outperform is not as ambitious

as a forecast that one will outperform while the other underperforms. As a
result, the information coefficient will be adjusted downward by more under
the first set of forecasts than under the second set of forecasts.

3. Suppose the active investor rebalances monthly instead of just once a year.
Explain how this would affect the information ratio of this strategy, clearly
stating your assumptions.

Solution:

Rebalancing monthly instead of annually could increase the breadth by a
factor of 12 but only if the active management decisions for each asset are
truly uncorrelated over time. For example, the breadth could increase to as
much as 12 x 3.2 = 38.4. However, to increase the information ratio, one
would have to assume that the information coefficient remains at the same
level and that there are no constraints to fully implementing the active man-
agement decisions (i.e., a transfer coefficient of 1.00). For example, turnover
constraints might limit the degree to which the monthly active management
decisions could be fully implemented into new active positions, resulting in
a lower transfer coefficient.

In summary, these examples illustrate how the information coefficient, IC, measures
the strength of the return-forecasting process, or signal. The information coefficient
is the correlation between the forecasted and realized security active returns and is
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anticipated to be positive or active management is not justified. Breadth, BR, measures
the number of independent decisions made by the investor each year and is equal
to the number of securities if the active returns are cross-sectionally uncorrelated.
Similarly, breadth increases with the number of rebalancing periods but only if the
active returns are uncorrelated over time.

Like the information coefficient, the transfer coefficient, TC, is a simple multi-
plicative factor in the fundamental law. It measures the extent to which constraints
reduce the expected value added of the investor’s forecasting ability. In the absence of
constraints, the transfer coefficient is approximately 1.00, resulting in the basic form
of the fundamental law. However, in practice, investors often work under constraints
that result in TC values between 0.20 and 0.80. The lower transfer coefficient suggests
that average performance in practice is only a fraction (20%—-80%) of what would
otherwise be predicted by the basic form of the fundamental law.

PRACTICAL LIMITATIONS

] describe the practical strengths and limitations of the fundamental
law of active management

The limitations of the fundamental law include both practical considerations, such as
ignoring transaction costs and taxes, and more conceptual issues, such as dynamic
implementation over time. In this section, we focus on two limitations: the ex ante
measurement of skill using the information coefficient and assumptions of inde-
pendence in forecasts across assets and over time. The fundamental law extends
the mean—variance-optimization approach to relative performance and hence has
many of the same limitations of mean—variance optimization. In our discussion, we
do not deal with the shortcomings of mean-variance optimization in general (e.g.,
assumptions of normality in return distributions or the degree of risk aversion) or
the technical problems associated with the estimation and use of a risk model (e.g.,
the correct set of risk factors, nonlinearities, and non-stationary returns). The funda-
mental law takes as given that mean-variance optimization to balance risk and return
against a benchmark is the correct objective function and that the investor has a way
to adequately model risk.

Ex Ante Measurement of Skill

A core element of the fundamental law is the information coefficient, generally defined
as the correlation between the portfolio investor’s forecasts and actual outcomes.
Active investors assume that the financial market they are trading in is not perfectly
efficient in terms of public information and that they have some differential skill in
competing with other active investors; otherwise, active management is generally not
justified. Behaviorally, one might argue that investors tend to overestimate their own
skills as embedded in the assumed IC, but even if that bias did not exist, questions
about assessing an accurate level of skill remain. Furthermore, forecasting ability
probably differs among different asset segments and varies over time.

For example, Qian and Hua (2004) expanded the basic form of the fundamental
law by including the uncertainty about the level of skill, or the reality that the realized
information coefficient can vary over time. Specifically, they showed that realized
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active portfolio risk, o4, is a product of both the benchmark tracking risk predicted
by the risk model, denoted oy, and the additional risk induced by the uncertainty
of the information coefficient, denoted o;:

Oy = O-[CWGRM' (17)

Their insight about “strategy risk” is derived under the simplifying assumptions that
portfolio positions are unconstrained, TC = 1.00, and that breadth is the number of
securities, BR = N, but can be expanded to include both refinements. In other words,
they suggest that a more accurate representation of the basic fundamental law using
the expression in Equation 17 is

E(Ry) = ooy (18)

The key impact of accounting for the uncertainty of skill is that actual information
ratios are substantially lower than predicted by an objective application of the original
form of the fundamental law. Specifically, security (i.e., individual stock) selection
strategies can be analytically and empirically confirmed to be 45%—-91% of original
estimates using the fundamental law. Like the refinement for implementation issues
associated with constraints as measured by the transfer coefficient, strategy risk reduces
expected and average realized information ratios. The higher the uncertainty about
forecasting ability, the smaller the likely expected value added.

Independence of Investment Decisions

As we have discussed, the number of individual assets, N, is not an adequate measure
of strategy breadth, BR, when the active returns between individual assets are cor-
related, as defined by the risk model, and forecasts are not independent from period
to period. Specifically, decisions to overweight all the stocks in a given industry or
all the countries in a given region because they are responding to similar influences
cannot be counted as completely independent decisions, so breadth in these contexts
is lower than the number of assets. Similarly, when fundamental law concepts are
applied to hedging strategies using derivatives or other forms of arbitrage, breadth
can increase well beyond the number of securities.

For example, arbitrage of just two securities—say, a country equity market ETF
traded on two different exchanges—can have extremely high breadth (i.e., the expected
active return on the strategy is large compared with the active risk). To illustrate,
Clarke, de Silva, and Thorley (2006) showed that a practical measure of breadth is

N

BR = 5 v=1p (19)

where p is the same correlation coefficient in all the off-diagonal elements of the
risk model. For just two securities, N = 2, and a correlation coefficient associated with
near-arbitrage opportunities, p = —0.8, breadth could be BR = 2/[1 - (2 - 1)0.8] = 10.0 so
that information ratios are quite high for even modest values of IC or forecasting skill.

Another example of the limitation of the fundamental law due to the lack of decision
independence is the active management of fixed-income portfolios. Most descriptions
of the fundamental law are based on individual stock selection strategies where the
risk of equity securities is decomposed into systematic and idiosyncratic factors by
a risk model. Once the systematic risk factors are removed, the active asset returns
(defined as the idiosyncratic returns) are essentially independent, so breadth can be
more easily determined. In contrast, almost all bonds represent some form of duration
risk, as well as credit risk and optionality, so returns are highly correlated in more
subtle ways. In addition, the implicit assumption of normality in the realized return
distribution of bonds with default risk and embedded options is clearly unwarranted.
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The limitation of independent decisions within the fundamental law also affects
time-series implementation. In particular, increasing the rebalancing frequency may
increase the realized information ratio but only to the extent that sequential active
return forecasts are independent from period to period. Refinements on the concept
of breadth—for example, Buckle (2004)—have improved the cross-sectional opera-
tionalization of the fundamental law, but more work is needed to provide conceptually
useful modifications of the fundamental law in a multi-period, multi-asset setting.

In summary, the fundamental law is a useful conceptual framework in many
active management applications and can even produce operational measurements
of the essential elements of an active management strategy. But an understanding of
the limitations of the law is warranted—particularly the issues of uncertainty in the
level of assumed skill and the measurement of breadth in the face of time-dependent
rebalancing policies and multi-period optimization.

EXAMPLE 10

Limitations of the Fundamental Law

1. Consider an active portfolio management strategy of selecting individual
stocks in the S&P 500 on a monthly basis. The investor does a quick calcula-
tion of the fundamental law based on an information coefficient of IC = 0.05
and BR = 12 x 500 = 6,000, giving an astounding information ratio of IR =
3.87. In other words, at an active portfolio risk of 3.0%, the expected active
return would be 3.87(3.0) = 11.6%.

Provide at least two different explanations of why the information ratio in
this example could be too high based on practical limitations of the funda-
mental law.

Solution:

Potential answers include the following:

1. Cross-sectional dependence: The active returns on the 500 stocks in
the S&P 500 are probably correlated, so the number of independent
monthly decisions is lower than 500. For example, the investor could
be forecasting outperformance of all the stocks in a given industrial
sector and underperformance of all the stocks in another sector.

2. Time-series dependence: The decisions on any particular stock may be
correlated from month to month. For example, the forecasting process
might be based on the earnings yield (reported EPS over price), which
changes slowly over time. A stock that is forecasted to outperform in
one month is likely to retain the outperformance forecast for several
months in a row.

3. Uncertainty: Although an information coefficient of 0.05 appears to
be modest, the basic form of the fundamental law does not account
for uncertainty in the information coefficient or the likelihood that the
information coefficient changes over time and could be different for
different sets of stocks.
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4. Constraints: An answer that involves accounting for such constraints

as long only or turnover limits using a transfer coefficient is a weaker
answer because the impact of constraints and the transfer coefficient is
a well-known refinement of the fundamental law, even though it does
not appear to be used in this example.

SUMMARY

We have covered a number of key concepts and principles associated with active port-
folio management. Active management is based on the mathematics and principles of
risk and return from basic mean—variance portfolio theory but with a focus on value
added compared with a benchmark portfolio. Critical concepts include the following:

Value added is defined as the difference between the return on the managed
portfolio and the return on a passive benchmark portfolio. This difference in
returns might be positive or negative after the fact but would be expected to
be positive before the fact or active management would not be justified.

Value added is related to active weights in the portfolio, defined as differ-
ences between the various asset weights in the managed portfolio and their
weights in the benchmark portfolio. Individual assets can be overweighted
(have positive active weights) or underweighted (have negative active
weights), but the complete set of active weights sums to zero.

Positive value added is generated when positive-active-weight assets have
larger returns than negative-active-weight assets. By defining individual
asset active returns as the difference between the asset total return and

the benchmark return, value added is shown to be positive if and only if
end-of-period realized active asset returns are positively correlated with the
active asset weights established at the beginning of the period.

Value added can come from a variety of active portfolio management deci-
sions, including security selection, asset class allocation, and even further
decompositions into economic sector weightings and geographic or country
weights.

The Sharpe ratio measures reward per unit of risk in absolute returns,
whereas the information ratio measures reward per unit of risk in bench-
mark relative returns. Either ratio can be applied ex ante to expected returns
or ex post to realized returns. The information ratio is a key criterion on
which to evaluate actively managed portfolios.

Higher information ratio portfolios can be used to create higher Sharpe
ratio portfolios. The optimal amount of active management that maximizes
a portfolio’s Sharpe ratio is positively related to the assumed forecasting
accuracy or ex ante information coefficient of the active strategy.

The active risk of an actively managed strategy can be adjusted to its desired
level by combining it with a position in the benchmark. Furthermore, once
an investor has identified the maximum Sharpe ratio portfolio, the total vol-
atility of a portfolio can be adjusted to its desired level by combining it with
cash (two-fund separation concept).
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»  The fundamental law of active portfolio management began as a conceptual
framework for evaluating the potential value added of various investment
strategies, but it has also emerged as an operational system for measuring
the essential components of those active strategies.

= Although the fundamental law provides a framework for analyzing invest-
ment strategies, the essential inputs of forecasted asset returns and risks still
require judgment in formulating the expected returns.

= The fundamental law separates the expected value added, or portfolio return
relative to the benchmark return, into the basic elements of the strategy:

e skill as measured by the information coefficient,
o structuring of the portfolio as measured by the transfer coefficient,

e breadth of the strategy measured by the number of independent deci-
sions per year, and

e aggressiveness measured by the benchmark tracking risk.

The last three of these four elements may be beyond the control of the
investor if they are specified by investment policy or constrained by
regulation.

= The fundamental law has been applied in settings that include the selection
of country equity markets in a global equity fund and the timing of credit
and duration exposures in a fixed-income fund.

» The fundamental law of active management has limitations, including
uncertainty about the ex ante information coefficient and the concep-
tual definition of breadth as the number of independent decisions by the
investor.



© CFA Institute. For candidate use only. Not for distribution.
References

REFERENCES

Black, Fischer, Robert Litterman. 1992. “Global Portfolio Optimization.” Financial Analysts
Journal48 (5): 28—43. 10.2469/faj.v48.n5.28

Buckle, David. 2004. “How to Calculate Breadth: An Evolution of the Fundamental Law of
Active Portfolio Management”” Journal of Asset Management4 (6): 393—405. 10.1057/pal-
grave.jam.2240118

Clarke, Roger, Harindra de Silva, Steven Thorley. 2002. “Portfolio Constraints and the
Fundamental Law of Active Management.” Financial Analysts Journal58 (5): 48—66. 10.2469/
faj.v58.n5.2468

Clarke, Roger, Harindra de Silva, Steven Thorley. 2005. “Performance Attribution and the
Fundamental Law” Financial Analysts Journal61 (5): 70-83. 10.2469/faj.v61.n5.2758

Clarke, Roger, Harindra de Silva, Steven Thorley. 2006. “The Fundamental Law of Active
Portfolio Management”” Journal of Investment Management4 (3): 54—72.

Cremers, K.J. Martijn, Antti Petajisto. 2009. “How Active Is Your Fund Manager?” Review of
Financial Studies22 (9): 3329-65. 10.1093/rfs/hhp057

Fischer, Bernd, Russell Wermers. 2013. Performance Evaluation and Attribution of Security
Portfolios. Oxford, UK: Elsevier Inc.

Grinold, Richard C. 1989. “The Fundamental Law of Active Management.” Journal of Portfolio
Management15 (3): 30-37. 10.3905/jpm.1989.409211

Grinold, Richard C. 1994. “Alpha Is Volatility Times IC Times Score, or Real Alphas Don’t Get
Eaten.” Journal of Portfolio Management20 (4): 9-16. 10.3905/jpm.1994.409482

Grinold, Richard C., Ronald N. Kahn. 1999. Active Portfolio Management: A Quantitative
Approach for Providing Superior Returns and Controlling Risk. 2nd ed.New York:
McGraw-Hill.

Markowitz, Harry M. 1952. “Portfolio Selection”” Journal of Finance7 (1): 77-91.

Qian, Edward, Ronald Hua. 2004. “Active Risk and Information Ratio.” Journal of Investment
Management?2 (3): 20—34.

Sharpe, William F. 1964. “Capital Asset Prices: A Theory of Market Equilibrium under
Conditions of Risk.” Journal of Financel9 (3): 425-42.

Treynor, J., Fischer Black. 1973. “How to Use Security Analysis to Improve Portfolio Selection”
Journal of Business46:66—86. 10.1086/295508

141




© CFA Institute. For candidate use only. Not for distribution.
142 Learning Module 2 Analysis of Active Portfolio Management

PRACTICE PROBLEMS

1. Wei Liu makes two statements about active portfolio management:

Statement 1 The “active return” of an actively managed portfolio is the
difference between the portfolio’s return and the return on
the benchmark portfolio, and it is equal to the managed
portfolio’s alpha.

Statement 2 The active weights are the differences in the managed port-
folio’s weights and the benchmark’s weights.

Are Liu’s statements correct?

A. Only Statement 1 is correct.
B. Only Statement 2 is correct.

C. Both statements are correct.

2. The benchmark weights and returns for each of the five stocks in the Capitol In-
dex are given in the following table. The Tukol Fund uses the Capitol Index as its
benchmark, and the fund’s portfolio weights are also shown in the table.

Portfolio Benchmark 20X2
Stock Weight (%) Weight (%) Return (%)
1 30 24 14
2 30 20 15
3 20 20 12
4 10 18 8
5 10 18 10

What is the value added (active return) for the Tukol Fund?
A. 0.00%

B. 0.90%

G 1.92%

3. Consider the following asset class returns for calendar year 20X2:

Portfolio Benchmark Portfolio Benchmark
Asset Class Weight (%) Weight (%) Return (%) Return (%)
Domestic equities 55 40 10
International equities 20 30 10
Bonds 25 30 5

What is the value added (or active return) for the managed portfolio?

A. 0.25%
B. 0.35%

¢ 1.05%
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The following information relates to questions
4-10

James Frazee is chief investment officer at H&F Capital Investors. Frazee hires a
third-party adviser to develop a custom benchmark for three actively managed
balanced funds he oversees: Fund X, Fund Y, and Fund Z. (Balanced funds are
funds invested in equities and bonds.) The benchmark needs to be composed of
60% global equities and 40% global bonds. The third-party adviser submits the
proposed benchmark to Frazee, who rejects the benchmark based on the follow-
ing concerns:

Concern 1: Many securities he wants to purchase are not included in the
benchmark portfolio.

Concern 2: One position in the benchmark portfolio will be somewhat
costly to replicate.

Concern 3: The benchmark portfolio is a float-adjusted, capi-
talization-weighted portfolio.

After the third-party adviser makes adjustments to the benchmark to alleviate
Frazee’s concerns, Frazee accepts the benchmark portfolio. He then asks his re-
search staff to develop risk and expected return forecasts for Funds X, Y, and Z as
well as for the benchmark. The forecasts are presented in Exhibit 1.

Exhibit 1: Forecasted Portfolio Statistics for Funds X, Y, and Z and the

Benchmark

Fund X FundY Fund Z Benchmark

Portfolio weights:

Global equities (%) 60.0 65.0 68.0 60.0

Global bonds (%) 40.0 35.0 32.0 40.0
Expected return (%) 10.0 11.6 13.2 9.4
Expected volatility (%) 17.1 18.7 22.2 16.3
Active risk (%) 5.2 9.2 15.1 N/A
Sharpe ratio (SR) 0.45 0.50 0.49 0.44

Note: Data are based on a risk-free rate of 2.3%.

Frazee decides to add a fourth offering to his group of funds, Fund W, which will
use the same benchmark as in Exhibit 1. Frazee estimates Fund W’s information
ratio to be 0.35. He is considering adding the following constraint to his portfolio
construction model: Fund W would now have maximum over- and underweight
constraints of 7% on single-country positions.

Frazee conducts a search to hire a manager for the global equity portion of

Fund W and identifies three candidates. He asks the candidates to prepare risk
and return forecasts relative to Fund W’s benchmark based on their investment
strategy, with the only constraint being no short selling. Each candidate develops
independent annual forecasts with active return projections that are uncorrelated
and constructs a portfolio made up of stocks that are diverse both geographically
and across economic sectors. Selected data for the three candidates’ portfolios
are presented in Exhibit 2.
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Exhibit 2: Forecasted Portfolio Data for Equity Portion of Fund W

Candidate A Candidate B Candidate C
Rebalancing Annually Annually Annually
Number of securities 100 64 36
Information ratio (IR) 0.582 0.746 0.723
Transfer coefficient (TC) 0.832 0.777 0.548
Information coefficient* 0.07 0.12 0.22

* Information coefficient based on previously managed funds.

Frazee asks Candidate C to re-evaluate portfolio data given the following chang-
es:

Change 1: Fix the number of securities to 50.
Change 2: Rebalance on a semi-annual basis.

Change 3: Add maximum over- or underweight constraints on sector
weightings.

4. Which of Frazee’s concerns best justifies his decision to reject the proposed
benchmark?

A. Concern1
B. Concern 2
(. Concern 3
5. Based on Exhibit 1, the expected active return from asset allocation for Fund X is:
A. negative.
B. zero.

(. positive.

6. Based on Exhibit 1, which fund is expected to produce the greatest consistency of
active return?

A. Fund X
B. FundY
C. Fund Z

7. Based on Exhibit 1, combining Fund W with a fund that replicates the bench-
mark would produce a Sharpe ratio closest to:

A. 0.44.
B. 0.56.
¢ 0.89.

8. If Frazee added the assumption he is considering in Fund W’s portfolio construc-
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tion, it would most likely result in:

A. a decrease in the optimal aggressiveness of the active strategy.
B. the information ratio becoming invariant to the level of active risk.

(. an increase in the transfer of active return forecasts into active weights.

9. Based on the data presented in Exhibit 2, the candidate with the greatest skill at
achieving active returns appears to be:

A. Candidate A.
B. Candidate B.

C. Candidate C.

10. Which proposed change to Fund W would most likely decrease Candidate C’s
information ratio?

A. Change 1
B. Change 2
(. Change 3

The following information relates to questions
11-14

John Martinez is assessing the performance of the actively managed diversified
asset portfolio. The diversified asset portfolio is invested in equities, bonds, and
real estate, and allocations to these asset classes and to the holdings within them
are unconstrained.

Selected return and financial data for the portfolio for 2019 are presented in
Exhibit 1.

Exhibit 1: Diversified Asset Portfolio 2019 Portfolio Performance

Sub-Portfolio Benchmark Portfolio Strategic Asset
Return (%) Return (%) Allocation (%)  Allocation (%)
Equities 36.9 31.6 63 60
sub-portfolio
Bond -2.4 -2.6 28 35
sub-portfolio
Real estate 33.4 28.3 9 5

sub-portfolio

Martinez uses several risk-adjusted return metrics to assess the performance of
the diversified asset portfolio, including the information ratio and the Sharpe

ratio. Selected risk, return, and statistical data for the portfolio are presented in
Exhibit 2.
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Exhibit 2: Diversified Asset Portfolio Data, 2000-2019

Transfer Coefficient Information
(TC) Coefficient (IC) Breadth (BR)
Equities 0.90 0.091 21
sub-portfolio
Bond sub-portfolio 0.79 0.087 23
Real estate 0.86 0.093 19

sub-portfolio

Martinez has recently hired Kenneth Singh to help him evaluate portfolios.
Martinez asks Singh about the possible effects on the portfolio’s information ratio
if cash were added to the diversified asset portfolio or if the aggressiveness of the
portfolio’s active weights were increased. Singh responds with two statements:

Statement 1 Adding cash to the portfolio would change the portfolio’s
information ratio.

Statement 2 Increasing the aggressiveness of active weights would not
change the portfolio’s information ratio.

11. Based on Exhibit 1, the value added to the diversified asset portfolio attributable
to the security selection decision in 2019 was closest to:

A. 2.3%.
B. 3.9%.
€ 6.1%.

12. Based on Exhibit 1, the value added of the diversified asset portfolio attributable
to the asset allocation decision in 2019 was closest to:

A. 2.3%.
B. 3.9%.
¢ 6.1%.

13. Based on data in Exhibit 2 and using the information ratio as the criterion for
evaluating performance, which sub-portfolio had the best performance in the
period 2000-2019?

A. The bond sub-portfolio.
B. The equities sub-portfolio.
C. The real estate sub-portfolio.
14. Which of Singh’s statements regarding the information ratio is correct?
A. Only Statement 1
B. Only Statement 2

C. Both Statement 1 and Statement 2
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15. Gertrude Fischer mentions two properties of the Sharpe ratio and the informa-
tion ratio that she says are very useful.

Property 1 The Sharpe ratio is unaffected by the addition of cash or
leverage in a portfolio.

Property 2 The information ratio for an unconstrained portfolio is unaf-
fected by the aggressiveness of the active weights.

Are Fischer’s two properties correct?

A. Yes.
B. No. Only Property 1 is correct.

(. No. Only Property 2 is correct.

16. An analyst is given the following information about a portfolio and its bench-
mark. In particular, the analyst is concerned that the portfolio is a closet index
fund. The T-bill return chosen to represent the risk-free rate is 0.50%.

Benchmark Portfolio
Return 8.75% 8.90%
Risk 17.50% 17.60%
Active return 0.00% 0.15%
Active risk 0.00% 0.79%
Sharpe ratio 0.4714 0.4773
Information ratio N/A 0.1896

Which of the following three statements does not justify your belief that the port-
folio is a closet index?

i.  The Sharpe ratio of the portfolio is close to the Sharpe ratio of the
benchmark.

ii. The information ratio of the portfolio is relatively small.

iii. The active risk of the portfolio is very low.

A. Statement I
B. Statement II

C. Statement III

17. You have a portfolio 100% allocated to a manager with an ex post, active risk at
8.0%. You choose to allocate a 75% position to the active manager and 25% to the
benchmark to bring the portfolio back to your target active risk of 6.0%. If the
manager’s information ratio is 0.50, what happens to the information ratio of the
portfolio after the reallocation?

A. The information ratio increases because the lower active risk reduces the
denominator of the ratio.

B. The information ratio remains unchanged because allocations between the
active portfolio and the benchmark don’t affect the information ratio.

147




© CFA Institute. For candidate use only. Not for distribution.
148 Learning Module 2 Analysis of Active Portfolio Management

C. The information ratio decreases because allocating some of the portfolio to
the benchmark means that the external manager generates less active return.

The following information relates to questions
18-19

S&P 500 Indigo Fund
Expected annual return 9.0% 10.5%
Return standard deviation 18.0% 25.0%
Sharpe ratio 0.333 0.30
Active return 1.2%
Active risk 8.0%
Information ratio 0.15

Note: Data are based on a risk-free rate of 2.3%.

18. What is the maximum Sharpe ratio that a manager can achieve by combining the
S&P 500 benchmark portfolio and the Indigo Fund?

A. 0.333
B. 0.365
C 0448

19. Which of the following pairs of weights would be used to achieve the highest
Sharpe ratio and optimal amount of active risk through combining the Indigo
Fund and benchmark portfolio, respectively?

A. 1.014 on Indigo and —0.014 on the benchmark
B. 1.450 on Indigo and —0.450 on the benchmark

(. 1.500 on Indigo and -0.500 on the benchmark

20. The benchmark portfolio is the S&P 500. Which of the following three portfolios
can be combined with the benchmark portfolio to produce the highest combined
Sharpe ratio?

S&P 500 Portfolio A Portfolio B Portfolio C

Expected annual return 9.0% 10.0% 9.5% 9.0%
Return standard deviation 18.0% 20.0% 20.0% 18.0%
Sharpe ratio 0.333 0.350 0.325 0.333
Active return 0 1.0% 0.5% 0

Active risk 0 10.0% 3.0% 2.0%

Note: Data are based on a risk-free rate of 2.3%.

A. Portfolio A

B. Portfolio B
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C. Portfolio C

21. You are considering three managers for a small-cap growth mandate. After care-
ful analysis, you produce the following forward-looking expectations about the
managers’ active risk and active return:

Manager A Manager B Manager C
Active return 0.7% 0.6% 1.2%
Active risk 3.2% 3.1% 6.3%

If you intend to rely on the information ratio to make your decision, which man-
ager should you choose?

A. Manager A
B. Manager B

(. Manager C

22. Based on the fundamental law of active management, if a portfolio manager has
an information ratio of 0.75, an information coefficient of 0.1819, and a transfer
coefficient of 1.0, how many securities are in the portfolio manager’s fund, mak-
ing the assumption that the active returns are uncorrelated.

A. About 2
B. About 4
C. About 17

23. Two analysts make the following statements about the transfer coefficient in the
expanded fundamental law of active management:

Analyst One says, “The transfer coefficient measures how well the realized re-
turns correlate with the anticipated returns, adjusted for risk”

Analyst Two says, “The transfer coefficient measures how well the realized re-
turns correlate with the active weights, adjusted for risk”

Which, if either, analyst is correct?

A. Only Analyst One is correct.
B. Only Analyst Two is correct.

(. Neither analyst is correct.

24. The expanded fundamental law of active management is stated as follows:

E(R,) = (TO) AO)VBRay.

Which component on the righthand side represents the extent to which the port-
folio manager’s expectations are realized? The

A. transfer coefficient, TC.
B. information coefficient, IC.

C. breadth, BR.
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The following information relates to questions
25-26

You are analyzing three investment managers for a new mandate. The following
table provides the managers’ ex-ante active return expectations and portfolio
weights. The last two columns include the risk and the ex post, realized active re-
turns for the four stocks. Use the following data for the following two questions:

Manager 1 Manager 2 Manager 3
Realized
Aw  E(Rp) Aw  E(Ry) Aw E(Ry) Risk R,
Security 1  -0.125 0.03 0.2 0.04 -0.05 0.025 0.17 0.06
Security 2 0.025 0.04 0 0.01 0.05  0.015 0.10 0.07
Security 3 0.075 0.05 -0.1 0 0.05  0.005 0.12 0.04
Security 4 0.025 0.06 -0.1  0.02 -0.05 0.015 0.25 0.02

25. Suppose all three managers claim to be good at forecasting returns. According to
the expanded fundamental law of active management, which manager is the best
at efficiently building portfolios by anticipating future returns?

A. Manager 1
B. Manager 2

(. Manager 3

26. Suppose all three managers claim to be efficient in portfolio construction. Ac-
cording to the expanded fundamental law of active management, which manag-
er is the best at building portfolios to make full use of their ability to correctly
anticipate returns?

A. Manager 1
B. Manager 2

(. Manager 3

27. Manager 1 has an information coefficient of 0.15, a transfer coefficient of 1.0,
and invests in 50 securities. Manager 2 has a different strategy, investing in
more securities; however, he is subject to investment constraints that reduce his
transfer coefficient. Manager 2 has an information coefficient of 0.10, a transfer
coefficient of 0.8, and invests in 100 securities. The investment selections of each
manager are independent decisions. If both managers target an active risk of
5.0%, which manager will have the greater expected active return?

A. Manager 1
B. Manager 2

C. Both managers will have the same active return.

28. Nick Young is concerned that Goudon Partners, one of his money managers,
overestimates its expected active return because Goudon overstates its strategy
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breadth. Young makes two notes about his concern:

Note 1 Although Goudon claims that the number of independent
asset decisions is high because it uses 200 stocks, many of
these stocks cluster in industries where the same general
analysis applies to several stocks.

Note 2 Goudon claims that each stock is independent and evalu-
ated each month, or 12 times per year. These analyses are
not independent because some of their strategies, such
as favoring a particular industry or favoring value stocks,
persist beyond one month. For example, a strategy of favor-
ing low-P/E stocks will persist for several months and the
investment decisions are not independent.

If his judgments are correct, are Young’s notes about the overstatement of
breadth correct?

A. Only Note 1 is correct.
B. Only Note 2 is correct.

C. Both Notes 1 and 2 are correct.

29. Caramel Associates uses the fundamental law to estimate its expected active
returns. Two things have changed. First, Caramel will lower its estimate of the
information coefficient because they felt their prior estimates reflected over-
confidence. Second, their major clients have relaxed several constraints on their
portfolios—including social screens, prohibitions on short selling, and con-
straints on turnover. Which of these changes will increase the expected active
return?

A. Only the lower information coefficient.
B. Only the relaxation of several portfolio constraints.

(. Both the lower information coefficient and the relaxation of portfolio
constraints.
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SOLUTIONS

1. Bis correct. Although the first part of Statement 1 is correct (active return, or
value added, equals the difference between the managed portfolio return and the
benchmark return), active return is not the same as alpha. In other words, R4 =
Rp — Rp, while ap = Rp - Bp x Rp. Statement 2 correctly defines active weights.

2. Bis correct. The portfolio active return is equal to the portfolio return minus the
benchmark return:

R,=Rp—Rp.

The portfolio return is Rp = ZWPL s

Rp=0.30(14%) + 0.30(15%) + O 20(12%) +0.10(8%) + 0.10(10%) = 12.9%.
The benchmark return is Rg = ZWBL 5

Rp =0.24(14%) + 0.20(15%) + O 20(12%) + 0.18(8%) + 0.18(10%) = 12.0%.
Thus, the active return is

Ry=Rp—Rp=12.9% —12.0% = 0.9%.

Note that this same correct answer can be obtained in two other equivalent ways.
The active weights are the differences between the portfolio and benchmark
weights, or Aw; = wp ; — wp ;. Computing the active weights from the table pro-
vided, the active return is

N
RA = ZIA WiRi

i=
= 0.06(14%) + 0.10(15%) + 0(12%) — 0.08(8%) — 0.08(10%)
=0.9%.

Finally, we could express the active security returns as their differences from the
benchmark return, or R,; = R; — Rg. Computing the active security returns from
the table provided, the portfolio active return is the sum product of the active
weights and the active security returns:

N
RA = ZlA WiRAi
=
= 0.06(2%) + 0.10(3%) + 0(0%) — 0.08(=4%) — 0.08(—2%)
=0.9%.

3. Cis correct. The active return is equal to the portfolio return minus the bench-
mark return:

M M
Ry =Rp=—Rp = ;WP,/RP,/‘_ ;WB,/‘RB,I"

The portfolio return is Rp = ZwPlR 0.55(10%) + 0.20(10%) + 0.25(5%) = 8.75%.

The benchmark return is Rp = ZWB ;R; =0.40(8%) + 0.30(9%) + 0.30(6%) =
7.70%.

Thus, Ry =Rp — Rg =8.75% — 7.70% = 1.05%.
4. A is correct. Because the benchmark does not contain many assets that Frazee

wants to invest in, the benchmark may not be representative of his investment
approach. Concern 2, as stated, is less important because it does not imply that
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the cost of replicating the benchmark is a serious concern. Finally, Concern 3
actually states a generally positive feature of the benchmark.

5. Bis correct. Active return from asset allocation is derived from differences
between the benchmark weight and the portfolio weight across asset classes. For
Fund X, the expected active return from asset allocation is calculated as

M
ZIAWJ-RBJ = (60— 60) Rz, + (40 —40) Ry, = 0,
F=

where Aw; is the difference in the active portfolio and the benchmark asset
weights, Rp , is the benchmark’s return from global equities, and Rg ; is the
benchmark’s return from global bonds.

Because Fund X has the same asset weights as the benchmark across the two
asset classes (60% global equities, 40% global bonds), the expected active return
from asset allocation is zero.

6. Cis correct. The IR measures the consistency of active return. The IR is calculat-
ed for the three funds as follows:

_ RP_RB _&
R o(Pp—Rp) A

IR for Fund X = (10.0 —9.4)/5.2 = 0.6/5.2 = 0.12.
IR for Fund Y = (11.6 — 9.4)/9.2 =2.2/9.2 = 0.24.

IR for Fund Z = (13.2 — 9.4)/15.1 = 3.8/15.1 = 0.25.

Fund Z has the largest IR and thus is expected to produce the greatest consisten-
cy of active return.

7. Bis correct. Given the IR for Fund W of 0.35 and the benchmark’s SR of 0.44, the
combination of the benchmark portfolio and Fund W would produce an SR of
0.56, calculated as follows:

SR% = SR% +IR%;

SRp = (0.44% + 0.352)03 = 0.56.

8. A s correct. The new assumption adds constraints to Fund W. The IR for a
constrained portfolio generally decreases with the aggressiveness of the strategy
because portfolio constraints reduce the transfer of active return forecasts into
active weights. Furthermore, the optimal active risk is given by the following
formula:

_ IR
Oy = TCEUB.

The addition of portfolio constraints reduces the TC, thus also reducing the opti-
mal active risk.

So, having maximum over- and underweight constraints on single-country posi-
tions decreases the optimal aggressiveness of the active management strategy.

9. Bis correct. The IR measures the consistency of active return generation. A
higher ratio generally indicates better managerial skill at achieving active returns
on a risk-adjusted basis. The IR for Candidate B (0.746) is higher than the IR for
Candidate A (0.582) and Candidate C (0.723).

Thus, Candidate B appears to have the greatest skill, as indicated by the highest
IR of 0.746.
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10. C is correct. The IR is calculated as IR = (TC) (IC) VBR, where BR is breadth.
Change 3, establishing new constraints of caps on the over- and underweight of
sectors, reduces the correlation of optimal active weights with the actual active
weights, which results in a decreased TC and thus a decrease in the IR. Change 1
(increasing portfolio size from 36 to 50) and Change 2 (increasing the frequency
of rebalancing from annually to semi-annually) would both likely have the effect
of increasing the BR of the portfolio, which would increase the IR.

11. B is correct. Based on the differences in returns for the portfolio and benchmark
in Exhibit 1, the value added by each asset class within the portfolio is shown in

the following table:
Portfolio
Sub-Portfolio Benchmark Value Added Allocation
Return (%) Return (%) (%) (%)
Equities 36.9 31.6 5.3 63
sub-portfolio
Bond sub-portfolio -2.4 -2.6 0.2 28
Real estate 33.4 28.3 5.1 9

sub-portfolio

The value added from security selection is calculated as the sum of the actual
portfolio weights multiplied by each sub-portfolio’s value added measure. Thus,
the value added from security selection is calculated as: Value added from securi-
ty selection = 0.63(5.3%) + 0.28(0.2%) + 0.09(5.1%) = 3.9%.

A is incorrect. It represents the value added from asset allocation (2.3%).

C is incorrect. It represents the total value added (2.3% + 3.9% = 6.1%, with
rounding).

12. A is correct. The value added from asset allocation is calculated as the sum of
the differences in the weights between the strategic (benchmark) allocation and
the actual sub-portfolio allocation multiplied by each sub-portfolio’s benchmark

return.
Strategic Actual — Strategic
Benchmark Actual Asset Asset Asset Allocation
Return (%) Allocation (%) Allocation (%) (%)
Equities 31.6 63 60 +3
sub-portfolio
Bond sub-portfolio -2.6 28 35 -7
Real estate 28.3 9 5 +4

sub-portfolio

Thus, the value added by the active asset allocation decision is calculated as

Value added from asset allocation decision = 0.03(31.6%) — 0.07(—2.6%) +
0.04(28.3%)

=2.3%.

B is incorrect. It is the value added from security selection.
Cis incorrect. It is the total value added.

13. B is correct. The information ratio for a portfolio can be expressed as follows:
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IR = (TO) dO VBR.

The information ratios for the three sub-portfolios are calculated as follows:

Information Ratio

Equities sub-portfolio 0.90 x 0.091 x (21)%° = 0.38
Bond sub-portfolio 0.79 x 0.087 x (23)%5 = 0.33
Real estate sub-portfolio 0.86 x 0.093 x (19)%5 = 0.35

14.

15.

16.

17.

18.

19.

Based on the information ratio, the equities sub-portfolio outperformed the real
estate sub-portfolio. The information ratio for the equities sub-portfolio of 0.38
was higher than the information ratio for the real estate sub-portfolio of 0.35 and
the bond sub-portfolio of 0.33.

C is correct. The information ratio for a portfolio of risky assets will generally
shrink if cash is added to the portfolio. Because the diversified asset portfolio
is an unconstrained portfolio, its information ratio would be unaffected by an
increase in the aggressiveness of active weights.

A is correct. Both properties are correct. For Property 1, if wp is the weight of an
actively managed portfolio and (1 — wp) is the weight on risk-free cash, changing
wp does not change the Sharpe ratio, as can be seen in this equation:

For Property 2, the information ratio of an unconstrained portfolio is unaffected
by multiplying the active security weights, Aw,, by a constant.

B is correct. A closet index will have a very low active risk and will also have a
Sharpe ratio very close to the benchmark. Therefore, Statements I and III are
consistent with a closet index portfolio. A closet index’s information ratio can
be indeterminate (because the active risk is so low) and is often negative due to
management fees.

B is correct. The information ratio is unaffected by rebalancing the active portfo-
lio and the benchmark portfolio. In this case, the active return and active risk are
both reduced by 25% and the information ratio will be unchanged.

B is correct. The highest squared Sharpe ratio of an actively managed portfolio is
SR% = SRZ+IR? = 0.3332+0.152 = 0.1334.
The highest Sharpe ratio is SRp = v¥0.1334 = 0.365.

A is correct. The optimal amount of active risk is

IR 0.15
04 = SR,O8 = WIS.O% = 8.11%.

The weight on the active portfolio (Indigo) would be 8.11%/8.0% = 1.014, and the
weight on the benchmark portfolio would be 1 - 1.014 = -0.014.

We can demonstrate that these weights achieve the maximum Sharpe ratio (of
0.365). Note that 8.11% is the optimal level of active risk and that Indigo has an

expected active return of 1.014(1.2%) = 1.217% over the benchmark and a total
excess return of 6.0% + 1.217% = 7.217%. The portfolio total risk is

op? =0z + 0,2 =18.0% + 8.111% = 389.788.

Taking the square root, op = 19.743, and the optimal Sharpe ratio is indeed
7.217/19.743 = 0.365.
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20.

21.

Analysis of Active Portfolio Management

B is correct. The optimal active portfolio is the portfolio with the highest infor-
mation ratio, the ratio of active return to active risk. The IRs for the three active
portfolios are as follows:

IR, = 1.0/10.0 = 0.10
IRg = 0. 5/3.0 = 0.167

IR = 0/2.0 = 0.00

Portfolio B has the highest IR and is the best active portfolio; it is therefore the
best portfolio to combine with the benchmark.

A is correct. Manager A has the highest information ratio. The information ratio

is defined as IR = %. The managers in this example have the following

information ratios:

Manager A Manager B Manager C

Information ratio 0.7/3.2 = 0.219 0.6/3.1 = 0.194 1.2/6.3 = 0.190

22.

23.

24.

25

Cis correct. Using the equation IR* = IC x VBR and assuming that breadth can
be interpreted as number of securities in the portfolio, solving for breadth in the

2
equation yields (001% =17.000.

C is correct. The transfer coefficient measures how well the anticipated (ex ante),
risk-adjusted returns correlate with the risk-adjusted active weights. This is also

expressed in the equation for the transfer coeflicient: TC = p(y;/0;,Aw;0;).

B is correct. The IC measures an investment manager’s ability to forecast returns.

. Cis correct. The proper statistic to calculate is the information coefficient, and it

is defined as follows:

IC =p (%,%) .

A manager is a good forecaster if his or her ex ante, active return expectations
(forecasts) are highly correlated with the realized active returns. The information
coefficient requires that these forecasts and realized returns be risk-weighted.
When this is done for the three managers, the risk-weighted forecasts and real-
ized returns are:

Risk-Weighted Forecasts, p;/o; Ryilo;

Manager 1 Manager 2 Manager 3 Realized
Security 1 0.176 0.235 0.147 0.353
Security 2 0.400 0.100 0.150 0.700
Security 3 0.417 0.000 0.042 0.333
Security 4 0.240 0.080 0.060 0.080

The ICs are found by calculating the correlations between each manager’s
forecasts and the realized risk-weighted returns. The three managers have the
following ICs:



© CFA Institute. For candidate use only. Not for distribution.

Solutions

Manager 1 Manager 2 Manager 3

Information coefficient 0.5335 0.0966 0.6769

Manager 3 has the highest IC.

26. B is correct. The proper statistic to calculate is the transfer coefficient, and it is

defined as follows:
TC = p(ul/GZ’Alel)

The TC is the cross-sectional correlation between the forecasted active security
returns and the actual active weights, adjusted for risk.

Risk-Weighted Forecasts, p;/0; Risk-Adjusted Weights, Aw;o;
Manager Manager Manager Manager
Manager 1 2 3 1 2 Manager 3
Security 1 0.1765 0.2353 0.1471 -0.0213 0.0340 -0.0085
Security 2 0.4000 0.1000 0.1500 0.0025 0.0000 0.0050
Security 3 0.4167 0.0000 0.0417 0.0090 -0.0120 0.0060
Security 4 0.2400 0.0800 0.0600 0.0063 -0.0250 -0.0125

The three managers have the following TCs:

Manager 1 Manager 2 Manager 3

Transfer coefficient 0.7267 0.8504 -0.0020

27.

28.

29.

Manager 2 has the highest TC.

A is correct. Manager 1’s IR = TC x IC x VBR = 1.0 x 0.15 x V50 = 1.06. Manager
2’s IR = 0.8 x 0.10 x V100 = 0.80. Manager 1’s active return is 1.06(5.0) = 5.3%,
and Manager 2’s expected active return is 0.80(5.0) = 4.0%. Manager 1 has the
greater expected active return.

Cis correct. If the decisions about each of the 200 stocks are not independent,
and if the decisions about a stock from one month to the next are not indepen-
dent, then Goudon Partners is overstating its estimates of its breadth and its
expected active returns.

B is correct. Although the relaxation of portfolio constraints will increase the
transfer coefficient (and expected active returns), the lower information coeffi-
cient reduces the information ratio and the expected active return.
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LEARNING OUTCOMES

Mastery

The candidate should be able to:

[
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explain the components of execution costs, including explicit and
implicit costs

calculate and interpret effective spreads and VWAP transaction cost
estimates

describe the implementation shortfall approach to transaction cost
measurement

describe factors driving the development of electronic trading
systems

describe market fragmentation

identify and contrast the types of electronic traders

describe characteristics and uses of electronic trading systems
describe comparative advantages of low-latency traders

describe the risks associated with electronic trading and how
regulators mitigate them

describe abusive trading practices that real-time surveillance of
markets may detect

COSTS OF TRADING

[

explain the components of execution costs, including explicit and
implicit costs




160

Learning Module 3

© CFA Institute. For candidate use only. Not for distribution.
Trading Costs and Electronic Markets

Securities research, portfolio management, and securities trading support the invest-
ment process. Of the three, trading is often the least understood and least appreciated
function. Among the questions addressed in this reading are the following:

= What are explicit and implicit trading costs, and how are they measured?
= How is a limit order book interpreted?
=  How have trading strategies adapted to market fragmentation?

= What types of electronic traders can be distinguished?

This reading is organized as follows: Section 2 discusses the direct and indirect
costs of trading.! Section 3 discusses developments in electronic trading and the
effects they had on transaction costs and market fragmentation. Section 4 identifies
the most important types of electronic traders. Section 5 describes electronic trading
facilities and some important ways traders use them. Section 6 discusses risks posed
by electronic trading and how regulators control them. Finally, Section 7 summarizes
the reading.

Costs of Trading

Understanding the costs of trading is critical for ensuring optimal execution and
transaction cost management for portfolios. Because trading costs are a significant
source of investment performance slippage, investment sponsors and their investment
managers pay close attention to trading processes.

The costs of trading include fixed costs and variable costs. For buy-side institu-
tions, fixed trading costs include the costs of employing buy-side traders, the costs
of equipping them with proper trading tools (electronic systems and data), and the
costs of office space (trading rooms or corners). Small buy-side institutions often avoid
these costs by not employing buy-side traders. Their portfolio managers submit their
orders directly to their brokers. Variable transaction costs arise from trading activity
and consist of explicit and implicit costs.

Explicit costs are the direct costs of trading, such as broker commission costs,
transaction taxes, stamp duties, and fees paid to exchanges. They are costs for which
a trader could receive a receipt.

Implicit costs, by contrast, are indirect costs caused by the market impact of trading.
Buyers often must raise prices to encourage sellers to trade with them, and sellers often
must lower prices to encourage buyers. The price concessions that impatient traders
make to complete their trades are called the market impacts of their trades. For small
orders, market impact often is limited to buying at bid prices and selling at lower ask
prices. Small market orders generally have small market impact because these orders
often are immediately filled by traders willing to trade at quoted bid and offer prices,
or even better prices. Larger orders have greater market impact when traders must
move the market to fill their orders. In these cases, traders must accept larger price
concessions (less attractive prices) to execute their orders in entirety. Although no
receipt can be given for implicit costs, they are real nonetheless.

Implicit costs result from the following issues:

= The bid-ask spread is the ask price (the price at which a trader will sell a
specified quantity of a security) minus the bid price (the price at which a
trader will buy a specified quantity of a security). Traders who want to trade
quickly buy at higher prices and sell at lower prices than those willing to
wait for others to trade with them.

1 CFA Institute would like to thank Ananth Madhavan, PhD, at BlackRock (USA) for his contribution to
this section, which includes material first written by him.
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= Market impact (or price impact) is the effect of the trade on transaction
prices. Traders who want to fill large orders often must move prices to
encourage others to trade with them.

= Delay costs (also called slippage) arise from the inability to complete the
desired trade immediately. Traders fail to profit when they fill their orders
after prices move as they expect.

= Opportunity costs (or unrealized profit/loss) arise from the failure to exe-
cute a trade promptly. Traders fail to profit when their orders fail to trade
and price move as they expect.

Dealer Quotes

Dealers provide liquidity to other traders when they allow traders to buy and sell when
those traders want to trade. Those traders may be the clients known to the dealers,
or they may be unknown traders whose orders exchanges assign to standing dealer
orders and quotes.

Unlike brokers, dealers trade for their accounts when filling their customers’ orders.
When dealers buy or sell, they increase or reduce their inventories. Dealers profit by
selling at ask prices that are higher than the bid prices at which they buy. If buying
interest is greater than selling interest, dealers raise their ask prices to discourage
buyers and raise their bid prices to encourage sellers. Likewise, if selling interest is
greater than buying interest, dealers lower their ask prices to encourage buyers and
lower their bid prices to discourage sellers.

Dealers help markets function well by being continuously available to take the
other side of a trade when other traders want to trade. Dealers thus make markets
more continuous. They are especially important in markets for infrequently traded
securities in which buyers and sellers rarely are present at the same time. For example,
most bond markets are overwhelmingly dealer markets because most bonds rarely
trade. If an investor wants to sell a rarely traded bond, the investor might have a long
wait before another investor interested in buying that bond arrives. Instead, a dealer
generally will buy the bond and then try to market it to potential buyers. Practitioners
say that dealers “make market” when they offer to trade.

Bid-Ask Spreads and Order Books

The prices at which dealers will buy or sell specified quantities of a security are,
respectively, their bid prices and ask prices. (Ask prices are also known as offer
prices.) The excess of the ask price over the bid price is the dealer’s bid-ask spread.

When several dealers offer bid prices, the best bid is the offer to buy with the
highest bid price. The best bid is also known as the inside bid. The best ask, also
known as the best offer or inside ask, is the offer to sell with the lowest ask price.

The spread between the best bid price and the best ask price in a market is the
market bid—ask spread, which is also known as the inside spread. It will be smaller
(tighter or narrower) than the individual dealer spreads if the dealer with the highest
bid price is not also the dealer with the lowest ask price.

For example, suppose that a portfolio manager gives the firm’s trading desk an
order to buy 1,000 shares of Economical Chemical Systems, Inc. (ECSI). Three deal-
ers (coded A, B, and C) make a market in those shares. When the trader views the
market in ECSI at 10:22 a.m. on his computer screen, the three dealers have put in
the following limit orders to trade at an exchange market:

= Dealer A: bid: 98.85 for 600 shares; ask: 100.51 for 1,000 shares
»  Dealer B: bid: 98.84 for 500 shares; ask: 100.55 for 500 shares
s Dealer C: bid: 98.82 for 700 shares; ask: 100.49 for 200 shares
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The bid—ask spreads of Dealers A, B, and C are, respectively,

= 100.51 - 98.85 = 1.66
= 100.55-98.84 =171
= 100.49 - 98.82 = 1.67

The best bid price, 98.85 by Dealer A, is lower than the best ask price, 100.49 by
Dealer C. The market spread is thus 100.49 - 98.85 = 1.64, which is lower than any
of the dealers’ spreads.

The trader might see the quote information organized on his screen as shown in
Exhibit 1. In this display, called a limit order book, the bids and asks are separately
ordered from best to worst with the best at the top. The trader also notes that the
midquote price (halfway between the market bid and ask prices) is (100.49 + 98.85)/2
= 99.67.

Exhibit 1: The Limit Order Book for Economical Chemical Systems, Inc.

Bids Asks
Dealer Time Entered Price Size Dealer Time Entered Price Size
A 10:21 a.m. 98.85 600 C 10:21 a.m. 100.49 200
B 10:21 a.m. 98.84 500 A 10:21 a.m. 100.51 1,000
C 10:19 a.m. 98.82 700 B 10:19 a.m. 100.55 500

Note: The bids are ordered from highest to lowest, while the asks are ordered from lowest to highest.
These orderings are from best bid or ask to worst bid or ask.

If the trader on the firm’s trading desk submits a market buy order for 1,000 shares, the
trader would purchase 200 shares from Dealer C at 100.49 per share and 800 shares
from Dealer A at 100.51 per share.

Note that filling the second part of the order cost the trader 0.02 per share more
than the first part because Dealer C’s ask size was insufficient to fill the entire order.
Large orders have price impact when they move down the book as they fill. The price
impact of an order depends on its size and the available liquidity.

If this market were not an exchange market, the trader might choose to direct the
buy order to a specific dealer—for example, to Dealer A. The trader may do so for
many reasons. The trader may believe that Dealer A more likely will honor her quote
than would Dealer C. Alternatively, the trader may believe that Dealer A more likely
will settle the trade than Dealer C. Such considerations are especially important in
markets for which no clearinghouse guarantees that all trades will settle—for example,
most currency markets. Institutions active in such markets may screen counterparties
on credit criteria. Finally, the trader might fear that Dealer A will cancel her quote
when she (or a computer managing her quote) sees that a trade took place at 100.49.
Sending the order first to Dealer A thus could produce a better average price.

Implicit Transaction Cost Estimates

Investment managers and traders measure transaction costs so that they can better
predict the cost of filling orders and so that they can better manage the brokers and
dealers who fill their orders. Buyers, of course, want to trade at low prices, while sellers
want to trade at high prices. Expensive trades are purchases arranged at high prices
or sales arranged at low prices.
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To estimate transaction costs, analysts compare trade prices to a benchmark price.
Commonly used price benchmarks include the midquote price at the time of the
trade, the midquote price at the time of the order submission, and a volume-weighted
average price around the time of the trade. These three benchmarks, respectively,
correspond to the effective spread, implementation shortfall, and VWAP methods of
transaction cost estimation.

EFFECTIVE SPREADS AND VOLUME-WEIGHTED COST
ESTIMATES

] calculate and interpret effective spreads and VWAP transaction cost
estimates

] describe the implementation shortfall approach to transaction cost
measurement

The market spread is a measure of trade execution costs. It is how much traders would
lose per quantity traded if they simultaneously submitted buy and sell market orders
that respectively execute at the ask and bid prices. The loss is the cost of trading,
because this strategy otherwise accomplishes nothing. Given that two trades generated
the cost, the cost per trade is one half of the quoted spread.

The prices that traders receive when trading often differ from quoted prices. Smaller
orders sometimes fill at better prices; larger orders often fill at worse prices. Standing
orders offering liquidity fill at same-side prices (buy at bid, sell at ask), if they fill at all.

The effective spread provides a more general estimate of the cost of trading. It
uses the midquote price (the average, or midpoint, of the bid and the ask prices at the
time the order was entered) as the benchmark price:

Effective spread transaction cost estimate =

Trade price — (M) for buy orders
Trade size x Bid + Ask .
(f) — Trade price for sell orders

For a buy order filled at the ask, the estimated implicit cost of trading is half the
bid—ask spread, because Ask — [(Bid + Ask)/2] = [(Ask - Bid)/2]. Multiplying this
midquote price benchmark transaction cost estimate by 2 produces a statistic called
the effective spread. It is the spread that traders would have observed if the quoted
ask (for a purchase) or the bid (for a sale) were equal to the trade price.

The effective spread is a sensible estimate of transaction costs when orders are filled
in single trades. If an order fills at a price better than the quoted price (e.g., a buy order
fills at a price below the ask price), the order is said to receive price improvement
and the spread is effectively lower. Price improvement occurs when trade execution
prices are better than quoted prices. An order that fills at a price outside the quoted
spread has an effective spread that is larger than the quoted spread. Such results occur
when trade execution prices are worse than quoted prices.

The effective spread is a poor estimate of transaction costs when traders split large
orders into many parts to fill over time. Such orders often move the market and cause
bid and ask prices to rise or fall. The impact of the order on market prices, called
market impact, makes trading expensive—especially for the last parts to fill—but the
effective spread will not fully identify this cost if it is computed separately for each trade.
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For example, suppose that a buy order for 10,000 shares fills in two trades. The
prices and sizes of these trades and the best bids and offers in the market when the
trades occurred appear in the following table:

Trade Trade Price Trade Size Prevailing Bid Prevailing Offer
#1 10.21 4,000 10.19 10.21
#2 10.22 6,000 10.20 10.22

For this buy order, the effective spread transaction cost per share is 0.01, or [(10.21-
10.19)/2] and [(10.22 — 10.20)/2], for both trades (the effective spreads are both
0.02). Thus, the total transaction cost estimate measured using the midquote price
benchmark is 100 = 0.01 x 10,000. This estimate is problematic because it reflects
the higher price of the second trade, which was likely caused by the market impact
of the trader’s first trade.

Effective spreads also do not measure delay costs (also called slippage) that arise
from the inability to complete the desired trade immediately because of its size in
relation to the available market liquidity. Delay costs also arise when portfolio man-
agers or their traders fail to create and route orders quickly to the markets where they
will fill most quickly. Analysts often measure delay costs on the portion of the order
carried over from one day to the next. Delay is costly when price moves away from
an order (up for a buy order, down for a sell order), often because information leaks
into the market before or during the execution of the order.

When delays in execution cause a portion of the order to go unfilled, the asso-
ciated cost is called opportunity cost. For example, suppose a futures trader places
an order to buy 10 contracts with a limit price of 99.00, good for one day, when the
market quote is 99.01 to 99.04. The order does not execute, and the contract closes at
99.80. If the order could have been filled at 99.04, the difference (99.80 — 99.04 = 0.76)
reflects the opportunity cost per contract. By trading more aggressively, the trader
might have avoided these costs. Opportunity costs are difficult to measure. In the
example, the one-day time frame is arbitrary, and the assumption that the order could
fill at 99.04 may be suspect. The estimate usually is sensitive to the time frame chosen
for measurement and to assumptions about the prices at which orders could trade.

Implementation Shortfall

The implementation shortfall method of measuring trading costs addresses the
problems associated with the effective spread method. Implementation shortfall is
also attractive because it views trading from an investment management perspective
and measures the total cost of implementing an investment decision by capturing all
explicit and implicit costs. The implementation shortfall method includes the market
impact costs and delay costs as well as opportunity costs, which are often significant
for large orders.

Implementation shortfall compares the values of the actual portfolio with that of
a paper portfolio constructed on the assumption that trades could be arranged at the
prices that prevailed when the decision to trade is made. The prevailing price—also
called the decision price, the arrival price, or the strike price—is generally taken to be
the midquote price at the time of the trade decision. The excess of the paper value over
the actual value is the implementation shortfall. The coverage of implementation
shortfall is continued at Level III.
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VWAP Transaction Cost Estimates

Volume-weighted average price (VWAP) is one of the most widely used benchmark
prices that analysts use to estimate transaction costs. Analysts typically compute the
VWAP using all trades that occurred from the start of the order until the order was
completed, a measure that is often referred to as “interval VWAP” The VWARP is the
sum of the total dollar value of the benchmark trades divided by the total quantity of
the trades. The VWAP transaction cost estimate formula is as follows:

VWAP transaction cost estimate =
. Trade VWAP — VWAP benchmark for buy orders
Trade size x
VWAP benchmark — Trade VWAP for sell orders

The VWAP transaction cost estimate is popular in part because it is easy to interpret.
It answers this question: Did you get a better or worse average price than all traders
trading when you were trading?

Interpreting VWAP transaction cost estimates is problematic when the trades being
evaluated are a substantial fraction of all trades in the VWAP benchmark, or, more
generally, when the trades took place at the same rate as other trades in the market. In
both cases, the Trade VWAP and the VWAP benchmark will be nearly equal, which
would suggest that the evaluated trades were not costly. But this conclusion would
be misleading if the trade had substantial price impact. For example, if a large trader
were the only buyer for a given trading period (or interval), the VWAP transaction
cost estimate would be zero regardless of the market impact.

This bias toward zero helps explain why the measure is so popular. Investment
managers like to show their investment sponsors transaction cost estimates that
suggest that trading is not expensive.

EXAMPLE 1

Transaction Cost Analyses for an llliquid Stock

Arapahoe Tanager, portfolio manager of a Canadian small-cap equity mutual
fund, and his firm’s chief trader, Lief Schrader, are reviewing the execution of
a ticket to sell 12,000 shares of Alpha Company, limit C$9.95. The order was
traded over the day.

Schrader split the ticket into three orders that executed that day as follows:

A. A market order to sell 2,000 shares executed at a price of C$10.15.
Upon order submission, the market was C$10.12 bid for 3,000 shares,
2,000 shares offered at C$10.24.

B. A market order to sell 3,000 shares executed at a price of C$10.11.
Upon order submission, the market was C$10.11 bid for 3,000 shares,
2,000 shares offered at C$10.22.

(. Toward the end of the trading day, Schrader submitted an order to
sell the remaining 7,000 shares, limit C$9.95. The order executed in
part, with 5,000 shares trading at an average price of C$10.01. Upon
order submission, the market was C$10.05 bid for 3,000 shares, 2,000
shares offered at C$10.19. This order exceeded the quoted bid size
and “walked down” the limit order book (i.e., after the market bid was
filled, the order continued to sell at lower prices). After the market
closed, Schrader allowed the order to cancel. Tanager did want to sell
the 2,000 unfilled shares on the next trading day.
Only two other trades in Alpha Company occurred on this day: 2,000 shares
at C$10.20 and 1,000 shares at C$10.15. The last trade price of the day was
C$9.95; it was C$9.50 on the following day.
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1. For each of the three fund trades, compute the quoted spread. Also, com-
pute the average quoted spreads prevailing at the times of each trade.

Solution:

The quoted spread is the difference between the ask and bid prices. For
the first order, the quoted spread is C$10.24 - C$10.12 = C$0.12. Similarly,
the quoted spreads for the second and third orders are C$0.11 and C$0.14,
respectively. The average quoted spread is (C$0.12 + C$0.11 + C$0.14)/3 =
C$0.1233.

2. For each of the three fund trades, compute the effective spread (use the
average fill price for the third trade). Also, compute the average effective
spread.

Solution:

The effective spread for a sell order is 2 x (Midpoint of the market at the
time of order entry — Trade price). For the first order, the midpoint of the
market at the time of order entry is (C$10.12 + C$10.24)/2 = C$10.18, so
that the effective spread is 2 x (C$10.18 — C$10.15) = C$0.06.

The effective spread for the second order is 2 x [(C$10.11 + C$10.22)/2 —
C$10.11] = C$0.11.

The effective spread for the third order is 2 x [(C$10.05 + C$10.19)/2 -
C$10.01] = C$0.22.

The average effective spread is (C$0.06 + C$0.11 + C$0.22)/3 = C$0.13.

3. Explain the relative magnitudes of quoted and effective spreads for each of
the three fund trades.

Solution:

The first trade received price improvement because the shares sold at a price
above the bid price. Therefore, the effective spread is less than the quoted
spread. No price improvement occurred for the second trade because the
shares sold at the bid price. Also, the second trade had no price impact
beyond trading at the bid; the entire order traded at the quoted bid. Accord-
ingly, the effective and quoted spreads are equal. The effective spread for the
third trade is greater than the quoted spread because the large order size,
which was greater than the bid size, caused the order to walk down the limit
order book. The average sale price was less than the bid so that the effective
spread was higher than the quoted spread.

4. Calculate the VWARP for all 13,000 Alpha Company shares that traded that
day and for the 10,000 shares sold by the mutual fund. Compute the VWAP
transaction cost estimate for the 10,000 shares sold.

Solution:

The VWARP for the day is the total dollar volume divided by the total number
of shares traded. The dollar volume is 2,000 shares x C$10.15 + 3,000 shares
x C$10.11 + 5,000 shares x C$10.01 + 2,000 shares x C$10.20 + 1,000 shares
at C$10.15 = C$131,230. Dividing this by the 13,000-share total volume
gives a VWAP of C$10.0946. A similar calculation using only the sales made
by the mutual fund gives a trade VWAP of C$10.0680. The VWAP trans-
action cost estimate for the sale is the difference multiplied by the 10,000
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shares sold: C$266.15 = 10,000 shares x (C$10.0946 — C$10.0680) [differ-
ences due to rounding].

DEVELOPMENT OF ELECTRONIC MARKETS

] describe factors driving the development of electronic trading
systems
] describe market fragmentation

The application of new information technologies to trading processes produced radical
changes in how investment managers trade. Automated trading systems and trading
strategies replaced manual processes. New electronic exchanges, alternative trading
systems, electronic traders, and securities dramatically changed trading in most
markets. The resulting efficiencies generally improved market quality, but electronic
trading also produced new regulatory concerns. High levels of fragmentation and
electronification now characterize most global trading markets.

Electronic Trading

Trading at organized exchanges now depends critically on automated electronic
systems used both by exchanges and by their trader clients. The exchanges use elec-
tronic systems to arrange trades by matching orders submitted by buyers with those
submitted by sellers. Traders use electronic systems to generate the orders that the
exchanges process. The most important electronic traders are dealers, arbitrageurs,
and buy-side institutional traders who use algorithmic trading tools provided by their
brokers to fill their large orders.

The two types of systems are co-dependent: Traders need high-speed order pro-
cessing and communication systems to implement their electronic trading strategies,
and the exchanges need electronic exchange systems to process the vast numbers of
orders that these electronic traders produce. The adoption of electronic exchange
systems led to huge growth in automated order creation and submission systems.

The widespread use of electronic trading systems significantly decreased trading
costs for buy-side traders. Costs fell as exchanges obtained greater cost efficiencies
from using electronic matching systems instead of floor-based, manual trading systems.
These technologies also decreased costs and increased efficiencies for the dealers and
arbitrageurs, who provide much of the liquidity offered at exchanges. Competition
forced them to pass along many of the benefits of their new technologies to buy-side
traders in the form of narrower spreads quoted for larger sizes. New electronic
buy-side order management systems also decreased buy-side trading costs by allowing
a smaller number of buy-side traders to process more orders and to process them
more efficiently than manual traders.
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Advantages of Electronic Trading Systems

Compared with floor-based trading systems, electronic order-matching systems enjoy
many advantages:

=  Most obviously, electronic systems are cheap to operate once built.
Operating in server rooms, they require less physical space than trading
floors. Also, in contrast to floor-based trading systems, electronic trading
systems do not require exchange officials to record and report prices.

= Electronic exchange systems do exactly what they are programmed to do.
When properly programmed, they precisely enforce the exchange’s trading
order precedence and pricing rules without error or exception.

= Electronic exchange systems can also keep perfect audit trails so that foren-
sic investigators can determine the exact sequence and timing of events that
may interest them.

= Electronic exchange systems that support hidden orders keep those orders
perfectly hidden. Unlike floor brokers, they never inadvertently or fraudu-
lently reveal their clients’ hidden orders to others.

= In contrast to floor-based brokers and exchange officials, electronic
order-matching systems can operate, for the most part, on a continuous,
“around-the-clock” basis.

= Finally, electronic exchanges can operate when bad weather or other events
would likely prevent workers from convening on a floor.

These efficiencies led to great growth. Electronic trading systems have largely dis-
placed floor-based trading systems in all instruments for which order-driven markets
are viable. Order-driven markets—markets in which orders submitted by traders are
arranged based on a rules-based, order-matching system run by an exchange, a broker,
or an alternative trading system (ATS)—are now organized by most exchanges and
electronic communication networks (ECNs).

Additionally, computers have come to dominate the implementation of many
trading strategies because they are so efficient and so unlike human traders:

= Computers have infinite attention spans and a very wide attention scope.
They can continuously watch and respond to information from many instru-
ments and many markets simultaneously and essentially forever.

= Their responses are extraordinarily fast.

=  Computers are perfectly disciplined and do only what they are instructed
(programmed) to do.

= Computers do not forget any information that their programmers want to
save.

Electronification of Bond Markets

The electronic market structures of equity, futures, and options markets have attracted
tremendous attention throughout the world. Much less attention has been given to the
market structures of corporate and municipal bond markets, most of which, from the
customer’s point of view, have changed little since the late 19th century. Despite the
efforts of many creative developers of electronic bond trading systems, most public
investors in these markets still trade largely over the counter with dealers. The potential
for electronic trading systems in these markets—and the attendant growth in electronic
trading strategies—is quite large. Such systems undoubtedly will reflect the fact that
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bond issues—especially municipal bonds—vastly outnumber stock issues. Accordingly,
except for the most actively traded bonds, limit order book trading systems will not
be successful because buyers and sellers rarely will be present at the same time.

However, systems can be built that would allow public investors to trade with each
other when both sides are present in the market. These systems would provide order
display facilities, where public investors and proprietary traders could post limit orders
so that all traders could see them. Like marketable orders, limit orders seek to obtain
the best price immediately available; additionally, they instruct not to accept a price
higher than a specified limit price when buying or a price lower than a specified limit
price when selling. If these facilities also had automatic execution mechanisms and
regulations or legal decisions to prevent dealers from trading through displayed orders
when arranging their trades, bond transaction costs would drop substantially and bond
trading would become much more active. Many such electronic bond order-matching
systems already exist, but they primarily serve dealers and not public investors. Recent
empirical research suggests that public investors would greatly benefit if their brokers
provided them with direct access to these systems as they presently do in the equity
markets. Instead, most broker/dealers commonly interpose themselves.

Market Fragmentation

Markets for many asset classes have become increasingly fragmented throughout the
world because venues trading the same instruments have proliferated and trading in
any given instrument now occurs in multiple venues. Available liquidity for an instru-
ment on any one exchange now often represents just a small fraction of the aggregate
liquidity for that instrument. Market fragmentation—trading the same instrument
in multiple venues—increases the potential for price and liquidity disparities across
venues because buyers and sellers often are not in the same venues at the same time.

For example, in the United States, order flow in exchange-listed equities is now
divided among 11 exchanges, 40 alternative trading systems, and numerous dealers. In
the late 20th century, however, trading mainly occurred on three primary exchanges,
a few minor regional exchanges, and in the offices of some large institutional broker/
dealers. Alternative trading systems (ATSs), also known as electronic communication
networks (ECNs) or multilateral trading facilities (MTFs), are increasingly important
trading venues. They function like exchanges but do not exercise regulatory authority
over their subscribers except concerning the conduct of their trading in their trading
systems.

With increasing market fragmentation, traders filling large orders now adapt
their trading strategies to search for liquidity across multiple venues and across time
to control the market impacts of their trades. Electronic algorithmic trading tech-
niques, such as liquidity aggregation and smart order routing, help traders manage
the challenges and opportunities presented by fragmentation. Liquidity aggregators
create “super books” that present liquidity across markets for a given instrument.
These tools offer global views of market depth (available liquidity) for each instrument
regardless of which trading venue offers the liquidity. For example, the best bid, or
highest price a buyer is willing to pay, for a Eurodollar future may be on the Chicago
Mercantile Exchange (CME) and the second best on ELX Markets, a fully electronic
futures exchange. Smart order-routing algorithms send orders to the markets that
display the best-quoted prices and sizes.
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Effects on Transaction Costs

Numerous studies show that transaction costs declined with the growth of electronic
trading over time. Some studies also show that at a given point in time, lower transac-
tion costs are found in those markets with the greatest intensity of electronic trading.
These time-series and cross-sectional results are not surprising. They result from the
greater cost efficiencies associated with electronic trading.

With the growth of electronic trading, bid—ask spreads decreased substantially.
These decreases lowered transaction costs for retail traders and institutions trading
small orders.

Overall transaction costs also decreased for large orders, many of which are now
broken into smaller parts for execution. A study of the execution costs of tens of thou-
sands of equity orders for US stocks involving tens of millions of dollars of principal
value shows that the implementation shortfall cost of filling those orders dropped with
the growth of electronic trading. This evidence suggests that any profits obtained by
parasitic traders from front running orders are smaller than the cost savings obtained
by buy-side traders from trading in electronic markets using algorithms.

TYPES OF ELECTRONIC TRADERS

] identify and contrast the types of electronic traders

The proliferation of electronic exchange trading systems has led to the adoption of
electronic trading by proprietary traders, buy-side traders, and the electronic brokers
that serve them. Proprietary traders include dealers, arbitrageurs, and various types
of front runners—all of whom are profit-motivated traders. In contrast, buy-side
traders trade to fill orders for investment and risk managers who use the markets to
establish positions from which they derive various utilitarian and profit-motivated
benefits. Electronic brokers serve both types of traders.

Electronic traders differ in how they send orders to markets. Those proprietary
traders who are registered as broker/dealers usually send their orders directly to
exchanges. Those who are not broker/dealers must send their orders to brokers, who
then forward them to exchanges. These brokers are said to provide sponsored access
to their proprietary electronic trader clients. Brokers who provide sponsored access
have very fast electronic order processing systems that allow them to forward orders
to exchanges as quickly as possible while still undertaking the regulatory functions
necessary to protect the markets and themselves from various financial and operational
risks associated with brokering orders for proprietary electronic traders.

Electronic trading strategies are most profitable or effective when they can act on
new information quickly. Accordingly, proprietary traders and electronic brokers build
automated trading systems that are extremely fast. These systems often can receive
information of interest to the trader, process it, and place a trading instruction at an
exchange in less than a few milliseconds—and sometimes much faster.

The events that interest electronic traders include:

= trade reports and quote changes in the securities or contracts that they
trade;

= similar data for instruments that are correlated with the securities or con-
tracts that they trade;
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= indexes that summarize these data across markets and for various instru-
ment classes;

= changes in limit order books; and

= news releases from companies, governments, and other producers and
aggregators of information.

Electronic traders typically receive information about these events via high-speed
electronic data feeds. Not all electronic traders analyze all these different information
sources, but many do.

Electronic proprietary traders include high-frequency traders and low-latency
traders. High-frequency and low-latency (i.e., extremely fast) traders must often trade
very quickly in response to new information to be profitable. They are distinguished
by how often they trade.

High-frequency traders (HFTs) generally complete round trips composed of a
purchase followed by a sale (or a sale followed by a purchase) within a minute and
often as quickly as a few milliseconds. During a day, they may trade in and out of an
actively traded security or contract more than a thousand times—but usually only
in small sizes.

Low-latency traders include news traders who trade on electronic news feeds and
certain parasitic traders. Parasitic traders are speculators who base their predictions
about future prices on information they obtain about orders that other traders intend,
or will soon intend, to fill. Parasitic traders include front runners, who trade in front
of traders who demand liquidity, and quote matchers, who trade in front of traders
who supply liquidity. When trying to open or close positions, low-latency traders
often need to send or cancel orders very quickly in response to new information. In
contrast to HFTs, low-latency traders may hold their positions for as long as a day
and sometimes longer.

The distinction between HFTs and low-latency traders is relatively new. Many
commentators do not make any distinction, calling all electronic traders who need
to trade quickly HF Ts.

The Major Types of Electronic Traders

Electronic news traders subscribe to high-speed electronic news feeds that report news
releases made by corporations, governments, and other aggregators of information.
They then quickly analyze these releases to determine whether the information they
contain will move the markets and, if so, in which direction. They trade on this infor-
mation by sending marketable orders—instructions to fill the order at the best available
price—to wherever they expect they may be filled. News traders profit when they
can execute against stale orders—orders that do not yet reflect the new information.

For example, stock prices usually rise when a company announces earnings of 25
pence a share when the consensus forecast is only 10 pence. Electronic news traders
who receive the initial press release will use their computers to parse the text of the
release to find the earnings number. The computers then will compare that number
with the consensus forecast, which they have stored in their memory rather than on
disk to reduce access time. If the 15 pence difference is sufficiently large, news trad-
ers may send one or more marketable buy orders to exchanges for execution. News
traders must be very quick to ensure that they get to the market before others do. If
they are too late, the price may have changed already or liquidity suppliers may have
canceled their quotes.

Some news traders also process news releases that do not contain quantitative data.
Using natural language-processing techniques, they try to identify the importance of
the information for market valuations. For example, a report stating that “our main
pesticide plant shut down because of the accidental release of poisonous chemicals”
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might be marked as having strong negative implications for values. Electronic news
traders would sell on this information. If they are correct, the market will drop as
other, slower traders read, interpret, and act on the information. If they are wrong, the
market will not react to the information. In that case, news traders will reverse their
position and lose the transaction costs associated with their round-trip trades. (Note
that these transaction costs could be high if many news traders made the same wrong
inference.) Because round-trip transaction costs usually are lower than the profits
that electronic news traders can occasionally make when significant news arrives,
news traders often may trade with the expectation of being right only occasionally.

Electronic dealers, like all dealers, make markets by placing bids (prices at which
they are willing to buy) and offers (prices at which they are willing to sell) with the
expectation that they can profit from round trips at favorable net spreads. Those who
trade at the highest frequencies tend to be very wary. On the first indication that prices
may move against their inventory positions (i.e., price decreases if they are long or
own the asset; price increases if they are short or sold an asset they do not own), they
immediately take liquidity by executing on the opposite side to reduce their exposure.
They generally will not hold large inventory positions in actively traded stocks. As
soon as they reach their inventory limit on one side of the market or the other, they
cease bidding or offering on that side. Electronic dealers often monitor electronic
news feeds. They may immediately cancel all their orders in any security mentioned
in a news report. If the news is material, they do not want to offer liquidity to news
traders to whom they would lose. If the news is immaterial, they merely lose whatever
opportunity to trade may have come their way while out of the market.

Electronic dealers, like all other dealers, also keep track of scheduled news releases.
They cancel their orders just before releases to avoid offering liquidity to traders who
can act faster than they can. They also may try to reduce their inventories before a
scheduled release to avoid holding a risky position.

Electronic arbitrageurs look across markets for arbitrage opportunities in which
they can buy an undervalued instrument and sell a similar overvalued one. The
combination of these two positions is called an arbitrage portfolio, and the positions
are called legs. Electronic arbitrageurs try to construct their arbitrage portfolios at
minimum cost and risk.

Electronic front runners are low-latency traders who use artificial intelligence meth-
ods to identify when large traders, or many small traders, are trying to fill orders on
the same side of the market. They will purchase when they believe that an imbalance
of buy orders over sell orders will push the market up and sell when they believe the
opposite. Their order anticipation strategies try to identify predictable patterns in
order submission. They may search for patterns in order submissions, trades, or the
relations between trades and other events.

In most jurisdictions, dealers and brokers cannot legally front run orders that their
clients have submitted. These orders include large orders that they know their clients
are breaking up to fill in small pieces. But dealers and brokers can study records of
their clients’ past orders to identify patterns in their behavior that would allow them
to predict orders not yet submitted.

Some front runners also look for patterns in executed trades. For example, suppose
that a trader sees that trades of a given size have been occurring at the offer every 10
minutes for an hour. If the trader has seen this pattern of trading before, the trader
may suspect that the activity will continue. If so, the trader may buy on the assumption
that a trader is in the market filling a large buy order by breaking it into smaller pieces.

Buy-side traders, and the brokers who provide them with algorithms to manage
large orders, are aware of the efforts that electronic traders make to detect and front
run their orders. Accordingly, they randomize their strategies to make them more
difficult to detect. They submit orders at random times instead of at regular intervals,
and they submit various sizes instead of the same size. Although these techniques make
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detection more difficult, hiding large, liquidity-demanding trades is always challenging
because sophisticated traders can ultimately identify them by the inevitable relation
between prices and volumes that they create. Electronic front runners look for these
patterns, often using very advanced, automated data-mining tools.

Finally, some front runners examine the relation between trades and other events
to predict future trades. Traders who identify these events quickly may be able to
profit by buying ahead of retail or institutional traders. Because many traders initiate
trades in response to common stimuli or in response to predictable situations, trad-
ers who can identify patterns in the relations between trades and events may profit
from trading ahead. When the time between the stimulus and the response is short,
electronic traders have a clear advantage.

Electronic quote matchers try to exploit the option values of standing orders.
Standing orders are limit orders waiting to be filled. Options to trade are valuable to
quote matchers because they allow them to take positions with potentially limited
losses. Quote matchers buy when they believe they can rely on standing buy orders
to get out of their positions, and they sell when they can do the same with standing
sell orders. Traders say that quote matchers lean on these orders. If prices then move
in the quote matchers’ favor, they profit for as long as they stay in the security or
contract. But if the quote matchers conclude that prices are moving against them,
they immediately try to exit by trading with the standing orders and thereby limiting
their losses.

For example, a fast quote matcher may buy when a slow trader is bidding at 20.
If the price subsequently rises, the quote matcher will profit. If the quote matcher
believes that the price will fall, the quote matcher will sell the position to the buyer at
20 and thereby limit his losses. The main risk of the quote-matching strategy is that
the standing order may be unavailable when the quote matcher needs it. Standing
orders disappear when filled by another trader or when canceled.

Most large buy-side traders use electronic order management systems (OMSs)
to manage their trading. These systems keep track of the orders that their portfolio
managers want to be filled, which orders have been sent out to be filled, and which
fills have been obtained. Buy-side OMSs generally allow the buy-side trader to route
orders to brokers for further handling, along with instructions for how the orders
should be handled. These entities may include exchanges, brokers, dealers, and var-
ious alternative trading systems. The OMSs typically have dashboards that allow the
buy-side trader to see summaries of all activity of interest so that the trader can better
manage the trading process. Finally, the OMSs help the buy-side traders report and
confirm the trades to all interested parties.

Buy-side traders often employ electronic brokers to arrange their trades. In addition
to supporting standard order instructions, such as limit or market orders, these bro-
kers often provide a full suite of advanced orders, trading tactics, and algorithms. The
broker’s electronic trading system generally manages these advanced orders, tactics,
and algorithms, but in some cases, exchange computers may perform these functions.

ELECTRONICTRADING SYSTEM: CHARACTERISTICS
AND USES

] describe characteristics and uses of electronic trading systems

] describe comparative advantages of low-latency traders
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Traders value speed because it allows them to act before other traders can act. This
section identifies the three situations where speed is valuable, how exchanges and
traders build and use fast trading systems, and some select examples of how electronic
trading changed trading strategies.

Why Speed Matters

Electronic traders must be fast to trade effectively, regardless of whether they are
proprietary traders or buy-side traders. Electronic traders have three needs for speed:

1. Taking. Electronic traders sometimes want to take a trading opportunity
before others do. A new trading opportunity may attract many traders,
and an existing trading opportunity may attract many traders when market
events cause it to become more valuable (e.g., a standing limit order to sell
becomes much more attractive when the prices of correlated securities rise).
Often only the first trader to reach the attractive opportunity will bene-
fit. Thus, electronic traders must be fast so they can beat other traders to
attractive trading opportunities.

2. Making. Market events often create attractive opportunities to offer
liquidity. For example, at most exchanges when prices rise, the first traders
to place bids at improved prices acquire time precedence at those prices
that may allow them to trade sooner or at better prices than they otherwise
would be able to trade. Therefore, electronic traders must be fast so they can
acquire priority when they want it and before other traders do.

3. Canceling. Frequently, traders must quickly cancel orders they no longer
want to fill, often because market events have increased the option values
of those orders. For example, if traders have limit buy orders standing at the
best bid and large trades take place at other exchanges at the same price,
these traders may reasonably conclude that prices may drop and that they
may obtain better executions at a lower price. They must cancel their orders
as quickly as possible to reduce the probability that they will trade.

Note that electronic traders do not simply need to be fast to trade effectively:
They must be faster than their competitors. Little inherent value comes from being
fast; the value lies in being faster. The reason electronic trading systems have such
low latencies (i.e., are extremely fast) is because electronic traders have been trying
for years to be faster than their competitors.

Electronic order-handling systems used by exchanges also have grown faster as
exchanges compete for order flows from electronic traders. Electronic traders often
will not send orders to exchanges where they cannot quickly cancel them, especially
if other exchanges have faster trading systems. Accordingly, exchanges with slow
order-handling systems have lost market share.

Latency is the elapsed time between the occurrence of an event and a subsequent
action that depends on that event. For example, the event might be a trade at one
exchange, and the action might be the receipt by another exchange of an instruction
to cancel a standing order that a trader has sent upon learning of the trade. Electronic
traders measure these latencies in milliseconds or microseconds (millionths of a
second).

The latency of a linear multi-step process is the sum of the latencies of each step
in the process. The submission of an order instruction by a trader in response to an
event consists of three major steps, each of which involves many smaller steps beyond
the scope of this discussion:

1. The trader must learn that the event took place.



© CFA Institute. For candidate use only. Not for distribution.
Electronic Trading System: Characteristics and Uses

2. The trader must respond to the new information with a new order
instruction.

3. The trader must send, and the exchange must receive, the new instruction.

Traders must use very fast communication systems to minimize the latencies
associated with steps 1 and 3 (communicating in and out), and they must use very
fast computer systems to minimize the latency associated with step 2 (responding).

Fast Communications

Electronic traders and brokers use several strategies to minimize their communication
times. These strategies involve minimizing communication distances and maximizing
line speeds. Note that the relevant measure of communication distance is the total
of two distances that signals must travel. The first distance is from where the event
is reported (often an exchange but sometimes another type of news source) to the
computer that will process the information. The second distance is from the computer
to the exchange trading system where the trader wants to deliver an order instruction.

Electronic traders and brokers locate their computers as close as possible to the
exchanges at which they trade to minimize latencies resulting from physics: No mes-
sage can travel faster than the speed of light. At 300,000 kilometers (186,000 miles)
per second in a vacuum, light travels 300 kilometers in a millisecond. Although the
speed of light is incredibly fast, a fast computer with a clock speed of 5 GHz (billion
cycles per second) can do 5 million operations in a millisecond—which often is more
than required to receive information, process it, and send out an order instruction
in response.

Communication latencies are particularly important when messages must travel
significant distances. For example, the great circle (shortest) distances between Chicago
and New York and between New York and London are, respectively, 1,146 kilometers
and 5,576 kilometers. Thus, round-trip communications between these two pairs of
cities have minimum latencies of approximately 8 and 37 milliseconds simply because
of the speed of light. (The actual minimum latencies are longer because the speed of
light in standard optical fiber is 31% slower than the speed of light in a vacuum.) Such
delays illustrate that no electronic trader located at any significant distance from where
information is created or must be delivered can effectively compete with traders who
have minimized these combined distances.

Many exchanges allow electronic traders to place their servers in the rooms
where the exchange servers operate, a practice called collocation. Exchanges charge
substantial fees for collocation space and related services, such as air conditioning
and power. Note that even within collocation centers, concerns about fairness dictate
that the communication lines connecting proprietary servers to exchange servers all
be of the same length for all customers buying the same class of collocation service.

Electronic traders and brokers also use the fastest communication technologies they
can obtain to collect and transmit information when any distance separates the places
where information events occur from the places where they act on those events. To
that end, they use the fastest and most direct communication lines that are available.
For example, they prefer line-of-sight microwave channels to fiber-optic and copper
channels because of the differences in speed of electromagnetic wave propagation
through these materials. (Microwaves travel through air at just slightly below the
speed of light, whereas signals travel through fiber-optic channels and copper wires
only two-thirds as quickly.) They also ensure that their communications pass through
the fewest electronic routers and switches possible because passage through each of
these devices adds its latency to the total latency of the line.
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Finally, electronic traders and brokers subscribe to special high-speed data feeds
directly from exchanges and other data vendors. The vendors charge premium
prices for these services, which are delivered over very high-speed communication
lines. Some exchanges provide multiple classes of data services that vary by speed to
price-discriminate among their clients.

Fast Computations

Once electronic traders receive information about an event of interest, they must decide
whether to act on that information and how. Those traders who can make decisions
faster than their competitors will trade more profitably. Electronic traders minimize
the latencies associated with their decision making by using several strategies.

First and most obviously, they use very fast computers. They overclock their
processors (i.e., run them faster than the processor designers intended) and use
liquid cooling systems to keep them from melting. They store all information in fast
memory to avoid the latencies associated with physical disk drives, which cannot
deliver information while their heads are seeking the right track and can only deliver
information as fast as their disks spin once the right track is found. They sometimes
use specialized processors designed to solve their specific trading problems quickly,
and they may even use processors etched on gallium arsenide rather than silicon.

Electronic traders also must run very efficient software. They often use simple and
specialized operating systems to avoid the overhead associated with supporting oper-
ating system functions they do not use. Remarkably, many electronic trading systems
run under variants of the original MS-DOS operating system because of its simplicity.

Electronic traders optimize their computer code for speed. They often write
important functions that they repeatedly use in assembler language to ensure that they
run quickly. (Code written in high-level languages, such as C++, tends to be slower
because their compilers are designed to handle all types of code, not just code written
to solve trading problems.) And they avoid using such languages as Python because
they are interpreter languages that compile (create executable machine code) as they
run, rather than compiling only once when first written.

Some electronic trading problems change so frequently that speed of coding is
more important than speed of execution. For example, some problems depend on
ever-changing sets of conditions or exceptions that present or constrain profit opportu-
nities. For such problems, traders use high-level languages (e.g., Python), because they
can code faster and more accurately in these languages than in lower-level languages,
such as C++. If they expect that the software will remain useful, they may later recode
their routines in other languages to make them run faster.

Some electronic traders also reduce latency by creating contingency tables that
contain prearranged action plans. For example, suppose that a bid rises in a market
in which electronic traders are active. In response to the increased bid, traders may
want to raise their bids or offers. The decision to do so may depend on their inventory
positions and perhaps on many other factors as well. To decide what to do follow-
ing an increased bid may require substantial analyses, which take time. Traders can
reduce their decision latencies by doing these analyses before the bid increases instead
of afterward. Seeing the increased bid, they can respond by simply looking up the
optimal response in a contingency table stored in memory. To be most useful, the
contingency tables must be kept up to date and must include responses for most-likely
events. In this example, traders presumably would also have precomputed responses
for a decrease in the bid, among many other contingencies.
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EXAMPLE 2

Latency

1. Explain why low-latency is important to electronic traders.

Solution:

Electronic traders need a comparative speed advantage to 1) take advantage
of market opportunities before others do, 2) receive time precedence that
would allow them to trade sooner when offering liquidity to others, and 3)
ensure order cancellation when they no longer want to fill the order. To gain
a comparative advantage relative to others, electronic traders try to mini-
mize latency—the time between an event occurring and a subsequent ac-
tion, typically the submission of an order instruction, based upon that event.
To minimize latency, electronic traders invest in very fast communication
systems and very fast computer systems.

Advanced Orders, Tactics, and Algorithms

Buy-side traders often use electronic brokers and their systems for advanced orders,
trading tactics, and algorithms provided by their electronic brokers to search for
liquidity.

Advanced order types.

Advanced orders generally are limit orders with limit prices that change as market con-
ditions change. An example would be a pegged limit order for which the trader would
like to maintain a bid or an offer at a specified distance relative to some benchmark.
Suppose that a trader wants to peg a limit buy order two ticks below the current ask.
A broker who supports this instruction may forward it to an exchange that supports
the instruction if the probability of the order’s filling at that exchange is favorable
compared with other exchanges. When the ask rises or falls, the exchange system will
immediately cancel the order and replace it with a new limit order to keep the order
at two ticks below the current ask. If the exchange does not support this instruction,
the broker’s computer will manage the order by submitting a limit order priced two
ticks below the current ask and adjusting it as necessary to maintain the peg when the
market moves. Effective management of a pegged limit order requires an electronic
trading system with very low latency. If the order is not adjusted quickly enough, it
risks being executed at an unfavorable price (in this example, if prices drop) or being
resubmitted after other orders have been placed at the new price so the probability
of execution at that price will be lower (if prices rise). Traders sometimes call pegged
limit orders floating limit orders.

Trading tactics.
A trading tactic is a plan for executing a simple function that generally involves the
submission of multiple orders. Note that the distinction between advanced orders
and tactics can be arbitrary, and not all traders will use the same language to describe
various trading functions. An example of a trading tactic is an instruction to sweep
through every market at a given price to find hidden trading opportunities.
Suppose that the best exposed bid among all trading venues is 20.00 and the
best exposed offer is 20.02. Because many trading systems permit traders to hide
their orders, hidden buyers or sellers may be willing to trade at the 20.01 midpoint.
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Depending on the exchange, at least three types of orders could permit a trade at the
midpoint. First, among exchanges that permit hidden orders, one or more exchanges
may be holding a hidden limit order at 20.01. Second, among exchanges that permit
discretionary limit orders, one or more exchanges may be holding a discretionary
limit order that can be filled at the midpoint. For example, suppose that an exchange
is holding a limit order to buy at 19.99 with 0.02 discretion. This order can be filled
at 20.01 if a suitable sell limit order arrives at that price. Finally, among exchanges
and dark pools that permit midspread orders, one or more exchanges or dark pools
may be holding such an order. Dark pools are trading venues that do not publish their
liquidity and are only available to selected clients. A midspread order is a limit order
that is pegged to the midpoint of the quoted bid—ask spread.

To find such hidden liquidity, an electronic trading system may submit an immedi-
ate or cancel (IOC) order priced at 20.01 to the exchange that the trader expects will
most likely have hidden liquidity on the needed side of the market. If such liquidity
exists, the order will execute up to the minimum of the sizes of the two orders. If
not, the exchange will immediately cancel the order and report the cancellation. If
the order has any remaining unfilled size, the electronic trading system will search
for liquidity at another exchange. This process will continue until the order is filled or
until the trader decides that further search is probably futile. This sweeping tactic is
most effective when the electronic trading system managing it has very low latency.
A slow system may lose an opportunity to trade if someone else takes it first. Also, a
slow system that obtains one or more partial fills may lose opportunities to trade at
other exchanges if the proprietary electronic trading systems managing the standing
orders that provide those opportunities cancel their standing orders when they sus-
pect someone is sweeping the market, as they might if they see trade reports inside
the quoted spread.

An example of another trading tactic is placing a limit order at some price with
the hope that it will fill at that price. If the order does not fill after some time period
(which might be random or based on information), the electronic trading system will
cancel the order and resubmit it with an improved price (i.e., a higher price for a buy
order or a lower price for a sell order). The process is repeated until the order fills.

Algorithms.

Algorithms (“algos” for short) are programmed strategies for filling orders. Algorithms
may use combinations or sequences of simple orders, advanced orders, or multiple
orders to achieve their objectives. Buy-side traders use algorithms, often provided
by brokers, extensively to trade small orders and to reduce the price impacts of large
trades. For example, many algorithms break up large orders and submit the pieces
to various markets over time. Breaking up orders makes it difficult for other traders
to infer that a trader is trying to fill a large order. The algorithms typically submit
the orders at random times, in random sizes, and sometimes to randomly selected
exchanges to hide their common origin.

The rates at which algorithms try to fill large orders may depend on market
volumes or on elapsed time. For example, VWAP algorithms attempt to obtain a
volume-weighted average fill price that is close to (or better than) the volume-weighted
average price (VWAP) of all trades arranged within a prespecified time interval. To
minimize the variation between the actual average fill price and the VWAP over the
interval, these algorithms try to participate in an equal fraction of all trading volume
throughout the interval. To do so, they forecast volumes based on the historical
volume profile and on current volumes. The algorithm trades more during periods
of historically high volume (e.g., around market open and close) and when the mar-
ket has been more active than normal. It trades less during periods of relatively low
volume. In practice, the execution rate will vary because volumes will differ from
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expectations. Buy-side traders use VWAP algorithms when spreading the order over
time and when obtaining the average market price within an interval is acceptable to
them or their portfolio managers.

Many algorithms use floating limit orders with the hope of obtaining cheap execu-
tions. If they fail to fill after some time period, they may switch to more-aggressively
priced orders or to marketable orders to ensure that they fill. Large traders who use
algorithms to manage their orders are especially concerned about hiding their inten-
tions from front runners. Many electronic traders use artificial intelligence systems
to detect when large traders are present in the market. In particular, they look for
patterns that large traders may leave. For example, a poorly designed algorithm may
submit orders exactly at the same millisecond within a second whenever it submits an
order. A clever trader who is aware of this regularity may detect when a large trader is
in the market and, equally important, when the trader has completed filling his order.
To avoid these problems, algorithm designers often randomize order submission
times and sizes to avoid producing patterns that might give them away. They also
sometimes try to hide their orders among other orders so that front runners cannot
easily identify their intentions.

Developing good algorithms requires extensive research into the origins of trans-
action costs. Algorithm authors must understand transaction costs well so that they
can design algorithms that will trade effectively. To that end, algorithm providers
build and estimate models of the costs of trading orders of various sizes, models of
the impact trades of a given size or frequency will have on prices, and models of the
probabilities that limit orders will fill under a variety of conditions. They must also
predict volumes accurately. The most effective algorithms are based on the best research
and implemented on the fastest and most capable electronic systems.

Good algorithms generally obtain low-cost executions by knowing when and
where to offer liquidity via limit orders, when to use market orders, and how to most
effectively keep the market from being aware of their efforts. They reduce the price
impacts of large trades and greatly reduce the costs of managing many small trades.

EXAMPLE 3

Use of Electronic Brokers

1. You have recently been hired recently as a junior buy-side analyst. Part of
your training (on-boarding) has been to sit with the trading desk to learn
how the desk trades through its electronic brokers. In a meeting with your
manager, she asks you to explain the use of electronic brokers for advanced
orders, trading tactics, and algorithmic trading tools that your electronic
brokers provide. What would you say?

Solution:

The use of electronic brokers and their systems is valuable for such ad-
vanced order types as pegged or floating limit orders, whose limit prices
change as market conditions change. Traders use these order types to supply
liquidity at a specified distance from the market. These orders require
continuous real-time evaluation to determine if an order cancellation or
replacement is needed as market conditions change. The use of electronic
brokers relieves the need for the trader to continuously monitor the market
to cancel and resubmit orders when prices change. An electronic broker is
also valuable for orders placed a few ticks outside the best market that will
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be among the last orders to supply liquidity to a large trader, hopefully at a
good price.

Electronic brokers also allow their clients to access order execution tactics
(presented as another complex order type) that involve multiple submissions
that may “sweep” through markets to uncover hidden liquidity. These tactics
allow traders to submit multiple orders with a single instruction.

Finally, electronic brokers also provide algorithmic trading tools. Algorithms
are automated (programmed trading strategies for combinations of simple
and single, advanced, or multiple orders and various trading tactics) to fill
small orders efficiently based on various criteria. They often break up large
orders into smaller pieces to minimize the market impact of filling the order.
They may route the orders to multiple venues at the same time or to the
same venue at various times. For example, VWAP algorithms attempt to fill
orders at the volume-weighted average price (or better) of all trades over

a specified interval. The systems running algorithms that place standing
limit orders must be very fast to cancel orders in trading. In these cases, low
latency is critical to ensure order cancellation before unfavorable executions
occur. Fast systems also help ensure that traders are first to respond when
market conditions change and to maintain time precedence.

Select Examples of How Electronic Trading Changed Trading
Strategies

The growth in electronic trading systems changed how traders interact with the mar-
ket. Proprietary traders, buy-side traders, and brokers adapted their trading strategies
to use new electronic tools and facilities. Select characteristics of electronic trading
are described below.

Hidden orders.
Hidden orders are very common in electronic markets. Hidden orders are orders that
are exposed (or shown) only to the brokers or exchanges who receive them. Traders—
especially large traders—submit them when they do not want to reveal the existence
of the trading options that their standing orders provide to the markets. Traders
concerned about quote matchers can protect themselves to some extent by submit-
ting hidden limit orders. Note that hidden limit orders are the electronic equivalent
of giving orders to floor brokers to fill with the understanding that the floor brokers
may expose the orders only if they can arrange trades. Such orders work better at
electronic exchanges than at floor-based exchanges because computers never inadver-
tently or intentionally display these orders improperly. In electronic markets, the most
common type of order by far is the immediate or cancel (IOC) limit order. Traders
use these orders to discover hidden orders that may stand in the spread between a
market’s quoted bid and ask prices. Because they cancel immediately if they do not
find liquidity, these orders are also hidden and thus do not reveal trade intentions.
Some electronic traders try to discover hidden orders by pinging the market: They
submit a small IOC limit order for only a few shares at the price at which they are
looking for hidden orders. If the pinging order trades, they know that a hidden order
is present at that price; however, they do not know the full size of the order (which
they can discover only by trading with it). Traders then may use this information to
adjust their trading strategies.
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All traders who subscribe to a complete trade feed that includes odd-lot transactions
(substandard transaction sizes) can see the results of a ping that discovers liquidity.
At almost all exchanges, however, only the pinger will know on which side of the
market the hidden liquidity lies. Nonetheless, the information produced by someone
else’s successful ping can be useful to various traders. It indicates that someone in
the market is concerned enough about liquidity conditions that pinging is worthwhile
and that hidden liquidity is available on one side of the market.

Leapfrog.

When bid—ask spreads are wide, dealers often are willing to trade at better prices than
they quote. They quote wide spreads because they hope to trade at more favorable
prices. When another trader quotes a better price, dealers often immediately quote
an even better price. For example, if the market is 20 bid, offered at 28, and a buy-side
trader bids at 21, a dealer might instantly bid at 22. (The improved price might also
come from a quote matcher.) This behavior frustrates buy-side traders, who then must
quote a better price to maintain order precedence. If the spread is sufficiently wide,
a game of leapfrog may ensue as the dealer jumps ahead again.

Flickering quotes.

Electronic markets often have flickering quotes, which are exposed limit orders that
electronic traders submit and then cancel shortly thereafter, often within a second.
Electronic dealers and algorithmic buy-side traders submit and repeatedly cancel and
resubmit their orders when they do not want their orders to stand in the market; rather,
they want other traders to see that they are willing to trade at the displayed price.
Traders who wish to trade with a flickering quote can place a hidden limit order at
the price where the quote is flickering. If the flickering order returns, it will hit their
hidden limit order, and then they will trade with it.

Electronic arbitrage.
Electronic arbitrageurs use electronic trading systems to implement three types of
arbitrage trading strategies:

1. Take liquidity on both sides. The costliest and least risky arbitrage trad-
ing strategy involves using marketable orders to fill both legs, or positions
(i.e., buying an undervalued instrument and selling a similar overvalued
instrument), of the arbitrage portfolio. This strategy is profitable only if the
arbitrage spread is sufficiently large, but competition among arbitrageurs
ensures that such large arbitrage spreads are quite rare. Arbitrageurs can
seldom simultaneously take liquidity in two markets for identical instru-
ments and make a profit. To effectively execute this strategy, arbitrageurs
must use very fast trading systems so that they can lock in the arbitrage
spread before prices in one or both markets change.

2. Offer liquidity on one side. In this strategy, arbitrageurs offer liquidity in
one or both markets in which they trade. When they obtain a fill in one
market, they immediately take liquidity in the other market to complete the
construction of their arbitrage portfolio. This strategy produces lower-cost
executions, but it is a bit riskier than the first strategy.

For example, suppose that Markets A and B are both quoting 20 bid, offered
at 21 for the same instrument. An arbitrageur may place a bid at 19 in
Market A with the hope that a large seller will come along who takes all
liquidity at 20 (i.e., fills all bids at 20) in Market A and then proceeds to fill
the arbitrageur’s order at 19. If so, the arbitrageur will immediately try to
sell to the 20 bid in Market B. If the arbitrageur is quick enough, he may be
able to fill his order before the bidder at 20 in Market B cancels that bid and
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before any other trader—particularly the large trader—takes it. If successful,
the arbitrageur realizes a profit of 1. Of course, the arbitrageur will immedi-
ately cancel his 19 bid in Market A if the 20 bid in Market B disappears.

3. Offer liquidity on both sides. The final arbitrage strategy involves offering
liquidity in both markets. In this strategy, after the first order to execute fills,
the arbitrageur continues to offer liquidity to complete the second trade.
This strategy is the riskiest strategy because arbitrageurs are exposed to
substantial price risk when one leg is filled and the other is not. Moreover,
if prices are moving because well-informed traders are on the same side
in both markets—as they might be if the well-informed traders possess
information about common risk factors—the leg providing liquidity to the
informed traders will fill quickly, whereas the other leg probably will not fill.

Arbitrageurs using this strategy trade much like dealers—switching from
offering (supplying) liquidity to taking (demanding) liquidity when they
believe that offering liquidity may be too risky. They may also often cancel
and resubmit their orders when market conditions change. Thus, they are
most effective when they use fast trading systems.

When the arbitrage spread reverts, as the arbitrageurs expect, the arbitra-
geurs will reverse their trades, often using the same strategy they used to
acquire their arbitrage portfolios. Of course, if the spread never reverts,
arbitrageurs will lose regardless of how they trade. They will lose less, how-
ever, if they can trade their arbitrage portfolio by offering liquidity in one or
both legs.

Machine learning.

Machine learning, also known as data mining, uses advanced statistical methods to
characterize data structures, particularly relations among variables. These methods
include neural nets, genetic algorithms, classifiers, and other methods designed to
explain variables of interest using sparse data or data for which the number of potential
explanatory variables far exceeds the number of observations.

Machine-learning methods produce models based on observed empirical regular-
ities rather than on theoretical principles identified by analysts. These methods can
be powerful when stable processes generate vast amounts of data, such as occurs in
active financial markets.

Many trading problems are ideally suited for machine-learning analyses because
the problems repeat regularly and often. For such problems, machine-based learning
systems can be extraordinarily powerful.

However, these systems are often useless—or worse—when trading becomes
extraordinary (e.g., when volatilities shoot up). Machine-learning systems frequently
do not produce useful information during volatility episodes because these episodes
have few precedents from which the machines can learn. Thus, traders often instruct
their electronic trading systems to stop trading—and sometimes to close out their
positions—whenever they recognize that they are entering uncharted territory. Many
traders shut down when volatility spikes, both because high-volatility episodes are
uncommon and thus not well understood and because even if such episodes were well
understood, they represent periods of exceptionally high risk.
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ELECTRONIC TRADING RISKS

] describe the risks associated with electronic trading and how
regulators mitigate them

The advent of electronic trading affected securities markets in many ways. Investors
now benefit from greater trade process efficiencies and reduced transaction costs, but
electronic trading also creates new systemic risks for market participants.

The HFT Arms Race

The competition among high-frequency traders (HFTs) has created an “arms race” in
which each trader tries to be faster than the next. Consequently, the state-of-the-art,
high-frequency trading technologies necessary to compete successfully are now very
expensive, making entry quite costly. These costs form barriers to entry that can create
natural monopolies. Although substantial evidence suggests that electronic trading
benefits the markets, these benefits may erode if only a few HFTs survive and can
exploit their unique positions. Already, many HFTs are quitting the markets because
they cannot compete effectively.

More generally, many commentators have observed that most of the costly tech-
nologies that high-frequency traders acquire do little to promote better or more-liquid
markets. HFTs primarily incur these costs so they can beat their competitors. The
utilitarian traders who demand liquidity ultimately pay these costs. Concerns about
the costs of the HFT arms race have led to calls for changes in market structure that
would diminish the advantages of being faster. Some commentators suggest that
markets be slowed by running call markets once a second or more often instead of
trading continuously. Others suggest that the order processing be delayed by random
intervals to reduce the benefits of being fast and thus the incentives to invest in speed.

Systemic Risks of Electronic Trading

Electronic trading created new systemic risks that concern regulators and practitioners.
A systemic risk is a risk that some failure will hurt more than just the entity responsible
for the failure. Systemic risks are particularly problematic when the responsible entity
is not required or is unable to compensate others for the costs its failure imposes on
them. When people do not bear the full costs of their behaviors, they tend not to be
as careful in avoiding damaging behaviors as they otherwise would be.

Systemic risks associated with fast trading may be caused by electronic exchange
trading system failures or excessive orders submitted by electronic traders. Electronic
exchange trading system failures occur when programmers make mistakes, exchange
servers have insufficient capacity to handle traffic, or computer hardware or commu-
nication lines fail.

The 18 May 2012 Facebook IPO at NASDAQ is an example of a trading system
failure caused by a programming error that unexpectedly high demands on capacity
revealed. In this case, two software processes locked into an infinite loop as they took
turns responding to each other.

Examples of systemic risks caused by excessive orders submitted by electronic
traders include the following:

= Runaway algorithms produce streams of unintended orders that result from
programming mistakes. The problems sometimes occur when programmers
do not anticipate some contingency. The Knight Capital trading failure on
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1 August 2012 may be the most extreme example of a runaway algorithm
incident. Owing to a software programming mistake, Knight sent millions of
orders to the markets over a 45-minute period when it intended only to fill
212 orders, some of which normally might have been broken up but none

of which would have generated so many orders. These orders produced 4
million executions involving 397 stocks. Knight lost $400 million in the
incident.

Fat finger errors occur when a manual trader submits a larger order than
intended. They are called fat finger errors because they sometimes occur
when a trader hits the wrong key or hits a key more often than intended.
These types of errors are not unique to electronic trading systems, but their
consequences are often greater in electronic systems because of the speed
at which they operate and because clerks often catch these errors in manual
trading systems before they cause problems.

Overlarge orders demand more liquidity than the market can provide. In
these events, a trader—often inexperienced—will try to execute a market-
able order that is too large for the market to handle without severely dis-
rupting prices in the time given to fill the order. The 6 May 2010 Flash Crash
occurred as a result of such an order. The crash was triggered when a large
institutional trader tried to sell $4.1 billion in E-mini S&P 500 futures con-
tracts using an algorithm over a short period. The algorithm was designed to
participate in a fixed fraction of the market volume. When the initial trades
depressed S&P 500 futures prices, trading volumes increased substantially
as arbitrageurs and others started to trade. The increase in trading volumes
caused the algorithm to increase the rate of its order submissions, which
exacerbated the problem. The market reverted to its former levels after the
Chicago Mercantile Exchange briefly halted trading in the E-mini S&P 500
futures contract, and the large order eventually was filled.

Malevolent order streams are created deliberately to disrupt the markets.
The perpetrators may be market manipulators; aggrieved employees,
such as traders or software engineers; or terrorists. Traders conducting
denial-of-service attacks designed to overwhelm their competitors’ elec-
tronic trading systems with excessive quotes also may create malevolent
order streams.

The solutions to the systemic risk problems associated with electronic trading
systems are multifold:

Most obviously, traders must test software thoroughly before using it in live
trading. Exchanges often conduct mock trading sessions to allow developers
to test their software.

Rigorous market access controls must ensure that only those orders coming
from approved sources enter electronic order-matching systems.

Rigorous access controls on software developers must ensure that only
authorized developers can change software. Best practice mandates that
these controls also include the requirement that all software be read, under-
stood, and vouched for by at least one developer besides its author.

The electronic traders who generate orders and the electronic exchanges
that receive orders must surveil their order flow in real time to ensure that
it conforms to preset parameters that characterize its expected volume, size,
and other characteristics. When the order flow is different than expected,
automatic controls must shut it off immediately.
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= Brokers must surveil all client orders that clients introduce into electronic
trading systems to ensure that their clients’ trading is appropriate. Brokers
must not allow their clients to enter orders directly into exchange trading
systems—a process called sponsored naked access—because it would allow
clients to avoid broker oversight.

= Some exchanges have adopted price limits and trade halts to stop trad-
ing when prices move too quickly. These rules stop trading when excess
demands for liquidity occur. They also prevent the extreme price changes
that can occur in electronic markets when market orders arrive and no
liquidity is present. Most brokers now automatically convert market orders
into marketable limit orders to ensure that they do not trade at unreason-
able prices.

HISTORICAL EVENT: THE FLASH CRASH

The 6 May 2010 Flash Crash was the most notable market structure event in recent mem-
ory. During the crash, which started at about 2:42 p.m. ET, the E-mini S&P 500 futures
contract dropped approximately 5% in 5 minutes and then recovered nearly fully in the
next 10 minutes. The price volatility spilled from the equity futures market into the stock
market, where some stocks traded down more than 99% or up more than 1,000%. In the
immediate aftermath of the crash, regulators decided that more than 20,000 trades in
more than 300 securities that occurred more than 60% away from earlier prices would
be broken (canceled).

This extraordinary event raised many concerns about security market structure—in
particular, how the adoption of electronic trading may have increased potential systemic
risks. This subsection describes the events that led up to the crash, what happened during
the crash, and the regulatory responses to the crash.

The Event and Its Causes

On Thursday, 6 May 2010, the stock market traded down throughout the day at an accel-
erating rate. By 2:30 p.m., it had lost about 4% from its previous close. Contemporaneous
commentators attributed the fall to concerns about Greek sovereign debt and the impli-
cations of a Greek default for other markets. During the day, many traders who had been
providing liquidity to the market were accumulating substantial long positions as people
demanded to sell. As the day wore on, their willingness to continue to accumulate addi-
tional inventory decreased. Moreover, day traders, who do not normally carry inventory
overnight, also were considering how and when they would sell their losing positions.
Presumably, in response to the European concerns and perhaps other concerns, portfolio
managers at Waddell & Reed Financial Inc. (W&R) decided to reduce US equity exposure
in their $27 billion Asset Strategy Fund by selling 75,000 June 2010 E-mini S&P 500 futures
contracts with a nominal value of approximately $4.1 billion. They gave this order to their
buy-side trader, who proceeded to fill it using an algorithm that split the order into small
pieces for execution. Although the order was the largest single order submitted to the
E-mini futures market that year, it was not without precedent. Two earlier orders in the
previous year were of similar size or larger, one of which had been submitted by W&R.
Those orders had been filled in more stable markets and over longer periods of time
than W&R's 6 May order. The order started to execute at 2:32 p.m.

W&R'’s head trader, who normally would have handled such a large order, was out of the
office that day. Instead, a less-senior trader in his office handled the order.

The trader set parameters on the algorithm to target an execution rate of 9% of the
trading volume calculated over the previous minute without regard to price or time. This
trading strategy was more aggressive than the one W&R had used to fill its large order
from the previous year. The trader probably set an aggressive rate because he feared that
the firm would obtain a worse execution if prices continued to fall. The more aggressive
strategy contributed to the crash.
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When the initial trades depressed S&P 500 futures prices, trading volumes increased
substantially as arbitrageurs and others started to trade, many of them trading with each
other as they normally did. The arbitrageurs bought the futures and sold equities and
equity ETFs (exchange-traded funds), such as the SPDR S&P 500 Trust (ticker SPY). Some
arbitrageurs also sold call option contracts and bought put option contracts. The increase
in trading volumes caused the algorithm to increase the rate of its order submissions
as it tried to keep up with its mandate to participate in 9% of the market volume. The
increasing order submission rate exacerbated the problem.

Initially, high-frequency traders and other liquidity suppliers in the E-mini futures markets
supplied liquidity to W&R’s order and accumulated long positions. Between 2:41 p.m.
and 2:44 p.m., these short-term traders sold these positions as the algorithm continued
to pump more orders into the market. During this 4-minute period, the E-mini dropped
3%. By the end of this period, buy-side depth (total size of standing buy orders) in the
E-mini contract dropped to only 1% of the average depth observed earlier in the day.
The E-mini contract then dropped 1.7% in the next 15 seconds.

The arbitrage trades caused the equity markets to drop. In many securities— especially
the ETFs—falling prices triggered stock loss market orders, which further depressed
prices. The levered ETFs were particularly affected because their high volatilities make
them popular with technical traders and retail traders, many of whom routinely place
stop orders to protect their positions.

As the prices changed quickly, many traders who were providing liquidity in the futures
and equity markets dropped out because they were unwilling to trade in the face of such
extreme volatility. Many also had already accumulated large inventory positions from
earlier in the day and did not want to buy more. Interestingly, researchers later discov-
ered that the largest and most active high-frequency trading firms did not withdraw.
Nonetheless, limit order books thinned out—especially on the buy side—as traders
canceled standing orders and as sellers filled those buy orders still standing.

In some stocks, all standing buy orders were exhausted and trading stopped. In other
stocks, all buy orders except those placed with a limit price of only a cent or two were
exhausted. In these stocks, exchange trading systems blindly filled market sell orders
at extraordinarily low prices. In a few other stocks, the withdrawal of liquidity suppliers
from the market also removed essentially all liquidity from the sell side of the market.
Some stocks then traded at prices as high as $100,000 when market buy orders were
filled against sell orders placed at extraordinarily high prices.

The slide stopped at 2:45:28 p.m. when a Chicago Mercantile Exchange trading rule called
Stop Logic Functionality caused the exchange’s computers to halt trading briefly in the
E-mini S&P 500 futures contract and to clear the limit order book of all standing limit
orders. The rule is triggered when it becomes apparent that pending order executions
would cause prices to jump too far. The futures contract dropped about 5% from when
the algorithm started to trade at 2:32 p.m. to the market halt at 2:45 p.m. The algorithm
sold about 35,000 contracts during this period.

When trading resumed 5 seconds later, the buy-side algorithm continued to trade, but
many liquidity suppliers were now willing to provide liquidity. Prices rose quickly in
orderly markets.

The episode largely ended when the big W&R order completed filling at around 2:51
p.m., about 20 minutes after it started. However, the market remained quite volatile
during the remainder of the day as traders adjusted their positions and responded to
the extreme volatility.

Following the crash, regulators broke all trades that had occurred more than 60% away
from the previous close.

Implications for Traders

The Flash Crash provided three important lessons for observant traders:

= First, market orders are incompatible with electronic order-matching
systems that do not curb trading when prices move too quickly. Had
traders priced all their orders, no trades would have taken place at
unreasonably high or low prices. Following the crash, many retail
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brokers adopted a policy of converting all customer market orders into
marketable limit orders with limit prices set about 10% above the cur-
rent ask for buy orders and 10% below the current bid for sell orders.

= Second, institutional traders using algorithms must be careful not
to demand more liquidity than orderly markets can provide. Most
buy-side investors probably immediately recognized that W&R lost a
substantial amount of its clients’ money owing to the extraordinarily
high transaction costs associated with the trade. To obtain a crude
estimate of this loss, assume that the algorithm traded all $4.1 bil-
lion of its order at a uniform rate throughout the 5% price reversal.
The average market impact of the trade would have been 2.5%, which
implies total transaction costs of about $100 million, or 0.37% of the
$27 billion in assets of the W&R Asset Strategy Fund. Such significant
losses attract attention. Within a week, many algorithm writers proba-
bly coded limits into their algorithms to help prevent them from being
used irresponsibly.

= Finally, algorithm writers and the traders who use algorithms must
pay much more attention to the dangers of using algorithms that can
create destructive feedback loops. They particularly must understand
how algorithms respond to market conditions that they may create
themselves.

Regulatory Responses

Following the Flash Crash, regulators adopted new rules to prevent a similar crash from
happening again. They placed curbs that halt trades in a stock for 5 minutes if prices
move up or down by more than 10% for large stocks and 20% for smaller stocks. This
rule ensures that prices cannot move too quickly, but it does not prevent traders from
behaving foolishly. Had it been in effect during the Flash Crash, the rule would have
stopped trades from occurring at ridiculously low or high prices, but it would not have
stopped the W&R trader from submitting an unrealistically aggressive order.
Regulators also adopted rules to establish when and which trades will be broken in the
event of another extreme price change. Such rules should help ensure that liquidity
suppliers who are afraid that their trades may be broken do not withdraw from the
market prematurely.

EXAMPLE 4

Electronic Trading and Transaction Costs

1. Describe the impact of electronic trading on transaction costs.

Solution:

Growth in electronic trading has resulted in greater trade process efficien-
cies and reduced transaction costs for investors. Electronic systems are
much cheaper to operate than floor-based systems (requiring less physi-
cal space and fewer exchange personnel). These systems can operate on a
close-to-continuous basis at far greater scale and scope and at much faster
speeds than humans. Process efficiencies from electronic trading have led
to significant decreases in bid—ask spreads, which have lowered transaction
costs for investors.
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DETECTING ABUSIVE TRADING PRACTICES

] describe abusive trading practices that real-time surveillance of
markets may detect

Regulators around the world recognize that real-time market monitoring and sur-
veillance systems allow faster responses to potential crises and market abuses with
the potential for rapid intervention to prevent or minimize damages. Many trad-
ing venues have long used real-time surveillance technologies, but their use is not
consistent across all markets. The goal of real-time market surveillance is to detect
potential market abuse while it is happening. Real-time surveillance often can detect
the following damaging behaviors:

Front running.

Front running involves buying in front of anticipated purchases and selling in front
of anticipated sales. In most jurisdictions, front running is illegal if the front runners
acquire their information about orders improperly—for example, by a tip from a
broker handling a large order.

Some traders use electronic artificial intelligence systems to identify when traders
are filling large orders over time by breaking them up into small pieces. When these
traders suspect that buyers or sellers are working large orders, they will trade ahead
on the same side with the hope of benefiting when the large traders move prices as
they fill their orders. This front-running strategy is legal if the information on which
it is based is properly obtained— for example, by watching a market data feed.

Front running increases transaction costs for the traders whose orders are front
run because the front runners take liquidity that the front-run traders otherwise would
have taken for themselves.

Market manipulation.

In general, market manipulation consists of any trading strategy whose purpose is
to produce misleading or false market prices, quotes, or fundamental information
to profit from distorting the normal operation of markets. Market manipulators are
parasitic traders who attempt to fool or force others into making disadvantageous
trades. Many market manipulation strategies exist—including bluffing, squeezing,
cornering, and gunning.

In most jurisdictions, market manipulation strategies are illegal. Enforcement
is often difficult, however, because the exact infractions can be hard to define and
because prosecutors generally must prove scienter (a legal term meaning intent or
knowledge of wrongdoing), which can be difficult when defendants suggest alternative
explanations for their behavior.

Market manipulation strategies usually involve one or more of the following
improper market activities:

»  Trading for market impact involves trading to raise or lower prices deliber-
ately. A market manipulator often is willing to incur substantial transaction
costs to raise or lower the price of a security to influence other traders’
perceptions of value.

=  Rumormongering is the dissemination of false information about fundamen-
tal values or about other traders’ trading intentions to alter investors’ value
assessments. Financial analysts must be careful to ensure that they base
their analyses on valid information and not on false information designed to
fool them into making poor decisions. Note that although rumormongering
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is illegal in most jurisdictions, simply reporting one side of an issue is not
illegal. Financial analysts, therefore, must also be careful to ensure that they
base their analyses on balanced information and not on information that is
true but selectively presented to them with the purpose of distorting their
analyses.

Wash trading consists of trades arranged among commonly controlled
accounts to create the impression of market activity at a particular price.
The purpose of wash trading is to fool investors into believing that a mar-
ket is more liquid than it truly is and to thereby increase investors’ confi-
dence both in their ability to exit positions without substantial cost and in
their assessments of security values. Manipulators also can achieve these
purposes by falsely reporting trades that never occurred, which is essen-
tially what happens when they arrange trades among commonly controlled
accounts.

Spoofing, also known as layering, is a trading practice in which traders place
exposed standing limit orders to convey an impression to other traders that
the market is more liquid than it is or to suggest to other traders that the
security is under- or overvalued. For example, suppose that a spoofer wants
to buy stock cheaply or quickly. The spoofer might place a hidden buy order
in the market. The spoofer then places one or more exposed sell limit orders
in the market to convey the impression that prices may soon fall. Seeing

the spoofing sell orders, one or more traders may conclude that values may
be lower than market prices suggest. On that basis, they may sell into the
spoofer’s buy order, enabling the spoofer to obtain a quick and possibly
cheaper purchase than the spoofer otherwise would have obtained had the
spoofer not placed the spoofing sell orders. Of course, immediately follow-
ing the execution of the buy order, the spoofer will cancel the sell orders.

Spoofing is risky because the spoofing orders that spoofers submit might
execute before their intended orders execute. Spoofers can manage this
risk by keeping track of the orders in the limit order book ahead of their
spoofing orders. If these orders fill before the spoofers’ intended orders fill,
spoofers will cancel their spoofing orders to prevent them from executing.
To effectively manage these processes, spoofers use electronic systems to
monitor trading and to ensure that they can quickly cancel their orders as
soon as they no longer want them to stand.

Market manipulators often use these improper market activities singly or in com-
bination when they try to fool or force other traders into trades that will ultimately
prove to be disadvantageous to them. Market manipulation strategies include:

Bluffing. Bluffing involves submitting orders and arranging trades to influ-
ence other traders’ perceptions of value. Bluffers often prey on momentum
traders, who buy when prices are rising and sell when prices are falling. For
example, consider typical “pump-and-dump” schemes in which bluffers buy
stock to raise its price and thereby encourage momentum traders to buy.
The bluffers then sell the stock to the momentum traders at higher prices.
To further the scheme, bluffers may engage in such activities as rumormon-
gering or wash trading. Note also that bluffers may time their purchases
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to immediately follow the release of valid positive information about the
security and thereby fool traders into overvaluing the material significance
of the new information.

In a pump-and-dump manipulation, the bluffer tries to raise prices. Similar
manipulations can occur on the short side, though they are less common.
In such manipulations, manipulators take short positions and then try to
repurchase shares at lower prices. These manipulations are often called
“short and distorts”

To avoid falling into these traps, financial analysts must ensure that they
base their analyses on independent assessments of value. Their analyses
must have a proper foundation as required by Standard V(A): Diligence
and Reasonable Basis, of the CFA Institute Code of Ethics and Standards of
Professional Conduct.

Gunning the market. Gunning the market is a strategy used by market
manipulators to force traders to do disadvantageous trades. A manipula-
tor generally guns the market by selling quickly to push prices down with
the hope of triggering stop-loss sell orders. A stop-loss (or stop) sell order
becomes valid for execution once the specified stop price condition is met
by a trade occurring at or below the stop price. For example, suppose that
a market manipulator believes that traders have placed many stop-loss sell
orders at 50. These sell orders would become valid upon a trade occurring
at 50 or below. The manipulator may sell aggressively to push prices down
from 51 to 50 and thereby trigger the stop-loss sell orders. The manipulator
then may be able to profit by repurchasing at lower prices.

Squeezing and cornering. Squeezing, cornering, and gunning the market
are all schemes that market manipulators use to force traders to do disad-
vantageous trades. In a squeeze or corner, the manipulator obtains control
over resources necessary to settle trading contracts. The manipulator then
unexpectedly withdraws those resources from the market, which causes
traders to default on their contracts, some of which the manipulator may
hold. The manipulator profits by providing the resources at high prices or by
closing the contracts at exceptionally high prices.

For example, in short squeezes, manipulators obtain control of a substan-
tial fraction of all available lendable stock shares or bonds. If the securities
are overvalued, as they might be if the manipulators are also engaging in a
pump and dump, many speculators may be short selling the securities by
unknowingly borrowing them from the manipulators. The manipulators
then will recall the security loans. If the short sellers (“shorts”) cannot bor-
row the securities from others, they will be forced to buy securities in the
market to cover their stock loans. Their purchases will raise prices and allow
the manipulators to sell their securities at overvalued prices. Manipulators
also may profit by raising the rates they charge to lend their securities. To
avoid being caught in a short squeeze, short sellers must be sure that the
market for lendable securities has many participants and is not concentrated
in the hands of one or more entities acting in concert.

In commodity market corners, manipulators buy many futures contracts
while simultaneously buying in the spot markets much of the deliverable
supply of the commodity. When the contract approaches expiration, the
manipulators then demand delivery from the shorts, most of whom will not
own the deliverable commodity. The shorts then must buy the deliverable
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supply from the manipulators at exceptionally high prices. Alternatively,
they may repurchase their contracts from the manipulators, again at very
high prices.

Corners can occur in commodity markets because most participants in
commodity futures contracts do not demand to receive or make delivery
when the contract expires. Instead, they close their positions by arranging
offsetting trades in the futures market, either because they are simultane-
ously accepting or making delivery elsewhere or because they are rolling
their positions into future contract months. Accordingly, most short sellers
neither expect nor intend to make delivery. When forced to make delivery,
they are caught short.

Corners are illegal in most jurisdictions, and they always violate the rules

of the exchanges on which futures contracts trade. In general, long holders
cannot demand delivery if they do not have a valid business reason for doing
so. However, enforcement is complicated by the fact that manipulators may
offer plausible reasons for requesting unexpected deliveries. Note also that
sometimes, unexpected supply shortages coupled with unexpected legiti-
mate demands for delivery can result in inadvertent short squeezes. Thus,
short sellers who do not intend to make delivery should try to close their
positions early to ensure that they are not caught in an intentional corner or
an inadvertent squeeze.

SUMMARY

This reading explains the implicit and explicit costs of trading as well as widely used
methods for estimating transaction costs. The reading also describes developments in
electronic trading, the main types of electronic traders, their needs for speed and ways
in which they trade. Electronic trading benefits investors through lower transaction
costs and greater efficiencies but also introduces systemic risks and the need to closely
monitor markets for abusive trading practices. Appropriate market governance and
regulatory policies will help reduce the likelihood of events such as the 2010 Flash
Crash. The reading’s main points include:

Dealers provide liquidity to buyers and sellers when they take the other side
of a trade if no other willing traders are present.

The bid—ask spread is the difference between the bid and the ask prices.
The effective spread is two times the difference between the trade price and
the midquote price before the trade occurred. The effective spread is a poor
estimate of actual transaction costs when large orders have been filled in
many parts over time or when small orders receive price improvement.

Transaction costs include explicit costs and implicit costs. Explicit costs are
the direct costs of trading. They include broker commissions, transaction
taxes, stamp duties, and exchange fees. Implicit costs include indirect costs,
such as the impact of the trade on the price received. The bid—ask spread,
market impact, delay, and unfilled trades all contribute to implicit trading
costs.

The implementation shortfall method measures the total cost of implement-
ing an investment decision by capturing all explicit and implicit trading
costs. It includes the market impact costs, delay costs, as well as opportunity
costs.
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=  The VWAP method of estimating transaction costs compares average fill
prices to average market prices during a period surrounding the trade. It
tends to produce lower transaction cost estimates than does implementation
shortfall because it often does not measure the market impact of an order
well.

= Markets have become increasingly fragmented as venues trading the same
instruments have proliferated. Trading in any given instrument now occurs
in multiple venues.

= The advantages of electronic trading systems include cost and operational
efficiencies, lack of human bias, extraordinarily fast speed, and infinite span
and scope of attention.

= Latency is the elapsed time between the occurrence of an event and a sub-
sequent action that depends on that event. Traders use fast communication
systems and fast computer systems to minimize latency to execute their
strategies faster than others.

= Hidden orders, quote leapfrogging, flickering quotes, and the use of machine
learning to support trading strategies commonly are found in electronic
markets.

» Traders commonly use advanced order types, trading tactics, and algorithms
in electronic markets.

= Electronic trading has benefited investors through greater trade process effi-
ciencies and reduced transaction costs. At the same time, electronic trading
has increased systemic risks.

=  Examples of systemic risks posed by electronic traders include: runaway
algorithms that produce streams of unintended orders caused by program-
ming mistakes, fat finger errors that occur when a manual trader submits
a larger order than intended, overlarge orders that demand more liquidity
than the market can provide, and malevolent order streams created deliber-
ately to disrupt the markets.

= Real-time surveillance of markets often can detect order front running and
various market manipulation strategies.

=  Market manipulators use such improper activities as trading for market
impact, rumormongering, wash trading, and spoofing to further their
schemes.

= Market manipulation strategies include bluffing, squeezing, cornering, and
gunning.
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PRACTICE PROBLEMS

The following information relates to questions
1-10

Brian Johnson is a senior manager at Star Asset Management (SAMN), a large
asset management firm in the United States. Tim Martin has just earned his ad-
vanced degree in statistics and was hired to support the trading team at SAMN.
Martin meets with Johnson to undergo a training relating to SAMN’s trading
activities.

Johnson begins the training with a review of the limit order book for Light
Systems, Inc., which is presented in Exhibit 1. Three dealers make market for the
shares of Light Systems. Based on these prices, SAMN’s trading desk executes a
market sell order for 1,100 shares of Light Systems.

Exhibit 1: Limit Order Book for Light Systems, Inc.

Bid Ask
Time Time
Dealer Entered Price Size Dealer Entered Price Size
B 10.10 a.m. $17.15 900 C 10.11 a.m. $17.19 1,200
C 10.11 a.m. $17.14 1,500 B 10.10 a.m. $17.20 800
A 10.11 a.m. $17.12 1,100 A 10.12 a.m. $17.22 1,100

Johnson then discusses a market buy order for 5,000 shares of an illiquid stock.
The order was filled in three trades, and details about the three trades are pre-
sented in Exhibit 2.

Exhibit 2: Buy Trade Order Details

Trade # Time Trade Price Trade Size Bid Price Ask Price
9.45 a.m. $25.20 1,200 $25.17 $25.20

2 9.55 a.m. $25.22 1,300 $25.19 $25.22
11.30 a.m. $25.27 2,500 $25.22 $25.26

Johnson explains to Martin that the number of venues trading the same instru-
ments has proliferated in recent years, and trading in any given instrument has
now been distributed across these multiple venues. As a result, the available
liquidity on any one of those exchanges represents just a small portion of the ag-
gregate liquidity for that security. As a result, SAMN has had to adapt its trading
strategies, particularly for large trades.

Johnson asks Martin about his views on how the introduction of electronic trad-
ing might have impacted SAMN. Martin tells Johnson:
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Statement 1 Once built, electronic trading systems are more efficient and
cheaper to operate than floor-based trading systems.

Statement 2 Electronic trading systems have attracted a lot of new
buy-side traders, and the increased competition has resulted
in narrower bid—ask spreads.

Statement 3 The introduction of electronic markets has had a much
greater impact on the trading of corporate and municipal
bonds than on the trading of equities.

Johnson tells Martin that communication speed is SAMN’s current highest pri-
ority. All of SAMN’s competitors have increased their communication speeds in
recent months, and Johnson says management wants SAMN to be faster than its
competitors. SAMN’s trading desk is located in a residential area far from down-
town where the exchanges it works with are located. SAMN’s trading team is
relatively large with experienced investment professionals, and the firm recently
invested in fast computers with the latest algorithms.

At the end of the training, Johnson gives Martin his first assignment. The as-
signment is for Martin to use the vast amount of data that SAMN has collected
to design a machine learning (ML) model using advanced statistical methods to
characterize data structures and relations. Then he has to build a trading algo-
rithm based on the same model. Since electronic trading has added systemic risk
to the market, Johnson asks Martin to suggest ways to minimize the systemic risk
introduced by his algorithm. Martin offers two suggestions:

Suggestion 1 Perform extensive testing of the algorithm before its launch.

Suggestion 2 Impose mandatory trading halts if prices change outside a
threshold range.

A month into the job, Johnson sends Martin to an investment conference focused
on abusive trading practices. Based on what he learned at the conference, Martin
recommends to Johnson that SAMN incorporate a new rule that news be validat-
ed before a trade triggered by news is executed.

1. Based on Exhibit 1, the inside bid—ask spread for the limit order book for Light
Systems is closest to:

A. $0.04.
B. $0.07.
¢ $0.10.

2. Based on Exhibit 1, the total amount that SAMN will receive, on a per share
basis, for executing the market sell order is closest to:

A. $17.14.
B. $17.15.
C $17.22.

3. Based on Exhibit 2, the market impact relating to Trade 2, on a per share basis, is
closest to:

A. $0.02.

B. $0.03.
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¢ $0.07.
4. Based on Exhibit 2, the average effective spread of the three trades is closest to:
A. $0.0333.
B. $0.0367.
€. $0.0400.
5. The reason for SAMN having to adapt its trading strategies is a result of:
A. latency.
B. market fragmentation.

C. high frequency trading.

6. Which of Martin’s statements relating to the introduction of electronic markets is
correct?

A. Statement 1
B. Statement 2
(. Statement 3
7. Which of the following changes should SAMN make to address its key priority?
A. Hire more investment professionals
B. Upgrade to more complex operating systems
(. Move the trading desk physically closer to the exchanges it works with
8. The model that Martin is tasked with designing will likely be most effective:
A. for testing new markets.
B. in a well-understood market environment.

(. during periods of higher than normal market volatility.

9. Which of Martin’s suggestions will most likely be effective in limiting the systemic
risk introduced by his algorithm?

A. Only Suggestion 1
B. Only Suggestion 2

(. Both Suggestion 1 and Suggestion 2

10. Which market manipulation strategy is most likely the target of the new rule
suggested by Martin?

A. Rumormongering
B. Gunning the market

(. Trading for market impact
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The following information relates to questions
11-16

Michael Bloomfield is a trader at 2Fast Trading, a proprietary trading company
that uses machine learning and algorithms to execute trades. He works with Amy
Riley, a junior trader at the company. Bloomfield and Riley meet to review the
company’s trading systems and several trades in Bloomfield’s trading account.
They discuss the increasing impact of market fragmentation on available liquidity
for the company’s trading strategies. Riley makes the following comments regard-
ing market fragmentation:

Comment 1 Liquidity aggregation and smart order routing help trad-
ers manage the challenges and opportunities presented by
fragmentation.

Comment 2 With increasing market fragmentation, traders who fill large

orders now search for liquidity across multiple venues and
across time to control market impact.

Bloomfield tells Riley that he noticed trades of 500 shares of BYYP stock were
executed every 20 minutes for an hour. Bloomfield saw the same pattern of
trading in the stock during the previous trading day. He instructs Riley to submit
an order to purchase BYYP shares on the assumption that a trader seeks liquidity
and is executing a large buy order by breaking it into pieces. The prices of these
trades and the best bids and offers in the market when the BYYP trades occurred
are presented in Exhibit 1.

Exhibit 1: BYYP Trade Details

Trade Trade Price Prevailing Bid Prevailing Offer
41.50 41.45 41.50
2 41.75 41.73 41.75

Bloomfield shifts the conversation to AXZ Corp. Bloomfield notes that AXZ’s
bid—ask spread is narrow, even though AXZ’s share price has been experiencing a
period of high volatility. After extensive research, Bloomfield will purchase AXZ
shares using a trading strategy that does not include standing orders.

Bloomfield then assesses the risks that 2Fast’s electronic trading strategies intro-
duce into the market. He is concerned that these risks may bring on more regula-
tion. Bloomfield claims that the risks can be reduced by changing the structure of
the market, and those structural changes can maintain 2Fast’s primary competi-
tive advantage, which is trading faster than competitors.

Bloomfield mentions that a regulatory body is investigating a competitor’s trad-
ing practices. The investigation involves a tip that the competitor is manipulating
markets by submitting orders and arranging trades to influence other traders’
perceptions of value. Specifically, regulators were informed that the compet-

itor has been buying stock to raise its price, thereby encouraging momentum
traders to buy, and then selling the stock to them at higher prices. The regulator
confirmed that the competitor did not use standing limit orders or commonly
controlled accounts for the trades under investigation.

11. Which of Riley’s comments related to market fragmentation is accurate?

A. Only Comment 1
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B. Only Comment 2
(. Both Comment 1 and Comment 2
12. Bloomfield’s strategy to purchase BYYP shares is best classified as electronic:
A. arbitrage.
B. front running.
(. quote matching.
13. Based on Exhibit 1, the average effective spread of the BYYP trades is closest to:
A. $0.018.
B. $0.035.

(. $0.070.

14. Bloomfield’s trading strategy for the purchase of AXZ shares most likely includes
the use of:

A. flickering quotes.
B. machine learning.

(. leapfrogging quotes.

15. Which structural change for the market associated with electronic trading sys-
tems is most consistent with Bloomfield’s claim?

A. Delaying order processing by random intervals
B. Exchanges using trade halts when prices move too quickly

(. Slowing markets by running call markets once a second or more often
instead of trading continuously

16. The competitor company’s trading is best described as:
A. bluffing.
B. spoofing.

(. wash trading.
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SOLUTIONS

1. Ais correct. The inside bid—ask spread, or market bid—ask spread, is the differ-
ence between the highest bid price and the lowest ask price. The highest bid price
for Light Systems is $17.15, and the lowest ask price is $17.19. Therefore, the
inside bid—ask spread = $17.19 - $17.15 = $0.04.

2. Bis correct. SAMN’s trading desk executes a market sell order for 1,100 shares.
Based on the limit order book, the trader would first sell 900 shares at $17.15
(highest bid, Dealer B) and then sell the remaining 200 shares at $17.14 (second
highest bid, Dealer C). Therefore, the approximate price per share received by
SAMN for selling the 1,100 shares is equal to [(900 x $17.15) + (200 x $17.14)] /
1,100 = $17.1482 per share ($17.15 rounded).

3. Ais correct. Market impact, or price impact, is the effect of a trade on transac-
tion prices. After the first trade (Trade 1) was executed at $25.20, Trade 2 was
executed at $25.22, which is $0.02 per share higher than the trade price of Trade
1. So, the execution of Trade 1 led to a price impact of $0.02 per share on Trade 2.

4. Cis correct. The effective bid—ask spread for buy orders is calculated as:

Effective bid—ask spread (buy order) = 2 x {Trade price — [(Ask price + Bid price)
/2)]} or

= 2 x (Trade price — Midpoint of the market at the time an order is entered).

So, the effective bid—ask spreads for the three buy trades are calculated as:

Effective spread of Trade 1 =2 x {$25.20 — [($25.20 + $25.17)/2]} = $0.0300.
Effective spread of Trade 2 =2 x {$25.22 — [($25.22 + 25.19)/2]} = $0.0300.

Effective spread of Trade 3 = 2 x {$25.27 — [($25.26 + $25.22)/2]} = $0.0600.
The resulting average effective spread is then calculated as:

Average effective spread

= (Effective spread of Trade 1 + Effective spread of Trade 2 + Effective spread of
Trade 3)/3.

Average effective spread = ($0.0300 + $0.0300 + $0.0600)/3 = $0.0400.

5. Bis correct. According to Johnson, markets have become increasingly fragment-
ed as the number of venues trading the same instruments has proliferated and
trading in any given instrument has been split (or fragmented) across these mul-
tiple venues. As a result, the available liquidity on any one exchange represents
just a small portion of the aggregate liquidity for that instrument. This phenom-
enon is known as market fragmentation and creates the potential for price and
liquidity disparities across venues. As a result, SAMN has had to adapt its trading
strategies to this fragmented liquidity to avoid intensifying the market impact of
a large trade.

6. A is correct. Once built, electronic systems are indeed cheaper to operate than
floor-based trading systems. They require less physical space than do trad-
ing floors, and in contrast to floor-based trading systems, they do not require
exchange officials to record and report prices. Furthermore, the widespread use
of electronic trading systems significantly decreased trading costs for buy-side
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traders. Costs fell as exchanges obtained greater cost efficiencies from using
electronic matching systems instead of floor-based manual trading systems.
These technologies also decreased costs and increased efficiencies for the dealers
and arbitrageurs who provide much of the liquidity offered at exchanges. Com-
petition forced them to pass along much of the benefits of their new technologies
to buy-side traders in the form of narrower spreads quoted for larger sizes. New
electronic buy-side order management systems also decreased buy-side trading
costs by allowing a smaller number of buy-side traders to process more orders
and to process them more efficiently than manual traders.

While electronic trading has had a significant effect on equity markets, it has not
had as much of an effect on the markets for corporate and municipal bonds. The
market structures of corporate and municipal bond markets have hardly changed
since the late 19th century. Despite the efforts of many creative developers of
electronic bond trading systems, most public investors in these markets still trade
largely over the counter with dealers.

Cis correct. The speed required by electronic traders is affected by fast commu-
nication and fast computations. The shorter the distance between the trader and
the exchange, the faster the communication. Many exchanges allow electronic
traders to place their servers in the rooms where the exchange servers operate, a
practice called collocation.

B is correct. Many trading problems are ideally suited for machine learning
analyses because the problems repeat regularly and often. For such problems,
machine-based learning systems can be extraordinarily powerful. However, these
systems are often useless—or worse—when trading becomes extraordinary, as
when volatilities shoot up. Machine learning systems frequently do not produce
useful information during volatility episodes because they have few precedents
from which the machines can learn. Thus, traders often instruct their electronic
trading systems to stop trading—and sometimes to close out their positions—
whenever they recognize that they are entering uncharted territory. Many traders
shut down when volatility spikes—both because high-volatility episodes are
uncommon and thus not well understood and because even if such episodes were
well understood, they represent periods of exceptionally high risk.

C is correct. Both suggestions will likely be effective in minimizing the systemic
risk introduced by electronic trading. First, exhaustive testing of the algorithm
prior to its launch can minimize risk relating to programming errors, which
could result in an extreme market reaction that could trigger an even more ex-
treme market reaction. Second, imposing mandatory trade halts in case of large
price changes (outside a given threshold) would limit potential undesired results
and help minimize systemic risk.

A is correct. Rumormongering is the dissemination of false information about
fundamental values or about other traders’ trading intentions in an attempt to
alter investors’ value assessments. Martin’s suggested news validation rule would
reduce the likelihood that SAMN would be adversely affected by this market
manipulation strategy.

. Cis correct. Both of Riley’s comments are correct. Electronic algorithmic trading

techniques, such as liquidity aggregation and smart order routing, help traders
manage the challenges and opportunities presented by fragmentation. Liquidity
aggregators create “super books” that present liquidity across markets for a given
instrument. These tools offer global views of market depth (available liquidity) for
each instrument regardless of the trading venue that offers the liquidity. Smart
order-routing algorithms send orders to the markets that display the best quot-
ed prices and sizes. Additionally, with increasing market fragmentation, traders
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filling large orders adapt their trading strategies to search for liquidity across
multiple venues and across time to control the market impacts of their trades.

B is correct. Bloomfield noticed a pattern of trading in BYYP and decided to front
run shares on the assumption that a trader is in the market filling a large buy
order by breaking it into pieces. Electronic front runners trade in front of traders
who demand liquidity. They identify when large traders or many small traders

are trying to fill orders on the same side of the market. The order anticipation
strategies of electronic front runners try to identify predictable patterns in order
submission. They may search for patterns in order submissions, trades, or the
relations between trades and other events.

A is incorrect because electronic arbitrageurs look across markets for arbitrage
opportunities in which they can buy an undervalued instrument and sell a similar
overvalued one. His decision to purchase BYYP shares is based on the pattern of
trading that Bloomfield observed.

Cis incorrect because quote matchers trade in front of traders who supply (not
demand) liquidity. Bloomfield decides to purchase BYYP shares on the assump-
tion that a trader is in the market seeking (not supplying) liquidity, which is con-
sistent with front running (not quote matching). Quote matchers trade in front
of traders who supply liquidity and try to exploit the option values of standing
orders. Quote matchers buy when they believe they can rely on standing buy
orders to get out of their positions, and they sell when they can do the same with
standing sell orders.

B is correct. The effective spread is calculated as follows:

Effective spread =2 x (Trade price — Midpoint of market at time of order entry)
Effective spread of Trade 1 =2 x ($41.50 — $41.475) = $0.05
Effective spread of Trade 2 =2 x ($41.75 — $41.74) = $0.02

Average Effective Spread = ($0.05 + $0.02) /2 = $0.035

. A is correct. Flickering quotes are exposed limit orders that electronic traders

submit and then cancel shortly thereafter, often within a second. Electronic deal-
ers and algorithmic buy-side traders submit and repeatedly cancel and resubmit
their orders when they do not want their orders to stand in the market; rather,
they want other traders to see that they are willing to trade at the displayed price.
Bloomfield does not want his orders to stand in the market; using flickering
quotes to purchase AXZ shares would satisfy that objective.

B is incorrect because AXZ shares are currently in a period of high volatili-

ty, so Bloomfield would not likely use machine learning to execute his trades.
Machine-learning systems frequently do not produce useful information during
volatility episodes because these episodes have few precedents from which

the machines can learn. Machine-learning methods produce models based on
observed empirical regularities rather than on theoretical principles identi-

fied by analysts. Many traders shut down when volatility spikes, both because
high-volatility episodes are uncommon and thus not well understood and
because even if such episodes were well understood, they represent periods of
exceptionally high risk.

C is incorrect because market participants use leapfrogging quotes when spreads
are wide (not narrow), and Bloomfield noted that the bid—ask spread for AXZ
shares is narrow. When bid—ask spreads are wide, dealers often are willing to
trade at better prices than they quote. They quote wide spreads because they
hope to trade at more favorable prices. When another trader quotes a better
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16.

price, dealers often immediately quote an even better price. If the spread is suffi-
ciently wide, a game of leapfrog may ensue as the dealer jumps ahead again.

B is correct. To reduce the systemic risks associated with fast trading, some ex-
changes have adopted trade halts when prices move too quickly. These rules stop
trading when excess demand for liquidity occurs. They also prevent the extreme
price changes that can occur in electronic markets when market orders arrive
and no liquidity is present. 2Fast Trading’s competitive advantage will be main-
tained despite exchange trading halts because the company will be free to trade
faster than its competitors once trading resumes. Therefore, exchanges using
trade halts to stop trading is the risk reduction strategy that most likely maintains
2Fast Trading’s competitive advantage and is consistent with Bloomfield’s claim
that risks can be reduced by changing the structure of the market.

A is incorrect because delaying order processing by random intervals reduces the
benefits of high-frequency traders being faster than their competitors and invest-
ing in speed. Therefore, delaying order processing by random order intervals does
not maintain 2Fast Trading’s primary competitive advantage, which is trading
faster than competitors, because that advantage will be reduced.

C is incorrect because slowing markets by running call markets once a sec-

ond or more often instead of trading continuously diminishes the benefits of
high-frequency traders being faster than their competitors and investing with
speed. Therefore, slowing markets once a second or more often instead of trading
continuously does not maintain 2Fast Trading’s primary competitive advantage,
which is trading faster than competitors, because that advantage will be reduced.

A is correct. Bluffing involves submitting orders and arranging trades to influence
other traders’ perceptions of value. Bluffers often prey on momentum traders,
who buy when prices are rising and sell when prices are falling. Similarly, Bloom-
field mentioned that regulators were informed that 2Fast’s competitor has been
submitting orders and arranging trades to influence other traders’ perceptions of
value; regulators were informed the competitor has been buying stock to raise its
price, thereby encouraging momentum traders to buy, and then selling the stock
to them at higher prices.

B is incorrect because the competitor did not use standing limit orders—those
orders that are used in a spoofing strategy—for the trades the regulator is inves-
tigating. Spoofing is a trading practice in which traders place exposed standing
limit orders to convey an impression to other traders that the market is more
liquid than it is or to suggest to other traders that the security is under- or over-
valued.

C is incorrect because the competitor did not use commonly controlled
accounts—those accounts that are used in a wash trading strategy—for the trades
that regulators are investigating. Wash trading consists of trades arranged among
commonly controlled accounts to create the impression of market activity at a
particular price. The purpose of wash trading is to fool investors into believing
that a market is more liquid than it truly is and to thereby increase investors’ con-
fidence both in their ability to exit positions without substantial cost and in their
assessments of security values.
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LEARNING MODULE

Code of Ethics and Standards
of Professional Conduct

LEARNING OUTCOMES

Mastery | The candidate should be able to:

] describe the six components of the Code of Ethics and the seven
Standards of Professional Conduct

] explain the ethical responsibilities required of CFA Institute
members and candidates in the CFA Program by the Code and
Standards

PREFACE

] describe the six components of the Code of Ethics and the seven
Standards of Professional Conduct

] explain the ethical responsibilities required of CFA Institute
members and candidates in the CFA Program by the Code and
Standards

The Standards of Practice Handbook (Handbook) provides guidance to the people
who grapple with real ethical dilemmas in the investment profession on a daily basis;
the Handbook addresses the professional intersection where theory meets practice
and where the concept of ethical behavior crosses from the abstract to the concrete.
The Handbook is intended for a diverse and global audience: CFA Institute members
navigating ambiguous ethical situations; supervisors and direct/indirect reports
determining the nature of their responsibilities to each other, to existing and poten-
tial clients, and to the broader financial markets; and candidates preparing for the
Chartered Financial Analyst (CFA) examinations.

Recent events in the global financial markets have tested the ethical mettle of
financial market participants, including CFA Institute members. The standards taught
in the CFA Program and by which CFA Institute members and candidates must abide
represent timeless ethical principles and professional conduct for all market conditions.
Through adherence to these standards, which continue to serve as the model for ethi-
cal behavior in the investment professional globally, each market participant does his
or her part to improve the integrity and efficient operations of the financial markets.
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The Handbook provides guidance in understanding the interconnectedness of
the aspirational and practical principles and provisions of the Code of Ethics and
Standards of Professional Conduct (Code and Standards). The Code contains high-level
aspirational ethical principles that drive members and candidates to create a positive
and reputable investment profession. The Standards contain practical ethical prin-
ciples of conduct that members and candidates must follow to achieve the broader
industry expectations. However, applying the principles individually may not capture
the complexity of ethical requirements related to the investment industry. The Code
and Standards should be viewed and interpreted as an interwoven tapestry of ethical
requirements. Through members’ and candidates’ adherence to these principles as a
whole, the integrity of and trust in the capital markets are improved.

Evolution of the CFA Institute Code of Ethics and Standards of
Professional Conduct

Generally, changes to the Code and Standards over the years have been minor. CFA
Institute has revised the language of the Code and Standards and occasionally added
a new standard to address a prominent issue of the day. For instance, in 1992, CFA
Institute added the standard addressing performance presentation to the existing list
of standards.

Major changes came in 2005 with the ninth edition of the Handbook. CFA Institute
adopted new standards, revised some existing standards, and reorganized the standards.
The revisions were intended to clarify the requirements of the Code and Standards
and effectively convey to its global membership what constitutes “best practice” in a
number of areas relating to the investment profession.

The Code and Standards must be regularly reviewed and updated if they are to
remain effective and continue to represent the highest ethical standards in the global
investment industry. CFA Institute strongly believes that revisions of the Code and
Standards are not undertaken for cosmetic purposes but to add value by addressing
legitimate concerns and improving comprehension.

Changes to the Code and Standards have far-reaching implications for the CFA
Institute membership, the CFA Program, and the investment industry as a whole. CFA
Institute members and candidates are required to adhere to the Code and Standards. In
addition, the Code and Standards are increasingly being adopted, in whole or in part,
by firms and regulatory authorities. Their relevance goes well beyond CFA Institute
members and candidates.

Standards of Practice Handbook

The periodic revisions of the Code and Standards have come in conjunction with
updates of the Standards of Practice Handbook. The Handbook is the fundamental
element of the ethics education effort of CFA Institute and the primary resource for
guidance in interpreting and implementing the Code and Standards. The Handbook
seeks to educate members and candidates on how to apply the Code and Standards to
their professional lives and thereby benefit their clients, employers, and the investing
public in general. The Handbook explains the purpose of the Code and Standards
and how they apply in a variety of situations. The sections discuss and amplify each
standard and suggest procedures to prevent violations.

Examples in the “Application of the Standard” sections are meant to illustrate how
the standard applies to hypothetical but factual situations. The names contained in
the examples are fictional and are not meant to refer to any actual person or entity.
Unless otherwise stated (e.g., one or more people specifically identified), individuals in
each example are CFA Institute members and holders of the CFA designation. Because
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factual circumstances vary so widely and often involve gray areas, the explanatory
material and examples are not intended to be all inclusive. Many examples set forth
in the application sections involve standards that have legal counterparts; members
are strongly urged to discuss with their supervisors and legal and compliance
departments the content of the Code and Standards and the members’ general
obligations under the Code and Standards.

CFA Institute recognizes that the presence of any set of ethical standards may
create a false sense of security unless the documents are fully understood, enforced,
and made a meaningful part of everyday professional activities. The Handbook is
intended to provide a useful frame of reference that suggests ethical professional
behavior in the investment decision-making process. This book cannot cover every
contingency or circumstance, however, and it does not attempt to do so. The develop-
ment and interpretation of the Code and Standards are evolving processes; the Code
and Standards will be subject to continuing refinement.

Summary of Changes in the Eleventh Edition

The comprehensive review of the Code and Standards in 2005 resulted in principle
requirements that remain applicable today. The review carried out for the eleventh
edition focused on market practices that have evolved since the tenth edition. Along
with updates to the guidance and examples within the Handbook, the eleventh edi-
tion includes an update to the Code of Ethics that embraces the members’ role of
maintaining the social contract between the industry and investors. Additionally,
there are three changes to the Standards of Professional Conduct, which recognize
the importance of proper supervision, clear communications with clients, and the
expanding educational programs of CFA Institute.

Inclusion of Updated CFA Institute Mission

The CFA Institute Board of Governors approved an updated mission for the organi-
zation that is included in the Preamble to the Code and Standards. The new mission
conveys the organization’s conviction in the investment industry’s role in the better-
ment of society at large.

Mission:

To lead the investment profession globally by promoting the highest stan-
dards of ethics, education, and professional excellence for the ultimate
benefit of society.

Updated Code of Ethics Principle

One of the bullets in the Code of Ethics was updated to reflect the role that the capital
markets have in the greater society. As members work to promote and maintain the
integrity of the markets, their actions should also help maintain the social contract
with investors.

old:

Promote the integrity of and uphold the rules governing capital markets.

New:

Promote the integrity and viability of the global capital markets for the
ultimate benefit of society.
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New Standard Regarding Responsibilities of Supervisors [IV(C)]

The standard for members and candidates with supervision or authority over others
within their firms was updated to bring about improvements in preventing illegal
and unethical actions from occurring. The prior version of Standard IV(C) focused
on the detection and prevention of violations. The updated version stresses broader
compliance expectations, which include the detection and prevention aspects of the
original version.

Oold:

Members and Candidates must make reasonable efforts to detect and
prevent violations of applicable laws, rules, regulations, and the Code and
Standards by anyone subject to their supervision or authority.

New:

Members and Candidates must make reasonable efforts to ensure that
anyone subject to their supervision or authority complies with applicable
laws, rules, regulations, and the Code and Standards.

Additional Requirement under the Standard for Communication with Clients and
Prospective Clients [V(B)]

Given the constant development of new and exotic financial instruments and strat-
egies, the standard regarding communicating with clients now includes an implicit
requirement to discuss the risks and limitations of recommendations being made to
clients. The new principle and related guidance take into account the fact that levels of
disclosure will differ between products and services. Members and candidates, along
with their firms, must determine the specific disclosures their clients should receive
while ensuring appropriate transparency of the individual firms’ investment processes.

Addition:

Disclose to clients and prospective clients significant limitations and risks
associated with the investment process.

Modification to Standard VII(A)

Since this standard was developed, CFA Institute has launched additional educational
programs. The updated standard not only maintains the integrity of the CFA Program
but also expands the same ethical considerations when members or candidates par-
ticipate in such programs as the CIPM Program and the CFA Institute Investment
Foundations certificate program. Whether participating as a member assisting with the
curriculum or an examination or as a sitting candidate within a program, we expect
them to engage in these programs as they would participate in the CFA Program.

Oold:

Conduct as Members and Candidates in the CFA Program

Members and Candidates must not engage in any conduct that compro-
mises the reputation or integrity of CFA Institute or the CFA designation
or the integrity, validity, or security of the CFA examinations.

New:

Conduct as Participants in CFA Institute Programs
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Members and Candidates must not engage in any conduct that compro-
mises the reputation or integrity of CFA Institute or the CFA designation
or the integrity, validity, or security of CFA Institute programs.

General Guidance and Example Revision

The guidance and examples were updated to reflect practices and scenarios applicable
to today’s investment industry. Two concepts that appear frequently in the updates in
this edition relate to the increased use of social media for business communications
and the use of and reliance on the output of quantitative models. The use of social
media platforms has increased significantly since the publication of the tenth edition.
And although financial modeling is not new to the industry, this update reflects upon
actions that are viewed as possible contributing factors to the financial crises of the
past decade.

CFA Institute Professional Conduct Program

All CFA Institute members and candidates enrolled in the CFA Program are required
to comply with the Code and Standards. The CFA Institute Board of Governors main-
tains oversight and responsibility for the Professional Conduct Program (PCP), which,
in conjunction with the Disciplinary Review Committee (DRC), is responsible for
enforcement of the Code and Standards. The DRC is a volunteer committee of CFA
charterholders who serve on panels to review conduct and partner with Professional
Conduct staff to establish and review professional conduct policies. The CFA Institute
Bylaws and Rules of Procedure for Professional Conduct (Rules of Procedure) form
the basic structure for enforcing the Code and Standards. The Professional Conduct
division is also responsible for enforcing testing policies of other CFA Institute
education programs as well as the professional conduct of Certificate in Investment
Performance Measurement (CIPM) certificants.

Professional Conduct inquiries come from a number of sources. First, members
and candidates must self-disclose on the annual Professional Conduct Statement all
matters that question their professional conduct, such as involvement in civil litigation
or a criminal investigation or being the subject of a written complaint. Second, written
complaints received by Professional Conduct staff can bring about an investigation.
Third, CFA Institute staff may become aware of questionable conduct by a member
or candidate through the media, regulatory notices, or another public source. Fourth,
candidate conduct is monitored by proctors who complete reports on candidates
suspected to have violated testing rules on exam day. Lastly, CFA Institute may also
conduct analyses of scores and exam materials after the exam, as well as monitor online
and social media to detect disclosure of confidential exam information.

When an inquiry is initiated, the Professional Conduct staff conducts an investiga-
tion that may include requesting a written explanation from the member or candidate;
interviewing the member or candidate, complaining parties, and third parties; and
collecting documents and records relevant to the investigation. Upon reviewing the
material obtained during the investigation, the Professional Conduct staff may con-
clude the inquiry with no disciplinary sanction, issue a cautionary letter, or continue
proceedings to discipline the member or candidate. If the Professional Conduct staff
believes a violation of the Code and Standards or testing policies has occurred, the
member or candidate has the opportunity to reject or accept any charges and the
proposed sanctions.
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If the member or candidate does not accept the charges and proposed sanction,
the matter is referred to a panel composed of DRC members. Panels review materials
and presentations from Professional Conduct staff and from the member or candidate.
The panel’s task is to determine whether a violation of the Code and Standards or
testing policies occurred and, if so, what sanction should be imposed.

Sanctions imposed by CFA Institute may have significant consequences; they
include public censure, suspension of membership and use of the CFA designation,
and revocation of the CFA charter. Candidates enrolled in the CFA Program who have
violated the Code and Standards or testing policies may be suspended or prohibited
from further participation in the CFA Program.

Adoption of the Code and Standards

The Code and Standards apply to individual members of CFA Institute and candi-
dates in the CFA Program. CFA Institute does encourage firms to adopt the Code
and Standards, however, as part of their code of ethics. Those who claim compliance
should fully understand the requirements of each of the principles of the Code and
Standards.

Once a party—nonmember or firm—ensures its code of ethics meets the principles
of the Code and Standards, that party should make the following statement whenever
claiming compliance:

“[Insert name of party] claims compliance with the CFA Institute Code
of Ethics and Standards of Professional Conduct. This claim has not been
verified by CFA Institute”

CFA Institute welcomes public acknowledgement, when appropriate, that firms
are complying with the CFA Institute Code of Ethics and Standards of Professional
Conduct and encourages firms to notify us of the adoption plans. For firms that would
like to distribute the Code and Standards to clients and potential clients, attractive
one-page copies of the Code and Standards, including translations, are available on
the CFA Institute website (www.cfainstitute.org).

CFA Institute has also published the Asset Manager Code of Professional Conduct,
which is designed, in part, to help asset managers comply with the regulations man-
dating codes of ethics for investment advisers. Whereas the Code and Standards are
aimed at individual investment professionals who are members of CFA Institute or
candidates in the CFA Program, the Asset Manager Code was drafted specifically
for firms. The Asset Manager Code provides specific, practical guidelines for asset
managers in six areas: loyalty to clients, the investment process, trading, compliance,
performance evaluation, and disclosure. The Asset Manager Code and the appropri-
ate steps to acknowledge adoption or compliance can be found on the CFA Institute
website (www.cfainstitute.org).

Acknowledgments

CFA Institute is a not-for-profit organization that is heavily dependent on the exper-
tise and intellectual contributions of member volunteers. Members devote their time
because they share a mutual interest in the organization’s mission to promote and
achieve ethical practice in the investment profession. CFA Institute owes much to the
volunteers’ abundant generosity and energy in extending ethical integrity.

The CFA Institute Standards of Practice Council (SPC), a group consisting of CFA
charterholder volunteers from many different countries, is charged with maintaining
and interpreting the Code and Standards and ensuring that they are effective. The
SPC draws its membership from a broad spectrum of organizations in the securities


www.cfainstitute.org
www.cfainstitute.org

© CFA Institute. For candidate use only. Not for distribution.

Ethics and the Investment Industry

field, including brokers, investment advisers, banks, and insurance companies. In
most instances, the SPC members have important supervisory responsibilities within
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ETHICS AND THE INVESTMENT INDUSTRY

Society ultimately benefits from efficient markets where capital can freely flow to
the most productive or innovative destination. Well-functioning capital markets
efficiently match those needing capital with those seeking to invest their assets in
revenue-generating ventures. In order for capital markets to be efficient, investors
must be able to trust that the markets are fair and transparent and offer them the
opportunity to be rewarded for the risk they choose to take. Laws, regulations, and
enforcement play a vital role but are insufficient alone to guarantee fair and trans-
parent markets. The markets depend on an ethical foundation to guide participants’
judgment and behavior. CFA Institute maintains and promotes the Code of Ethics
and Standards of Professional Conduct in order to create a culture of ethics for the
ultimate benefit of society.

Why Ethics Matters

Ethics can be defined as a set of moral principles or rules of conduct that provide
guidance for our behavior when it affects others. Widely acknowledged fundamental
ethical principles include honesty, fairness, diligence, and care and respect for others.
Ethical conduct follows those principles and balances self-interest with both the direct
and the indirect consequences of that behavior for other people.

Not only does unethical behavior by individuals have serious personal
consequences—ranging from job loss and reputational damage to fines and even
jail—but unethical conduct from market participants, investment professionals, and
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those who service investors can damage investor trust and thereby impair the sus-
tainability of the global capital markets as a whole. Unfortunately, there seems to be
an unending parade of stories bringing to light accounting frauds and manipulations,
Ponzi schemes, insider-trading scandals, and other misdeeds. Not surprisingly, this
has led to erosion in public confidence in investment professionals. Empirical evidence
from numerous surveys documents the low standing in the eyes of the investing public
of banks and financial services firms—the very institutions that are entrusted with
the economic well-being and retirement security of society.

Governments and regulators have historically tried to combat misconduct in the
industry through regulatory reform, with various levels of success. Global capital
markets are highly regulated to protect investors and other market participants.
However, compliance with regulation alone is insufficient to fully earn investor trust.
Individuals and firms must develop a “culture of integrity” that permeates all levels
of operations and promotes the ethical principles of stewardship of investor assets
and working in the best interests of clients, above and beyond strict compliance with
the law. A strong ethical culture that helps honest, ethical people engage in ethical
behavior will foster the trust of investors, lead to robust global capital markets, and
ultimately benefit society. That is why ethics matters.

Ethics, Society, and the Capital Markets

CFA Institute recently added the concept “for the ultimate benefit of society” to its
mission. The premise is that we want to live in a socially, politically, and financially
stable society that fosters individual well-being and welfare of the public. A key
ingredient for this goal is global capital markets that facilitate the efficient allocation
of resources so that the available capital finds its way to places where it most benefits
that society. These investments are then used to produce goods and services, to fund
innovation and jobs, and to promote improvements in standards of living. Indeed,
such a function serves the interests of the society. Efficient capital markets, in turn,
provide a host of benefits to those providing the investment capital. Investors are
provided the opportunity to transfer and transform risk because the capital markets
serve as an information exchange, create investment products, provide liquidity, and
limit transaction costs.

However, a well-functioning and efficient capital market system is dependent
on trust of the participants. If investors believe that capital market participants—
investment professionals and firms—cannot be trusted with their financial assets or
that the capital markets are unfair such that only insiders can be successful, they will
be unlikely to invest or, at the very least, will require a higher risk premium. Decreased
investment capital can reduce innovation and job creation and hurt the economy and
society as a whole. Reduced trust in capital markets can also result in a less vibrant,
if not smaller, investment industry.

Ethics for a global investment industry should be universal and ultimately support
trust and integrity above acceptable local or regional customs and culture. Universal
ethics for a global industry strongly supports the efficiency, values, and mission of
the industry as a whole. Different countries may be at different stages of development
in establishing standards of practice, but the end goal must be to achieve rules, reg-
ulations, and standards that support and promote fundamental ethical principles on
a global basis.

Capital Market Sustainability and the Actions of One

Individuals and firms also have to look at the indirect impacts of their actions on the
broader investment community. The increasingly interconnected nature of global
finance brings to the fore an added consideration of market sustainability that was,
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perhaps, less appreciated in years past. In addition to committing to the highest lev-
els of ethical behavior, today’s investment professionals and their employers should
consider the long-term health of the market as a whole.

As recent events have demonstrated, apparently isolated and unrelated decisions,
however innocuous when considered on an individual basis, in aggregate can pre-
cipitate a market crisis. In an interconnected global economy and marketplace, each
participant should strive to be aware of how his or her actions or the products he or
she distributes may have an impact on capital market participants in other regions
or countries.

Investment professionals should consider how their investment decision-making
processes affect the global financial markets in the broader context of how they apply
their ethical and professional obligations. Those in positions of authority have a spe-
cial responsibility to consider the broader context of market sustainability in their
development and approval of corporate policies, particularly those involving risk
management and product development. In addition, corporate compensation strategies
should not encourage otherwise ethically sound individuals to engage in unethical or
questionable conduct for financial gain. Ethics, sustainability, and properly functioning
capital markets are components of the same concept of protecting the best interests
of all. To always place the interests of clients ahead of both investment professionals’
own interests and those of their employer remains a key ethos.

The Relationship between Ethics and Regulations

Some equate ethical behavior with legal behavior: If you are following the law, you
must be acting appropriately. Ethical principles, like laws and regulations, prescribe
appropriate constraints on our natural tendency to pursue self-interest that could harm
the interests of others. Laws and regulations often attempt to guide people toward
ethical behavior, but they do not cover all unethical behavior. Ethical behavior is often
distinguished from legal conduct by describing legal behavior as what is required and
ethical behavior as conduct that is morally correct. Ethical principles go beyond that
which is legally sufficient and encompass what is the right thing to do.

Given many regulators’ lack of sufficient resources to enforce well-conceived rules
and regulations, relying on a regulatory framework to lead the charge in establishing
ethical behavior has its challenges. Therefore, reliance on compliance with laws and
regulation alone is insufficient to ensure ethical behavior of investment professionals
or to create a truly ethical culture in the industry.

The recent past has shown us that some individuals will succeed at circumventing
the regulatory rules for their personal gain. Only the application of strong ethical
principles, at both the individual level and the firm level, will limit abuses. Knowing
the rules or regulations to apply in a particular situation, although important, may
not be sufficient to ensure ethical conduct. Individuals must be able both to recognize
areas that are prone to ethical pitfalls and to identify and process those circumstances
and influences that can impair ethical judgment.

Applying an Ethical Framework

Laws, regulations, professional standards, and codes of ethics can guide ethical behav-
ior, but individual judgment is a critical ingredient in making principled choices and
engaging in appropriate conduct. When faced with an ethical dilemma, individuals
must have a well-developed set of principles; otherwise, their thought processes can
lead to, at best, equivocation and indecision and, at worst, fraudulent conduct and
destruction of the public trust. Establishing an ethical framework for an internal
thought process prior to deciding to act is a crucial step in engaging in ethical conduct.

Most investment professionals are used to making decisions from a business
(profit/loss) outlook. But given the importance of ethical behavior in carrying out
professional responsibilities, it is critical to also analyze decisions and potential
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conduct from an ethical perspective. Utilizing a framework for ethical decision making
will help investment professionals effectively examine their conduct in the context
of conflicting interests common to their professional obligations (e.g., researching
and gathering information, developing investment recommendations, and managing
money for others). Such a framework will allow investment professionals to analyze
their conduct in a way that meets high standards of ethical behavior.

An ethical decision-making framework can come in many forms but should provide
investment professionals with a tool for following the principles of the firm’s code of
ethics. Through analyzing the particular circumstances of each decision, investment
professionals are able to determine the best course of action to fulfill their responsi-
bilities in an ethical manner.

Commitment to Ethics by Firms

A firm’s code of ethics risks becoming a largely ignored, dusty compilation if it is
not truly integrated into the fabric of the business. The ability to relate an ethical
decision-making framework to a firm’s code of ethics allows investment professionals
to bring the aspirations and principles of the code of ethics to life—transforming it
from a compliance exercise to something that is at the heart of a firm’s culture.

An investment professional’s natural desire to “do the right thing” must be reinforced
by building a culture of integrity in the workplace. Development, maintenance, and
demonstration of a strong culture of integrity within the firm by senior management
may be the single most important factor in promoting ethical behavior among the
firm’s employees. Adopting a code that clearly lays out the ethical principles that guide
the thought processes and conduct the firm expects from its employees is a critical
first step. But a code of ethics, while necessary, is insufficient.

Simply nurturing an inclination to do right is no match for the multitude of daily
decisions that investment managers make. We need to exercise ethical decision-making
skills to develop the muscle memory necessary for fundamentally ethical people to
make good decisions despite the reality of agent conflicts. Just as coaching and practice
transform our natural ability to run across a field into the technique and endurance
required to run a race, teaching, reinforcing, and practicing ethical decision-making
skills prepare us to confront the hard issues effectively. It is good for business, indi-
viduals, firms, the industry, and the markets, as well as society as a whole, to engage
in the investment management profession in a highly ethical manner.

Ethical Commitment of CFA Institute

An important goal of CFA Institute is to ensure that the organization and its mem-
bers and candidates develop, promote, and follow the highest ethical standards in
the investment industry. The CFA Institute Code of Ethics (Code) and Standards of
Professional Conduct (Standards) are the foundation supporting the organization’s quest
to uphold the industry’s highest standards of individual and corporate practice and to
help serve the greater good. The Code is a set of principles that define the overarching
conduct CFA Institute expects from its members and CFA Program candidates. The
Code works in tandem with the Standards, which outline professional conduct that
constitutes fair and ethical business practices.

For more than 50 years, CFA Institute members and candidates have been required
to abide by the organization’s Code and Standards. Periodically, CFA Institute has
revised and updated its Code and Standards to ensure that they remain relevant to
the changing nature of the investment profession and representative of the highest
standard of professional conduct. Within this Handbook, CFA Institute addresses
ethical principles for the profession, including individual professionalism; respon-
sibilities to capital markets, clients, and employers; ethics involved in investment
analysis, recommendations, and actions; and possible conflicts of interest. Although
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the investment world has become a far more complex place since the first publication
of the Standard of Practice Handbook, distinguishing right from wrong remains the
paramount principle of the Code and Standards.

New challenges will continually arise for members and candidates in applying the
Code and Standards because many decisions are not unambiguously right or wrong.
The dilemma exists because the choice between right and wrong is not always clear.
Even well-intentioned investment professionals can find themselves in circumstances
that may tempt them to cut corners. Situational influences can overpower the best
of intentions.

CFA Institute has made a significant commitment to providing members and
candidates with the resources to extend and deepen their understanding of how to
appropriately apply the principles of the Code and Standards. The product offerings
from CFA Institute offer a wealth of material. Through publications, conferences,
webcasts, and podcasts, the ethical challenges of investment professionals are brought
to light. Archived issues of these items are available on the CFA Institute website
(www.cfainstitute.org).

By reviewing these resources and discussing with their peers, market participants
can further enhance their abilities to apply an effective ethical decision-making frame-
work. In time, this should help restore some of the trust recently lost by investors.

Markets function to an important extent on trust. Recent events have shown the
fragility of this foundation and the devastating consequences that can ensue when it
is fundamentally questioned. Investment professionals should remain mindful of the
long-term health of financial markets and incorporate this concern for the market’s
sustainability in their investment decision making. CFA Institute and the Standards of
Practice Council hope this edition of the Handbook will assist and guide investment
professionals in meeting the ethical demands of the highly interconnected global
capital markets for the ultimate benefit of society.

CFA INSTITUTE CODE OF ETHICS AND STANDARDS
OF PROFESSIONAL CONDUCT

Preamble

The CFA Institute Code of Ethics and Standards of Professional Conduct are funda-
mental to the values of CFA Institute and essential to achieving its mission to lead the
investment profession globally by promoting the highest standards of ethics, education,
and professional excellence for the ultimate benefit of society. High ethical standards
are critical to maintaining the public’s trust in financial markets and in the investment
profession. Since their creation in the 1960s, the Code and Standards have promoted
the integrity of CFA Institute members and served as a model for measuring the ethics
of investment professionals globally, regardless of job function, cultural differences,
or local laws and regulations. All CFA Institute members (including holders of the
Chartered Financial Analyst [CFA] designation) and CFA candidates have the personal
responsibility to embrace and uphold the provisions of the Code and Standards and
are encouraged to notify their employer of this responsibility. Violations may result
in disciplinary sanctions by CFA Institute. Sanctions can include revocation of mem-
bership, revocation of candidacy in the CFA Program, and revocation of the right to
use the CFA designation.
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The Code of Ethics

Members of CFA Institute (including CFA charterholders) and candidates for the CFA
designation (“Members and Candidates”) must:

Act with integrity, competence, diligence, and respect and in an ethical
manner with the public, clients, prospective clients, employers, employees,
colleagues in the investment profession, and other participants in the global
capital markets.

Place the integrity of the investment profession and the interests of clients
above their own personal interests.

Use reasonable care and exercise independent professional judgment when
conducting investment analysis, making investment recommendations, tak-
ing investment actions, and engaging in other professional activities.

Practice and encourage others to practice in a professional and ethical man-
ner that will reflect credit on themselves and the profession.

Promote the integrity and viability of the global capital markets for the ulti-
mate benefit of society.

Maintain and improve their professional competence and strive to maintain
and improve the competence of other investment professionals.

Standards of Professional Conduct

i

PROFESSIONALISM

A. Knowledge of the Law

Members and Candidates must understand and comply with all appli-
cable laws, rules, and regulations (including the CFA Institute Code

of Ethics and Standards of Professional Conduct) of any government,
regulatory organization, licensing agency, or professional association
governing their professional activities. In the event of conflict, Members
and Candidates must comply with the more strict law, rule, or regu-
lation. Members and Candidates must not knowingly participate or
assist in and must dissociate from any violation of such laws, rules, or
regulations.

B. Independence and Objectivity

Members and Candidates must use reasonable care and judgment to
achieve and maintain independence and objectivity in their professional
activities. Members and Candidates must not offer, solicit, or accept
any gift, benefit, compensation, or consideration that reasonably could
be expected to compromise their own or another’s independence and
objectivity.

(. Misrepresentation

Members and Candidates must not knowingly make any misrepresenta-
tions relating to investment analysis, recommendations, actions, or other
professional activities.

D. Misconduct

Members and Candidates must not engage in any professional conduct
involving dishonesty, fraud, or deceit or commit any act that reflects
adversely on their professional reputation, integrity, or competence.
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ii. INTEGRITY OF CAPITAL MARKETS

A. Material Nonpublic Information

Members and Candidates who possess material nonpublic information
that could affect the value of an investment must not act or cause others
to act on the information.

B. Market Manipulation

Members and Candidates must not engage in practices that distort
prices or artificially inflate trading volume with the intent to mislead
market participants.

iii. DUTIES TO CLIENTS

A. Loyalty, Prudence, and Care

Members and Candidates have a duty of loyalty to their clients and must
act with reasonable care and exercise prudent judgment. Members and
Candidates must act for the benefit of their clients and place their cli-
ents’ interests before their employer’s or their own interests.

B. Fair Dealing

Members and Candidates must deal fairly and objectively with all clients
when providing investment analysis, making investment recommen-
dations, taking investment action, or engaging in other professional
activities.

C. Suitability

1. When Members and Candidates are in an advisory relationship with
a client, they must:

a. Make a reasonable inquiry into a client’s or prospective client’s
investment experience, risk and return objectives, and financial
constraints prior to making any investment recommendation or
taking investment action and must reassess and update this infor-
mation regularly.

b. Determine that an investment is suitable to the client’s financial
situation and consistent with the client’s written objectives, man-
dates, and constraints before making an investment recommen-
dation or taking investment action.

¢. Judge the suitability of investments in the context of the client’s
total portfolio.

2. When Members and Candidates are responsible for managing a
portfolio to a specific mandate, strategy, or style, they must make
only investment recommendations or take only investment actions
that are consistent with the stated objectives and constraints of the
portfolio.

D. Performance Presentation

When communicating investment performance information, Members
and Candidates must make reasonable efforts to ensure that it is fair,
accurate, and complete.

E. Preservation of Confidentiality
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Members and Candidates must keep information about current, former,
and prospective clients confidential unless:

1. The information concerns illegal activities on the part of the client or
prospective client,

2. Disclosure is required by law, or
3. The client or prospective client permits disclosure of the information.
iv. DUTIES TO EMPLOYERS

A. Loyalty

In matters related to their employment, Members and Candidates must
act for the benefit of their employer and not deprive their employer of
the advantage of their skills and abilities, divulge confidential informa-
tion, or otherwise cause harm to their employer.

B. Additional Compensation Arrangements

Members and Candidates must not accept gifts, benefits, compensation,
or consideration that competes with or might reasonably be expected
to create a conflict of interest with their employer’s interest unless they
obtain written consent from all parties involved.

C. Responsibilities of Supervisors

Members and Candidates must make reasonable efforts to ensure that
anyone subject to their supervision or authority complies with applicable
laws, rules, regulations, and the Code and Standards.

v. INVESTMENT ANALYSIS, RECOMMENDATIONS, AND ACTIONS

A. Diligence and Reasonable Basis

Members and Candidates must:

1. Exercise diligence, independence, and thoroughness in analyzing
investments, making investment recommendations, and taking
investment actions.

2. Have a reasonable and adequate basis, supported by appropriate
research and investigation, for any investment analysis, recommen-
dation, or action.

B. Communication with Clients and Prospective Clients

Members and Candidates must:

1. Disclose to clients and prospective clients the basic format and gen-
eral principles of the investment processes they use to analyze invest-
ments, select securities, and construct portfolios and must promptly
disclose any changes that might materially affect those processes.

2. Disclose to clients and prospective clients significant limitations and
risks associated with the investment process.

3. Use reasonable judgment in identifying which factors are import-
ant to their investment analyses, recommendations, or actions and
include those factors in communications with clients and prospective
clients.
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4, Distinguish between fact and opinion in the presentation of invest-
ment analysis and recommendations.

C. Record Retention

Members and Candidates must develop and maintain appropriate
records to support their investment analyses, recommendations, actions,
and other investment-related communications with clients and prospec-
tive clients.

vi. CONFLICTS OF INTEREST

A. Disclosure of Conflicts

Members and Candidates must make full and fair disclosure of all mat-
ters that could reasonably be expected to impair their independence and
objectivity or interfere with respective duties to their clients, prospective
clients, and employer. Members and Candidates must ensure that such
disclosures are prominent, are delivered in plain language, and commu-
nicate the relevant information effectively.

B. Priority of Transactions

Investment transactions for clients and employers must have priority
over investment transactions in which a Member or Candidate is the
beneficial owner.

C. Referral Fees

Members and Candidates must disclose to their employer, clients, and
prospective clients, as appropriate, any compensation, consideration,
or benefit received from or paid to others for the recommendation of
products or services.

vii. RESPONSIBILITIES AS A CFA INSTITUTE MEMBER OR CFA
CANDIDATE

A. Conduct as Participants in CFA Institute Programs

Members and Candidates must not engage in any conduct that compro-
mises the reputation or integrity of CFA Institute or the CFA designation
or the integrity, validity, or security of CFA Institute programs.

B. Reference to CFA Institute, the CFA Designation, and the CFA Program

When referring to CFA Institute, CFA Institute membership, the

CFA designation, or candidacy in the CFA Program, Members and
Candidates must not misrepresent or exaggerate the meaning or impli-
cations of membership in CFA Institute, holding the CFA designation, or
candidacy in the CFA Program.
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LEARNING MODULE

Guidance for Standards I-VII

LEARNING OUTCOMES

Mastery | The candidate should be able to:

] demonstrate a thorough knowledge of the CFA Institute Code of
Ethics and Standards of Professional Conduct by applying the Code
and Standards to specific situations

] recommend practices and procedures designed to prevent violations
of the Code of Ethics and Standards of Professional Conduct

STANDARD I(A): PROFESSIONALISM - KNOWLEDGE
OF THE LAW

] demonstrate a thorough knowledge of the CFA Institute Code of
Ethics and Standards of Professional Conduct by applying the Code
and Standards to specific situations

Standard I(A) Knowledge of the Law

Members and Candidates must understand and comply with all applicable laws, rules,
and regulations (including the CFA Institute Code of Ethics and Standards of Professional
Conduct) of any government, regulatory organization, licensing agency, or professional
association governing their professional activities. In the event of conflict, Members
and Candidates must comply with the more strict law, rule, or regulation. Members and
Candidates must not knowingly participate or assist in and must dissociate from any
violation of such laws, rules, or regulations.

Guidance

Highlights:

= Relationship between the Code and Standards and Applicable Law
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= Participation in or Association with Violations by Others

= [nvestment Products and Applicable Laws

Members and candidates must understand the applicable laws and regulations of
the countries and jurisdictions where they engage in professional activities. These
activities may include, but are not limited to, trading of securities or other financial
instruments, providing investment advice, conducting research, or performing other
investment services. On the basis of their reasonable and good faith understanding,
members and candidates must comply with the laws and regulations that directly
govern their professional activities and resulting outcomes and that protect the
interests of the clients.

When questions arise, members and candidates should know their firm’s policies
and procedures for accessing compliance guidance. This standard does not require
members and candidates to become experts, however, in compliance. Additionally,
members and candidates are not required to have detailed knowledge of or be experts
on all the laws that could potentially govern their activities.

During times of changing regulations, members and candidates must remain vigilant
in maintaining their knowledge of the requirements for their professional activities.
New financial products and processes, along with uncovered ethical missteps, create an
environment for recurring and potentially wide-ranging regulatory changes. Members
and candidates are also continually provided improved and enhanced methods of
communicating with both clients and potential clients, such as mobile applications
and web-based social networking platforms. As new local, regional, and global
requirements are updated to address these and other changes, members, candidates,
and their firms must adjust their procedures and practices to remain in compliance.

Relationship between the Code and Standards and Applicable Law

Some members or candidates may live, work, or provide investment services to clients
living in a country that has no law or regulation governing a particular action or that
has laws or regulations that differ from the requirements of the Code and Standards.
When applicable law and the Code and Standards require different conduct, mem-
bers and candidates must follow the more strict of the applicable law or the Code
and Standards.

“Applicable law” is the law that governs the member’s or candidate’s conduct.
Which law applies will depend on the particular facts and circumstances of each
case. The “more strict” law or regulation is the law or regulation that imposes greater
restrictions on the action of the member or candidate or calls for the member or
candidate to exert a greater degree of action that protects the interests of investors.
For example, applicable law or regulation may not require members and candidates
to disclose referral fees received from or paid to others for the recommendation of
investment products or services. Because the Code and Standards impose this obli-
gation, however, members and candidates must disclose the existence of such fees.

Members and candidates must adhere to the following principles:

= Members and candidates must comply with applicable laws or regulations
related to their professional activities.

=  Members and candidates must not engage in conduct that constitutes a vio-
lation of the Code and Standards, even though it may otherwise be legal.

= In the absence of any applicable law or regulation or when the Code and
Standards impose a higher degree of responsibility than applicable laws
and regulations, members and candidates must adhere to the Code and
Standards. Applications of these principles are outlined in Exhibit 1.
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The applicable laws governing the responsibilities of a member or candidate should
be viewed as the minimal threshold of acceptable actions. When members and can-
didates take actions that exceed the minimal requirements, they further support the
conduct required of Standard I(A).

CFA Institute members are obligated to abide by the CFA Institute Articles of
Incorporation, Bylaws, Code of Ethics, Standards of Professional Conduct, Rules of
Procedure, Membership Agreement, and other applicable rules promulgated by CFA
Institute, all as amended periodically. CFA candidates who are not members must also
abide by these documents (except for the Membership Agreement) as well as rules
and regulations related to the administration of the CFA examination, the Candidate
Responsibility Statement, and the Candidate Pledge.

Participation in or Association with Violations by Others

Members and candidates are responsible for violations in which they knowingly par-
ticipate or assist. Although members and candidates are presumed to have knowledge
of all applicable laws, rules, and regulations, CFA Institute acknowledges that mem-
bers may not recognize violations if they are not aware of all the facts giving rise to
the violations. Standard I(A) applies when members and candidates know or should
know that their conduct may contribute to a violation of applicable laws, rules, or
regulations or the Code and Standards.

If a member or candidate has reasonable grounds to believe that imminent or
ongoing client or employer activities are illegal or unethical, the member or candi-
date must dissociate, or separate, from the activity. In extreme cases, dissociation
may require a member or candidate to leave his or her employment. Members and
candidates may take the following intermediate steps to dissociate from ethical vio-
lations of others when direct discussions with the person or persons committing the
violation are unsuccessful. The first step should be to attempt to stop the behavior by
bringing it to the attention of the employer through a supervisor or the firm’s compli-
ance department. If this attempt is unsuccessful, then members and candidates have
a responsibility to step away and dissociate from the activity. Dissociation practices
will differ on the basis of the member’s or candidate’s role in the investment industry.
It may include removing one’s name from written reports or recommendations, asking
for a different assignment, or refusing to accept a new client or continue to advise a
current client. Inaction combined with continuing association with those involved
in illegal or unethical conduct may be construed as participation or assistance in the
illegal or unethical conduct.

CFA Institute strongly encourages members and candidates to report potential
violations of the Code and Standards committed by fellow members and candidates.
Although a failure to report is less likely to be construed as a violation than a failure to
dissociate from unethical conduct, the impact of inactivity on the integrity of capital
markets can be significant. Although the Code and Standards do not compel members
and candidates to report violations to their governmental or regulatory organizations
unless such disclosure is mandatory under applicable law (voluntary reporting is
often referred to as whistleblowing), such disclosure may be prudent under certain
circumstances. Members and candidates should consult their legal and compliance
advisers for guidance.

Additionally, CFA Institute encourages members, nonmembers, clients, and the
investing public to report violations of the Code and Standards by CFA Institute
members or CFA candidates by submitting a complaint in writing to the CFA Institute
Professional Conduct Program via e-mail (pcprogram@cfainstitute.org) or the CFA
Institute website (www.cfainstitute.org).
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Investment Products and Applicable Laws

Members and candidates involved in creating or maintaining investment services or
investment products or packages of securities and/or derivatives should be mindful
of where these products or packages will be sold as well as their places of origina-
tion. The applicable laws and regulations of the countries or regions of origination
and expected sale should be understood by those responsible for the supervision of
the services or creation and maintenance of the products or packages. Members or
candidates should make reasonable efforts to review whether associated firms that
are distributing products or services developed by their employing firm also abide by
the laws and regulations of the countries and regions of distribution. Members and
candidates should undertake the necessary due diligence when transacting cross-border
business to understand the multiple applicable laws and regulations in order to protect
the reputation of their firm and themselves.

Given the complexity that can arise with business transactions in today’s market,
there may be some uncertainty surrounding which laws or regulations are considered
applicable when activities are being conducted in multiple jurisdictions. Members
and candidates should seek the appropriate guidance, potentially including the firm’s
compliance or legal departments and legal counsel outside the organization, to gain
a reasonable understanding of their responsibilities and how to implement them
appropriately.

Exhibit 1: Global Application of the Code and Standards

Members and candidates who practice in multiple jurisdictions may be subject
to varied securities laws and regulations. If applicable law is stricter than the
requirements of the Code and Standards, members and candidates must adhere
to applicable law; otherwise, they must adhere to the Code and Standards. The
following chart provides illustrations involving a member who may be subject
to the securities laws and regulations of three different types of countries:

NS: country with no securities laws or regulations

LS: country with less strict securities laws and regulations than the Code and Standards

MS: country with more strict securities laws and regulations than the Code and
Standards

Applicable Law

Duties

Explanation

Member resides in NS
country, does business in LS
country; LS law applies.

Member must adhere to the
Code and Standards.

Because applicable law is
less strict than the Code

and Standards, the member
must adhere to the Code and
Standards.

Member resides in NS
country, does business in MS
country; MS law applies.

Member must adhere to the
law of MS country.

Because applicable law is
stricter than the Code and
Standards, member must
adhere to the more strict
applicable law.

Member resides in LS
country, does business in NS
country; LS law applies.

Member must adhere to the
Code and Standards.

Because applicable law is
less strict than the Code and
Standards, member must
adhere to the Code and
Standards.
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Applicable Law

Duties

Explanation

Member resides in LS
country, does business in MS
country; MS law applies.

Member must adhere to the
law of MS country.

Because applicable law is
stricter than the Code and
Standards, member must
adhere to the more strict
applicable law.

Member resides in LS
country, does business in NS
country; LS law applies, but
it states that law of locality
where business is conducted
governs.

Member must adhere to the
Code and Standards.

Because applicable law states
that the law of the local-

ity where the business is
conducted governs and there
is no local law, the member
must adhere to the Code and
Standards.

Member resides in LS
country, does business in MS
country; LS law applies, but
it states that law of locality
where business is conducted
governs.

Member must adhere to the
law of MS country.

Because applicable law of the
locality where the business is
conducted governs and local
law is stricter than the Code
and Standards, member must
adhere to the more strict
applicable law.

Member resides in MS
country, does business in LS
country; MS law applies.

Member must adhere to the
law of MS country.

Because applicable law is
stricter than the Code and
Standards, member must
adhere to the more strict
applicable law.

Member resides in MS
country, does business in LS
country; MS law applies, but
it states that law of locality
where business is conducted
governs.

Member must adhere to the
Code and Standards.

Because applicable law states
that the law of the local-

ity where the business is
conducted governs and local
law is less strict than the
Code and Standards, member
must adhere to the Code and
Standards.

Member resides in MS
country, does business in LS
country with a client who is
a citizen of LS country; MS
law applies, but it states that
the law of the client’s home
country governs.

Member must adhere to the
Code and Standards.

Because applicable law states
that the law of the client’s
home country governs (which
is less strict than the Code
and Standards), member
must adhere to the Code and
Standards.

Member resides in MS
country, does business in LS
country with a client who is
a citizen of MS country; MS
law applies, but it states that
the law of the client’s home
country governs.

Member must adhere to the
law of MS country.

Because applicable law states
that the law of the client’s
home country governs and
the law of the client’s home
country is stricter than the
Code and Standards, the
member must adhere to the
more strict applicable law.
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STANDARD I(A): RECOMMENDED PROCEDURES

] demonstrate a thorough knowledge of the CFA Institute Code of
Ethics and Standards of Professional Conduct by applying the Code
and Standards to specific situations

Members and Candidates

Suggested methods by which members and candidates can acquire and maintain
understanding of applicable laws, rules, and regulations include the following:

= Stay informed: Members and candidates should establish or encourage
their employers to establish a procedure by which employees are regularly
informed about changes in applicable laws, rules, regulations, and case law.
In many instances, the employer’s compliance department or legal counsel
can provide such information in the form of memorandums distributed to
employees in the organization. Also, participation in an internal or external
continuing education program is a practical method of staying current.

= Review procedures: Members and candidates should review, or encourage
their employers to review, the firm’s written compliance procedures on a
regular basis to ensure that the procedures reflect current law and provide
adequate guidance to employees about what is permissible conduct under
the law and/or the Code and Standards. Recommended compliance pro-
cedures for specific items of the Code and Standards are discussed in this
Handbook in the “Guidance” sections associated with each standard.

»  Maintain current files: Members and candidates should maintain or encour-
age their employers to maintain readily accessible current reference copies
of applicable statutes, rules, regulations, and important cases.

Distribution Area Laws

Members and candidates should make reasonable efforts to understand the applicable
laws—both country and regional—for the countries and regions where their investment
products are developed and are most likely to be distributed to clients.

Legal Counsel

When in doubt about the appropriate action to undertake, it is recommended that
a member or candidate seek the advice of compliance personnel or legal counsel
concerning legal requirements. If a potential violation is being committed by a fellow
employee, it may also be prudent for the member or candidate to seek the advice of
the firm’s compliance department or legal counsel.

Dissociation

When dissociating from an activity that violates the Code and Standards, members
and candidates should document the violation and urge their firms to attempt to
persuade the perpetrator(s) to cease such conduct. To dissociate from the conduct, a
member or candidate may have to resign his or her employment.
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Firms

The formality and complexity of compliance procedures for firms depend on the nature
and size of the organization and the nature of its investment operations. Members
and candidates should encourage their firms to consider the following policies and
procedures to support the principles of Standard I(A):

»  Develop and/or adopt a code of ethics: The ethical culture of an organization
starts at the top. Members and candidates should encourage their super-
visors or managers to adopt a code of ethics. Adhering to a code of ethics
facilitates solutions when people face ethical dilemmas and can prevent the
need for employees to resort to a “whistleblowing” solution publicly alleging
concealed misconduct. CFA Institute has published the Asset Manager Code
of Professional Conduct, which firms may adopt or use as the basis for their
codes (visit www.cfainstitute.org).

= Provide information on applicable laws: Pertinent information that high-
lights applicable laws and regulations might be distributed to employees
or made available in a central location. Information sources might include
primary information developed by the relevant government, governmen-
tal agencies, regulatory organizations, licensing agencies, and professional
associations (e.g., from their websites); law firm memorandums or news-
letters; and association memorandums or publications (e.g., CFA Institute
Magazine).

»  Establish procedures for reporting violations: Firms might provide written
protocols for reporting suspected violations of laws, regulations, or com-
pany policies.

STANDARD I(A): APPLICATION OF THE STANDARD

] demonstrate a thorough knowledge of the CFA Institute Code of
Ethics and Standards of Professional Conduct by applying the Code
and Standards to specific situations

Example 1 (Notification of Known Violations):

Michael Allen works for a brokerage firm and is responsible for an underwriting of
securities. A company official gives Allen information indicating that the financial
statements Allen filed with the regulator overstate the issuer’s earnings. Allen seeks
the advice of the brokerage firm’s general counsel, who states that it would be difficult
for the regulator to prove that Allen has been involved in any wrongdoing.

Comment: Although it is recommended that members and candidates seek
the advice of legal counsel, the reliance on such advice does not absolve
a member or candidate from the requirement to comply with the law or
regulation. Allen should report this situation to his supervisor, seek an
independent legal opinion, and determine whether the regulator should
be notified of the error.
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Example 2 (Dissociating from a Violation):

Lawrence Brown’s employer, an investment banking firm, is the principal underwriter
for an issue of convertible debentures by the Courtney Company. Brown discovers
that the Courtney Company has concealed severe third-quarter losses in its foreign
operations. The preliminary prospectus has already been distributed.

Comment: Knowing that the preliminary prospectus is misleading, Brown
should report his findings to the appropriate supervisory persons in his
firm. If the matter is not remedied and Brown’s employer does not dissociate
from the underwriting, Brown should sever all his connections with the
underwriting. Brown should also seek legal advice to determine whether
additional reporting or other action should be taken.

Example 3 (Dissociating from a Violation):

Kamisha Washington’s firm advertises its past performance record by showing the
10-year return of a composite of its client accounts. Washington discovers, however,
that the composite omits the performance of accounts that have left the firm during
the 10-year period, whereas the description of the composite indicates the inclusion of
all firm accounts. This omission has led to an inflated performance figure. Washington
is asked to use promotional material that includes the erroneous performance number
when soliciting business for the firm.

Comment: Misrepresenting performance is a violation of the Code and
Standards. Although she did not calculate the performance herself,
Washington would be assisting in violating Standard I(A) if she were to
use the inflated performance number when soliciting clients. She must
dissociate herself from the activity. If discussing the misleading number
with the person responsible is not an option for correcting the problem, she
can bring the situation to the attention of her supervisor or the compliance
department at her firm. If her firm is unwilling to recalculate performance,
she must refrain from using the misleading promotional material and should
notify the firm of her reasons. If the firm insists that she use the material,
she should consider whether her obligation to dissociate from the activity
requires her to seek other employment.

Example 4 (Following the Highest Requirements):

James Collins is an investment analyst for a major Wall Street brokerage firm. He
works in a developing country with a rapidly modernizing economy and a growing
capital market. Local securities laws are minimal—in form and content—and include
no punitive prohibitions against insider trading.

Comment: Collins must abide by the requirements of the Code and
Standards, which might be more strict than the rules of the developing
country. He should be aware of the risks that a small market and the absence
of a fairly regulated flow of information to the market represent to his ability
to obtain information and make timely judgments. He should include this
factor in formulating his advice to clients. In handling material nonpublic
information that accidentally comes into his possession, he must follow
Standard II(A)—Material Nonpublic Information.
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Example 5 (Following the Highest Requirements):

Laura Jameson works for a multinational investment adviser based in the United
States. Jameson lives and works as a registered investment adviser in the tiny, but
wealthy, island nation of Karramba. Karramba’s securities laws state that no invest-
ment adviser registered and working in that country can participate in initial public
offerings (IPOs) for the adviser’s personal account. Jameson, believing that, as a US
citizen working for a US-based company, she should comply only with US law, has
ignored this Karrambian law. In addition, Jameson believes that as a charterholder,
as long as she adheres to the Code and Standards requirement that she disclose her
participation in any IPO to her employer and clients when such ownership creates a
conflict of interest, she is meeting the highest ethical requirements.

Comment: Jameson is in violation of Standard I(A). As a registered invest-
ment adviser in Karramba, Jameson is prevented by Karrambian securities
law from participating in IPOs regardless of the law of her home country.
In addition, because the law of the country where she is working is stricter
than the Code and Standards, she must follow the stricter requirements
of the local law rather than the requirements of the Code and Standards.

Example 6 (Laws and Regulations Based on Religious Tenets):

Amanda Janney is employed as a fixed-income portfolio manager for a large interna-
tional firm. She is on a team within her firm that is responsible for creating and man-
aging a fixed-income hedge fund to be sold throughout the firm’s distribution centers
to high-net-worth clients. Her firm receives expressions of interest from potential
clients from the Middle East who are seeking investments that comply with Islamic
law. The marketing and promotional materials for the fixed-income hedge fund do
not specify whether or not the fund is a suitable investment for an investor seeking
compliance with Islamic law. Because the fund is being distributed globally, Janney
is concerned about the reputation of the fund and the firm and believes disclosure
of whether or not the fund complies with Islamic law could help minimize potential
mistakes with placing this investment.

Comment: As the financial market continues to become globalized, members
and candidates will need to be aware of the differences between cultural
and religious laws and requirements as well as the different governmental
laws and regulations. Janney and the firm could be proactive in their efforts
to acknowledge areas where the new fund may not be suitable for clients.

Example 7 (Reporting Potential Unethical Actions):

Krista Blume is a junior portfolio manager for high-net-worth portfolios at a large
global investment manager. She observes a number of new portfolios and relationships
coming from a country in Europe where the firm did not have previous business and
is told that a broker in that country is responsible for this new business. At a meeting
on allocation of research resources to third-party research firms, Blume notes that this
broker has been added to the list and is allocated payments for research. However, she
knows the portfolios do not invest in securities in the broker’s country, and she has
not seen any research come from this broker. Blume asks her supervisor about the
name being on the list and is told that someone in marketing is receiving the research
and that the name being on the list is OK. She believes that what may be going on
is that the broker is being paid for new business through the inappropriate research
payments, and she wishes to dissociate from the misconduct.
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Comment: Blume should follow the firm’s policies and procedures for
reporting potential unethical activity, which may include discussions with
her supervisor or someone in a designated compliance department. She
should communicate her concerns appropriately while advocating for dis-
closure between the new broker relationship and the research payments.

Example 8 (Failure to Maintain Knowledge of the Law):

Colleen White is excited to use new technology to communicate with clients and
potential clients. She recently began posting investment information, including per-
formance reports and investment opinions and recommendations, to her Facebook
page. In addition, she sends out brief announcements, opinions, and thoughts via her
Twitter account (for example, “Prospects for future growth of XYZ company look
good! #makingmoney4U”). Prior to White’s use of these social media platforms, the
local regulator had issued new requirements and guidance governing online elec-
tronic communication. White’s communications appear to conflict with the recent
regulatory announcements.

Comment: White is in violation of Standard I(A) because her communica-
tions do not comply with the existing guidance and regulation governing
use of social media. White must be aware of the evolving legal requirements
pertaining to new and dynamic areas of the financial services industry that
are applicable to her. She should seek guidance from appropriate, knowl-
edgeable, and reliable sources, such as her firm’s compliance department,
external service providers, or outside counsel, unless she diligently follows
legal and regulatory trends affecting her professional responsibilities.

4 STANDARD I(B): PROFESSIONALISM - INDEPENDENCE
AND OBJECTIVITY

] demonstrate a thorough knowledge of the CFA Institute Code of
Ethics and Standards of Professional Conduct by applying the Code
and Standards to specific situations

Members and Candidates must use reasonable care and judgment to achieve and maintain
independence and objectivity in their professional activities. Members and Candidates
must not offer, solicit, or accept any gift, benefit, compensation, or consideration that
reasonably could be expected to compromise their own or another’s independence
and objectivity.

Guidance

Highlights:

=  Buy-Side Clients
»  Fund Manager and Custodial Relationships

» [nvestment Banking Relationships



© CFA Institute. For candidate use only. Not for distribution.
Standard I(B): Professionalism - Independence and Objectivity

= Performance Measurement and Attribution

= Public Companies

= Credit Rating Agency Opinions

= Influence during the Manager Selection/Procurement Process
= Issuer-Paid Research

»  Travel Funding

Standard I(B) states the responsibility of CFA Institute members and candidates in
the CFA Program to maintain independence and objectivity so that their clients will
have the benefit of their work and opinions unaffected by any potential conflict of
interest or other circumstance adversely affecting their judgment. Every member and
candidate should endeavor to avoid situations that could cause or be perceived to
cause a loss of independence or objectivity in recommending investments or taking
investment action.

External sources may try to influence the investment process by offering analysts
and portfolio managers a variety of benefits. Corporations may seek expanded research
coverage, issuers and underwriters may wish to promote new securities offerings,
brokers may want to increase commission business, and independent rating agencies
may be influenced by the company requesting the rating. Benefits may include gifts,
invitations to lavish functions, tickets, favors, or job referrals. One type of benefit
is the allocation of shares in oversubscribed IPOs to investment managers for their
personal accounts. This practice affords managers the opportunity to make quick
profits that may not be available to their clients. Such a practice is prohibited under
Standard I(B). Modest gifts and entertainment are acceptable, but special care must
be taken by members and candidates to resist subtle and not-so-subtle pressures to
act in conflict with the interests of their clients. Best practice dictates that members
and candidates reject any offer of gift or entertainment that could be expected to
threaten their independence and objectivity.

Receiving a gift, benefit, or consideration from a client can be distinguished from
gifts given by entities seeking to influence a member or candidate to the detriment
of other clients. In a client relationship, the client has already entered some type of
compensation arrangement with the member, candidate, or his or her firm. A gift
from a client could be considered supplementary compensation. The potential for
obtaining influence to the detriment of other clients, although present, is not as great
as in situations where no compensation arrangement exists. When possible, prior to
accepting “bonuses” or gifts from clients, members and candidates should disclose to
their employers such benefits offered by clients. If notification is not possible prior to
acceptance, members and candidates must disclose to their employer benefits previ-
ously accepted from clients. Disclosure allows the employer of a member or candidate
to make an independent determination about the extent to which the gift may affect
the member’s or candidate’s independence and objectivity.

Members and candidates may also come under pressure from their own firms to, for
example, issue favorable research reports or recommendations for certain companies
with potential or continuing business relationships with the firm. The situation may be
aggravated if an executive of the company sits on the bank or investment firm’s board
and attempts to interfere in investment decision making. Members and candidates
acting in a sales or marketing capacity must be especially mindful of their objectivity
in promoting appropriate investments for their clients.

Left unmanaged, pressures that threaten independence place research analysts in a
difficult position and may jeopardize their ability to act independently and objectively.
One of the ways that research analysts have coped with these pressures in the past
is to use subtle and ambiguous language in their recommendations or to temper the
tone of their research reports. Such subtleties are lost on some investors, however,
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who reasonably expect research reports and recommendations to be straightforward
and transparent and to communicate clearly an analyst’s views based on unbiased
analysis and independent judgment.

Members and candidates are personally responsible for maintaining independence
and objectivity when preparing research reports, making investment recommendations,
and taking investment action on behalf of clients. Recommendations must convey the
member’s or candidate’s true opinions, free of bias from internal or external pressures,
and be stated in clear and unambiguous language.

Members and candidates also should be aware that some of their professional or
social activities within CFA Institute or its member societies may subtly threaten their
independence or objectivity. When seeking corporate financial support for conventions,
seminars, or even weekly society luncheons, the members or candidates responsible
for the activities should evaluate both the actual effect of such solicitations on their
independence and whether their objectivity might be perceived to be compromised
in the eyes of their clients.

Buy-Side Clients

One source of pressure on sell-side analysts is buy-side clients. Institutional clients
are traditionally the primary users of sell-side research, either directly or with soft
dollar brokerage. Portfolio managers may have significant positions in the security
of a company under review. A rating downgrade may adversely affect the portfolio’s
performance, particularly in the short term, because the sensitivity of stock prices
to ratings changes has increased in recent years. A downgrade may also affect the
manager’s compensation, which is usually tied to portfolio performance. Moreover,
portfolio performance is subject to media and public scrutiny, which may affect the
manager’s professional reputation. Consequently, some portfolio managers implicitly
or explicitly support sell-side ratings inflation.

Portfolio managers have a responsibility to respect and foster the intellectual hon-
esty of sell-side research. Therefore, it is improper for portfolio managers to threaten
or engage in retaliatory practices, such as reporting sell-side analysts to the covered
company in order to instigate negative corporate reactions. Although most portfolio
managers do not engage in such practices, the perception by the research analyst
that a reprisal is possible may cause concern and make it difficult for the analyst to
maintain independence and objectivity.

Fund Manager and Custodial Relationships

Research analysts are not the only people who must be concerned with maintaining
their independence. Members and candidates who are responsible for hiring and
retaining outside managers and third-party custodians should not accepts gifts,
entertainment, or travel funding that may be perceived as impairing their decisions.
The use of secondary fund managers has evolved into a common practice to manage
specific asset allocations. The use of third-party custodians is common practice for
independent investment advisory firms and helps them with trading capabilities and
reporting requirements. Primary and secondary fund managers, as well as third-party
custodians, often arrange educational and marketing events to inform others about
their business strategies, investment process, or custodial services. Members and
candidates must review the merits of each offer individually in determining whether
they may attend yet maintain their independence.

Investment Banking Relationships

Some sell-side firms may exert pressure on their analysts to issue favorable research
reports on current or prospective investment banking clients. For many of these firms,
income from investment banking has become increasingly important to overall firm
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profitability because brokerage income has declined as a result of price competition.
Consequently, firms offering investment banking services work hard to develop and
maintain relationships with investment banking clients and prospects. These compa-
nies are often covered by the firm’s research analysts because companies often select
their investment banks on the basis of the reputation of their research analysts, the
quality of their work, and their standing in the industry.

In some countries, research analysts frequently work closely with their investment
banking colleagues to help evaluate prospective investment banking clients. In other
countries, because of past abuses in managing the obvious conflicts of interest, regula-
tors have established clear rules prohibiting the interaction of these groups. Although
collaboration between research analysts and investment banking colleagues may
benefit the firm and enhance market efficiency (e.g., by allowing firms to assess risks
more accurately and make better pricing assumptions), it requires firms to carefully
balance the conflicts of interest inherent in the collaboration. Having analysts work
with investment bankers is appropriate only when the conflicts are adequately and
effectively managed and disclosed. Firm managers have a responsibility to provide an
environment in which analysts are neither coerced nor enticed into issuing research
that does not reflect their true opinions. Firms should require public disclosure of
actual conflicts of interest to investors.

Members, candidates, and their firms must adopt and follow perceived best
practices in maintaining independence and objectivity in the corporate culture and
protecting analysts from undue pressure by their investment banking colleagues. The
“firewalls” traditionally built between these two functions must be managed to minimize
conflicts of interest; indeed, enhanced firewall policies may go as far as prohibiting
all communications between these groups. A key element of an enhanced firewall
is separate reporting structures for personnel on the research side and personnel
on the investment banking side. For example, investment banking personnel should
not have any authority to approve, disapprove, or make changes to research reports
or recommendations. Another element should be a compensation arrangement that
minimizes the pressures on research analysts and rewards objectivity and accuracy.
Compensation arrangements should not link analyst remuneration directly to invest-
ment banking assignments in which the analyst may participate as a team member.
Firms should also regularly review their policies and procedures to determine whether
analysts are adequately safeguarded and to improve the transparency of disclosures
relating to conflicts of interest. The highest level of transparency is achieved when
disclosures are prominent and specific rather than marginalized and generic.

Performance Measurement and Attribution

Members and candidates working within a firm’s investment performance measurement
department may also be presented with situations that challenge their independence
and objectivity. As performance analysts, their analyses may reveal instances where
managers may appear to have strayed from their mandate. Additionally, the perfor-
mance analyst may receive requests to alter the construction of composite indexes
owing to negative results for a selected account or fund. The member or candidate
must not allow internal or external influences to affect their independence and objec-
tivity as they faithfully complete their performance calculation and analysis-related
responsibilities.

Public Companies

Analysts may be pressured to issue favorable reports and recommendations by the
companies they follow. Not every stock is a “buy,” and not every research report is
favorable—for many reasons, including the cyclical nature of many business activities
and market fluctuations. For instance, a “good company” does not always translate
into a “good stock” rating if the current stock price is fully valued. In making an
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investment recommendation, the analyst is responsible for anticipating, interpreting,
and assessing a company’s prospects and stock price performance in a factual manner.
Many company managers, however, believe that their company’s stock is undervalued,
and these managers may find it difficult to accept critical research reports or ratings
downgrades. Company managers’ compensation may also be dependent on stock
performance.

Due diligence in financial research and analysis involves gathering information
from a wide variety of sources, including public disclosure documents (such as proxy
statements, annual reports, and other regulatory filings) and also company manage-
ment and investor-relations personnel, suppliers, customers, competitors, and other
relevant sources. Research analysts may justifiably fear that companies will limit
their ability to conduct thorough research by denying analysts who have “negative”
views direct access to company managers and/or barring them from conference calls
and other communication venues. Retaliatory practices include companies bringing
legal action against analysts personally and/or their firms to seek monetary damages
for the economic effects of negative reports and recommendations. Although few
companies engage in such behavior, the perception that a reprisal is possible is a rea-
sonable concern for analysts. This concern may make it difficult for them to conduct
the comprehensive research needed to make objective recommendations. For further
information and guidance, members and candidates should refer to the CFA Institute
publication Best Practice Guidelines Governing Analyst/Corporate Issuer Relations
(www.cfainstitute.org).

Credit Rating Agency Opinions

Credit rating agencies provide a service by grading the fixed-income products offered
by companies. Analysts face challenges related to incentives and compensation
schemes that may be tied to the final rating and successful placement of the product.
Members and candidates employed at rating agencies should ensure that procedures
and processes at the agencies prevent undue influences from a sponsoring company
during the analysis. Members and candidates should abide by their agencies’ and the
industry’s standards of conduct regarding the analytical process and the distribution
of their reports.

The work of credit rating agencies also raises concerns similar to those inherent
in investment banking relationships. Analysts may face pressure to issue ratings at a
specific level because of other services the agency offers companies—namely, advis-
ing on the development of structured products. The rating agencies need to develop
the necessary firewalls and protections to allow the independent operations of their
different business lines.

When using information provided by credit rating agencies, members and can-
didates should be mindful of the potential conflicts of interest. And because of the
potential conflicts, members and candidates may need to independently validate the
rating granted.

Influence during the Manager Selection/Procurement Process

Members and candidates may find themselves on either side of the manager selection
process. An individual may be on the hiring side as a representative of a pension
organization or an investment committee member of an endowment or a charitable
organization. Additionally, other members may be representing their organizations in
attempts to earn new investment allocation mandates. The responsibility of members
and candidates to maintain their independence and objectivity extends to the hiring
or firing of those who provide business services beyond investment management.
When serving in a hiring capacity, members and candidates should not solicit
gifts, contributions, or other compensation that may affect their independence and
objectivity. Solicitations do not have to benefit members and candidates personally to
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conflict with Standard I(B). Requesting contributions to a favorite charity or political
organization may also be perceived as an attempt to influence the decision-making
process. Additionally, members and candidates serving in a hiring capacity should
refuse gifts, donations, and other offered compensation that may be perceived to
influence their decision-making process.

When working to earn a new investment allocation, members and candidates
should not offer gifts, contributions, or other compensation to influence the decision
of the hiring representative. The offering of these items with the intent to impair the
independence and objectivity of another person would not comply with Standard I(B).
Such prohibited actions may include offering donations to a charitable organization
or political candidate referred by the hiring representative.

A clear example of improperly influencing hiring representatives was displayed
in the “pay-to-play” scandal involving government-sponsored pension funds in the
United States. Managers looking to gain lucrative allocations from the large funds
made requested donations to the political campaigns of individuals directly respon-
sible for the hiring decisions. This scandal and other similar events have led to new
laws requiring additional reporting concerning political contributions and bans on
hiring—or hiring delays for—managers that made campaign contributions to repre-
sentatives associated with the decision-making process.

Issuer-Paid Research

In light of the recent reduction of sell-side research coverage, many companies, seeking
to increase visibility both in the financial markets and with potential investors, have
hired analysts to produce research reports analyzing their companies. These reports
bridge the gap created by the lack of coverage and can be an effective method of
communicating with investors.

Issuer-paid research conducted by independent analysts, however, is fraught with
potential conflicts. Depending on how the research is written and distributed, investors
may be misled into believing that the research is from an independent source when,
in reality, it has been paid for by the subject company.

Members and candidates must adhere to strict standards of conduct that govern
how the research is to be conducted and what disclosures must be made in the report.
Analysts must engage in thorough, independent, and unbiased analysis and must fully
disclose potential conflicts of interest, including the nature of their compensation.
Otherwise, analysts risk misleading investors.

Investors need clear, credible, and thorough information about companies, and
they need research based on independent thought. At a minimum, issuer-paid research
should include a thorough analysis of the company’s financial statements based on
publicly disclosed information, benchmarking within a peer group, and industry anal-
ysis. Analysts must exercise diligence, independence, and thoroughness in conducting
their research in an objective manner. Analysts must distinguish between fact and
opinion in their reports. Conclusions must have a reasonable and adequate basis and
must be supported by appropriate research.

Independent analysts must also strictly limit the type of compensation that they
accept for conducting issuer-paid research. Otherwise, the content and conclusions
of the reports could reasonably be expected to be determined or affected by com-
pensation from the sponsoring companies. Compensation that might influence the
research report could be direct, such as payment based on the conclusions of the
report, or indirect, such as stock warrants or other equity instruments that could
increase in value on the basis of positive coverage in the report. In such instances,
the independent analyst has an incentive to avoid including negative information
or making negative conclusions. Best practice is for independent analysts, prior to
writing their reports, to negotiate only a flat fee for their work that is not linked to
their conclusions or recommendations.
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Travel Funding

The benefits related to accepting paid travel extend beyond the cost savings to the
member or candidate and his firm, such as the chance to talk exclusively with the
executives of a company or learning more about the investment options provided
by an investment organization. Acceptance also comes with potential concerns; for
example, members and candidates may be influenced by these discussions when fly-
ing on a corporate or chartered jet or attending sponsored conferences where many
expenses, including airfare and lodging, are covered. To avoid the appearance of com-
promising their independence and objectivity, best practice dictates that members and
candidates always use commercial transportation at their expense or at the expense
of their firm rather than accept paid travel arrangements from an outside company.
Should commercial transportation be unavailable, members and candidates may
accept modestly arranged travel to participate in appropriate information-gathering
events, such as a property tour.

STANDARD I(B): RECOMMENDED PROCEDURES

] demonstrate a thorough knowledge of the CFA Institute Code of
Ethics and Standards of Professional Conduct by applying the Code
and Standards to specific situations

Members and candidates should adhere to the following practices and should encourage
their firms to establish procedures to avoid violations of Standard I(B):

= Protect the integrity of opinions: Members, candidates, and their firms
should establish policies stating that every research report concerning the
securities of a corporate client should reflect the unbiased opinion of the
analyst. Firms should also design compensation systems that protect the
integrity of the investment decision process by maintaining the indepen-
dence and objectivity of analysts.

»  Create a restricted list: If the firm is unwilling to permit dissemination of
adverse opinions about a corporate client, members and candidates should
encourage the firm to remove the controversial company from the research
universe and put it on a restricted list so that the firm disseminates only
factual information about the company.

= Restrict special cost arrangements: When attending meetings at an issuer’s
headquarters, members and candidates should pay for commercial transpor-
tation and hotel charges. No corporate issuer should reimburse members or
candidates for air transportation. Members and candidates should encour-
age issuers to limit the use of corporate aircraft to situations in which com-
mercial transportation is not available or in which efficient movement could
not otherwise be arranged. Members and candidates should take particular
care that when frequent meetings are held between an individual issuer and
an individual member or candidate, the issuer should not always host the
member or candidate.

= Limit gifts: Members and candidates must limit the acceptance of gratuities
and/or gifts to token items. Standard I(B) does not preclude customary,
ordinary business-related entertainment as long as its purpose is not to
influence or reward members or candidates. Firms should consider a strict
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value limit for acceptable gifts that is based on the local or regional customs
and should address whether the limit is per gift or an aggregate annual
value.

Restrict investments: Members and candidates should encourage their
investment firms to develop formal policies related to employee purchases
of equity or equity-related IPOs. Firms should require prior approval for
employee participation in IPOs, with prompt disclosure of investment
actions taken following the offering. Strict limits should be imposed on
investment personnel acquiring securities in private placements.

Review procedures: Members and candidates should encourage their firms to
implement effective supervisory and review procedures to ensure that ana-
lysts and portfolio managers comply with policies relating to their personal
investment activities.

Independence policy: Members, candidates, and their firms should establish
a formal written policy on the independence and objectivity of research

and implement reporting structures and review procedures to ensure that
research analysts do not report to and are not supervised or controlled by
any department of the firm that could compromise the independence of the
analyst. More detailed recommendations related to a firm’s policies regard-
ing research objectivity are set forth in the CFA Institute statement Research
Objectivity Standards (www.cfainstitute.org).

Appointed officer: Firms should appoint a senior officer with oversight
responsibilities for compliance with the firm’s code of ethics and all regula-
tions concerning its business. Firms should provide every employee with the
procedures and policies for reporting potentially unethical behavior, viola-
tions of regulations, or other activities that may harm the firm’s reputation.

STANDARD I(B): APPLICATION OF THE STANDARD

] demonstrate a thorough knowledge of the CFA Institute Code of

Ethics and Standards of Professional Conduct by applying the Code
and Standards to specific situations

] recommend practices and procedures designed to prevent violations

of the Code of Ethics and Standards of Professional Conduct

Example 1 (Travel Expenses):

Steven Taylor, a mining analyst with Bronson Brokers, is invited by Precision Metals
to join a group of his peers in a tour of mining facilities in several western US states.
The company arranges for chartered group flights from site to site and for accom-
modations in Spartan Motels, the only chain with accommodations near the mines,
for three nights. Taylor allows Precision Metals to pick up his tab, as do the other
analysts, with one exception—John Adams, an employee of a large trust company
who insists on following his company’s policy and paying for his hotel room himself.

Comment: The policy of the company where Adams works complies closely
with Standard I(B) by avoiding even the appearance of a conflict of interest,
but Taylor and the other analysts were not necessarily violating Standard
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I(B). In general, when allowing companies to pay for travel and/or accom-
modations in these circumstances, members and candidates must use their
judgment. They must be on guard that such arrangements not impinge on
a member’s or candidate’s independence and objectivity. In this example,
the trip was strictly for business and Taylor was not accepting irrelevant
or lavish hospitality. The itinerary required chartered flights, for which
analysts were not expected to pay. The accommodations were modest.
These arrangements are not unusual and did not violate Standard I(B) as
long as Taylor’s independence and objectivity were not compromised. In
the final analysis, members and candidates should consider both whether
they can remain objective and whether their integrity might be perceived
by their clients to have been compromised.

Example 2 (Research Independence):

Susan Dillon, an analyst in the corporate finance department of an investment ser-
vices firm, is making a presentation to a potential new business client that includes
the promise that her firm will provide full research coverage of the potential client.

Comment: Dillon may agree to provide research coverage, but she must
not commit her firm’s research department to providing a favorable recom-
mendation. The firm’s recommendation (favorable, neutral, or unfavorable)
must be based on an independent and objective investigation and analysis
of the company and its securities.

Example 3 (Research Independence and Intrafirm Pressure):

Wialter Fritz is an equity analyst with Hilton Brokerage who covers the mining industry.
He has concluded that the stock of Metals & Mining is overpriced at its current level,
but he is concerned that a negative research report will hurt the good relationship
between Metals & Mining and the investment banking division of his firm. In fact, a
senior manager of Hilton Brokerage has just sent him a copy of a proposal his firm
has made to Metals & Mining to underwrite a debt offering. Fritz needs to produce a
report right away and is concerned about issuing a less-than-favorable rating.

Comment: Fritz’s analysis of Metals & Mining must be objective and based
solely on consideration of company fundamentals. Any pressure from
other divisions of his firm is inappropriate. This conflict could have been
eliminated if, in anticipation of the offering, Hilton Brokerage had placed
Metals & Mining on a restricted list for its sales force.

Example 4 (Research Independence and Issuer Relationship
Pressure):

As in Example 3, Walter Fritz has concluded that Metals & Mining stock is overvalued
at its current level, but he is concerned that a negative research report might jeop-
ardize a close rapport that he has nurtured over the years with Metals & Mining’s
CEO, chief finance officer, and investment relations officer. Fritz is concerned that a
negative report might result also in management retaliation—for instance, cutting him
off from participating in conference calls when a quarterly earnings release is made,
denying him the ability to ask questions on such calls, and/or denying him access to
top management for arranging group meetings between Hilton Brokerage clients and
top Metals & Mining managers.
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Comment: As in Example 3, Fritz’s analysis must be objective and based
solely on consideration of company fundamentals. Any pressure from
Metals & Mining is inappropriate. Fritz should reinforce the integrity of
his conclusions by stressing that his investment recommendation is based
on relative valuation, which may include qualitative issues with respect to
Metals & Mining’s management.

Example 5 (Research Independence and Sales Pressure):

As support for the sales effort of her corporate bond department, Lindsey Warner
offers credit guidance to purchasers of fixed-income securities. Her compensation is
closely linked to the performance of the corporate bond department. Near the quarter’s
end, Warner’s firm has a large inventory position in the bonds of Milton, Ltd., and has
been unable to sell the bonds because of Milton’s recent announcement of an oper-
ating problem. Salespeople have asked her to contact large clients to push the bonds.

Comment: Unethical sales practices create significant potential violations
of the Code and Standards. Warner’s opinion of the Milton bonds must
not be affected by internal pressure or compensation. In this case, Warner
must refuse to push the Milton bonds unless she is able to justify that the
market price has already adjusted for the operating problem.

Example 6 (Research Independence and Prior Coverage):

Jill Jorund is a securities analyst following airline stocks and a rising star at her firm.
Her boss has been carrying a “buy” recommendation on International Airlines and
asks Jorund to take over coverage of that airline. He tells Jorund that under no cir-
cumstances should the prevailing buy recommendation be changed.

Comment: Jorund must be independent and objective in her analysis of
International Airlines. If she believes that her boss’s instructions have
compromised her, she has two options: She can tell her boss that she
cannot cover the company under these constraints, or she can take over
coverage of the company, reach her own independent conclusions, and if
they conflict with her boss’s opinion, share the conclusions with her boss
or other supervisors in the firm so that they can make appropriate rec-
ommendations. Jorund must issue only recommendations that reflect her
independent and objective opinion.

Example 7 (Gifts and Entertainment from Related Party):

Edward Grant directs a large amount of his commission business to a New York—based
brokerage house. In appreciation for all the business, the brokerage house gives Grant
two tickets to the World Cup in South Africa, two nights at a nearby resort, several
meals, and transportation via limousine to the game. Grant fails to disclose receiving
this package to his supervisor.

Comment: Grant has violated Standard I(B) because accepting these sub-
stantial gifts may impede his independence and objectivity. Every member
and candidate should endeavor to avoid situations that might cause or be
perceived to cause a loss of independence or objectivity in recommending
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investments or taking investment action. By accepting the trip, Grant has
opened himself up to the accusation that he may give the broker favored
treatment in return.

Example 8 (Gifts and Entertainment from Client):

Theresa Green manages the portfolio of Ian Knowlden, a client of Tisbury Investments.
Green achieves an annual return for Knowlden that is consistently better than that of
the benchmark she and the client previously agreed to. As a reward, Knowlden offers
Green two tickets to Wimbledon and the use of Knowlden’s flat in London for a week.
Green discloses this gift to her supervisor at Tisbury.

Comment: Green is in compliance with Standard I(B) because she disclosed
the gift from one of her clients in accordance with the firm’s policies.
Members and candidates may accept bonuses or gifts from clients as long
as they disclose them to their employer because gifts in a client relationship
are deemed less likely to affect a member’s or candidate’s objectivity and
independence than gifts in other situations. Disclosure is required, however,
so that supervisors can monitor such situations to guard against employees
favoring a gift-giving client to the detriment of other fee-paying clients
(such as by allocating a greater proportion of IPO stock to the gift-giving
client’s portfolio).

Best practices for monitoring include comparing the transaction costs
of the Knowlden account with the costs of other accounts managed by
Green and other similar accounts within Tisbury. The supervisor could also
compare the performance returns with the returns of other clients with
the same mandate. This comparison will assist in determining whether a
pattern of favoritism by Green is disadvantaging other Tisbury clients or
the possibility that this favoritism could affect her future behavior.

Example 9 (Travel Expenses from External Manager):

Tom Wayne is the investment manager of the Franklin City Employees Pension Plan.
He recently completed a successful search for a firm to manage the foreign equity
allocation of the plan’s diversified portfolio. He followed the plan’s standard proce-
dure of seeking presentations from a number of qualified firms and recommended
that his board select Penguin Advisors because of its experience, well-defined invest-
ment strategy, and performance record. The firm claims compliance with the Global
Investment Performance Standards (GIPS) and has been verified. Following the selec-
tion of Penguin, a reporter from the Franklin City Record calls to ask if there was any
connection between this action and the fact that Penguin was one of the sponsors
of an “investment fact-finding trip to Asia” that Wayne made earlier in the year. The
trip was one of several conducted by the Pension Investment Academy, which had
arranged the itinerary of meetings with economic, government, and corporate officials
in major cities in several Asian countries. The Pension Investment Academy obtains
support for the cost of these trips from a number of investment managers, including
Penguin Advisors; the Academy then pays the travel expenses of the various pension
plan managers on the trip and provides all meals and accommodations. The president
of Penguin Advisors was also one of the travelers on the trip.

Comment: Although Wayne can probably put to good use the knowledge
he gained from the trip in selecting portfolio managers and in other areas
of managing the pension plan, his recommendation of Penguin Advisors
may be tainted by the possible conflict incurred when he participated in
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a trip partly paid for by Penguin Advisors and when he was in the daily
company of the president of Penguin Advisors. To avoid violating Standard
I(B), Wayne’s basic expenses for travel and accommodations should have
been paid by his employer or the pension plan; contact with the president of
Penguin Advisors should have been limited to informational or educational
events only; and the trip, the organizer, and the sponsor should have been
made a matter of public record. Even if his actions were not in violation of
Standard I(B), Wayne should have been sensitive to the public perception
of the trip when reported in the newspaper and the extent to which the
subjective elements of his decision might have been affected by the famil-
iarity that the daily contact of such a trip would encourage. This advantage
would probably not be shared by firms competing with Penguin Advisors.

Example 10 (Research Independence and Compensation
Arrangements):

Javier Herrero recently left his job as a research analyst for a large investment adviser.
While looking for a new position, he was hired by an investor-relations firm to write
a research report on one of its clients, a small educational software company. The
investor-relations firm hopes to generate investor interest in the technology company.
The firm will pay Herrero a flat fee plus a bonus if any new investors buy stock in the
company as a result of Herrero’s report.

Comment: If Herrero accepts this payment arrangement, he will be in
violation of Standard I(B) because the compensation arrangement can
reasonably be expected to compromise his independence and objectivity.
Herrero will receive a bonus for attracting investors, which provides an
incentive to draft a positive report regardless of the facts and to ignore or
play down any negative information about the company. Herrero should
accept only a flat fee that is not tied to the conclusions or recommendations
of the report. Issuer-paid research that is objective and unbiased can be
done under the right circumstances as long as the analyst takes steps to
maintain his or her objectivity and includes in the report proper disclosures
regarding potential conflicts of interest.

Example 11 (Recommendation Objectivity and Service Fees):

Two years ago, Bob Wade, trust manager for Central Midas Bank, was approached
by Western Funds about promoting its family of funds, with special interest in the
service-fee class of funds. To entice Central to promote this class, Western Funds
offered to pay the bank a service fee of 0.25%. Without disclosing the fee being offered
to the bank, Wade asked one of the investment managers to review Western’s funds
to determine whether they were suitable for clients of Central Midas Bank. The man-
ager completed the normal due diligence review and determined that the new funds
were fairly valued in the market with fee structures on a par with competitors. Wade
decided to accept Western’s offer and instructed the team of portfolio managers to
exclusively promote these funds and the service-fee class to clients seeking to invest
new funds or transfer from their current investments.

Now, two years later, the funds managed by Western begin to underperform their
peers. Wade is counting on the fees to reach his profitability targets and continues to
push these funds as acceptable investments for Central’s clients.
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Comment: Wade is violating Standard I(B) because the fee arrangement
has affected the objectivity of his recommendations. Wade is relying on
the fee as a component of the department’s profitability and is unwilling
to offer other products that may affect the fees received.

See also Standard VI(A)-Disclosure of Conflicts.

Example 12 (Recommendation Objectivity):

Bob Thompson has been doing research for the portfolio manager of the fixed-income
department. His assignment is to do sensitivity analysis on securitized subprime
mortgages. He has discussed with the manager possible scenarios to use to calculate
expected returns. A key assumption in such calculations is housing price appreciation
(HPA) because it drives “prepays” (prepayments of mortgages) and losses. Thompson
is concerned with the significant appreciation experienced over the previous five years
as a result of the increased availability of funds from subprime mortgages. Thompson
insists that the analysis should include a scenario run with —10% for Year 1, -5% for
Year 2, and then (to project a worst-case scenario) 0% for Years 3 through 5. The
manager replies that these assumptions are too dire because there has never been a
time in their available database when HPA was negative.

Thompson conducts his research to better understand the risks inherent in these
securities and evaluates these securities in the worst-case scenario, an unlikely but
possible environment. Based on the results of the enhanced scenarios, Thompson
does not recommend the purchase of the securitization. Against the general market
trends, the manager follows Thompson’s recommendation and does not invest. The
following year, the housing market collapses. In avoiding the subprime investments,
the manager’s portfolio outperforms its peer group that year.

Comment: Thompson’s actions in running the worst-case scenario against
the protests of the portfolio manager are in alignment with the principles
of Standard I(B). Thompson did not allow his research to be pressured
by the general trends of the market or the manager’s desire to limit the
research to historical norms.

See also Standard V(A)-Diligence and Reasonable Basis.

Example 13 (Influencing Manager Selection Decisions):

Adrian Mandel, CFA, is a senior portfolio manager for ZZYY Capital Management
who oversees a team of investment professionals who manage labor union pension
funds. A few years ago, ZZYY sought to win a competitive asset manager search to
manage a significant allocation of the pension fund of the United Doughnut and Pretzel
Bakers Union (UDPBU). UDPBU’s investment board is chaired by a recognized key
decision maker and long-time leader of the union, Ernesto Gomez. To improve ZZYY’s
chances of winning the competition, Mandel made significant monetary contributions
to Gomez’s union reelection campaign fund. Even after ZZYY was hired as a primary
manager of the pension, Mandel believed that his firm’s position was not secure. Mandel
continued to contribute to Gomez’s reelection campaign chest as well as to entertain
lavishly the union leader and his family at top restaurants on a regular basis. All of
Mandel’s outlays were routinely handled as marketing expenses reimbursed by ZZYY’s
expense accounts and were disclosed to his senior management as being instrumental
in maintaining a strong close relationship with an important client.

Comment: Mandel not only offered but actually gave monetary gifts, benefits,
and other considerations that reasonably could be expected to compromise
Gomez’s objectivity. Therefore, Mandel was in violation of Standard I(B).
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Example 14 (Influencing Manager Selection Decisions):

Adrian Mandel, CFA, had heard about the manager search competition for the
UDPBU Pension Fund through a broker/dealer contact. The contact told him that a
well-known retired professional golfer, Bobby “The Bear” Finlay, who had become a
licensed broker/dealer serving as a pension consultant, was orchestrating the UDPBU
manager search. Finlay had gained celebrity status with several labor union pension
fund boards by entertaining their respective board members and regaling them with
colorful stories of fellow pro golfers’ antics in clubhouses around the world. Mandel
decided to improve ZZYY’s chances of being invited to participate in the search compe-
tition by befriending Finlay to curry his favor. Knowing Finlay’s love of entertainment,
Mandel wined and dined Finlay at high-profile bistros where Finlay could glow in the
fan recognition lavished on him by all the other patrons. Mandel’s endeavors paid off
handsomely when Finlay recommended to the UDPBU board that ZZYY be entered
as one of three finalist asset management firms in its search.

Comment: Similar to Example 13, Mandel lavished gifts, benefits, and other
considerations in the form of expensive entertainment that could reasonably
be expected to influence the consultant to recommend the hiring of his
firm. Therefore, Mandel was in violation of Standard I(B).

Example 15 (Fund Manager Relationships):

Amie Scott is a performance analyst within her firm with responsibilities for analyz-
ing the performance of external managers. While completing her quarterly analysis,
Scott notices a change in one manager’s reported composite construction. The change
concealed the bad performance of a particularly large account by placing that account
into a new residual composite. This change allowed the manager to remain at the top
of the list of manager performance. Scott knows her firm has a large allocation to this
manager, and the fund’s manager is a close personal friend of the CEO. She needs
to deliver her final report but is concerned with pointing out the composite change.

Comment: Scott would be in violation of Standard I(B) if she did not disclose
the change in her final report. The analysis of managers’ performance should
not be influenced by personal relationships or the size of the allocation to
the outside managers. By not including the change, Scott would not be
providing an independent analysis of the performance metrics for her firm.

Example 16 (Intrafirm Pressure):

Jill Stein is head of performance measurement for her firm. During the last quarter,
many members of the organization’s research department were removed because of
the poor quality of their recommendations. The subpar research caused one larger
account holder to experience significant underperformance, which resulted in the
client withdrawing his money after the end of the quarter. The head of sales requests
that Stein remove this account from the firm’s performance composite because the
performance decline can be attributed to the departed research team and not the
client’s adviser.

Comment: Pressure from other internal departments can create situations
that cause a member or candidate to violate the Code and Standards. Stein
must maintain her independence and objectivity and refuse to exclude
specific accounts from the firm’s performance composites to which they
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belong. As long as the client invested under a strategy similar to that of
the defined composite, it cannot be excluded because of the poor stock
selections that led to the underperformance and asset withdrawal.

STANDARD I(C): PROFESSIONALISM
— MISREPRESENTATION

] demonstrate a thorough knowledge of the CFA Institute Code of
Ethics and Standards of Professional Conduct by applying the Code
and Standards to specific situations

Members and Candidates must not knowingly make any misrepresentations relating to
investment analysis, recommendations, actions, or other professional activities.

Guidance

Highlights:

= mpact on Investment Practice
= Performance Reporting

= Social Media

= Omissions

= Plagiarism

= Work Completed for Employer

Trust is the foundation of the investment profession. Investors must be able to rely on
the statements and information provided to them by those with whom the investors
have trusted their financial well-being. Investment professionals who make false or
misleading statements not only harm investors but also reduce the level of investor
confidence in the investment profession and threaten the integrity of capital markets
as a whole.

A misrepresentation is any untrue statement or omission of a fact or any statement
that is otherwise false or misleading. A member or candidate must not knowingly
omit or misrepresent information or give a false impression of a firm, organization, or
security in the member’s or candidate’s oral representations, advertising (whether in the
press or through brochures), electronic communications, or written materials (whether
publicly disseminated or not). In this context, “knowingly” means that the member or
candidate either knows or should have known that the misrepresentation was being
made or that omitted information could alter the investment decision-making process.

Written materials include, but are not limited to, research reports, underwriting
documents, company financial reports, market letters, newspaper columns, and books.
Electronic communications include, but are not limited to, internet communications,
webpages, mobile applications, and e-mails. Members and candidates who use webpages
should regularly monitor materials posted on these sites to ensure that they contain
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current information. Members and candidates should also ensure that all reasonable
precautions have been taken to protect the site’s integrity and security and that the
site does not misrepresent any information and does provide full disclosure.
Standard I(C) prohibits members and candidates from guaranteeing clients any
specific return on volatile investments. Most investments contain some element of
risk that makes their return inherently unpredictable. For such investments, guaran-
teeing either a particular rate of return or a guaranteed preservation of investment
capital (e.g., “I can guarantee that you will earn 8% on equities this year” or “I can
guarantee that you will not lose money on this investment”) is misleading to investors.
Standard I(C) does not prohibit members and candidates from providing clients with
information on investment products that have guarantees built into the structure of
the products themselves or for which an institution has agreed to cover any losses.

Impact on Investment Practice

Members and candidates must not misrepresent any aspect of their practice, including
(but not limited to) their qualifications or credentials, the qualifications or services
provided by their firm, their performance record and the record of their firm, and
the characteristics of an investment. Any misrepresentation made by a member or
candidate relating to the member’s or candidate’s professional activities is a breach
of this standard.

Members and candidates should exercise care and diligence when incorporating
third-party information. Misrepresentations resulting from the use of the credit
ratings, research, testimonials, or marketing materials of outside parties become
the responsibility of the investment professional when it affects that professional’s
business practices.

Investing through outside managers continues to expand as an acceptable method
of investing in areas outside a firm’s core competencies. Members and candidates must
disclose their intended use of external managers and must not represent those man-
agers’ investment practices as their own. Although the level of involvement of outside
managers may change over time, appropriate disclosures by members and candidates
are important in avoiding misrepresentations, especially if the primary activity is to
invest directly with a single external manager. Standard V(B)-Communication with
Clients and Prospective Clients discusses in further detail communicating the firm’s
investment practices.

Performance Reporting

The performance benchmark selection process is another area where misrepresen-
tations may occur. Members and candidates may misrepresent the success of their
performance record through presenting benchmarks that are not comparable to their
strategies. Further, clients can be misled if the benchmark’s results are not reported on
a basis comparable to that of the fund’s or client’s results. Best practice is selecting the
most appropriate available benchmark from a universe of available options. The trans-
parent presentation of appropriate performance benchmarks is an important aspect
in providing clients with information that is useful in making investment decisions.

However, Standard I(C) does not require that a benchmark always be provided in
order to comply. Some investment strategies may not lend themselves to displaying
an appropriate benchmark because of the complexity or diversity of the investments
included. Furthermore, some investment strategies may use reference indexes that
do not reflect the opportunity set of the invested assets—for example, a hedge fund
comparing its performance with a “cash plus” basis. When such a benchmark is used,
members and candidates should make reasonable efforts to ensure that they disclose
the reasons behind the use of this reference index to avoid misrepresentations of their
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performance. Members and candidates should discuss with clients on a continuous
basis the appropriate benchmark to be used for performance evaluations and related
fee calculations.

Reporting misrepresentations may also occur when valuations for illiquid or
non-traded securities are available from more than one source. When different options
are available, members and candidates may be tempted to switch providers to obtain
higher security valuations. The process of shopping for values may misrepresent a
security’s worth, lead to misinformed decisions to sell or hold an investment, and
result in overcharging clients advisory fees.

Members and candidates should take reasonable steps to provide accurate and
reliable security pricing information to clients on a consistent basis. Changing pric-
ing providers should not be based solely on the justification that the new provider
reports a higher current value of a security. Consistency in the reported information
will improve the perception of the valuation process for illiquid securities. Clients will
likely have additional confidence that they were able to make an informed decision
about continuing to hold these securities in their portfolios.

Social Media

The advancement of online discussion forums and communication platforms, com-
monly referred to as “social media,” is placing additional responsibilities on members
and candidates. When communicating through social media channels, members and
candidates should provide only the same information they are allowed to distribute to
clients and potential clients through other traditional forms of communication. The
online or interactive aspects of social media do not remove the need to be open and
honest about the information being distributed.

Along with understanding and following existing and newly developing rules and
regulations regarding the allowed use of social media, members and candidates should
also ensure that all communications in this format adhere to the requirements of the
Code and Standards. The perceived anonymity granted through these platforms may
entice individuals to misrepresent their qualifications or abilities or those of their
employer. Actions undertaken through social media that knowingly misrepresent
investment recommendations or professional activities are considered a violation of
Standard I(C).

Omissions

The omission of a fact or outcome can be misleading, especially given the growing
use of models and technical analysis processes. Many members and candidates rely
on such models and processes to scan for new investment opportunities, to develop
investment vehicles, and to produce investment recommendations and ratings.
When inputs are knowingly omitted, the resulting outcomes may provide misleading
information to those who rely on it for making investment decisions. Additionally,
the outcomes from models shall not be presented as fact because they represent the
expected results based on the inputs and analysis process incorporated.

Omissions in the performance measurement and attribution process can also
misrepresent a manager’s performance and skill. Members and candidates should
encourage their firms to develop strict policies for composite development to prevent
cherry picking—situations in which selected accounts are presented as representa-
tive of the firm’s abilities. The omission of any accounts appropriate for the defined
composite may misrepresent to clients the success of the manager’s implementation
of its strategy.
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Plagiarism

Standard I(C) also prohibits plagiarism in the preparation of material for distribution to
employers, associates, clients, prospects, or the general public. Plagiarism is defined as
copying or using in substantially the same form materials prepared by others without
acknowledging the source of the material or identifying the author and publisher of
such material. Members and candidates must not copy (or represent as their own)
original ideas or material without permission and must acknowledge and identify the
source of ideas or material that is not their own.

The investment profession uses a myriad of financial, economic, and statistical
data in the investment decision-making process. Through various publications and
presentations, the investment professional is constantly exposed to the work of others
and to the temptation to use that work without proper acknowledgment.

Misrepresentation through plagiarism in investment management can take various
forms. The simplest and most flagrant example is to take a research report or study
done by another firm or person, change the names, and release the material as one’s
own original analysis. This action is a clear violation of Standard I(C). Other practices
include (1) using excerpts from articles or reports prepared by others either verbatim
or with only slight changes in wording without acknowledgment, (2) citing specific
quotations as attributable to “leading analysts” and “investment experts” without nam-
ing the specific references, (3) presenting statistical estimates of forecasts prepared
by others and identifying the sources but without including the qualifying statements
or caveats that may have been used, (4) using charts and graphs without stating their
sources, and (5) copying proprietary computerized spreadsheets or algorithms without
seeking the cooperation or authorization of their creators.

In the case of distributing third-party, outsourced research, members and candi-
dates may use and distribute such reports as long as they do not represent themselves
as the report’s authors. Indeed, the member or candidate may add value for the client
by sifting through research and repackaging it for clients. In such cases, clients should
be fully informed that they are paying for the ability of the member or candidate to
find the best research from a wide variety of sources. Members and candidates must
not misrepresent their abilities, the extent of their expertise, or the extent of their
work in a way that would mislead their clients or prospective clients. Members and
candidates should disclose whether the research being presented to clients comes
from another source—from either within or outside the member’s or candidate’s firm.
This allows clients to understand who has the expertise behind the report or whether
the work is being done by the analyst, other members of the firm, or an outside party.

Standard I(C) also applies to plagiarism in oral communications, such as through
group meetings; visits with associates, clients, and customers; use of audio/video
media (which is rapidly increasing); and telecommunications, including electronic
data transfer and the outright copying of electronic media.

One of the most egregious practices in violation of this standard is the preparation
of research reports based on multiple sources of information without acknowledging
the sources. Examples of information from such sources include ideas, statistical com-
pilations, and forecasts combined to give the appearance of original work. Although
there is no monopoly on ideas, members and candidates must give credit where it is
clearly due. Analysts should not use undocumented forecasts, earnings projections,
asset values, and so on. Sources must be revealed to bring the responsibility directly
back to the author of the report or the firm involved.

Work Completed for Employer

The preceding paragraphs address actions that would constitute a violation of Standard
I(C). In some situations, however, members or candidates may use research conducted
or models developed by others within the same firm without committing a violation.
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The most common example relates to the situation in which one (or more) of the
original analysts is no longer with the firm. Research and models developed while
employed by a firm are the property of the firm. The firm retains the right to continue
using the work completed after a member or candidate has left the organization. The
firm may issue future reports without providing attribution to the prior analysts. A
member or candidate cannot, however, reissue a previously released report solely
under his or her name.

STANDARD I(C): RECOMMENDED PROCEDURES

] demonstrate a thorough knowledge of the CFA Institute Code of
Ethics and Standards of Professional Conduct by applying the Code
and Standards to specific situations

Factual Presentations

Members and candidates can prevent unintentional misrepresentations of their qual-
ifications or the services they or their firms provide if each member and candidate
understands the limit of the firm’s or individual’s capabilities and the need to be accurate
and complete in presentations. Firms can provide guidance for employees who make
written or oral presentations to clients or potential clients by providing a written list
of the firm’s available services and a description of the firm’s qualifications. This list
should suggest ways of describing the firm’s services, qualifications, and compensation
that are both accurate and suitable for client or customer presentations. Firms can
also help prevent misrepresentation by specifically designating which employees are
authorized to speak on behalf of the firm. Regardless of whether the firm provides
guidance, members and candidates should make certain that they understand the
services the firm can perform and its qualifications.

Qualification Summary

In addition, to ensure accurate presentations to clients, each member and candidate
should prepare a summary of his or her own qualifications and experience and a list
of the services the member or candidate is capable of performing. Firms can assist
member and candidate compliance by periodically reviewing employee correspon-
dence and documents that contain representations of individual or firm qualifications.

Verify Outside Information

When providing information to clients from a third party, members and candidates
share a responsibility for the accuracy of the marketing and distribution materials that
pertain to the third party’s capabilities, services, and products. Misrepresentation by
third parties can damage the member’s or candidate’s reputation, the reputation of the
firm, and the integrity of the capital markets. Members and candidates should encour-
age their employers to develop procedures for verifying information of third-party firms.
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Maintain Webpages

Members and candidates who publish a webpage should regularly monitor materials
posted on the site to ensure that the site contains current information. Members
and candidates should also ensure that all reasonable precautions have been taken
to protect the site’s integrity, confidentiality, and security and that the site does not
misrepresent any information and provides full disclosure.

Plagiarism Policy

To avoid plagiarism in preparing research reports or conclusions of analysis, members
and candidates should take the following steps:

»  Maintain copies: Keep copies of all research reports, articles containing
research ideas, material with new statistical methodologies, and other mate-
rials that were relied on in preparing the research report.

» Attribute quotations: Attribute to their sources any direct quotations,
including projections, tables, statistics, model/product ideas, and new meth-
odologies prepared by persons other than recognized financial and statisti-
cal reporting services or similar sources.

»  Attribute summaries: Attribute to their sources any paraphrases or summa-
ries of material prepared by others. For example, to support his analysis of
Brown Company’s competitive position, the author of a research report on
Brown might summarize another analyst’s report on Brown’s chief competi-
tor, but the author of the Brown report must acknowledge in his own report
the reliance on the other analyst’s report.

STANDARD I(C): APPLICATION OF THE STANDARD

] demonstrate a thorough knowledge of the CFA Institute Code of
Ethics and Standards of Professional Conduct by applying the Code
and Standards to specific situations

] recommend practices and procedures designed to prevent violations
of the Code of Ethics and Standards of Professional Conduct

Example 1 (Disclosure of Issuer-Paid Research):

Anthony McGuire is an issuer-paid analyst hired by publicly traded companies to
electronically promote their stocks. McGuire creates a website that promotes his
research efforts as a seemingly independent analyst. McGuire posts a profile and a
strong buy recommendation for each company on the website indicating that the stock
is expected to increase in value. He does not disclose the contractual relationships
with the companies he covers on his website, in the research reports he issues, or in
the statements he makes about the companies in internet chat rooms.

Comment: McGuire has violated Standard I(C) because the website is
misleading to potential investors. Even if the recommendations are valid
and supported with thorough research, his omissions regarding the true
relationship between himself and the companies he covers constitute a
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misrepresentation. McGuire has also violated Standard VI(A)-Disclosure
of Conlflicts by not disclosing the existence of an arrangement with the
companies through which he receives compensation in exchange for his
services.

Example 2 (Correction of Unintentional Errors):

Hijan Yao is responsible for the creation and distribution of the marketing materials
for his firm, which claims compliance with the GIPS standards. Yao creates and dis-
tributes a presentation of performance by the firm’s Asian equity composite that states
the composite has ¥350 billion in assets. In fact, the composite has only ¥35 billion in
assets, and the higher figure on the presentation is a result of a typographical error.
Nevertheless, the erroneous material is distributed to a number of clients before Yao
catches the mistake.

Comment: Once the error is discovered, Yao must take steps to cease
distribution of the incorrect material and correct the error by informing
those who have received the erroneous information. Because Yao did not
knowingly make the misrepresentation, however, he did not violate Standard
I(C). Because his firm claims compliance with the GIPS standards, it must
also comply with the GIPS Guidance Statement on Error Correction in
relation to the error.

Example 3 (Noncorrection of Known Errors):

Syed Muhammad is the president of an investment management firm. The promo-
tional material for the firm, created by the firm’s marketing department, incorrectly
claims that Muhammad has an advanced degree in finance from a prestigious business
school in addition to the CFA designation. Although Muhammad attended the school
for a short period of time, he did not receive a degree. Over the years, Muhammad
and others in the firm have distributed this material to numerous prospective clients
and consultants.

Comment: Even though Muhammad may not have been directly respon-
sible for the misrepresentation of his credentials in the firm’s promotional
material, he used this material numerous times over an extended period
and should have known of the misrepresentation. Thus, Muhammad has
violated Standard I(C).

Example 4 (Plagiarism):

Cindy Grant, a research analyst for a Canadian brokerage firm, has specialized in the
Canadian mining industry for the past 10 years. She recently read an extensive research
report on Jefferson Mining, Ltd., by Jeremy Barton, another analyst. Barton provided
extensive statistics on the mineral reserves, production capacity, selling rates, and
marketing factors affecting Jefferson’s operations. He also noted that initial drilling
results on a new ore body, which had not been made public, might show the existence
of mineral zones that could increase the life of Jefferson’s main mines, but Barton cited
no specific data as to the initial drilling results. Grant called an officer of Jefferson,
who gave her the initial drilling results over the telephone. The data indicated that
the expected life of the main mines would be tripled. Grant added these statistics to
Barton’s report and circulated it within her firm as her own report.
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Comment: Grant plagiarized Barton’s report by reproducing large parts of
it in her own report without acknowledgment.

Example 5 (Misrepresentation of Information):

When Ricki Marks sells mortgage-backed derivatives called “interest-only strips” (IOs)
to public pension plan clients, she describes them as “guaranteed by the US govern-
ment.” Purchasers of the 10s are entitled only to the interest stream generated by the
mortgages, however, not the notional principal itself. One particular municipality’s
investment policies and local law require that securities purchased by its public pen-
sion plans be guaranteed by the US government. Although the underlying mortgages
are guaranteed, neither the investor’s investment nor the interest stream on the IOs
is guaranteed. When interest rates decline, causing an increase in prepayment of
mortgages, interest payments to the IOs’ investors decline, and these investors lose
a portion of their investment.

Comment: Marks violated Standard I(C) by misrepresenting the terms and
character of the investment.

Example 6 (Potential Information Misrepresentation):

Khalouck Abdrabbo manages the investments of several high-net-worth individuals in
the United States who are approaching retirement. Abdrabbo advises these individuals
that a portion of their investments be moved from equity to bank-sponsored certificates
of deposit and money market accounts so that the principal will be “guaranteed” up
to a certain amount. The interest is not guaranteed.

Comment: Although there is risk that the institution offering the certifi-
cates of deposits and money market accounts could go bankrupt, in the
United States, these accounts are insured by the US government through
the Federal Deposit Insurance Corporation. Therefore, using the term
“guaranteed” in this context is not inappropriate as long as the amount is
within the government-insured limit. Abdrabbo should explain these facts
to the clients.

Example 7 (Plagiarism):

Steve Swanson is a senior analyst in the investment research department of Ballard
and Company. Apex Corporation has asked Ballard to assist in acquiring the majority
ownership of stock in the Campbell Company, a financial consulting firm, and to pre-
pare a report recommending that stockholders of Campbell agree to the acquisition.
Another investment firm, Davis and Company, had already prepared a report for Apex
analyzing both Apex and Campbell and recommending an exchange ratio. Apex has
given the Davis report to Ballard officers, who have passed it on to Swanson. Swanson
reviews the Davis report and other available material on Apex and Campbell. From
his analysis, he concludes that the common stocks of Campbell and Apex represent
good value at their current prices; he believes, however, that the Davis report does
not consider all the factors a Campbell stockholder would need to know to make a
decision. Swanson reports his conclusions to the partner in charge, who tells him to
“use the Davis report, change a few words, sign your name, and get it out”
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Comment: If Swanson does as requested, he will violate Standard I(C).
He could refer to those portions of the Davis report that he agrees with if
he identifies Davis as the source; he could then add his own analysis and
conclusions to the report before signing and distributing it.

Example 8 (Plagiarism):

Claude Browning, a quantitative analyst for Double Alpha, Inc., returns from a seminar
in great excitement. At that seminar, Jack Jorrely, a well-known quantitative analyst
at a national brokerage firm, discussed one of his new models in great detail, and
Browning is intrigued by the new concepts. He proceeds to test the model, making
some minor mechanical changes but retaining the concepts, until he produces some
very positive results. Browning quickly announces to his supervisors at Double Alpha
that he has discovered a new model and that clients and prospective clients should
be informed of this positive finding as ongoing proof of Double Alpha’s continuing
innovation and ability to add value.

Comment: Although Browning tested Jorrely’s model on his own and even
slightly modified it, he must still acknowledge the original source of the
idea. Browning can certainly take credit for the final, practical results;
he can also support his conclusions with his own test. The credit for the
innovative thinking, however, must be awarded to Jorrely.

Example 9 (Plagiarism):

Fernando Zubia would like to include in his firm’s marketing materials some
“plain-language” descriptions of various concepts, such as the price-to-earnings (P/E)
multiple and why standard deviation is used as a measure of risk. The descriptions
come from other sources, but Zubia wishes to use them without reference to the
original authors. Would this use of material be a violation of Standard I(C)?

Comment: Copying verbatim any material without acknowledgement,
including plain-language descriptions of the P/E multiple and standard
deviation, violates Standard I(C). Even though these concepts are general,
best practice would be for Zubia to describe them in his own words or
cite the sources from which the descriptions are quoted. Members and
candidates would be violating Standard I(C) if they either were responsi-
ble for creating marketing materials without attribution or knowingly use
plagiarized materials.

Example 10 (Plagiarism):

Through a mainstream media outlet, Erika Schneider learns about a study that she
would like to cite in her research. Should she cite both the mainstream intermediary
source as well as the author of the study itself when using that information?

Comment: In all instances, a member or candidate must cite the actual
source of the information. Best practice for Schneider would be to obtain
the information directly from the author and review it before citing it in
a report. In that case, Schneider would not need to report how she found
out about the information. For example, suppose Schneider read in the
Financial Times about a study issued by CFA Institute; best practice for
Schneider would be to obtain a copy of the study from CFA Institute, review
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it, and then cite it in her report. If she does not use any interpretation of
the report from the Financial Times and the newspaper does not add value
to the report itself, the newspaper is merely a conduit of the original infor-
mation and does not need to be cited. If she does not obtain the report and
review the information, Schneider runs the risk of relying on second-hand
information that may misstate facts. If, for example, the Financial Times
erroneously reported some information from the original CFA Institute
study and Schneider copied that erroneous information without acknowl-
edging CFA Institute, she could be the object of complaints. Best practice
would be either to obtain the complete study from its original author and
cite only that author or to use the information provided by the intermediary
and cite both sources.

Example 11 (Misrepresentation of Information):

Paul Ostrowski runs a two-person investment management firm. Ostrowski’s firm
subscribes to a service from a large investment research firm that provides research
reports that can be repackaged by smaller firms for those firms’ clients. Ostrowski’s
firm distributes these reports to clients as its own work.

Comment: Ostrowski can rely on third-party research that has a reason-
able and adequate basis, but he cannot imply that he is the author of such
research. If he does, Ostrowski is misrepresenting the extent of his work
in a way that misleads the firm’s clients or prospective clients.

Example 12 (Misrepresentation of Information):

Tom Stafford is part of a team within Appleton Investment Management responsible
for managing a pool of assets for Open Air Bank, which distributes structured securi-
ties to offshore clients. He becomes aware that Open Air is promoting the structured
securities as a much less risky investment than the investment management policy
followed by him and the team to manage the original pool of assets. Also, Open Air
has procured an independent rating for the pool that significantly overstates the
quality of the investments. Stafford communicates his concerns to his supervisor,
who responds that Open Air owns the product and is responsible for all marketing
and distribution. Stafford’s supervisor goes on to say that the product is outside of
the US regulatory regime that Appleton follows and that all risks of the product are
disclosed at the bottom of page 184 of the prospectus.

Comment: As a member of the investment team, Stafford is qualified to
recognize the degree of accuracy of the materials that characterize the
portfolio, and he is correct to be worried about Appleton’s responsibility
for a misrepresentation of the risks. Thus, he should continue to pursue
the issue of Open Air’s inaccurate promotion of the portfolio according to
the firm’s policies and procedures.

The Code and Standards stress protecting the reputation of the firm and
the sustainability and integrity of the capital markets. Misrepresenting the
quality and risks associated with the investment pool may lead to negative
consequences for others well beyond the direct investors.
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Example 13 (Avoiding a Misrepresentation):

Trina Smith is a fixed-income portfolio manager at a pension fund. She has observed
that the market for highly structured mortgages is the focus of salespeople she meets
and that these products represent a significant number of trading opportunities. In
discussions about this topic with her team, Smith learns that calculating yields on
changing cash flows within the deal structure requires very specialized vendor software.
After more research, they find out that each deal is unique and that deals can have
more than a dozen layers and changing cash flow priorities. Smith comes to the con-
clusion that, because of the complexity of these securities, the team cannot effectively
distinguish between potentially good and bad investment options. To avoid misrep-
resenting their understanding, the team decides that the highly structured mortgage
segment of the securitized market should not become part of the core of the fund’s
portfolio; they will allow some of the less complex securities to be part of the core.

Comment: Smith is in compliance with Standard I(C) by not investing in
securities that she and her team cannot effectively understand. Because
she is not able to describe the risk and return profile of the securities to
the pension fund beneficiaries and trustees, she appropriately limits the
fund’s exposure to this sector.

Example 14 (Misrepresenting Composite Construction):

Robert Palmer is head of performance for a fund manager. When asked to provide
performance numbers to fund rating agencies, he avoids mentioning that the fund
manager is quite liberal in composite construction. The reason accounts are included/
excluded is not fully explained. The performance values reported to the rating agencies
for the composites, although accurate for the accounts shown each period, may not
present a true representation of the fund manager’s ability.

Comment: “Cherry picking” accounts to include in either published reports
or information provided to rating agencies conflicts with Standard I(C).
Moving accounts into or out of a composite to influence the overall per-
formance results materially misrepresents the reported values over time.
Palmer should work with his firm to strengthen its reporting practices
concerning composite construction to avoid misrepresenting the firm’s
track record or the quality of the information being provided.

Example 15 (Presenting Out-of-Date Information):

David Finch is a sales director at a commercial bank, where he directs the bank’s client
advisers in the sale of third-party mutual funds. Each quarter, he holds a division-wide
training session where he provides fact sheets on investment funds the bank is allowed
to offer to clients. These fact sheets, which can be redistributed to potential clients,
are created by the fund firms and contain information about the funds, including
investment strategy and target distribution rates.

Finch knows that some of the fact sheets are out of date; for example, one long-only
fund approved the use of significant leverage last quarter as a method to enhance
returns. He continues to provide the sheets to the sales team without updates because
the bank has no control over the marketing material released by the mutual fund firms.

Comment: Finch is violating Standard I(C) by providing information that
misrepresents aspects of the funds. By not providing the sales team and,
ultimately, the clients with the updated information, he is misrepresenting
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the potential risks associated with the funds with outdated fact sheets. Finch
can instruct the sales team to clarify the deficiencies in the fact sheets with
clients and ensure they have the most recent fund prospectus document
before accepting orders for investing in any fund.

Example 16 (Overemphasis of Firm Results):

Bob Anderson is chief compliance officer for Optima Asset Management Company,
a firm currently offering eight funds to clients. Seven of the eight had 10-year returns
below the median for their respective sectors. Anderson approves a recent advertise-
ment, which includes this statement: “Optima Asset Management is achieving excellent
returns for its investors. The Optima Emerging Markets Equity fund, for example, has
10-year returns that exceed the sector median by more than 10%.

Comment: From the information provided it is difficult to determine whether
a violation has occurred as long as the sector outperformance is correct.
Anderson may be attempting to mislead potential clients by citing the
performance of the sole fund that achieved such results. Past performance
is often used to demonstrate a firm’s skill and abilities in comparison to
funds in the same sectors.

However, if all the funds outperformed their respective benchmarks,
then Anderson’s assertion that the company “is achieving excellent returns”
may be factual. Funds may exhibit positive returns for investors, exceed
benchmarks, and yet have returns below the median in their sectors.

Members and candidates need to ensure that their marketing efforts
do not include statements that misrepresent their skills and abilities to
remain compliant with Standard I(C). Unless the returns of a single fund
reflect the performance of a firm as a whole, the use of a singular fund for
performance comparisons should be avoided.

STANDARD I(D): PROFESSIONALISM - MISCONDUCT

] demonstrate a thorough knowledge of the CFA Institute Code of
Ethics and Standards of Professional Conduct by applying the Code
and Standards to specific situations

Members and Candidates must not engage in any professional conduct involving dis-
honesty, fraud, or deceit or commit any act that reflects adversely on their professional
reputation, integrity, or competence.

Guidance

Whereas Standard I(A) addresses the obligation of members and candidates to comply
with applicable law that governs their professional activities, Standard I(D) addresses
all conduct that reflects poorly on the professional integrity, good reputation, or
competence of members and candidates. Any act that involves lying, cheating, steal-
ing, or other dishonest conduct is a violation of this standard if the offense reflects
adversely on a member’s or candidate’s professional activities. Although CFA Institute
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discourages any sort of unethical behavior by members and candidates, the Code
and Standards are primarily aimed at conduct and actions related to a member’s or
candidate’s professional life.

Conduct that damages trustworthiness or competence may include behavior that,
although not illegal, nevertheless negatively affects a member’s or candidate’s ability to
perform his or her responsibilities. For example, abusing alcohol during business hours
might constitute a violation of this standard because it could have a detrimental effect
on the member’s or candidate’s ability to fulfill his or her professional responsibilities.
Personal bankruptcy may not reflect on the integrity or trustworthiness of the person
declaring bankruptcy, but if the circumstances of the bankruptcy involve fraudulent
or deceitful business conduct, the bankruptcy may be a violation of this standard.

In some cases, the absence of appropriate conduct or the lack of sufficient effort
may be a violation of Standard I(D). The integrity of the investment profession is built
on trust. A member or candidate—whether an investment banker, rating or research
analyst, or portfolio manager—is expected to conduct the necessary due diligence to
properly understand the nature and risks of an investment before making an investment
recommendation. By not taking these steps and, instead, relying on someone else in
the process to perform them, members or candidates may violate the trust their clients
have placed in them. This loss of trust may have a significant impact on the reputation
of the member or candidate and the operations of the financial market as a whole.

Individuals may attempt to abuse the CFA Institute Professional Conduct Program
by actively seeking CFA Institute enforcement of the Code and Standards, and Standard
I(D) in particular, as a method of settling personal, political, or other disputes unrelated
to professional ethics. CFA Institute is aware of this issue, and appropriate disciplinary
policies, procedures, and enforcement mechanisms are in place to address misuse of
the Code and Standards and the Professional Conduct Program in this way.

STANDARD I(D): RECOMMENDED PROCEDURES

] demonstrate a thorough knowledge of the CFA Institute Code of
Ethics and Standards of Professional Conduct by applying the Code
and Standards to specific situations

In addition to ensuring that their own behavior is consistent with Standard I(D), to
prevent general misconduct, members and candidates should encourage their firms to
adopt the following policies and procedures to support the principles of Standard I(D):

= Code of ethics: Develop and/or adopt a code of ethics to which every
employee must subscribe, and make clear that any personal behavior that
reflects poorly on the individual involved, the institution as a whole, or the
investment industry will not be tolerated.

= List of violations: Disseminate to all employees a list of potential violations
and associated disciplinary sanctions, up to and including dismissal from
the firm.

= Employee references: Check references of potential employees to ensure

that they are of good character and not ineligible to work in the investment
industry because of past infractions of the law.
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Standard I(D): Application of the Standard

STANDARD I(D): APPLICATION OF THE STANDARD

] demonstrate a thorough knowledge of the CFA Institute Code of
Ethics and Standards of Professional Conduct by applying the Code
and Standards to specific situations

] recommend practices and procedures designed to prevent violations
of the Code of Ethics and Standards of Professional Conduct

Example 1 (Professionalism and Competence):

Simon Sasserman is a trust investment officer at a bank in a small affluent town. He
enjoys lunching every day with friends at the country club, where his clients have
observed him having numerous drinks. Back at work after lunch, he clearly is intoxi-
cated while making investment decisions. His colleagues make a point of handling any
business with Sasserman in the morning because they distrust his judgment after lunch.

Comment: Sasserman’s excessive drinking at lunch and subsequent intoxi-
cation at work constitute a violation of Standard I(D) because this conduct
has raised questions about his professionalism and competence. His behavior
reflects poorly on him, his employer, and the investment industry.

Example 2 (Fraud and Deceit):

Howard Hoffman, a security analyst at ATZ Brothers, Inc., a large brokerage house,
submits reimbursement forms over a two-year period to ATZ’s self-funded health
insurance program for more than two dozen bills, most of which have been altered
to increase the amount due. An investigation by the firm’s director of employee ben-
efits uncovers the inappropriate conduct. ATZ subsequently terminates Hoffman’s
employment and notifies CFA Institute.

Comment: Hoffman violated Standard I(D) because he engaged in inten-
tional conduct involving fraud and deceit in the workplace that adversely
reflected on his integrity.

Example 3 (Fraud and Deceit):

Jody Brink, an analyst covering the automotive industry, volunteers much of her
spare time to local charities. The board of one of the charitable institutions decides
to buy five new vans to deliver hot lunches to low-income elderly people. Brink offers
to donate her time to handle purchasing agreements. To pay a long-standing debt to
a friend who operates an automobile dealership—and to compensate herself for her
trouble—she agrees to a price 20% higher than normal and splits the surcharge with
her friend. The director of the charity ultimately discovers the scheme and tells Brink
that her services, donated or otherwise, are no longer required.

Comment: Brink engaged in conduct involving dishonesty, fraud, and mis-
representation and has violated Standard I(D).

12
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Example 4 (Personal Actions and Integrity):

Carmen Garcia manages a mutual fund dedicated to socially responsible investing.
She is also an environmental activist. As the result of her participation in nonviolent
protests, Garcia has been arrested on numerous occasions for trespassing on the
property of a large petrochemical plant that is accused of damaging the environment.

Comment: Generally, Standard I(D) is not meant to cover legal transgres-
sions resulting from acts of civil disobedience in support of personal beliefs
because such conduct does not reflect poorly on the member’s or candidate’s
professional reputation, integrity, or competence.

Example 5 (Professional Misconduct):

Meredith Rasmussen works on a buy-side trading desk of an investment management
firm and concentrates on in-house trades for a hedge fund subsidiary managed by a
team at the investment management firm. The hedge fund has been very successful
and is marketed globally by the firm. From her experience as the trader for much of
the activity of the fund, Rasmussen has become quite knowledgeable about the hedge
fund’s strategy, tactics, and performance. When a distinct break in the market occurs
and many of the securities involved in the hedge fund’s strategy decline markedly in
value, Rasmussen observes that the reported performance of the hedge fund does not
reflect this decline. In her experience, the lack of effect is a very unlikely occurrence.
She approaches the head of trading about her concern and is told that she should not
ask any questions and that the fund is big and successful and is not her concern. She
is fairly sure something is not right, so she contacts the compliance officer, who also
tells her to stay away from the issue of the hedge fund’s reporting.

Comment: Rasmussen has clearly come across an error in policies, proce-
dures, and compliance practices within the firm’s operations. According
to the firm’s procedures for reporting potentially unethical activity, she
should pursue the issue by gathering some proof of her reason for doubt.
Should all internal communications within the firm not satisfy her concerns,
Rasmussen should consider reporting the potential unethical activity to
the appropriate regulator.

See also Standard IV(A) for guidance on whistleblowing and Standard
IV(C) for the duties of a supervisor.

STANDARD II(A): INTEGRITY OF CAPITAL MARKETS -
MATERIAL NONPUBLIC INFORMATION

] demonstrate a thorough knowledge of the CFA Institute Code of
Ethics and Standards of Professional Conduct by applying the Code
and Standards to specific situations
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Standard II(A) Material Nonpublic Information

Members and Candidates who possess material nonpublic information that could affect
the value of an investment must not act or cause others to act on the information.

Guidance

Highlights:

»  What Is “Material” Information?

»  What Constitutes “Nonpublic” Information?
= Mosaic Theory

= Social Media

»  Using Industry Experts

= [nvestment Research Reports

Trading or inducing others to trade on material nonpublic information erodes confi-
dence in capital markets, institutions, and investment professionals by supporting the
idea that those with inside information and special access can take unfair advantage
of the general investing public. Although trading on inside information may lead to
short-term profits, in the long run, individuals and the profession as a whole suffer
from such trading. These actions have caused and will continue to cause investors
to avoid capital markets because the markets are perceived to be “rigged” in favor
of the knowledgeable insider. When the investing public avoids capital markets, the
markets and capital allocation become less efficient and less supportive of strong and
vibrant economies. Standard II(A) promotes and maintains a high level of confidence
in market integrity, which is one of the foundations of the investment profession.

The prohibition on using this information goes beyond the direct buying and sell-
ing of individual securities or bonds. Members and candidates must not use material
nonpublic information to influence their investment actions related to derivatives
(e.g., swaps or option contracts), mutual funds, or other alternative investments. Any
trading based on material nonpublic information constitutes a violation of Standard
II(A). The expansion of financial products and the increasing interconnectivity of
financial markets globally have resulted in new potential opportunities for trading
on material nonpublic information.

What Is “Material” Information?

Information is “material” if its disclosure would probably have an impact on the price
of a security or if reasonable investors would want to know the information before
making an investment decision. In other words, information is material if it would
significantly alter the total mix of information currently available about a security in
such a way that the price of the security would be affected.

The specificity of the information, the extent of its difference from public informa-
tion, its nature, and its reliability are key factors in determining whether a particular
piece of information fits the definition of material. For example, material information
may include, but is not limited to, information on the following:

= earnings;
= mergers, acquisitions, tender offers, or joint ventures;

= changes in assets or asset quality;



260

Learning Module 2

© CFA Institute. For candidate use only. Not for distribution.
Guidance for Standards I-VII

= innovative products, processes, or discoveries (e.g., new product trials or
research efforts);

= new licenses, patents, registered trademarks, or regulatory approval/rejec-
tion of a product;

= developments regarding customers or suppliers (e.g., the acquisition or loss
of a contract);

= changes in management;

= change in auditor notification or the fact that the issuer may no longer rely
on an auditor’s report or qualified opinion;

= events regarding the issuer’s securities (e.g., defaults on senior securities,
calls of securities for redemption, repurchase plans, stock splits, changes in
dividends, changes to the rights of security holders, and public or private
sales of additional securities);

= bankruptcies;
= significant legal disputes;

= government reports of economic trends (employment, housing starts, cur-
rency information, etc.);

= orders for large trades before they are executed; and

= new or changing equity or debt ratings issued by a third party (e.g., sell-side
recommendations and credit ratings).

In addition to the substance and specificity of the information, the source or
relative reliability of the information also determines materiality. The less reliable a
source, the less likely the information provided would be considered material. For
example, factual information from a corporate insider regarding a significant new
contract for a company is likely to be material, whereas an assumption based on
speculation by a competitor about the same contract is likely to be less reliable and,
therefore, not material. Additionally, information about trials of a new drug, product,
or service under development from qualified personnel involved in the trials is likely
to be material, whereas educated conjecture by subject experts not connected to the
trials is unlikely to be material.

Also, the more ambiguous the effect of the information on price, the less material
that information is considered. If it is unclear whether and to what extent the informa-
tion will affect the price of a security, the information may not be considered material.
The passage of time may also render information that was once important immaterial.

What Constitutes “Nonpublic” Information?

Information is “nonpublic” until it has been disseminated or is available to the mar-
ketplace in general (as opposed to a select group of investors). “Disseminated” can be
defined as “made known”” For example, a company report of profits that is posted on
the internet and distributed widely through a press release or accompanied by a filing
has been effectively disseminated to the marketplace. Members and candidates must
have a reasonable expectation that people have received the information before it can
be considered public. It is not necessary, however, to wait for the slowest method of
delivery. Once the information is disseminated to the market, it is public information
that is no longer covered by this standard.

Members and candidates must be particularly aware of information that is selec-
tively disclosed by corporations to a small group of investors, analysts, or other market
participants. Information that is made available to analysts remains nonpublic until it
is made available to investors in general. Corporations that disclose information on
a limited basis create the potential for insider-trading violations.
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Standard II(A): Integrity of Capital Markets - Material Nonpublic Information

Issues of selective disclosure often arise when a corporate insider provides mate-
rial information to analysts in a briefing or conference call before that information is
released to the public. Analysts must be aware that a disclosure made to a room full of
analysts does not necessarily make the disclosed information “public” Analysts should
also be alert to the possibility that they are selectively receiving material nonpublic
information when a company provides them with guidance or interpretation of such
publicly available information as financial statements or regulatory filings.

A member or candidate may use insider information provided legitimately by
the source company for the specific purpose of conducting due diligence according
to the business agreement between the parties for such activities as mergers, loan
underwriting, credit ratings, and offering engagements. In such instances, the invest-
ment professional would not be considered in violation of Standard II(A) by using
the material information. However, the use of insider information provided by the
source company for other purposes, especially to trade or entice others to trade the
securities of the firm, conflicts with this standard.

Mosaic Theory

A financial analyst gathers and interprets large quantities of information from many
sources. The analyst may use significant conclusions derived from the analysis of public
and nonmaterial nonpublic information as the basis for investment recommendations
and decisions even if those conclusions would have been material inside information
had they been communicated directly to the analyst by a company. Under the “mosaic
theory,” financial analysts are free to act on this collection, or mosaic, of information
without risking violation.

The practice of financial analysis depends on the free flow of information. For
the fair and efficient operation of the capital markets, analysts and investors must
have the greatest amount of information possible to facilitate making well-informed
investment decisions about how and where to invest capital. Accurate, timely, and
intelligible communication is essential if analysts and investors are to obtain the data
needed to make informed decisions about how and where to invest capital. These
disclosures must go beyond the information mandated by the reporting requirements
of the securities laws and should include specific business information about items
used to guide a company’s future growth, such as new products, capital projects, and
the competitive environment. Analysts seek and use such information to compare and
contrast investment alternatives.

Much of the information used by analysts comes directly from companies. Analysts
often receive such information through contacts with corporate insiders, especially
investor-relations staff and financial officers. Information may be disseminated in the
form of press releases, through oral presentations by company executives in analysts’
meetings or conference calls, or during analysts’ visits to company premises. In seeking
to develop the most accurate and complete picture of a company, analysts should also
reach beyond contacts with companies themselves and collect information from other
sources, such as customers, contractors, suppliers, and the companies’ competitors.

Analysts are in the business of formulating opinions and insights that are not
obvious to the general investing public about the attractiveness of particular securi-
ties. In the course of their work, analysts actively seek out corporate information not
generally known to the market for the express purpose of analyzing that informa-
tion, forming an opinion on its significance, and informing their clients, who can be
expected to trade on the basis of the recommendation. Analysts’ initiatives to discover
and analyze information and communicate their findings to their clients significantly
enhance market efficiency, thus benefiting all investors (see Dirks v. Securities and
Exchange Commission). Accordingly, violations of Standard II(A) will not result when
a perceptive analyst reaches a conclusion about a corporate action or event through
an analysis of public information and items of nonmaterial nonpublic information.
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Investment professionals should note, however, that although analysts are free to use
mosaic information in their research reports, they should save and document all their
research [see Standard V(C)—Record Retention]. Evidence of the analyst’s knowledge
of public and nonmaterial nonpublic information about a corporation strengthens the
assertion that the analyst reached his or her conclusions solely through appropriate
methods rather than through the use of material nonpublic information.

Social Media

The continuing advancement in technology allows members, candidates, and the
industry at large to exchange information at rates not previously available. It is import-
ant for investment professionals to understand the implications of using information
from the internet and social media platforms because all such information may not
actually be considered public.

Some social media platforms require membership in specific groups in order to
access the published content. Members and candidates participating in groups with
membership limitations should verify that material information obtained from these
sources can also be accessed from a source that would be considered available to the
public (e.g., company filings, webpages, and press releases).

Members and candidates may use social media platforms to communicate with
clients or investors without conflicting with this standard. As long as the information
reaches all clients or is open to the investing public, the use of these platforms would
be comparable with other traditional forms of communications, such as e-mails and
press releases. Members and candidates, as required by Standard I(A), should also
complete all appropriate regulatory filings related to information distributed through
social media platforms.

Using Industry Experts

The increased demand for insights for understanding the complexities of some
industries has led to an expansion of engagement with outside experts. As the level
of engagement increased, new businesses formed to connect analysts and investors
with individuals who have specialized knowledge of their industry (e.g., technology or
pharmaceuticals). These networks offer investors the opportunity to reach beyond their
usual business circles to speak with experts regarding economic conditions, industry
trends, and technical issues relating to specific products and services.

Members and candidates may provide compensation to individuals for their insights
without violating this standard. However, members and candidates are ultimately
responsible for ensuring that they are not requesting or acting on confidential infor-
mation received from external experts, which is in violation of security regulations
and laws or duties to others. As the recent string of insider-trading cases displayed,
some experts are willing to provide confidential and protected information for the
right incentive.

Firms connecting experts with members or candidates often require both parties
to sign agreements concerning the disclosure of material nonpublic information. Even
with the protections from such compliance practices, if an expert provides material
nonpublic information, members and candidates would be prohibited from taking
investment actions on the associated firm until the information became publicly
known to the market.

Investment Research Reports

When a particularly well-known or respected analyst issues a report or makes changes
to his or her recommendation, that information alone may have an effect on the market
and thus may be considered material. Theoretically, under Standard II(A), such a report
would have to be made public at the time it was distributed to clients. The analyst
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is not a company insider, however, and does not have access to inside information.
Presumably, the analyst created the report from information available to the public
(mosaic theory) and by using his or her expertise to interpret the information. The
analyst’s hard work, paid for by the client, generated the conclusions.

Simply because the public in general would find the conclusions material does not
require that the analyst make his or her work public. Investors who are not clients
of the analyst can either do the work themselves or become clients of the analyst to
gain access to the analyst’s expertise.

STANDARD II(A): RECOMMENDED PROCEDURES

] demonstrate a thorough knowledge of the CFA Institute Code of
Ethics and Standards of Professional Conduct by applying the Code
and Standards to specific situations

Achieve Public Dissemination

If a member or candidate determines that information is material, the member or
candidate should make reasonable efforts to achieve public dissemination of the
information. These efforts usually entail encouraging the issuing company to make the
information public. If public dissemination is not possible, the member or candidate
must communicate the information only to the designated supervisory and compli-
ance personnel within the member’s or candidate’s firm and must not take investment
action or alter current investment recommendations on the basis of the information.
Moreover, members and candidates must not knowingly engage in any conduct that
may induce company insiders to privately disclose material nonpublic information.

Adopt Compliance Procedures

Members and candidates should encourage their firms to adopt compliance procedures
to prevent the misuse of material nonpublic information. Particularly important is
improving compliance in such areas as the review of employee and proprietary trad-
ing, the review of investment recommendations, documentation of firm procedures,
and the supervision of interdepartmental communications in multiservice firms.
Compliance procedures should suit the particular characteristics of a firm, including
its size and the nature of its business.

Members and candidates are encouraged to inform their supervisor and compliance
personnel of suspected inappropriate use of material nonpublic information as the
basis for security trading activities or recommendations being made within their firm.

Adopt Disclosure Procedures

Members and candidates should encourage their firms to develop and follow disclo-
sure policies designed to ensure that information is disseminated to the marketplace
in an equitable manner. For example, analysts from small firms should receive the
same information and attention from a company as analysts from large firms receive.
Similarly, companies should not provide certain information to buy-side analysts but
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not to sell-side analysts, or vice versa. Furthermore, a company should not discriminate
among analysts in the provision of information or “blackball” particular analysts who
have given negative reports on the company in the past.

Within investment and research firms, members and candidates should encourage
the development of and compliance with procedures for distributing new and updated
investment opinions to clients. Recommendations of this nature may represent mate-
rial market-moving information that needs to be communicated to all clients fairly.

Issue Press Releases

Companies should consider issuing press releases prior to analyst meetings and
conference calls and scripting those meetings and calls to decrease the chance that
further information will be disclosed. If material nonpublic information is disclosed
for the first time in an analyst meeting or call, the company should promptly issue a
press release or otherwise make the information publicly available.

Firewall Elements

An information barrier commonly referred to as a “firewall” is the most widely used
approach for preventing the communication of material nonpublic information within
firms. It restricts the flow of confidential information to those who need to know the
information to perform their jobs effectively. The minimum elements of such a system
include, but are not limited to, the following:

= substantial control of relevant interdepartmental communications, prefer-
ably through a clearance area within the firm in either the compliance or
legal department;

= review of employee trading through the maintenance of “watch,” “restricted,’
and “rumor” lists;

= documentation of the procedures designed to limit the flow of information
between departments and of the actions taken to enforce those procedures;
and

= heightened review or restriction of proprietary trading while a firm is in
possession of material nonpublic information.

Appropriate Interdepartmental Communications

Although documentation requirements must, for practical reasons, take into account
the differences between the activities of small firms and those of large, multiservice
firms, firms of all sizes and types benefit by improving the documentation of their
internal enforcement of firewall procedures. Therefore, even at small firms, procedures
concerning interdepartmental communication, the review of trading activity, and the
investigation of possible violations should be compiled and formalized.

Physical Separation of Departments

As a practical matter, to the greatest extent possible, firms should consider the phys-
ical separation of departments and files to prevent the communication of sensitive
information that should not be shared. For example, the investment banking and
corporate finance areas of a brokerage firm should be separated from the sales and
research departments, and a bank’s commercial lending department should be seg-
regated from its trust and research departments.
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Prevention of Personnel Overlap

There should be no overlap of personnel between the investment banking and corporate
finance areas of a brokerage firm and the sales and research departments or between
a bank’s commercial lending department and its trust and research departments. For
a firewall to be effective in a multiservice firm, an employee should be on only one
side of the firewall at any time. Inside knowledge may not be limited to information
about a specific offering or the current financial condition of a company. Analysts
may be exposed to much information about the company, including new product
developments or future budget projections that clearly constitute inside knowledge
and thus preclude the analyst from returning to his or her research function. For
example, an analyst who follows a particular company may provide limited assistance
to the investment bankers under carefully controlled circumstances when the firm’s
investment banking department is involved in a deal with the company. That analyst
must then be treated as though he or she were an investment banker; the analyst must
remain on the investment banking side of the wall until any information he or she
learns is publicly disclosed. In short, the analyst cannot use any information learned
in the course of the project for research purposes and cannot share that information
with colleagues in the research department.

A Reporting System

A primary objective of an effective firewall procedure is to establish a reporting
system in which authorized people review and approve communications between
departments. If an employee behind a firewall believes that he or she needs to share
confidential information with someone on the other side of the wall, the employee
should consult a designated compliance officer to determine whether sharing the
information is necessary and how much information should be shared. If the sharing
is necessary, the compliance officer should coordinate the process of “looking over
the wall” so that the necessary information will be shared and the integrity of the
procedure will be maintained.

A single supervisor or compliance officer should have the specific authority and
responsibility of deciding whether information is material and whether it is sufficiently
public to be used as the basis for investment decisions. Ideally, the supervisor or
compliance officer responsible for communicating information to a firm’s research
or brokerage area would not be a member of that area.

Personal Trading Limitations

Firms should consider restrictions or prohibitions on personal trading by employ-
ees and should carefully monitor both proprietary trading and personal trading by
employees. Firms should require employees to make periodic reports (to the extent
that such reporting is not already required by securities laws) of their own transactions
and transactions made for the benefit of family members. Securities should be placed
on a restricted list when a firm has or may have material nonpublic information. The
broad distribution of a restricted list often triggers the sort of trading the list was
developed to avoid. Therefore, a watch list shown to only the few people responsible
for compliance should be used to monitor transactions in specified securities. The use
of a watch list in combination with a restricted list is an increasingly common means
of ensuring effective control of personal trading.
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Record Maintenance

Multiservice firms should maintain written records of the communications between
various departments. Firms should place a high priority on training and should
consider instituting comprehensive training programs, particularly for employees in
sensitive areas.

Proprietary Trading Procedures

Procedures concerning the restriction or review of a firm’s proprietary trading
while the firm possesses material nonpublic information will necessarily depend
on the types of proprietary trading in which the firm may engage. A prohibition
on all types of proprietary activity when a firm comes into possession of material
nonpublic information is not appropriate. For example, when a firm acts as a market
maker, a prohibition on proprietary trading may be counterproductive to the goals
of maintaining the confidentiality of information and market liquidity. This concern
is particularly important in the relationships between small, regional broker/dealers
and small issuers. In many situations, a firm will take a small issuer public with the
understanding that the firm will continue to be a market maker in the stock. In such
instances, a withdrawal by the firm from market-making activities would be a clear
tip to outsiders. Firms that continue market-making activity while in the possession
of material nonpublic information should, however, instruct their market makers to
remain passive with respect to the market—that is, to take only the contra side of
unsolicited customer trades.

In risk-arbitrage trading, the case for a trading prohibition is more compelling
than it is in the case of market making. The impetus for arbitrage trading is neither
passive nor reactive, and the potential for illegal profits is greater than in market
making. The most prudent course for firms is to suspend arbitrage activity when a
security is placed on the watch list. Those firms that continue arbitrage activity face
a high hurdle in proving the adequacy of their internal procedures for preventing
trading on material nonpublic information and must demonstrate a stringent review
and documentation of firm trades.

Communication to All Employees

Members and candidates should encourage their employers to circulate written com-
pliance policies and guidelines to all employees. Policies and guidelines should be
used in conjunction with training programs aimed at enabling employees to recognize
material nonpublic information. Such information is not always clearly identifiable.

Employees must be given sufficient training to either make an informed decision
or to realize they need to consult a supervisor or compliance officer before engag-
ing in questionable transactions. Appropriate policies reinforce that using material
nonpublic information is illegal in many countries. Such trading activities based on
material nonpublic information undermine the integrity of the individual, the firm,
and the capital markets.
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STANDARD II(A): APPLICATION OF THE STANDARD

] demonstrate a thorough knowledge of the CFA Institute Code of
Ethics and Standards of Professional Conduct by applying the Code
and Standards to specific situations

] recommend practices and procedures designed to prevent violations
of the Code of Ethics and Standards of Professional Conduct

Example 1 (Acting on Nonpublic Information):

Frank Barnes, the president and controlling shareholder of the SmartTown clothing
chain, decides to accept a tender offer and sell the family business at a price almost dou-
ble the market price of its shares. He describes this decision to his sister (SmartTown’s
treasurer), who conveys it to her daughter (who owns no stock in the family company
at present), who tells her husband, Staple. Staple, however, tells his stockbroker, Alex
Halsey, who immediately buys SmartTown stock for himself.

Comment: The information regarding the pending sale is both material and
nonpublic. Staple has violated Standard II(A) by communicating the inside
information to his broker. Halsey also has violated the standard by buying
the shares on the basis of material nonpublic information.

Example 2 (Controlling Nonpublic Information):

Samuel Peter, an analyst with Scotland and Pierce Incorporated, is assisting his firm
with a secondary offering for Bright Ideas Lamp Company. Peter participates, via
telephone conference call, in a meeting with Scotland and Pierce investment bank-
ing employees and Bright Ideas” CEO. Peter is advised that the company’s earnings
projections for the next year have significantly dropped. Throughout the telephone
conference call, several Scotland and Pierce salespeople and portfolio managers walk
in and out of Peter’s office, where the telephone call is taking place. As a result, they
are aware of the drop in projected earnings for Bright Ideas. Before the conference call
is concluded, the salespeople trade the stock of the company on behalf of the firm’s
clients and other firm personnel trade the stock in a firm proprietary account and in
employees’ personal accounts.

Comment: Peter has violated Standard II(A) because he failed to prevent
the transfer and misuse of material nonpublic information to others in his
firm. Peter’s firm should have adopted information barriers to prevent the
communication of nonpublic information between departments of the firm.
The salespeople and portfolio managers who traded on the information have
also violated Standard II(A) by trading on inside information.

Example 3 (Selective Disclosure of Material Information):

Elizabeth Levenson is based in Hanoi and covers the Vietnamese market for her firm,
which is based in Singapore. She is invited, together with the other 10 largest share-
holders of a manufacturing company, to meet the finance director of that company.

15
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During the meeting, the finance director states that the company expects its workforce
to strike next Friday, which will cripple productivity and distribution. Can Levenson use
this information as a basis to change her rating on the company from “buy” to “sell”?

Comment: Levenson must first determine whether the material information
is public. According to Standard II(A), if the company has not made this
information public (a small group forum does not qualify as a method of
public dissemination), she cannot use the information.

Example 4 (Determining Materiality):

Leah Fechtman is trying to decide whether to hold or sell shares of an oil-and-gas
exploration company that she owns in several of the funds she manages. Although
the company has underperformed the index for some time already, the trends in the
industry sector signal that companies of this type might become takeover targets.
While she is considering her decision, her doctor, who casually follows the markets,
mentions that she thinks that the company in question will soon be bought out by a
large multinational conglomerate and that it would be a good idea to buy the stock
right now. After talking to various investment professionals and checking their opin-
ions on the company as well as checking industry trends, Fechtman decides the next
day to accumulate more stock in the oil-and-gas exploration company.

Comment: Although information on an expected takeover bid may be of
the type that is generally material and nonpublic, in this case, the source of
information is unreliable, so the information cannot be considered material.
Therefore, Fechtman is not prohibited from trading the stock on the basis
of this information.

Example 5 (Applying the Mosaic Theory):

Jagdish Teja is a buy-side analyst covering the furniture industry. Looking for an attrac-
tive company to recommend as a buy, he analyzes several furniture makers by studying
their financial reports and visiting their operations. He also talks to some designers
and retailers to find out which furniture styles are trendy and popular. Although none
of the companies that he analyzes are a clear buy, he discovers that one of them, Swan
Furniture Company (SFC), may be in financial trouble. SFC’s extravagant new designs
have been introduced at substantial cost. Even though these designs initially attracted
attention, the public is now buying more conservative furniture from other makers.
Based on this information and on a profit-and-loss analysis, Teja believes that SFC’s
next quarter earnings will drop substantially. He issues a sell recommendation for
SEC. Immediately after receiving that recommendation, investment managers start
reducing the SFC stock in their portfolios.

Comment: Information on quarterly earnings data is material and nonpub-
lic. Teja arrived at his conclusion about the earnings drop on the basis of
public information and on pieces of nonmaterial nonpublic information
(such as opinions of designers and retailers). Therefore, trading based on
Teja’s correct conclusion is not prohibited by Standard II(A).
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Standard I1(A): Application of the Standard

Example 6 (Applying the Mosaic Theory):

Roger Clement is a senior financial analyst who specializes in the European automobile
sector at Rivoli Capital. Because he has been repeatedly nominated by many leading
industry magazines and newsletters as a “best analyst” for the automobile industry, he
is widely regarded as an authority on the sector. After speaking with representatives
of Turgot Chariots—a European auto manufacturer with sales primarily in South
Korea—and after conducting interviews with salespeople, labor leaders, his firm’s
Korean currency analysts, and banking officials, Clement analyzed Turgot Chariots
and concluded that (1) its newly introduced model will probably not meet sales expec-
tations, (2) its corporate restructuring strategy may well face serious opposition from
unions, (3) the depreciation of the Korean won should lead to pressure on margins for
the industry in general and Turgot’s market segment in particular, and (4) banks could
take a tougher-than-expected stance in the upcoming round of credit renegotiations
with the company. For these reasons, he changes his conclusion about the company
from “market outperform” to “market underperform” Clement retains the support
material used to reach his conclusion in case questions later arise.

Comment: To reach a conclusion about the value of the company, Clement
has pieced together a number of nonmaterial or public bits of information
that affect Turgot Chariots. Therefore, under the mosaic theory, Clement
has not violated Standard II(A) in drafting the report.

Example 7 (Analyst Recommendations as Material Nonpublic
Information):

The next day, Clement is preparing to be interviewed on a global financial news
television program where he will discuss his changed recommendation on Turgot
Chariots for the first time in public. While preparing for the program, he mentions
to the show’s producers and Mary Zito, the journalist who will be interviewing him,
the information he will be discussing. Just prior to going on the air, Zito sells her
holdings in Turgot Chariots. She also phones her father with the information because
she knows that he and other family members have investments in Turgot Chariots.

Comment: When Zito receives advance notice of Clement’s change of opin-
ion, she knows it will have a material impact on the stock price, even if she
is not totally aware of Clement’s underlying reasoning. She is not a client
of Clement but obtains early access to the material nonpublic information
prior to publication. Her trades are thus based on material nonpublic
information and violate Standard II(A).

Zito further violates the Standard by relaying the information to her
father. It would not matter if he or any other family member traded; the
act of providing the information violates Standard II(A). The fact that the
information is provided to a family member does not absolve someone of
the prohibition of using or communicating material nonpublic information.

Example 8 (Acting on Nonpublic Information):

Ashton Kellogg is a retired investment professional who manages his own portfolio.
He owns shares in National Savings, a large local bank. A close friend and golfing
buddy, John Mayfield, is a senior executive at National. National has seen its stock
price drop considerably, and the news and outlook are not good. In a conversation
about the economy and the banking industry on the golf course, Mayfield relays the
information that National will surprise the investment community in a few days when
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it announces excellent earnings for the quarter. Kellogg is pleasantly surprised by this
information, and thinking that Mayfield, as a senior executive, knows the law and would
not disclose inside information, he doubles his position in the bank. Subsequently,
National announces that it had good operating earnings but had to set aside reserves
for anticipated significant losses on its loan portfolio. The combined news causes the
stock to go down 60%.

Comment: Even though Kellogg believes that Mayfield would not break the
law by disclosing inside information and money was lost on the purchase,
Kellogg should not have purchased additional shares of National. It is the
member’s or candidate’s responsibility to make sure, before executing
investment actions, that comments about earnings are not material non-
public information. Kellogg has violated Standard II(A).

Example 9 (Mosaic Theory):

John Doll is a research analyst for a hedge fund that also sells its research to a select
group of paying client investment firms. Doll’s focus is medical technology companies
and products, and he has been in the business long enough and has been successful
enough to build up a very credible network of friends and experts in the business. Doll
has been working on a major research report recommending Boyce Health, a medical
device manufacturer. He recently ran into an old acquaintance at a wedding who is
a senior executive at Boyce, and Doll asked about the business. Doll was drawn to a
statement that the executive, who has responsibilities in the new products area, made
about a product: “I would not get too excited about the medium-term prospects; we
have a lot of work to do first” Doll incorporated this and other information about the
new Boyce product in his long-term recommendation of Boyce.

Comment: Doll's conversation with the senior executive is part of the mosaic
of information used in recommending Boyce. When holding discussions
with a firm executive, Doll would need to guard against soliciting or obtain-
ing material nonpublic information. Before issuing the report, the executive’s
statement about the continuing development of the product would need
to be weighed against the other known public facts to determine whether
it would be considered material.

Example 10 (Materiality Determination):

Larry Nadler, a trader for a mutual fund, gets a text message from another firm’s trader,
whom he has known for years. The message indicates a software company is going
to report strong earnings when the firm publicly announces in two days. Nadler has
a buy order from a portfolio manager within his firm to purchase several hundred
thousand shares of the stock. Nadler is aggressive in placing the portfolio manager’s
order and completes the purchases by the following morning, a day ahead of the firm’s
planned earnings announcement.

Comment: There are often rumors and whisper numbers before a release
of any kind. The text message from the other trader would most likely be
considered market noise. Unless Nadler knew that the trader had an ongoing
business relationship with the public firm, he had no reason to suspect he
was receiving material nonpublic information that would prevent him from
completing the trading request of the portfolio manager.
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Standard II(B): Integrity of Capital Markets - Market Manipulation

Example 11 (Using an Expert Network):

Mary McCoy is the senior drug analyst at a mutual fund. Her firm hires a service
that connects her to experts in the treatment of cancer. Through various phone con-
versations, McCoy enhances her understanding of the latest therapies for successful
treatment. This information is critical to Mary making informed recommendations
of the companies producing these drugs.

Comment: McCoy is appropriately using the expert networks to enhance
her evaluation process. She has neither asked for nor received information
that may be considered material and nonpublic, such as preliminary trial
results. McCoy is allowed to seek advice from professionals within the
industry that she follows.

Example 12 (Using an Expert Network):

Tom Watson is a research analyst working for a hedge fund. To stay informed,
Watson relies on outside experts for information on such industries as technology
and pharmaceuticals, where new advancements occur frequently. The meetings with
the industry experts often are arranged through networks or placement agents that
have specific policies and procedures in place to deter the exchange of material non-
public information.

Watson arranges a call to discuss future prospects for one of the fund’s existing
technology company holdings, a company that was testing a new semiconductor
product. The scientist leading the tests indicates his disappointment with the per-
formance of the new semiconductor. Following the call, Watson relays the insights
he received to others at the fund. The fund sells its current position in the company
and buys many put options because the market is anticipating the success of the new
semiconductor and the share price reflects the market’s optimism.

Comment: Watson has violated Standard II(A) by passing along material
nonpublic information concerning the ongoing product tests, which the fund
used to trade in the securities and options of the related company. Watson
cannot simply rely on the agreements signed by individuals who participate
in expert networks that state that he has not received information that
would prohibit his trading activity. He must make his own determination
whether information he received through these arrangements reaches a
materiality threshold that would affect his trading abilities.

STANDARD II(B): INTEGRITY OF CAPITAL MARKETS -
MARKET MANIPULATION

] demonstrate a thorough knowledge of the CFA Institute Code of
Ethics and Standards of Professional Conduct by applying the Code
and Standards to specific situations

Members and Candidates must not engage in practices that distort prices or artificially
inflate trading volume with the intent to mislead market participants.
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Guidance

Highlights:

= [nformation-Based Manipulation

»  Transaction-Based Manipulation

Standard II(B) requires that members and candidates uphold market integrity by
prohibiting market manipulation. Market manipulation includes practices that distort
security prices or trading volume with the intent to deceive people or entities that
rely on information in the market. Market manipulation damages the interests of all
investors by disrupting the smooth functioning of financial markets and lowering
investor confidence.

Market manipulation may lead to a lack of trust in the fairness of the capital
markets, resulting in higher risk premiums and reduced investor participation. A
reduction in the efficiency of a local capital market may negatively affect the growth
and economic health of the country and may also influence the operations of the
globally interconnected capital markets. Although market manipulation may be less
likely to occur in mature financial markets than in emerging markets, cross-border
investing increasingly exposes all global investors to the potential for such practices.

Market manipulation includes (1) the dissemination of false or misleading informa-
tion and (2) transactions that deceive or would be likely to mislead market participants
by distorting the price-setting mechanism of financial instruments. The development
of new products and technologies increases the incentives, means, and opportunities
for market manipulation. Additionally, the increasing complexity and sophistication
of the technologies used for communicating with market participants have created
new avenues for manipulation.

Information-Based Manipulation

Information-based manipulation includes, but is not limited to, spreading false rumors
to induce trading by others. For example, members and candidates must refrain from
“pumping up” the price of an investment by issuing misleading positive information
or overly optimistic projections of a security’s worth only to later “dump” the invest-
ment (i.e., sell it) once the price, fueled by the misleading information’s effect on other
market participants, reaches an artificially high level.

Transaction-Based Manipulation

Transaction-based manipulation involves instances where a member or candidate knew
or should have known that his or her actions could affect the pricing of a security.
This type of manipulation includes, but is not limited to, the following:

= transactions that artificially affect prices or volume to give the impression
of activity or price movement in a financial instrument, which represent a
diversion from the expectations of a fair and efficient market, and

= securing a controlling, dominant position in a financial instrument to
exploit and manipulate the price of a related derivative and/or the underly-
ing asset.

Standard II(B) is not intended to preclude transactions undertaken on legitimate
trading strategies based on perceived market inefficiencies. The intent of the action
is critical to determining whether it is a violation of this standard.
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STANDARD II(B): APPLICATION OF THE STANDARD

] demonstrate a thorough knowledge of the CFA Institute Code of
Ethics and Standards of Professional Conduct by applying the Code
and Standards to specific situations

] recommend practices and procedures designed to prevent violations
of the Code of Ethics and Standards of Professional Conduct

Example 1 (Independent Analysis and Company Promotion):

The principal owner of Financial Information Services (FIS) entered into an agreement
with two microcap companies to promote the companies’ stock in exchange for stock
and cash compensation. The principal owner caused FIS to disseminate e-mails, design
and maintain several websites, and distribute an online investment newsletter—all of
which recommended investment in the two companies. The systematic publication of
purportedly independent analyses and recommendations containing inaccurate and
highly promotional and speculative statements increased public investment in the
companies and led to dramatically higher stock prices.

Comment: The principal owner of FIS violated Standard II(B) by using
inaccurate reporting and misleading information under the guise of inde-
pendent analysis to artificially increase the stock price of the companies.
Furthermore, the principal owner violated Standard V(A)-Diligence and
Reasonable Basis by not having a reasonable and adequate basis for rec-
ommending the two companies and violated Standard VI(A)-Disclosure
of Conlflicts by not disclosing to investors the compensation agreements
(which constituted a conflict of interest).

Example 2 (Personal Trading Practices and Price):

John Gray is a private investor in Belgium who bought a large position several years ago
in Fame Pharmaceuticals, a German small-cap security with limited average trading
volume. He has now decided to significantly reduce his holdings owing to the poor
price performance. Gray is worried that the low trading volume for the stock may
cause the price to decline further as he attempts to sell his large position.

Gray devises a plan to divide his holdings into multiple accounts in different bro-
kerage firms and private banks in the names of family members, friends, and even a
private religious institution. He then creates a rumor campaign on various blogs and
social media outlets promoting the company.

Gray begins to buy and sell the stock using the accounts in hopes of raising the
trading volume and the price. He conducts the trades through multiple brokers,
selling slightly larger positions than he bought on a tactical schedule, and over time,
he is able to reduce his holding as desired without negatively affecting the sale price.

Comment: John violated Standard II(B) by fraudulently creating the appear-
ance that there was a greater investor interest in the stock through the
online rumors. Additionally, through his trading strategy, he created the
appearance that there was greater liquidity in the stock than actually
existed. He was able to manipulate the price through both misinformation
and trading practices.
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Example 3 (Creating Artificial Price Volatility):

Matthew Murphy is an analyst at Divisadero Securities & Co., which has a significant
number of hedge funds among its most important brokerage clients. Some of the hedge
funds hold short positions on Wirewolf Semiconductor. Two trading days before the
publication of a quarter-end report, Murphy alerts his sales force that he is about to
issue a research report on Wirewolf that will include the following opinions:

= quarterly revenues are likely to fall short of management’s guidance,

= earnings will be as much as 5 cents per share (or more than 10%) below
consensus, and

= Wirewolf’s highly respected chief financial officer may be about to join
another company.

Knowing that Wirewolf has already entered its declared quarter-end “quiet period”
before reporting earnings (and thus would be reluctant to respond to rumors),
Murphy times the release of his research report specifically to sensationalize the
negative aspects of the message in order to create significant downward pressure on
Wirewolf’s stock—to the distinct advantage of Divisadero’s hedge fund clients. The
report’s conclusions are based on speculation, not on fact. The next day, the research
report is broadcast to all of Divisadero’s clients and to the usual newswire services.

Before Wirewolf’s investor-relations department can assess the damage on the final
trading day of the quarter and refute Murphy’s report, its stock opens trading sharply
lower, allowing Divisadero’s clients to cover their short positions at substantial gains.

Comment: Murphy violated Standard II(B) by aiming to create artificial price
volatility designed to have a material impact on the price of an issuer’s stock.
Moreover, by lacking an adequate basis for the recommendation, Murphy
also violated Standard V(A)-Diligence and Reasonable Basis.

Example 4 (Personal Trading and Volume):

Rajesh Sekar manages two funds—an equity fund and a balanced fund—whose
equity components are supposed to be managed in accordance with the same model.
According to that model, the funds’ holdings in stock of Digital Design Inc. (DD) are
excessive. Reduction of the DD holdings would not be easy, however, because the stock
has low liquidity in the stock market. Sekar decides to start trading larger portions of
DD stock back and forth between his two funds to slowly increase the price; he believes
market participants will see growing volume and increasing price and become inter-
ested in the stock. If other investors are willing to buy the DD stock because of such
interest, then Sekar will be able to get rid of at least some of his overweight position
without inducing price decreases. In this way, the whole transaction will be for the
benefit of fund participants, even if additional brokers’ commissions are incurred.

Comment: Sekar’s plan would be beneficial for his funds’ participants but
is based on artificial distortion of both trading volume and the price of the
DD stock and thus constitutes a violation of Standard II(B).

Example 5 (“Pump-Priming” Strategy):

ACME Futures Exchange is launching a new bond futures contract. To convince
investors, traders, arbitrageurs, hedgers, and so on, to use its contract, the exchange
attempts to demonstrate that it has the best liquidity. To do so, it enters into agreements
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with members in which they commit to a substantial minimum trading volume on
the new contract over a specific period in exchange for substantial reductions of their
regular commissions.

Comment: The formal liquidity of a market is determined by the obligations
set on market makers, but the actual liquidity of a market is better estimated
by the actual trading volume and bid—ask spreads. Attempts to mislead
participants about the actual liquidity of the market constitute a violation
of Standard II(B). In this example, investors have been intentionally misled
to believe they chose the most liquid instrument for some specific purpose,
but they could eventually see the actual liquidity of the contract significantly
reduced after the term of the agreement expires. If the ACME Futures
Exchange fully discloses its agreement with members to boost transactions
over some initial launch period, it will not violate Standard II(B). ACME’s
intent is not to harm investors but, on the contrary, to give them a better
service. For that purpose, it may engage in a liquidity-pumping strategy,
but the strategy must be disclosed.

Example 6 (Creating Artificial Price Volatility):

Emily Gordon, an analyst of household products companies, is employed by a research
boutique, Picador & Co. Based on information that she has gathered during a trip
through Latin America, she believes that Hygene, Inc., a major marketer of personal
care products, has generated better-than-expected sales from its new product initia-
tives in South America. After modestly boosting her projections for revenue and for
gross profit margin in her worksheet models for Hygene, Gordon estimates that her
earnings projection of US$2.00 per diluted share for the current year may be as much
as 5% too low. She contacts the chief financial officer (CFO) of Hygene to try to gain
confirmation of her findings from her trip and to get some feedback regarding her
revised models. The CFO declines to comment and reiterates management’s most
recent guidance of US$1.95-US$2.05 for the year.

Gordon decides to try to force a comment from the company by telling Picador
& Co. clients who follow a momentum investment style that consensus earnings
projections for Hygene are much too low; she explains that she is considering raising
her published estimate by an ambitious US$0.15 to US$2.15 per share. She believes
that when word of an unrealistically high earnings projection filters back to Hygene’s
investor-relations department, the company will feel compelled to update its earnings
guidance. Meanwhile, Gordon hopes that she is at least correct with respect to the
earnings direction and that she will help clients who act on her insights to profit from
a quick gain by trading on her advice.

Comment: By exaggerating her earnings projections in order to try to fuel a
quick gain in Hygene’s stock price, Gordon is in violation of Standard II(B).
Furthermore, by virtue of previewing her intentions of revising upward her
earnings projections to only a select group of clients, she is in violation of
Standard III(B)—Fair Dealing. However, it would have been acceptable for
Gordon to write a report that

» framed her earnings projection in a range of possible outcomes,

= outlined clearly the assumptions used in her Hygene models that took into
consideration the findings from her trip through Latin America, and

= was distributed to all Picador & Co. clients in an equitable manner.
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Example 7 (Pump and Dump Strategy):

In an effort to pump up the price of his holdings in Moosehead & Belfast Railroad
Company, Steve Weinberg logs on to several investor chat rooms on the internet to
start rumors that the company is about to expand its rail network in anticipation of
receiving a large contract for shipping lumber.

Comment: Weinberg has violated Standard II(B) by disseminating false
information about Moosehead & Belfast with the intent to mislead market
participants.

Example 8 (Manipulating Model Inputs):

Bill Mandeville supervises a structured financing team for Superior Investment Bank.
His responsibilities include packaging new structured investment products and man-
aging Superior’s relationship with relevant rating agencies. To achieve the best rating
possible, Mandeville uses mostly positive scenarios as model inputs—scenarios that
reflect minimal downside risk in the assets underlying the structured products. The
resulting output statistics in the rating request and underwriting prospectus support
the idea that the new structured products have minimal potential downside risk.
Additionally, Mandeville’s compensation from Superior is partially based on both
the level of the rating assigned and the successful sale of new structured investment
products but does not have a link to the long-term performance of the instruments.
Mandeville is extremely successful and leads Superior as the top originator of
structured investment products for the next two years. In the third year, the economy
experiences difficulties and the values of the assets underlying structured products sig-
nificantly decline. The subsequent defaults lead to major turmoil in the capital markets,
the demise of Superior Investment Bank, and the loss of Mandeville’s employment.

Comment: Mandeville manipulates the inputs of a model to minimize
associated risk to achieve higher ratings. His understanding of structured
products allows him to skillfully decide which inputs to include in support of
the desired rating and price. This information manipulation for short-term
gain, which is in violation of Standard II(B), ultimately causes significant
damage to many parties and the capital markets as a whole. Mandeville
should have realized that promoting a rating and price with inaccurate
information could cause not only a loss of price confidence in the particular
structured product but also a loss of investor trust in the system. Such loss
of confidence affects the ability of the capital markets to operate efficiently.

Example 9 (Information Manipulation):

Allen King is a performance analyst for Torrey Investment Funds. King believes that
the portfolio manager for the firm’s small- and microcap equity fund dislikes him
because the manager never offers him tickets to the local baseball team’s games but
does offer tickets to other employees. To incite a potential regulatory review of the
manager, King creates user profiles on several online forums under the portfolio
manager’s name and starts rumors about potential mergers for several of the smaller
companies in the portfolio. As the prices of these companies’ stocks increase, the
portfolio manager sells the position, which leads to an investigation by the regulator
as King desired.
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Comment: King has violated Standard II(B) even though he did not per-
sonally profit from the market’s reaction to the rumor. In posting the false
information, King misleads others into believing the companies were likely
to be acquired. Although his intent was to create trouble for the portfolio
manager, his actions clearly manipulated the factual information that was
available to the market.

STANDARD IlI(A): DUTIES TO CLIENTS - LOYALTY,
PRUDENCE, AND CARE

] demonstrate a thorough knowledge of the CFA Institute Code of
Ethics and Standards of Professional Conduct by applying the Code
and Standards to specific situations

Standard lli(A) Loyalty, Prudence, and Care

Members and Candidates have a duty of loyalty to their clients and must act with rea-
sonable care and exercise prudent judgment. Members and Candidates must act for
the benefit of their clients and place their clients’ interests before their employer’s or
their own interests.

Guidance

Highlights:

»  Understanding the Application of Loyalty, Prudence, and Care
= [dentifying the Actual Investment Client

= Developing the Client’s Portfolio

= Soft Commission Policies

= Proxy Voting Policies

Standard III(A) clarifies that client interests are paramount. A member’s or candidate’s
responsibility to a client includes a duty of loyalty and a duty to exercise reasonable
care. Investment actions must be carried out for the sole benefit of the client and in a
manner the member or candidate believes, given the known facts and circumstances,
to be in the best interest of the client. Members and candidates must exercise the same
level of prudence, judgment, and care that they would apply in the management and
disposition of their own interests in similar circumstances.

Prudence requires caution and discretion. The exercise of prudence by invest-
ment professionals requires that they act with the care, skill, and diligence that a
reasonable person acting in a like capacity and familiar with such matters would
use. In the context of managing a client’s portfolio, prudence requires following the
investment parameters set forth by the client and balancing risk and return. Acting
with care requires members and candidates to act in a prudent and judicious manner
in avoiding harm to clients.
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Standard III(A) sets minimum expectations for members and candidates when
fulfilling their responsibilities to their clients. Regulatory and legal requirements for
such duties can vary across the investment industry depending on a variety of factors,
including job function of the investment professional, the existence of an adviser/client
relationship, and the nature of the recommendations being offered. From the perspec-
tive of the end user of financial services, these different standards can be arcane and
confusing, leaving investors unsure of what level of service to expect from investment
professionals they employ. The single standard of conduct described in Standard III(A)
benefits investors by establishing a benchmark for the duties of loyalty, prudence, and
care and clarifies that all CFA Institute members and candidates, regardless of job
title, local laws, or cultural differences, are required to comply with these fundamental
responsibilities. Investors hiring members or candidates who must adhere to the duty
of loyalty, prudence, and care set forth in this standard can be confident that these
responsibilities are a requirement regardless of any legally imposed fiduciary duties.

Standard III(A), however, is not a substitute for a member’s or candidate’s legal
or regulatory obligations. As stated in Standard I(A), members and candidates must
abide by the most strict requirements imposed on them by regulators or the Code and
Standards, including any legally imposed fiduciary duty. Members and candidates must
also be aware of whether they have “custody” or effective control of client assets. If so,
a heightened level of responsibility arises. Members and candidates are considered to
have custody if they have any direct or indirect access to client funds. Members and
candidates must manage any pool of assets in their control in accordance with the
terms of the governing documents (such as trust documents and investment man-
agement agreements), which are the primary determinant of the manager’s powers
and duties. Whenever their actions are contrary to provisions of those instruments
or applicable law, members and candidates are at risk of violating Standard III(A).

Understanding the Application of Loyalty, Prudence, and Care

Standard III(A) establishes a minimum benchmark for the duties of loyalty, prudence,
and care that are required of all members and candidates regardless of whether a legal
fiduciary duty applies. Although fiduciary duty often encompasses the principles of
loyalty, prudence, and care, Standard III(A) does not render all members and candidates
fiduciaries. The responsibilities of members and candidates for fulfilling their obligations
under this standard depend greatly on the nature of their professional responsibilities
and the relationships they have with clients. The conduct of members and candidates
may or may not rise to the level of being a fiduciary, depending on the type of client,
whether the member or candidate is giving investment advice, and the many facts and
circumstances surrounding a particular transaction or client relationship.

Fiduciary duties are often imposed by law or regulation when an individual or
institution is charged with the duty of acting for the benefit of another party, such
as managing investment assets. The duty required in fiduciary relationships exceeds
what is acceptable in many other business relationships because a fiduciary is in an
enhanced position of trust. Although members and candidates must comply with any
legally imposed fiduciary duty, the Code and Standards neither impose such a legal
responsibility nor require all members or candidates to act as fiduciaries. However,
Standard III(A) requires members and candidates to work in the client’s best interest
no matter what the job function.

A member or candidate who does not provide advisory services to a client but who
acts only as a trade execution professional must prudently work in the client’s interest
when completing requested trades. Acting in the client’s best interest requires these
professionals to use their skills and diligence to execute trades in the most favorable
terms that can be achieved. Members and candidates operating in such positions
must use care to operate within the parameters set by the client’s trading instructions.
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Members and candidates may also operate in a blended environment where they
execute client trades and offer advice on a limited set of investment options. The extent
of the advisory arrangement and limitations should be outlined in the agreement with
the client at the outset of the relationship. For instance, members and candidates should
inform clients that the advice provided will be limited to the propriety products of
the firm and not include other products available on the market. Clients who want
access to a wider range of investment products would have the information necessary
to decide not to engage with members or candidates working under these restrictions.

Members and candidates operating in this blended context would comply with
their obligations by recommending the allowable products that are consistent with
the client’s objectives and risk tolerance. They would exercise care through diligently
aligning the client’s needs with the attributes of the products being recommended.
Members and candidates should place the client’s interests first by disregarding any
firm or personal interest in motivating a recommended transaction.

There is a large variety of professional relationships that members and candidates
have with their clients. Standard III(A) requires them to fulfill the obligations outlined
explicitly or implicitly in the client agreements to the best of their abilities and with
loyalty, prudence, and care. Whether a member or candidate is structuring a new secu-
ritization transaction, completing a credit rating analysis, or leading a public company,
he or she must work with prudence and care in delivering the agreed-on services.

Identifying the Actual Investment Client

The first step for members and candidates in fulfilling their duty of loyalty to clients
is to determine the identity of the “client” to whom the duty of loyalty is owed. In
the context of an investment manager managing the personal assets of an individual,
the client is easily identified. When the manager is responsible for the portfolios of
pension plans or trusts, however, the client is not the person or entity who hires the
manager but, rather, the beneficiaries of the plan or trust. The duty of loyalty is owed
to the ultimate beneficiaries.

In some situations, an actual client or group of beneficiaries may not exist. Members
and candidates managing a fund to an index or an expected mandate owe the duty of
loyalty, prudence, and care to invest in a manner consistent with the stated mandate.
The decisions of a fund’s manager, although benefiting all fund investors, do not have
to be based on an individual investor’s requirements and risk profile. Client loyalty and
care for those investing in the fund are the responsibility of members and candidates
who have an advisory relationship with those individuals.

Situations involving potential conflicts of interest with respect to responsibilities
to clients may be extremely complex because they may involve a number of competing
interests. The duty of loyalty, prudence, and care applies to a large number of per-
sons in varying capacities, but the exact duties may differ in many respects in accord
with the relationship with each client or each type of account in which the assets are
managed. Members and candidates must not only put their obligations to clients first
in all dealings but also endeavor to avoid all real or potential conflicts of interest.

Members and candidates with positions whose responsibilities do not include
direct investment management also have “clients” that must be considered. Just as
there are various types of advisory relationships, members and candidates must look
at their roles and responsibilities when making a determination of who their clients
are. Sometimes the client is easily identifiable; such is the case in the relationship
between a company executive and the firm’s public shareholders. At other times, the
client may be the investing public as a whole, in which case the goals of independence
and objectivity of research surpass the goal of loyalty to a single organization.
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Developing the Client’s Portfolio

The duty of loyalty, prudence, and care owed to the individual client is especially
important because the professional investment manager typically possesses greater
knowledge in the investment arena than the client does. This disparity places the indi-
vidual client in a vulnerable position; the client must trust the manager. The manager
in these situations should ensure that the client’s objectives and expectations for the
performance of the account are realistic and suitable to the client’s circumstances
and that the risks involved are appropriate. In most circumstances, recommended
investment strategies should relate to the long-term objectives and circumstances
of the client.

Particular care must be taken to detect whether the goals of the investment
manager or the firm in conducting business, selling products, and executing security
transactions potentially conflict with the best interests and objectives of the client.
When members and candidates cannot avoid potential conflicts between their firm
and clients’ interests, they must provide clear and factual disclosures of the circum-
stances to the clients.

Members and candidates must follow any guidelines set by their clients for the
management of their assets. Some clients, such as charitable organizations and pension
plans, have strict investment policies that limit investment options to certain types
or classes of investment or prohibit investment in certain securities. Other organiza-
tions have aggressive policies that do not prohibit investments by type but, instead,
set criteria on the basis of the portfolio’s total risk and return.

Investment decisions must be judged in the context of the total portfolio rather
than by individual investment within the portfolio. The member’s or candidate’s duty
is satisfied with respect to a particular investment if the individual has thoroughly
considered the investment’s place in the overall portfolio, the risk of loss and oppor-
tunity for gains, tax implications, and the diversification, liquidity, cash flow, and
overall return requirements of the assets or the portion of the assets for which the
manager is responsible.

Soft Commission Policies

An investment manager often has discretion over the selection of brokers executing
transactions. Conflicts may arise when an investment manager uses client brokerage
to purchase research services, a practice commonly called “soft dollars” or “soft com-
missions” A member or candidate who pays a higher brokerage commission than he
or she would normally pay to allow for the purchase of goods or services, without
corresponding benefit to the client, violates the duty of loyalty to the client.

From time to time, a client will direct a manager to use the client’s brokerage to
purchase goods or services for the client, a practice that is commonly called “directed
brokerage” Because brokerage commission is an asset of the client and is used to
benefit that client, not the manager, such a practice does not violate any duty of
loyalty. However, a member or candidate is obligated to seek “best price” and “best
execution” and be assured by the client that the goods or services purchased from the
brokerage will benefit the account beneficiaries. “Best execution” refers to a trading
process that seeks to maximize the value of the client’s portfolio within the client’s
stated investment objectives and constraints. In addition, the member or candidate
should disclose to the client that the client may not be getting best execution from
the directed brokerage.

Proxy Voting Policies

The duty of loyalty, prudence, and care may apply in a number of situations facing the
investment professional besides those related directly to investing assets.
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Part of a member’s or candidate’s duty of loyalty includes voting proxies in an
informed and responsible manner. Proxies have economic value to a client, and
members and candidates must ensure that they properly safeguard and maximize this
value. An investment manager who fails to vote, casts a vote without considering the
impact of the question, or votes blindly with management on nonroutine governance
issues (e.g., a change in company capitalization) may violate this standard. Voting of
proxies is an integral part of the management of investments.

A cost—benefit analysis may show that voting all proxies may not benefit the cli-
ent, so voting proxies may not be necessary in all instances. Members and candidates
should disclose to clients their proxy voting policies.

STANDARD IlI(A): RECOMMENDED PROCEDURES

] demonstrate a thorough knowledge of the CFA Institute Code of
Ethics and Standards of Professional Conduct by applying the Code
and Standards to specific situations

Regular Account Information

Members and candidates with control of client assets (1) should submit to each cli-
ent, at least quarterly, an itemized statement showing the funds and securities in the
custody or possession of the member or candidate plus all debits, credits, and trans-
actions that occurred during the period, (2) should disclose to the client where the
assets are to be maintained, as well as where or when they are moved, and (3) should
separate the client’s assets from any other party’s assets, including the member’s or
candidate’s own assets.

Client Approval

If a member or candidate is uncertain about the appropriate course of action with
respect to a client, the member or candidate should consider what he or she would
expect or demand if the member or candidate were the client. If in doubt, a member
or candidate should disclose the questionable matter in writing to the client and
obtain client approval.

Firm Policies

Members and candidates should address and encourage their firms to address the
following topics when drafting the statements or manuals containing their policies
and procedures regarding responsibilities to clients:

= Follow all applicable rules and laws: Members and candidates must follow
all legal requirements and applicable provisions of the Code and Standards.

» Establish the investment objectives of the client: Make a reasonable inquiry
into a client’s investment experience, risk and return objectives, and finan-
cial constraints prior to making investment recommendations or taking
investment actions.
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»  Counsider all the information when taking actions: When taking investment
actions, members and candidates must consider the appropriateness and
suitability of the investment relative to (1) the client’s needs and circum-
stances, (2) the investment’s basic characteristics, and (3) the basic charac-
teristics of the total portfolio.

= Diversify: Members and candidates should diversify investments to reduce
the risk of loss, unless diversification is not consistent with plan guidelines
or is contrary to the account objectives.

= Carry out regular reviews: Members and candidates should establish regular
review schedules to ensure that the investments held in the account adhere
to the terms of the governing documents.

»  Deal fairly with all clients with respect to investment actions: Members and
candidates must not favor some clients over others and should establish pol-
icies for allocating trades and disseminating investment recommendations.

= Disclose conflicts of interest: Members and candidates must disclose all
actual and potential conflicts of interest so that clients can evaluate those
conflicts.

»  Disclose compensation arrangements: Members and candidates should make
their clients aware of all forms of manager compensation.

= Vote proxies: In most cases, members and candidates should determine
who is authorized to vote shares and vote proxies in the best interests of the
clients and ultimate beneficiaries.

»  Maintain confidentiality: Members and candidates must preserve the confi-
dentiality of client information.

m  Seek best execution: Unless directed by the client as ultimate beneficiary,
members and candidates must seek best execution for their clients. (Best
execution is defined in the preceding text.)

= Place client interests first: Members and candidates must serve the best
interests of clients.

20 STANDARD IlI(A): APPLICATION OF THE STANDARD

] demonstrate a thorough knowledge of the CFA Institute Code of
Ethics and Standards of Professional Conduct by applying the Code
and Standards to specific situations

] recommend practices and procedures designed to prevent violations
of the Code of Ethics and Standards of Professional Conduct

Example 1 (Identifying the Client—Plan Participants):

First Country Bank serves as trustee for the Miller Company’s pension plan. Miller
is the target of a hostile takeover attempt by Newton, Inc. In attempting to ward off
Newton, Miller’s managers persuade Julian Wiley, an investment manager at First
Country Bank, to purchase Miller common stock in the open market for the employee
pension plan. Miller’s officials indicate that such action would be favorably received
and would probably result in other accounts being placed with the bank. Although
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Wiley believes the stock is overvalued and would not ordinarily buy it, he purchases
the stock to support Miller’s managers, to maintain Miller’s good favor toward the
bank, and to realize additional new business. The heavy stock purchases cause Miller’s
market price to rise to such a level that Newton retracts its takeover bid.

Comment: Standard III(A) requires that a member or candidate, in evaluating
a takeover bid, act prudently and solely in the interests of plan participants
and beneficiaries. To meet this requirement, a member or candidate must
carefully evaluate the long-term prospects of the company against the
short-term prospects presented by the takeover offer and by the ability to
invest elsewhere. In this instance, Wiley, acting on behalf of his employer,
which was the trustee for a pension plan, clearly violated Standard III(A).
He used the pension plan to perpetuate existing management, perhaps to
the detriment of plan participants and the company’s shareholders, and
to benefit himself. Wiley’s responsibilities to the plan participants and
beneficiaries should have taken precedence over any ties of his bank to
corporate managers and over his self-interest. Wiley had a duty to examine
the takeover offer on its own merits and to make an independent decision.
The guiding principle is the appropriateness of the investment decision to
the pension plan, not whether the decision benefited Wiley or the company
that hired him.

Example 2 (Client Commission Practices):

JNI, a successful investment counseling firm, serves as investment manager for the
pension plans of several large regionally based companies. Its trading activities gener-
ate a significant amount of commission-related business. JNI uses the brokerage and
research services of many firms, but most of its trading activity is handled through
a large brokerage company, Thompson, Inc., because the executives of the two firms
have a close friendship. Thompson’s commission structure is high in comparison with
charges for similar brokerage services from other firms. JNI considers Thompson’s
research services and execution capabilities average. In exchange for JNI directing
its brokerage to Thompson, Thompson absorbs a number of JNI overhead expenses,
including those for rent.

Comment: ]NI executives are breaching their responsibilities by using client
brokerage for services that do not benefit NI clients and by not obtaining
best price and best execution for their clients. Because JNI executives are
not upholding their duty of loyalty, they are violating Standard III(A).

Example 3 (Brokerage Arrangements):

Charlotte Everett, a struggling independent investment adviser, serves as investment
manager for the pension plans of several companies. One of her brokers, Scott
Company, is close to consummating management agreements with prospective new
clients whereby Everett would manage the new client accounts and trade the accounts
exclusively through Scott. One of Everett’s existing clients, Crayton Corporation, has
directed Everett to place securities transactions for Crayton’s account exclusively
through Scott. But to induce Scott to exert efforts to send more new accounts to her,
Everett also directs transactions to Scott from other clients without their knowledge.

Comment: Everett has an obligation at all times to seek best price and best
execution on all trades. Everett may direct new client trades exclusively
through Scott Company as long as Everett receives best price and execution
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on the trades or receives a written statement from new clients that she is not
to seek best price and execution and that they are aware of the consequence
for their accounts. Everett may trade other accounts through Scott as a
reward for directing clients to Everett only if the accounts receive best price
and execution and the practice is disclosed to the accounts. Because Everett
does not disclose the directed trading, Everett has violated Standard III(A).

Example 4 (Brokerage Arrangements):

Emilie Rome is a trust officer for Paget Trust Company. Rome’s supervisor is responsible
for reviewing Rome’s trust account transactions and her monthly reports of personal
stock transactions. Rome has been using Nathan Gray, a broker, almost exclusively for
trust account brokerage transactions. When Gray makes a market in stocks, he has
been giving Rome a lower price for personal purchases and a higher price for sales
than he gives to Rome’s trust accounts and other investors.

Comment: Rome is violating her duty of loyalty to the bank’s trust accounts
by using Gray for brokerage transactions simply because Gray trades Rome’s
personal account on favorable terms. Rome is placing her own interests
before those of her clients.

Example 5 (Client Commission Practices):

Lauren Parker, an analyst with Provo Advisors, covers South American equities for
her firm. She likes to travel to the markets for which she is responsible and decides to
go on a trip to Chile, Argentina, and Brazil. The trip is sponsored by SouthAM, Inc.,
a research firm with a small broker/dealer affiliate that uses the clearing facilities of a
larger New York brokerage house. SouthAM specializes in arranging South American
trips for analysts during which they can meet with central bank officials, government
ministers, local economists, and senior executives of corporations. SouthAM accepts
commission dollars at a ratio of 2 to 1 against the hard-dollar costs of the research fee
for the trip. Parker is not sure that SouthAM’s execution is competitive, but without
informing her supervisor, she directs the trading desk at Provo to start giving com-
mission business to SouthAM so she can take the trip. SouthAM has conveniently
timed the briefing trip to coincide with the beginning of Carnival season, so Parker
also decides to spend five days of vacation in Rio de Janeiro at the end of the trip.
Parker uses commission dollars to pay for the five days of hotel expenses.

Comment: Parker is violating Standard III(A) by not exercising her duty of
loyalty to her clients. She should have determined whether the commis-
sions charged by SouthAM are reasonable in relation to the benefit of the
research provided by the trip. She also should have determined whether
best execution and prices could be received from SouthAM. In addition,
the five extra days are not part of the research effort because they do not
assist in the investment decision making. Thus, the hotel expenses for the
five days should not be paid for with client assets.

Example 6 (Excessive Trading):

Vida Knauss manages the portfolios of a number of high-net-worth individuals. A
major part of her investment management fee is based on trading commissions.
Knauss engages in extensive trading for each of her clients to ensure that she attains
the minimum commission level set by her firm. Although the securities purchased
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and sold for the clients are appropriate and fall within the acceptable asset classes
for the clients, the amount of trading for each account exceeds what is necessary to
accomplish the client’s investment objectives.

Comment: Knauss has violated Standard III(A) because she is using the
assets of her clients to benefit her firm and herself.

Example 7 (Managing Family Accounts):

Adam Dill recently joined New Investments Asset Managers. To assist Dill in building
a book of clients, both his father and brother opened new fee-paying accounts. Dill
followed all the firm’s procedures in noting his relationships with these clients and in
developing their investment policy statements.

After several years, the number of Dill’s clients has grown, but he still manages
the original accounts of his family members. An IPO is coming to market that is a
suitable investment for many of his clients, including his brother. Dill does not receive
the amount of stock he requested, so to avoid any appearance of a conflict of interest,
he does not allocate any shares to his brother’s account.

Comment: Dill has violated Standard III(A) because he is not acting for the
benefit of his brother’s account as well as his other accounts. The brother’s
account is a regular fee-paying account comparable to the accounts of
his other clients. By not allocating the shares proportionately across all
accounts for which he thought the IPO was suitable, Dill is disadvantaging
specific clients.

Dill would have been correct in not allocating shares to his brother’s
account if that account was being managed outside the normal fee struc-
ture of the firm.

Example 8 (Identifying the Client):

Donna Hensley has been hired by a law firm to testify as an expert witness. Although
the testimony is intended to represent impartial advice, she is concerned that her work
may have negative consequences for the law firm. If the law firm is Hensley’s client,
how does she ensure that her testimony will not violate the required duty of loyalty,
prudence, and care to one’s client?

Comment: In this situation, the law firm represents Hensley’s employer
and the aspect of “who is the client” is not well defined. When acting as
an expert witness, Hensley is bound by the standard of independence and
objectivity in the same manner as an independent research analyst would
be bound. Hensley must not let the law firm influence the testimony she
provides in the legal proceedings.

Example 9 (Identifying the Client):

Jon Miller is a mutual fund portfolio manager. The fund is focused on the global
financial services sector. Wanda Spears is a private wealth manager in the same city
as Miller and is a friend of Miller. At a local CFA Institute society meeting, Spears
mentions to Miller that her new client is an investor in Miller’s fund. She states that
the two of them now share a responsibility to this client.
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Comment: Spears’ statement is not totally correct. Because she provides
the advisory services to her new client, she alone is bound by the duty of
loyalty to this client. Miller’s responsibility is to manage the fund according
to the investment policy statement of the fund. His actions should not be
influenced by the needs of any particular fund investor.

Example 10 (Client Loyalty):

After providing client account investment performance to the external-facing depart-
ments but prior to it being finalized for release to clients, Teresa Nguyen, an invest-
ment performance analyst, notices the reporting system missed a trade. Correcting
the omission resulted in a large loss for a client that had previously placed the firm
on “watch” for potential termination owing to underperformance in prior periods.
Nguyen knows this news is unpleasant but informs the appropriate individuals that
the report needs to be updated before releasing it to the client.

Comment: Nguyen’s actions align with the requirements of Standard III(A).
Even though the correction may lead to the firm’s termination by the cli-
ent, withholding information on errors would not be in the best interest
of the client.

Example 11 (Execution-Only Responsibilities):

Baftija Sulejman recently became a candidate in the CFA Program. He is a broker who
executes client-directed trades for several high-net-worth individuals. Sulejman does
not provide any investment advice and only executes the trading decisions made by
clients. He is concerned that the Code and Standards impose a fiduciary duty on him
in his dealing with clients and sends an e-mail to the CFA Ethics Helpdesk (ethics@
cfainstitute.org) to seek guidance on this issue.

Comment: In this instance, Sulejman serves in an execution-only capacity
and his duty of loyalty, prudence, and care is centered on the skill and
diligence used when executing trades—namely, by seeking best execution
and making trades within the parameters set by the clients (instructions
on quantity, price, timing, etc.). Acting in the best interests of the client
dictates that trades are executed on the most favorable terms that can be
achieved for the client. Given this job function, the requirements of the
Code and Standards for loyalty, prudence, and care clearly do not impose
a fiduciary duty.

STANDARD I1I(B): DUTIES TO CLIENTS - FAIR DEALING

] demonstrate a thorough knowledge of the CFA Institute Code of
Ethics and Standards of Professional Conduct by applying the Code
and Standards to specific situations

Members and Candidates must deal fairly and objectively with all clients when providing
investment analysis, making investment recommendations, taking investment action,
or engaging in other professional activities.




© CFA Institute. For candidate use only. Not for distribution.
Standard I11(B): Duties to Clients - Fair Dealing 287

Guidance

Highlights:

»  [nvestment Recommendations

n  [nvestment Action

Standard III(B) requires members and candidates to treat all clients fairly when
disseminating investment recommendations or making material changes to prior
investment recommendations or when taking investment action with regard to gen-
eral purchases, new issues, or secondary offerings. Only through the fair treatment
of all parties can the investment management profession maintain the confidence of
the investing public.

When an investment adviser has multiple clients, the potential exists for the adviser
to favor one client over another. This favoritism may take various forms—from the
quality and timing of services provided to the allocation of investment opportunities.

The term “fairly” implies that the member or candidate must take care not to
discriminate against any clients when disseminating investment recommendations or
taking investment action. Standard III(B) does not state “equally” because members
and candidates could not possibly reach all clients at exactly the same time—whether
by printed mail, telephone (including text messaging), computer (including internet
updates and e-mail distribution), facsimile (fax), or wire. Each client has unique needs,
investment criteria, and investment objectives, so not all investment opportunities
are suitable for all clients. In addition, members and candidates may provide more
personal, specialized, or in-depth service to clients who are willing to pay for premium
services through higher management fees or higher levels of brokerage. Members and
candidates may differentiate their services to clients, but different levels of service
must not disadvantage or negatively affect clients. In addition, the different service
levels should be disclosed to clients and prospective clients and should be available
to everyone (i.e., different service levels should not be offered selectively).

Standard III(B) covers conduct in two broadly defined categories—investment
recommendations and investment action.

Investment Recommendations

The first category of conduct involves members and candidates whose primary func-
tion is the preparation of investment recommendations to be disseminated either to
the public or within a firm for the use of others in making investment decisions. This
group includes members and candidates employed by investment counseling, advisory,
or consulting firms as well as banks, brokerage firms, and insurance companies. The
criterion is that the member’s or candidate’s primary responsibility is the preparation
of recommendations to be acted on by others, including those in the member’s or
candidate’s organization.

An investment recommendation is any opinion expressed by a member or candi-
date in regard to purchasing, selling, or holding a given security or other investment.
The opinion may be disseminated to customers or clients through an initial detailed
research report, through a brief update report, by addition to or deletion from a list
of recommended securities, or simply by oral communication. A recommendation
that is distributed to anyone outside the organization is considered a communication
for general distribution under Standard III(B).

Standard III(B) addresses the manner in which investment recommendations or
changes in prior recommendations are disseminated to clients. Each member or can-
didate is obligated to ensure that information is disseminated in such a manner that all
clients have a fair opportunity to act on every recommendation. Communicating with
all clients on a uniform basis presents practical problems for members and candidates
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because of differences in timing and methods of communication with various types
of customers and clients. Members and candidates should encourage their firms to
design an equitable system to prevent selective or discriminatory disclosure and should
inform clients about what kind of communications they will receive.

The duty to clients imposed by Standard III(B) may be more critical when mem-
bers or candidates change their recommendations than when they make initial
recommendations. Material changes in a member’s or candidate’s prior investment
recommendations because of subsequent research should be communicated to all
current clients; particular care should be taken that the information reaches those
clients who the member or candidate knows have acted on or been affected by the
earlier advice. Clients who do not know that the member or candidate has changed a
recommendation and who, therefore, place orders contrary to a current recommenda-
tion should be advised of the changed recommendation before the order is accepted.

Investment Action

The second category of conduct includes those members and candidates whose pri-
mary function is taking investment action (portfolio management) on the basis of
recommendations prepared internally or received from external sources. Investment
action, like investment recommendations, can affect market value. Consequently,
Standard III(B) requires that members or candidates treat all clients fairly in light of
their investment objectives and circumstances. For example, when making invest-
ments in new offerings or in secondary financings, members and candidates should
distribute the issues to all customers for whom the investments are appropriate in a
manner consistent with the policies of the firm for allocating blocks of stock. If the
issue is oversubscribed, then the issue should be prorated to all subscribers. This action
should be taken on a round-lot basis to avoid odd-lot distributions. In addition, if
the issue is oversubscribed, members and candidates should forgo any sales to them-
selves or their immediate families in order to free up additional shares for clients. If
the investment professional’s family-member accounts are managed similarly to the
accounts of other clients of the firm, however, the family-member accounts should
not be excluded from buying such shares.

Members and candidates must make every effort to treat all individual and insti-
tutional clients in a fair and impartial manner. A member or candidate may have
multiple relationships with an institution; for example, the member or candidate
may be a corporate trustee, pension fund manager, manager of funds for individuals
employed by the customer, loan originator, or creditor. A member or candidate must
exercise care to treat all clients fairly.

Members and candidates should disclose to clients and prospective clients the
documented allocation procedures they or their firms have in place and how the
procedures would affect the client or prospect. The disclosure should be clear and
complete so that the client can make an informed investment decision. Even when
complete disclosure is made, however, members and candidates must put client interests
ahead of their own. A member’s or candidate’s duty of fairness and loyalty to clients
can never be overridden by client consent to patently unfair allocation procedures.

Treating clients fairly also means that members and candidates should not take
advantage of their position in the industry to the detriment of clients. For instance, in
the context of IPOs, members and candidates must make bona fide public distributions
of “hot issue” securities (defined as securities of a public offering that are trading at
a premium in the secondary market whenever such trading commences because of
the great demand for the securities). Members and candidates are prohibited from
withholding such securities for their own benefit and must not use such securities as
a reward or incentive to gain benefit.
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STANDARD I1I(B): RECOMMENDED PROCEDURES

] demonstrate a thorough knowledge of the CFA Institute Code of
Ethics and Standards of Professional Conduct by applying the Code
and Standards to specific situations

Develop Firm Policies

Although Standard III(B) refers to a member’s or candidate’s responsibility to deal
fairly and objectively with clients, members and candidates should also encourage
their firms to establish compliance procedures requiring all employees who dissemi-
nate investment recommendations or take investment actions to treat customers and
clients fairly. At the very least, a member or candidate should recommend appropriate
procedures to management if none are in place. And the member or candidate should
make management aware of possible violations of fair-dealing practices within the
firm when they come to the attention of the member or candidate.

The extent of the formality and complexity of such compliance procedures depends
on the nature and size of the organization and the type of securities involved. An
investment adviser who is a sole proprietor and handles only discretionary accounts
might not disseminate recommendations to the public, but that adviser should have
formal written procedures to ensure that all clients receive fair investment action.

Good business practice dictates that initial recommendations be made available
to all customers who indicate an interest. Although a member or candidate need not
communicate a recommendation to all customers, the selection process by which
customers receive information should be based on suitability and known interest,
not on any preferred or favored status. A common practice to assure fair dealing is
to communicate recommendations simultaneously within the firm and to customers.

Members and candidates should consider the following points when establishing
fair-dealing compliance procedures:

= Limit the number of people involved: Members and candidates should make
reasonable efforts to limit the number of people who are privy to the fact
that a recommendation is going to be disseminated.

= Shorten the time frame between decision and dissemination: Members and
candidates should make reasonable efforts to limit the amount of time that
elapses between the decision to make an investment recommendation and
the time the actual recommendation is disseminated. If a detailed institu-
tional recommendation that might take two or three weeks to publish is
in preparation, a short summary report including the conclusion might be
published in advance. In an organization where both a research committee
and an investment policy committee must approve a recommendation, the
meetings should be held on the same day if possible. The process of review-
ing reports and printing and mailing them, faxing them, or distributing
them by e-mail necessarily involves the passage of time, sometimes long
periods of time. In large firms with extensive review processes, the time fac-
tor is usually not within the control of the analyst who prepares the report.
Thus, many firms and their analysts communicate to customers and firm
personnel the new or changed recommendations by an update or “flash”
report. The communication technique might be fax, e-mail, wire, or short
written report.
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Publish guidelines for pre-dissemination behavior: Members and candidates
should encourage firms to develop guidelines that prohibit personnel who
have prior knowledge of an investment recommendation from discussing or
taking any action on the pending recommendation.

Simultaneous dissemination: Members and candidates should establish
procedures for the timing of dissemination of investment recommendations
so that all clients are treated fairly—that is, are informed at approximately
the same time. For example, if a firm is going to announce a new recom-
mendation, supervisory personnel should time the announcement to avoid
placing any client or group of clients at an unfair advantage relative to other
clients. A communication to all branch offices should be sent at the time of
the general announcement. (When appropriate, the firm should accompany
the announcement of a new recommendation with a statement that trading
restrictions for the firm’s employees are now in effect. The trading restric-
tions should stay in effect until the recommendation is widely distributed

to all relevant clients.) Once this distribution has occurred, the member or
candidate may follow up separately with individual clients, but members and
candidates should not give favored clients advance information when such
advance notification may disadvantage other clients.

Maintain a list of clients and their holdings: Members and candidates should
maintain a list of all clients and the securities or other investments each
client holds in order to facilitate notification of customers or clients of a
change in an investment recommendation. If a particular security or other
investment is to be sold, such a list can be used to ensure that all holders are
treated fairly in the liquidation of that particular investment.

Develop and document trade allocation procedures: When formulating pro-
cedures for allocating trades, members and candidates should develop a set
of guiding principles that ensure

 fairness to advisory clients, both in priority of execution of orders and
in the allocation of the price obtained in execution of block orders or
trades,

« timeliness and efficiency in the execution of orders, and

¢ accuracy of the member’s or candidate’s records as to trade orders and
client account positions.

With these principles in mind, members and candidates should develop or encour-
age their firm to develop written allocation procedures, with particular attention to
procedures for block trades and new issues. Procedures to consider are as follows:

requiring orders and modifications or cancellations of orders to be docu-
mented and time stamped;

processing and executing orders on a first-in, first-out basis with consider-
ation of bundling orders for efficiency as appropriate for the asset class or
the security;

developing a policy to address such issues as calculating execution prices
and “partial fills” when trades are grouped, or in a block, for efficiency;

giving all client accounts participating in a block trade the same execution
price and charging the same commission;

when the full amount of the block order is not executed, allocating partially
executed orders among the participating client accounts pro rata on the
basis of order size while not going below an established minimum lot size
for some securities (e.g., bonds); and
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=  when allocating trades for new issues, obtaining advance indications of
interest, allocating securities by client (rather than portfolio manager), and
providing a method for calculating allocations.

Disclose Trade Allocation Procedures

Members and candidates should disclose to clients and prospective clients how they
select accounts to participate in an order and how they determine the amount of
securities each account will buy or sell. Trade allocation procedures must be fair
and equitable, and disclosure of inequitable allocation methods does not relieve the
member or candidate of this obligation.

Establish Systematic Account Review

Member and candidate supervisors should review each account on a regular basis to
ensure that no client or customer is being given preferential treatment and that the
investment actions taken for each account are suitable for each account’s objectives.
Because investments should be based on individual needs and circumstances, an
investment manager may have good reasons for placing a given security or other
investment in one account while selling it from another account and should fully
document the reasons behind both sides of the transaction. Members and candidates
should encourage firms to establish review procedures, however, to detect whether
trading in one account is being used to benefit a favored client.

Disclose Levels of Service

Members and candidates should disclose to all clients whether the organization offers
different levels of service to clients for the same fee or different fees. Different levels
of service should not be offered to clients selectively.

STANDARD IlI(B): APPLICATION OF THE STANDARD

] demonstrate a thorough knowledge of the CFA Institute Code of
Ethics and Standards of Professional Conduct by applying the Code
and Standards to specific situations

Example 1 (Selective Disclosure):

Bradley Ames, a well-known and respected analyst, follows the computer industry. In
the course of his research, he finds that a small, relatively unknown company whose
shares are traded over the counter has just signed significant contracts with some
of the companies he follows. After a considerable amount of investigation, Ames
decides to write a research report on the small company and recommend purchase
of its shares. While the report is being reviewed by the company for factual accuracy;,
Ames schedules a luncheon with several of his best clients to discuss the company. At
the luncheon, he mentions the purchase recommendation scheduled to be sent early
the following week to all the firm’s clients.
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Comment: Ames has violated Standard I1I(B) by disseminating the purchase
recommendation to the clients with whom he has lunch a week before the
recommendation is sent to all clients.

Example 2 (Fair Dealing between Funds):

Spencer Rivers, president of XYZ Corporation, moves his company’s growth-oriented
pension fund to a particular bank primarily because of the excellent investment
performance achieved by the bank’s commingled fund for the prior five-year period.
Later, Rivers compares the results of his pension fund with those of the bank’s com-
mingled fund. He is startled to learn that, even though the two accounts have the
same investment objectives and similar portfolios, his company’s pension fund has
significantly underperformed the bank’s commingled fund. Questioning this result at
his next meeting with the pension fund’s manager, Rivers is told that, as a matter of
policy, when a new security is placed on the recommended list, Morgan Jackson, the
pension fund manager, first purchases the security for the commingled account and
then purchases it on a pro rata basis for all other pension fund accounts. Similarly,
when a sale is recommended, the security is sold first from the commingled account
and then sold on a pro rata basis from all other accounts. Rivers also learns that if
the bank cannot get enough shares (especially of hot issues) to be meaningful to all
the accounts, its policy is to place the new issues only in the commingled account.

Seeing that Rivers is neither satisfied nor pleased by the explanation, Jackson
quickly adds that nondiscretionary pension accounts and personal trust accounts have
a lower priority on purchase and sale recommendations than discretionary pension
fund accounts. Furthermore, Jackson states, the company’s pension fund had the
opportunity to invest up to 5% in the commingled fund.

Comment: The bank’s policy does not treat all customers fairly, and Jackson
has violated her duty to her clients by giving priority to the growth-oriented
commingled fund over all other funds and to discretionary accounts over
nondiscretionary accounts. Jackson must execute orders on a systematic
basis that is fair to all clients. In addition, trade allocation procedures
should be disclosed to all clients when they become clients. Of course, in
this case, disclosure of the bank’s policy would not change the fact that
the policy is unfair.

Example 3 (Fair Dealing and IPO Distribution):

Dominic Morris works for a small regional securities firm. His work consists of corpo-
rate finance activities and investing for institutional clients. Arena, Ltd., is planning to
go public. The partners have secured rights to buy an arena football league franchise
and are planning to use the funds from the issue to complete the purchase. Because
arena football is the current rage, Morris believes he has a hot issue on his hands.
He has quietly negotiated some options for himself for helping convince Arena to do
the financing through his securities firm. When he seeks expressions of interest, the
institutional buyers oversubscribe the issue. Morris, assuming that the institutions
have the financial clout to drive the stock up, then fills all orders (including his own)
and decreases the institutional blocks.

Comment: Morris has violated Standard III(B) by not treating all custom-
ers fairly. He should not have taken any shares himself and should have
prorated the shares offered among all clients. In addition, he should have
disclosed to his firm and to his clients that he received options as part of
the deal [see Standard VI(A)-Disclosure of Conflicts].
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Example 4 (Fair Dealing and Transaction Allocation):

Eleanor Preston, the chief investment officer of Porter Williams Investments (PW1),
a medium-size money management firm, has been trying to retain a client, Colby
Company. Management at Colby, which accounts for almost half of PWT’s reve-
nues, recently told Preston that if the performance of its account did not improve,
it would find a new money manager. Shortly after this threat, Preston purchases
mortgage-backed securities (MBSs) for several accounts, including Colby’s. Preston
is busy with a number of transactions that day, so she fails to allocate the trades
immediately or write up the trade tickets. A few days later, when Preston is allocating
trades, she notes that some of the MBSs have significantly increased in price and some
have dropped. Preston decides to allocate the profitable trades to Colby and spread
the losing trades among several other PWTI accounts.

Comment: Preston has violated Standard III(B) by failing to deal fairly with
her clients in taking these investment actions. Preston should have allocated
the trades prior to executing the orders, or she should have had a systematic
approach to allocating the trades, such as pro rata, as soon as practical
after they were executed. Among other things, Preston must disclose to
the client that the adviser may act as broker for, receive commissions from,
and have a potential conflict of interest regarding both parties in agency
cross-transactions. After the disclosure, she should obtain from the client
consent authorizing such transactions in advance.

Example 5 (Selective Disclosure):

Saunders Industrial Waste Management (SIWM) publicly indicates to analysts that
it is comfortable with the somewhat disappointing earnings-per-share projection
of US$1.16 for the quarter. Bernard Roberts, an analyst at Coffey Investments, is
confident that SIWM management has understated the forecasted earnings so that
the real announcement will cause an “upside surprise” and boost the price of SIWM
stock. The “whisper number” (rumored) estimate based on extensive research and
discussed among knowledgeable analysts is higher than US$1.16. Roberts repeats the
US$1.16 figure in his research report to all Coffey clients but informally tells his large
clients that he expects the earnings per share to be higher, making SIWM a good buy.

Comment: By not sharing his opinion regarding the potential for a significant
upside earnings surprise with all clients, Roberts is not treating all clients
fairly and has violated Standard III(B).

Example 6 (Additional Services for Select Clients):

Jenpin Weng uses e-mail to issue a new recommendation to all his clients. He then
calls his three largest institutional clients to discuss the recommendation in detail.

Comment: Weng has not violated Standard III(B) because he widely dissem-
inated the recommendation and provided the information to all his clients
prior to discussing it with a select few. Weng’s largest clients received addi-
tional personal service because they presumably pay higher fees or because
they have a large amount of assets under Weng’s management. If Weng had
discussed the report with a select group of clients prior to distributing it
to all his clients, he would have violated Standard III(B).
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Example 7 (Minimum Lot Allocations):

Lynn Hampton is a well-respected private wealth manager in her community with
a diversified client base. She determines that a new 10-year bond being offered by
Healthy Pharmaceuticals is appropriate for five of her clients. Three clients request
to purchase US$10,000 each, and the other two request US$50,000 each. The mini-
mum lot size is established at US$5,000, and the issue is oversubscribed at the time
of placement. Her firm’s policy is that odd-lot allocations, especially those below the
minimum, should be avoided because they may affect the liquidity of the security at
the time of sale.

Hampton is informed she will receive only US$55,000 of the offering for all
accounts. Hampton distributes the bond investments as follows: The three accounts
that requested US$10,000 are allocated US$5,000 each, and the two accounts that
requested US$50,000 are allocated US$20,000 each.

Comment: Hampton has not violated Standard III(B), even though the
distribution is not on a completely pro rata basis because of the required
minimum lot size. With the total allocation being significantly below the
amount requested, Hampton ensured that each client received at least the
minimum lot size of the issue. This approach allowed the clients to efficiently
sell the bond later if necessary.

Example 8 (Excessive Trading):

Ling Chan manages the accounts for many pension plans, including the plan of his
father’s employer. Chan developed similar but not identical investment policies for
each client, so the investment portfolios are rarely the same. To minimize the cost to
his father’s pension plan, he intentionally trades more frequently in the accounts of
other clients to ensure the required brokerage is incurred to continue receiving free
research for use by all the pensions.

Comment: Chan is violating Standard III(B) because his trading actions are
disadvantaging his clients to enhance a relationship with a preferred client.
All clients are benefiting from the research being provided and should incur
their fair portion of the costs. This does not mean that additional trading
should occur if a client has not paid an equal portion of the commission;
trading should occur only as required by the strategy.

Example 9 (Limited Social Media Disclosures):

Mary Burdette was recently hired by Fundamental Investment Management (FIM) as a
junior auto industry analyst. Burdette is expected to expand the social media presence
of the firm because she is active with various networks, including Facebook, LinkedIn,
and Twitter. Although Burdette’s supervisor, Joe Graf, has never used social media, he
encourages Burdette to explore opportunities to increase FIM’s online presence and
ability to share content, communicate, and broadcast information to clients. In response
to Graf’s encouragement, Burdette is working on a proposal detailing the advantages
of getting FIM onto Twitter in addition to launching a company Facebook page.

As part of her auto industry research for FIM, Burdette is completing a report on
the financial impact of Sun Drive Auto Ltd’s new solar technology for compact auto-
mobiles. This research report will be her first for FIM, and she believes Sun Drive’s
technology could revolutionize the auto industry. In her excitement, Burdette sends
a quick tweet to FIM Twitter followers summarizing her “buy” recommendation for
Sun Drive Auto stock.
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Comment: Burdette has violated Standard III(B) by sending an investment
recommendation to a select group of contacts prior to distributing it to all
clients. Burdette must make sure she has received the appropriate training
about FIM’s policies and procedures, including the appropriate business
use of personal social media networks before engaging in such activities.

See Standard IV(C) for guidance related to the duties of the supervisor.

Example 10 (Fair Dealing between Clients):

Paul Rove, performance analyst for Alpha-Beta Investment Management, is describing
to the firm’s chief investment officer (CIO) two new reports he would like to develop
to assist the firm in meeting its obligations to treat clients fairly. Because many of the
firm’s clients have similar investment objectives and portfolios, Rove suggests a report
detailing securities owned across several clients and the percentage of the portfolio the
security represents. The second report would compare the monthly performance of
portfolios with similar strategies. The outliers within each report would be submitted
to the CIO for review.

Comment: As a performance analyst, Rove likely has little direct contact
with clients and thus has limited opportunity to treat clients differently.
The recommended reports comply with Standard III(B) while helping the
firm conduct after-the-fact reviews of how effectively the firm’s advisers
are dealing with their clients’ portfolios. Reports that monitor the fair
treatment of clients are an important oversight tool to ensure that clients
are treated fairly.

STANDARD III(C): DUTIES TO CLIENTS - SUITABILITY

] demonstrate a thorough knowledge of the CFA Institute Code of
Ethics and Standards of Professional Conduct by applying the Code
and Standards to specific situations

1. When Members and Candidates are in an advisory relationship with a
client, they must:

a. Make a reasonable inquiry into a client’s or prospective client’s invest-
ment experience, risk and return objectives, and financial constraints
prior to making any investment recommendation or taking invest-
ment action and must reassess and update this information regularly.

b. Determine that an investment is suitable to the client’s financial situa-
tion and consistent with the client’s written objectives, mandates, and
constraints before making an investment recommendation or taking
investment action.

¢. Judge the suitability of investments in the context of the client’s total
portfolio.
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2. When Members and Candidates are responsible for managing a
portfolio to a specific mandate, strategy, or style, they must make only
investment recommendations or take only investment actions that are
consistent with the stated objectives and constraints of the portfolio.

Guidance

Highlights:

»  Developing an Investment Policy

»  Understanding the Client’s Risk Profile

»  Updating an Investment Policy

= The Need for Diversification

= Addressing Unsolicited Trading Requests

»  Managing to an Index or Mandate

Standard III(C) requires that members and candidates who are in an investment
advisory relationship with clients consider carefully the needs, circumstances, and
objectives of the clients when determining the appropriateness and suitability of a given
investment or course of investment action. An appropriate suitability determination
will not, however, prevent some investments or investment actions from losing value.

In judging the suitability of a potential investment, the member or candidate
should review many aspects of the client’s knowledge, experience related to investing,
and financial situation. These aspects include, but are not limited to, the risk profile
of the investment as compared with the constraints of the client, the impact of the
investment on the diversity of the portfolio, and whether the client has the means or
net worth to assume the associated risk. The investment professional’s determination
of suitability should reflect only the investment recommendations or actions that a
prudent person would be willing to undertake. Not every investment opportunity
will be suitable for every portfolio, regardless of the potential return being offered.

The responsibilities of members and candidates to gather information and make
a suitability analysis prior to making a recommendation or taking investment action
fall on those members and candidates who provide investment advice in the course of
an advisory relationship with a client. Other members and candidates may be simply
executing specific instructions for retail clients when buying or selling securities, such
as shares in mutual funds. These members and candidates and some others, such as
sell-side analysts, may not have the opportunity to judge the suitability of a particular
investment for the ultimate client.

Developing an Investment Policy

When an advisory relationship exists, members and candidates must gather client
information at the inception of the relationship. Such information includes the cli-
ent’s financial circumstances, personal data (such as age and occupation) that are
relevant to investment decisions, attitudes toward risk, and objectives in investing.
This information should be incorporated into a written investment policy statement
(IPS) that addresses the client’s risk tolerance, return requirements, and all investment
constraints (including time horizon, liquidity needs, tax concerns, legal and regulatory
factors, and unique circumstances). Without identifying such client factors, members
and candidates cannot judge whether a particular investment or strategy is suitable
for a particular client. The IPS also should identify and describe the roles and respon-
sibilities of the parties to the advisory relationship and investment process, as well as
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schedules for review and evaluation of the IPS. After formulating long-term capital
market expectations, members and candidates can assist in developing an appropriate
strategic asset allocation and investment program for the client, whether these are
presented in separate documents or incorporated in the IPS or in appendices to the IPS.

Understanding the Client’s Risk Profile

One of the most important factors to be considered in matching appropriateness and
suitability of an investment with a client’s needs and circumstances is measuring that
client’s tolerance for risk. The investment professional must consider the possibilities
of rapidly changing investment environments and their likely impact on a client’s
holdings, both individual securities and the collective portfolio. The risk of many
investment strategies can and should be analyzed and quantified in advance.

The use of synthetic investment vehicles and derivative investment products has
introduced particular issues of risk. Members and candidates should pay careful
attention to the leverage inherent in many of these vehicles or products when con-
sidering them for use in a client’s investment program. Such leverage and limited
liquidity, depending on the degree to which they are hedged, bear directly on the
issue of suitability for the client.

Updating an Investment Policy

Updating the IPS should be repeated at least annually and also prior to material
changes to any specific investment recommendations or decisions on behalf of the
client. The effort to determine the needs and circumstances of each client is not a
one-time occurrence. Investment recommendations or decisions are usually part of an
ongoing process that takes into account the diversity and changing nature of portfolio
and client characteristics. The passage of time is bound to produce changes that are
important with respect to investment objectives.

For an individual client, important changes might include the number of depen-
dents, personal tax status, health, liquidity needs, risk tolerance, amount of wealth
beyond that represented in the portfolio, and extent to which compensation and other
income provide for current income needs. With respect to an institutional client, such
changes might relate to the magnitude of unfunded liabilities in a pension fund, the
withdrawal privileges in an employee savings plan, or the distribution requirements
of a charitable foundation. Without efforts to update information concerning client
factors, one or more factors could change without the investment manager’s knowledge.

Suitability review can be done most effectively when the client fully discloses his
or her complete financial portfolio, including those portions not managed by the
member or candidate. If clients withhold information about their financial portfolios,
the suitability analysis conducted by members and candidates cannot be expected to
be complete; it must be based on the information provided.

The Need for Diversification

The investment profession has long recognized that combining several different
investments is likely to provide a more acceptable level of risk exposure than having
all assets in a single investment. The unique characteristics (or risks) of an individual
investment may become partially or entirely neutralized when it is combined with
other individual investments within a portfolio. Some reasonable amount of diversifi-
cation is thus the norm for many portfolios, especially those managed by individuals
or institutions that have some degree of legal fiduciary responsibility.

An investment with high relative risk on its own may be a suitable investment in
the context of the entire portfolio or when the client’s stated objectives contemplate
speculative or risky investments. The manager may be responsible for only a portion of
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the client’s total portfolio, or the client may not have provided a full financial picture.
Members and candidates can be responsible for assessing the suitability of an invest-
ment only on the basis of the information and criteria actually provided by the client.

Addressing Unsolicited Trading Requests

Members and candidates may receive requests from a client for trades that do not
properly align with the risk and return objectives outlined in the client’s investment
policy statement. These transaction requests may be based on the client’s individual
biases or professional experience. Members and candidates will need to make rea-
sonable efforts to balance their clients’ trading requests with their responsibilities to
follow the agreed-on investment policy statement.

In cases of unsolicited trade requests that a member or candidate knows are unsuit-
able for a client, the member or candidate should refrain from making the trade until
he or she discusses the concerns with the client. The discussions and resulting actions
may encompass a variety of scenarios depending on how the requested unsuitable
investment relates to the client’s full portfolio.

Many times, an unsolicited request may be expected to have only a minimum impact
on the entire portfolio because the size of the requested trade is small or the trade
would result in a limited change to the portfolio’s risk profile. In discussing the trade,
the member or candidate should focus on educating the investor on how the request
deviates from the current policy statement. Following the discussion, the member or
candidate may follow his or her firm’s policies regarding the necessary client approval
for executing unsuitable trades. At a minimum, the client should acknowledge the
discussion and accept the conditions that make the recommendation unsuitable.

Should the unsolicited request be expected to have a material impact on the port-
folio, the member or candidate should use this opportunity to update the investment
policy statement. Doing so would allow the client to fully understand the potential
effect of the requested trade on his or her current goals or risk levels.

Members and candidates may have some clients who decline to modify their
policy statements while insisting an unsolicited trade be made. In such instances,
members or candidates will need to evaluate the effectiveness of their services to the
client. The options available to the members or candidates will depend on the services
provided by their employer. Some firms may allow for the trade to be executed in a
new unmanaged account. If alternative options are not available, members and can-
didates ultimately will need to determine whether they should continue the advisory
arrangement with the client.

Managing to an Index or Mandate

Some members and candidates do not manage money for individuals but are respon-
sible for managing a fund to an index or an expected mandate. The responsibility of
these members and candidates is to invest in a manner consistent with the stated
mandate. For example, a member or candidate who serves as the fund manager for a
large-cap income fund would not be following the fund mandate by investing heavily
in small-cap or start-up companies whose stock is speculative in nature. Members
and candidates who manage pooled assets to a specific mandate are not responsible
for determining the suitability of the fund as an investment for investors who may be
purchasing shares in the fund. The responsibility for determining the suitability of an
investment for clients can be conferred only on members and candidates who have
an advisory relationship with clients.
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STANDARD I1I(C): RECOMMENDED PROCEDURES

] demonstrate a thorough knowledge of the CFA Institute Code of
Ethics and Standards of Professional Conduct by applying the Code
and Standards to specific situations

Investment Policy Statement

To fulfill the basic provisions of Standard III(C), a member or candidate should put
the needs and circumstances of each client and the client’s investment objectives into
a written investment policy statement. In formulating an investment policy for the
client, the member or candidate should take the following into consideration:

= client identification—(1) type and nature of client, (2) the existence of sepa-
rate beneficiaries, and (3) approximate portion of total client assets that the
member or candidate is managing;

= investor objectives—(1) return objectives (income, growth in principal,
maintenance of purchasing power) and (2) risk tolerance (suitability, stabil-
ity of values);

= investor constraints—(1) liquidity needs, (2) expected cash flows (patterns
of additions and/or withdrawals), (3) investable funds (assets and liabili-
ties or other commitments), (4) time horizon, (5) tax considerations, (6)
regulatory and legal circumstances, (7) investor preferences, prohibitions,
circumstances, and unique needs, and (8) proxy voting responsibilities and
guidance; and

= performance measurement benchmarks.

Regular Updates

The investor’s objectives and constraints should be maintained and reviewed period-
ically to reflect any changes in the client’s circumstances. Members and candidates
should regularly compare client constraints with capital market expectations to arrive
at an appropriate asset allocation. Changes in either factor may result in a fundamen-
tal change in asset allocation. Annual review is reasonable unless business or other
reasons, such as a major change in market conditions, dictate more frequent review.
Members and candidates should document attempts to carry out such a review if
circumstances prevent it.

Suitability Test Policies

With the increase in regulatory required suitability tests, members and candidates
should encourage their firms to develop related policies and procedures. The proce-
dures will differ according to the size of the firm and the scope of the services offered
to its clients.

The test procedures should require the investment professional to look beyond
the potential return of the investment and include the following:

= an analysis of the impact on the port