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READINGS AND
LEARNING OUTCOME STATEMENTS

READINGS
The following material is a review of the Fixed Income Portfolio Management, Fixed Income

Derivatives, and Equity Portfolio Management principles designed to address the learning
outcome statements set forth by CFA Institute.

STUDY SESSION 9

Reading Assignments
Management of Passive and Active Fixed-Income Portfolios, CFA Program 2013
Curriculum, Volume 4, Level 111

23. Fixed-Income Portfolio Management—~Part I page 9
24. Relative-Value Methodologies for Global Credit Bond Portfolio
Management page 55

STUuDY SESssioN 10

Reading Assignments

Portfolio Management of Global Bonds and Fixed-Income Derivatives,

CFA Program 2013 Curriculum, Volume 4, Level III
25. Fixed-Income Portfolio Management—Part II page 68
26. Hedging Mortgage Securities to Capture Relative Value page 115

STUDY SESssION 11

Reading Assignments
Equity Portfolio Management, CFA Program 2013 Curriculum, Volume 4, Level III

27. Equity Portfolio Management page 134

STUDY SESSION 12

Reading Assignments
Equity Portfolio Management, CFA Program 2013 Curriculum, Volume 4, Level III

28. Corporate Performance, Governance and Business Ethics page 188
29. International Equity Benchmarks page 201
30. Emerging Markets Finance page 208
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Book 3 — Fixed Income Portfolio Management, Fixed Income Derivatives, and Equity Portfolio Management
Readings and Learning Outcome Statements

LEARNING OUTCOME STATEMENTS (LOS)

The CFA Institute learning outcome statements are listed in the following. These are repeated
in each topic review. However, the order may have been changed in order to get a better fit
with the flow of the review.

STUDY SESSION 9

The topical coverage corresponds with the following CFA Institute assigned reading:
23. Fixed-Income Portfolio Management—Part I
The candidate should be able to:

a.

b.

Page 4

compare, with respect to investment objectives, the use of liabilities as a
benchmark and the use of a bond index as a benchmark. (page 9)

compare pure bond indexing, enhanced indexing, and active investing with
respect to the objectives, advantages, disadvantages, and management of each.
(page 10)

discuss the criteria for selecting a benchmark bond index and justify the
selection of a specific index when given a description of an investor’s risk
aversion, income needs, and liabilities. (page 14)

describe and evaluate techniques, such as duration matching and the use of

key rate durations, by which an enhanced indexer may seek to align the risk
exposures of the portfolio with those of the benchmark bond index. (page 15)
contrast and demonstrate the use of total return analysis and scenario analysis to
assess the risk and return characteristics of a proposed trade. (page 18)
formulate a bond immunization strategy to ensure funding of a predetermined
liability and evaluate the strategy under various interest rate scenarios. (page 20)
demonstrate the process of rebalancing a portfolio to reestablish a desired dollar
duration. (page 28)

explain the importance of spread duration. (page 30)

discuss the extensions that have been made to classical immunization theory,
including the introduction of contingent immunization. (page 32)

explain the risks associated with managing a portfolio against a liability
structure, including interest rate risk, contingent claim risk, and cap risk.

(page 36)

compare immunization strategies for a single liability, multiple liabilities, and
general cash flows. (page 37)

compare risk minimization with return maximization in immunized portfolios.

(page 39)

. demonstrate the use of cash flow matching to fund a fixed set of future liabilities

and compare the advantages and disadvantages of cash flow matching to those of
immunization strategies. (page 40)

©2012 Kaplan, Inc.



Book 3 — Fixed Income Portfolio Management, Fixed Income Derivatives, and Equity Portfolio Management
Readings and Learning Outcome Statements

The topical coverage corresponds with the following CFA Institute assigned reading:
24. Relative-Value Methodologies for Global Credit Bond Portfolio Management
The candidate should be able to:

a.

b.

explain classic relative-value analysis, based on top-down and bottom-up
approaches to credit bond portfolio management. (page 55)

discuss the implications of cyclical supply and demand changes in the primary
corporate bond market and the impact of secular changes in the market’s
dominant product structures. (page 56)

explain the influence of investors’ short- and long-term liquidity needs on
portfolio management decisions. (page 57)

discuss common rationales for secondary market trading. (page 57)

discuss corporate bond portfolio strategies that are based on relative value.

(page 59)

STUDY SESssioN 10

The ropical coverage corresponds with the following CFA Institute assigned reading:
Fixed-Income Portfolio Management—Part I1
The candidate should be able to:

25.

a.

b.

evaluate the effect of leverage on portfolio duration and investment returns.
(page 68)

discuss the use of repurchase agreements (repos) to finance bond purchases and
the factors that affect the repo rate. (page 71)

critigue the use of standard deviation, target semivariance, shortfall risk, and
value at risk as measures of fixed-income portfolio risk. (page 73)

demonstrate the advantages of using futures instead of cash market instruments
to alter portfolio risk. (page 76)

formulate and evaluate an immunization strategy based on interest rate futures.
(page 77)

explain the use of interest rate swaps and options to alter portfolio cash flows
and exposure to interest rate risk. (page 81)

compare default risk, credit spread risk, and downgrade risk and demonstrate
the use of credit derivative instruments to address each risk in the context of a
fixed-income portfolio. (page 84)

explain the potential sources of excess return for an international bond portfolio.
(page 87)

evaluate 1) the change in value for a foreign bond when domestic interest rates
change and 2) the bond’s contribution to duration in a domestic portfolio, given
the duration of the foreign bond and the country beta. (page 88)

recommend and justify whether to hedge or not hedge currency risk in an
international bond investment. (page 91)

describe how breakeven spread analysis can be used to evaluate the risk in
seeking yield advantages across international bond markets. (page 98)

discuss the advantages and risks of investing in emerging market debt.

(page 100)

discuss the criteria for selecting a fixed-income manager. (page 101)

©2012 Kaplan, Inc.
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Book 3 — Fixed Income Portfolio Management, Fixed Income Derivatives, and Equity Portfolio Management
Readings and Learning Outcome Statements

Page 6

26.

The ropical coverage corresponds with the following CFA Institute assigned reading:

Hedging Mortgage Securities to Capture Relative Value

The candidate should be able to:

a. demonstrate how a mortgage security’s negative convexity will affect the
performance of a hedge. (page 116)

b. explain the risks associated with investing in mortgage securities and discuss
whether these risks can be effectively hedged. (page 119)

c. contrast an individual mortgage security to a Treasury security with respect to
the importance of yield-curve risk. (page 121)

d. compare duration-based and interest rate sensitivity approaches to hedging
mortgage securities. (page 122)

STUDY SESssioN 11

27.

The topical coverage corresponds with the following CFA Institute assigned reading:
Equity Portfolio Management

The candidate should be able to:

a. discuss the role of equities in the overall portfolio. (page 134)

b. discuss the rationales for passive, active, and semiactive (enhanced index) equity

investment approaches and distinguish among those approaches with respect to
expected active return and tracking risk. (page 135)
c. recommend an equity investment approach when given an investor’s investment
policy statement and beliefs concerning market efficiency. (page 137)

d. distinguish among the predominant weighting schemes used in the construction

of major equity share indices and evaluate the biases of each. (page 137)

e. compare alternative methods for establishing passive exposure to an equity
market, including indexed separate or pooled accounts, index mutual funds,
exchange-traded funds, equity index futures, and equity total return swaps.
(page 140)

f.  compare full replication, stratified sampling, and optimization as approaches to
constructing an indexed portfolio and recommend an approach when given a
description of the investment vehicle and the index to be tracked. (page 142)

g. explain and justify the use of equity investment—style classifications and discuss
the difficulties in applying style definitions consistently. (page 143)

h. explain the rationales and primary concerns of value investors and growth
investors and discuss the key risks of each investment style. (page 143)

i. compare techniques for identifying investment styles and characterize the style

of an investor when given a description of the investor’s security selection

method, details on the investor’s security holdings, or the results of a returns-

based style analysis. (page 145)

compare the methodologies used to construct equity style indices. (page 153)

k. interpret the results of an equity style box analysis and discuss the consequences
of style drift. (page 154)

|.  distinguish between positive and negative screens involving socially responsible
investing criteria and discuss their potential effects on a portfolio’s style
characteristics. (page 155)

m. compare long—short and long-only investment strategies, including their risks
and potential alphas, and explain why greater pricing inefficiency may exist on
the short side of the market. (page 155)

ey
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V.

Book 3 — Fixed Income Portfolio Management, Fixed Income Derivatives, and Equity Portfolio Management
Readings and Learning Outcome Statements

explain how a market-neutral portfolio can be “equitized” to gain equity market
exposure and compare equitized market-neutral and short-extension portfolios.
(page 157)

compare the sell disciplines of active investors. (page 159)

contrast derivatives-based and stock-based enhanced indexing strategies and
justify enhanced indexing on the basis of risk control and the information ratio.
(page 160)

recommend and justify, in a risk-return framework, the optimal portfolio
allocations to a group of investment managers. (page 163)

explain the core-satellite approach to portfolio construction and discuss the
advantages and disadvantages of adding a completeness fund to control overall
risk exposures. (page 164)

distinguish among the components of total active return (“true” active return
and “misfit” active return) and their associated risk measures and explain their
relevance for evaluating a portfolio of managers. (page 167)

explain alpha and beta separation as an approach to active management and
demonstrate the use of portable alpha. (page 169)

describe the process of identifying, selecting, and contracting with equity
managers. (page 170)

contrast the top-down and bottom-up approaches to equity research. (page 172)

STUDY SESsION 12

The topical coverage corresponds with the following CFA Institute assigned reading:
28. Corporate Performance, Governance and Business Ethics

The candidate should be able to:

a.

b.

compare interests of key stakeholder groups and explain the purpose of a
stakeholder impact analysis. (page 188)

discuss problems that can arise in principal-agent relationships and mechanisms
that may mitigate such problems. (page 190)

discuss roots of unethical behavior and how managers might ensure that ethical
issues are considered in business decision making. (page 192)

compare the Friedman doctrine, Utilitarianism, Kantian Ethics, and Rights and
Justice Theories as approaches to ethical decision making. (page 192)

The topical coverage corresponds with the following CFA Institute assigned reading:
29. International Equity Benchmarks
The candidate should be able to:

a.

b.

discuss the need for float adjustment in the construction of international equity
benchmarks. (page 201)

discuss trade-offs involved in constructing international indices, including 1)
breadth versus investability, 2) liquidity and crossing opportunities versus index
reconstitution effects, 3) precise float adjustment versus transactions costs from
rebalancing, and 4) objectivity and transparency versus judgment. (page 202)
discuss the effect that a country’s classification as either a developed or an
emerging market can have on market indices and on investment in the country’s
capital markets. (page 203)

©2012 Kaplan, Inc. Page 7



Book 3 — Fixed Income Portfolio Management, Fixed Income Derivatives, and Equity Portfolio Management
Readings and Learning Outcome Statements

Page 8

The ropical coverage corresponds with the following CFA Institute assigned reading:
30. Emerging Markets Finance
The candidate should be able to:

a.

discuss the process of financial liberalization and explain the expected impact on
pricing and expected returns as a segmented market evolves into an integrated
market. (page 208)

explain benefits that may accrue to an emerging market economy as a result of
financial liberalization. (page 210)

discuss issues confronting emerging market investors, including excess
correlations during times of crisis (contagion), corporate governance, price
discovery, and liquidity. (page 212)

©2012 Kaplan, Inc.



The following is a review of the Management of Passive and Active Fixed-Income Portfolios principles
designed to address the learning outcome statements set forth by CFA Institute. This topic is also covered
in:

FIXED-INCOME PORTFOLIO
MANAGEMENT—PART I!

Study Session 9

ExaM FOcCUS

Fixed income is generally an important topic and highly integrated into the overwhelming
theme of Level I11, portfolio management. The concepts of duration and spread will carry
over from earlier levels of the exam with extensions from what has been previously covered.
Asset liability management will be a prominent theme. Immunization and its variations is
ALM with math. Also be prepared to discuss pros and cons of the various approaches. Fixed
income will address the details of hedging to modify portfolio risk and touch on some
aspects of currency risk management. Don’t overlook the seemingly simple discussions of
benchmarks and active versus passive management because these are prominent themes at
Level III. Expect both questions with math and conceptual questions.

BOND PORTFOLIO BENCHMARKS

LOS 23.a: Compare, with respect to investment objectives, the use of liabilities
as a benchmark and the use of a bond index as a benchmark.

CFA® Program Curriculum, Volume 4, page 8

Using a Bond Index as a Benchmark

Bond fund managers (e.g., bond mutual funds) are commonly compared to a benchmark
that is selected or constructed to closely resemble the managed portfolio. Assume, for
example, a bond fund manager specializes in one sector of the bond market. Instead

of simply accepting the return generated by the manager, investors want to be able

to determine whether the manager consistently earns sufficient returns to justify
management expenses. In this case, a custom benchmark is constructed so thatany
difference in return is due to strategies employed by the manager, not structural
differences between the portfolio and the benchmark.

Another manager might be compared to a well-diversified bond index. If the manager
mostly agrees with market forecasts and values, she will follow a passive management
approach. She constructs a portfolio that mimics the index along several dimensions of
risk, and the return on the portfolio should track the return on the index fairly closely.

1. Much of the terminology utilized throughout this topic review is industry convention as
presented in Reading 23 of the 2013 CFA Level III curriculum.

©2012 Kaplan, Inc.
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Study Session 9
Cross-Reference to CFA Institute Assigned Reading #23 — Fixed-Income Portfolio Management—~Part I

If the manager believes she has a superior ability to forecast interest rates and/or identify
under-valued individual bonds or entire sectors, she follows an aczive management approach.
She will construct the portfolio to resemble the index in many ways but, through various
active management strategies, she hopes to consistently ouzperform the index. Active bond
portfolio management strategies are discussed throughout this topic review.

Using Liabilities as a Benchmark
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The investment objective when managing a bond portfolio against a single liability or
set of liabilities is rather straightforward; the manager must manage the portfolio to
maintain sufficient portfolio value to meet the liabilities.

BOND INDEXING STRATEGIES

LOS 23.b: Compare pure bond indexing, enhanced indexing, and active
investing with respect to the objectives, advantages, disadvantages, and
management of each.

CFA® Program Curriculum, Volume 4, page 9

As you may surmise from this LOS, there are many different strategies that can be
followed when managing a bond portfolio. For example, the manager can assume a
completely passive approach and not have to forecast anything. In other words, the
manager who feels he has no reason to disagree with market forecasts has no reason to
assume he can outperform an indexing strategy through active management. On the
other hand, a manager who is confident in his forecasting abilities and has reason to
believe market forecasts are incorrect can generate significant return through active
management.

The differences between the various active management approaches are mostly matters
of degree. That is, bond portfolio management strategies form more or less a continuum
from an almost do-nothing approach (i.e., pure bond indexing) to a do-almost-anything
approach (i.e., full-blown active management) as demonstrated graphically in Figure 1.

Figure 1: Increasing Degrees of Active Bond Portfolio Management

‘ Increasing active management —» |

‘ Increasing expected return —» |

Increasing tracking error —» .
Pure bond Full-blown active

indexing management

In Figure 1, you will notice the increase of three characteristics as you move from pure
bond indexing to full-blown active management. The first, increasing active management,
can be defined as the gradual relaxation of restrictions on the manager’s actions to allow
him to exploit his superior forecasting/valuation abilities. With pure bond indexing, the
manager is restricted to constructing a portfolio with all the securities in the index and
in the same weights as the index. This means the portfolio will have exactly the same risk

Page 10 ©2012 Kaplan, Inc.



Study Session 9

Cross-Reference to CFA Institute Assigned Reading #23 — Fixed-Income Portfolio Management—Part I

exposures as the index. As you move from left to right, the restrictions on the manager’s
actions are relaxed and the portfolio risk factor exposures differ more and more from
those of the index.

The next characteristic, increasing expected return, refers to the increase in portfolio
expected return from actions taken by the manager. Unless the manager has some
superior ability that enables him to identify profitable situations, he should stick with
pure bond indexing or at least match primary risk factors.

The third characteristic, increasing tracking error, refers to the degree to which the
portfolio return tracks that of the index. With pure bond indexing, even though
management fees and transactions are incurred, the reduced return on the portfolio will
closely track the return on the index. As you move to the right, the composition and
factor exposures of the portfolio differ more and more from the index. Each enhancement
is intended to increase the portfolio return, but is not guaranteed to do so. Thus, the
amount by which the portfolio return exceeds the index return can be quite variable
from period to period and even negative. The difference between the portfolio and index
returns (i.e., the portfolio excess return) is referred to as alpha. The standard deviation of
alpha across several periods is referred to as tracking error, thus it is the variability of the
portfolio excess return that increases as you move towards full-blown active management.
This increased variability translates into increased uncertainty.

The five classifications of bond portfolio management can be described as: (1) pure bond
indexing, (2) enhanced indexing by matching primary risk factors, (3) enhanced indexing by
small risk factor mismatches, (4) active management by larger risk factor mismatches, and
(5) full-blown active management.

For the Exam: On the exam, you will most likely not be asked to determine the
category into which a certain type of portfolio management falls, as they are almost
impossible to divide into distinct strategies. That is, bond portfolio management
strategies are more of a continuum rather than finite points along a curve. This is
demonstrated by words such as small, large, and ma jor that are very subjective or even
the term mismatch. Just how much difference is considered a mismatch? The thrust of
this LOS is for you to understand the various tactics that can be taken rather than be
able to discern each from the others and be able to categorize management strategies.

Pure Bond Indexing

This is the easiest strategy to describe as well as understand. In a pure bond indexing
strategy, the manager replicates every dimension of the index. Every bond in the index is
purchased and its weight in the portfolio is determined by its weight in the index. Due
to varying bond liquidities and availabilities, this strategy, though easy to describe, is
difficult and costly to implement.

©2012 Kaplan, Inc.
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Study Session 9
Cross-Reference to CFA Institute Assigned Reading #23 — Fixed-Income Portfolio Management—~Part I

Enhanced Indexing by Matching Primary Risk Factors

Due to the number of different bond issues in the typical bond index as well as the
inefficiencies and costs associated with pure bond indexing, that strategy is rarely
implemented. Instead, managers will enhance the portfolio return by utilizing a
sampling approach to replicate the index’s primary risk factors while holding only

a percentage of the bonds in the index. Sampling reduces the costs associated with
constructing the portfolio, and matching the risk factors means the portfolio is exposed
to the same risk factors as the index. This means the portfolio will track the index
closely, and since lower transactions costs are incurred, this strategy will outperform a
pure bond indexing strategy.
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Enhanced Indexing by Small Risk Factor Mismatches

This is the first level of indexing that is designed to earn about the same return as
the index. While maintaining the exposure to large risk factors, such as duration, the
manager slightly tilts the portfolio towards other, smaller risk factors by pursuing
relative value strategies (e.g., identifying undervalued sectors) or identifying other
return-enhancing opportunities. The small tilts are only intended to compensate for
administrative costs.

Active Management by Larger Risk Factor Mismatches

The only difference between this strategy and enhanced indexing by small risk factor
mismatches (the preceding strategy) is the degree of the mismatches. In other words,
the manager pursues more significant quality and value strategies (e.g., overweight
quality sectors expected to outperform, identify undervalued securities). In addition,
the manager might alter the duration of the portfolio somewhat. The intent is earning
sufficient return to cover administrative as well as increased transactions costs without
increasing the portfolio’s risk exposure beyond an acceptable level.

Full-Blown Active Management

Full-blown active management is a no-holds-barred strategy. The manager actively
pursues tilting, relative value, and duration strategies.

Professors Note: As used here, tilting refers ro overweighting some risk factor
while (usually) reducing exposure to another. For example, the manager might
feel one bond sector (e.g., CMBS) will perform well over the coming period

and increase its weight in the portfolio while reducing the weight of another
sector expected to under-perform. Relative value strategies can entail identifying
undervalued securities or entire sectors.

For the Exam: You will see in later study sessions that by using a derivatives overlay,
the manager can tilt the portfolio toward or away from risk factors without changing
the composition of the portfolio.

Page 12 ©2012 Kaplan, Inc.



Figure 2 is a summary of the advantages and disadvantages of the bond portfolio
strategies discussed. Note that in each case, relative phrases (e.g., lower, increased) refer
to the cell immediately above the one in which the phrase is written. For example, /ess
costly to implement, under advantages for enhanced indexing by matching primary risk
factors, refers to lower costs than those associated with pure bond indexing.

Figure 2: Advantages and Disadvantages of Bond Portfolio Management Strategies

Strategy

Advantages

Disadvantages

Pure bond indexing

(PBI)

Enhanced indexing
by matching
primary risk factors

(sampling)

Enhanced indexing
by small risk factor
mismatches

Active management
by larger risk factor
mismatches

Full-blown active
management

Returns bef ore expenses
track the index (zero or very
low tracking error)

Same risk factor exposures
as the index

Low advisory and
administrative fees

Less costly to implement
Increased expected return
Maintains exposure to the
index’s primary risk factors

Same duration as index
Increased expected return
Reduced manager
restrictions

Increased expected return
Reduced manager
restrictions

Ability to tune the portfolio
duration

Increased expected return
Few if any manager
restrictions

No limits on duration

Costly and difficult to
implement

Lower expected return than
the index

Increased management fees
Reduced ability to track the
index (i.e., increased tracking
error)

Lower expected return than
the index

Increased risk
Increased tracking error
Increased management fees

Increased risk
Increased tracking error
Increased management fees

Increased risk
Increased tracking error
Increased management fees

Professors Note: The decision to move down the list from pure bond indexing
@ roward full-blown active management is dependent upon the optimal

combination of the client’s ob jectives and constraints and the managers abilities

to provide profitable active management.

©2012 Kaplan, Inc.
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Study Session 9
Cross-Reference to CFA Institute Assigned Reading #23 — Fixed-Income Portfolio Management—~Part I

SELECTING A BENCHMARK BOND INDEX

LOS 23.c: Discuss the criteria for selecting a benchmark bond index and justify
the selection of a specific index when given a description of an investor’s risk
aversion, income needs, and liabilities.
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CFA® Program Curriculum, Volume 4, page 10

Out-performing a bond index on a consistent basis is difficult at best, especially when
risk and nez return are considered. The primary benefits to using an indexing approach
include diversification and low costs. The typical broad bond market index contains
thousands of issues with widely varying maturities, coupon rates, and bond sector
coverage. Therefore, as mentioned previously, a bond portfolio manager should move
from a pure indexing position to more active management only when the client’s
objectives and constraints permit and the manager’s abilities justify it.

Regardless of the strategy employed, the manager should be judged against a benchmark,
and the benchmark should match the characteristics of the portfolio. Among others,
there are four primary considerations when selecting a benchmark: (1) marker value risk,
(2) income risk, (3) credit risk, and (4) liability framework risk.

Market value risk. The market values of long maturity (i.e., long duration) portfolios are
more sensitive to changes in yield than the market values of shorter maturity portfolios.
From a market value perspective, therefore, the greater the investor’s risk aversion, the
shorter the appropriate maturity of the portfolio and the selected benchmark.

Income risk. If the client is dependent upon cash flows from the portfolio, those cash
flows should be consistent and low-risk. Because long-term interest rates are generally
less variable than short-term rates, long-term bonds offer the investor a longer and
more certain income stream. The longer the maturity of the portfolio and benchmark,
therefore, the lower the income risk. Investors desiring a stable, long-term cash flow
should invest in longer-term bonds and utilize long-term benchmarks.

Credit risk. The credit risk (i.e., default risk) of the benchmark should closely match
that of the portfolio, which is determined according to the portfolio’s position in the
client’s overall portfolio of assets.

Liability framework risk. This risk, which is faced when managing a portfolio to
meet liabilities, should always be minimized. It concerns mismatches in the firm’s
asset and liability structures. For example, a firm trying to meet long-term liabilities
(e.g., insurance companies, pension funds) should utilize long-term assets in its asset
portfolios. If the liabilities are shorter term, the assets should also be shorter term.

Page 14 ©2012 Kaplan, Inc.



Study Session 9
Cross-Reference to CFA Institute Assigned Reading #23 — Fixed-Income Portfolio Management—Part I

For the Exam: Here are four points to remember for the exam:

1. Marker value risk varies directly with maturity. The greater the risk aversion, the
lower the acceptable market risk, and the shorter the appropriate maturity of the
portfolio and benchmark.

2. Income risk varies indirectly with maturity. The more dependent the client is upon
a reliable income stream, the longer the appropriate maturity of the portfolio and

benchmark.

3. Credit risk. The credit risk of the benchmark should closely match the credit risk
of the portfolio.

4. Liability framework risk is applicable only to portfolios managed to meet a liability
structure and should always be minimized.

ALIGNING RISK EXPOSURES

LOS 23.d: Describe and evaluate techniques, such as duration matching and
the use of key rate durations, by which an enhanced indexer may seek to align
the risk exposures of the portfolio with those of the benchmark bond index.

CFA® Program Curriculum, Volume 4, page 13

For a valid comparison of the portfolio return to the benchmark return, the benchmark
must have the same risk profile as the managed portfolio. The portfolio and benchmark
risk profiles can be measured along several dimensions, such as duration, key rate
duration, duration contributions, spread durations, sector weights, distribution of
cash flows, and diversification. Each of the primary factors affecting the risk profile

is discussed below, but we first address the sampling processes that can be utilized to
guarantee that the portfolio and benchmark are comparable.

The pure bond indexing strategy, as discussed earlier, entails purchasing every bond in
the index. As the portfolio is typically much smaller than the benchmark, the manager
uses each security’s weight in the benchmark to determine the amount to purchase. The
drawbacks to such a strategy center on the associated costs and inefficiencies. To avoid
the costs associated with purchasing every bond in the index yet maintain the same risk
exposures, the manager will usually hold a sample of the bonds in the index.

One sampling technique of ten utilized is stratified sampling (a.k.a. cell-matching). The
manager first separates the bonds in the index into cells in a matrix according to risk
factors, such as sector, quality rating, duration, callability, et cetera. Next, the manager
measures the total value of the bonds in each of the cells and determines each cell’s
weight in the index. Finally, the manager selects a sample of bonds from each cell and
purchases them in an amount that produces the same weight in the portfolio as that
cell's weight in the index. By doing this, the manager is assured that the nature and
extent of the portfolio’s risk exposures are close to those of the benchmark.
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Through stratified sampling, the portfolio contains only a sample of the bonds in

the index. Constructing a portfolio with risk exposures identical to the benchmark,
however, does not require the composition of the portfolio (i.e., the bonds held) to

be representative of the index. The primary concern is exposure to risk factors. That

is, a portfolio can be constructed with exactly the same risk factor exposures as the
benchmark but with different securities. This is done by utilizing a multifactor model,
but to use a multifactor model the manager must determine the risk profile of the
benchmark. Risk profiling the index requires measuring the index’s exposure to factors
including duration, key rate duration, cash flow distribution, sector and quality weights,
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and duration contribution, et cetera.

Professor’s Note: Parallel yield curve shifts are those rare events where interest
rates of all maturities move by the same amount, either up or down. More
@ common are yield curve twists, which involve unequal changes in interest
rates of different maturities or movements in some rates with no accompanying
movements in others. In other words, a twist entails a change in the overall

shape of the yield curve.

Duration. Effective duration (a.k.a. option-adjusted or adjusted duration), which is used
to estimate the change in the value of a portfolio given a small parallel shift in the yield
curve, is probably the most obvious risk factor to be measured. Due to the linear nature
of duration, which makes it underestimate the increase and overestimate the decrease in
the value of the portfolio, convexity must also be considered.

Key rate duration. Where effective duration measures the portfolio’s sensitivity to parallel
shifts in the yield curve, key rate duration measures the portfolio’s sensitivity to zwists

in the yield curve. It is fairly easy to weight a portfolio so that its duration is the same

as the index, but that does not insure it matches the index’s key rate durations (i.e., that
it will have the same sensitivities to yield curve twists as the index). Mismatches occur
when the portfolio and benchmark contain different combinations of bonds with varying
maturities and key rate durations but the same overall effective duration.

Present value distribution of cash flows. In addition to duration and key rate duration,
the manager mightalso consider matching the present value distribution (PVD) of cash
flows of the index. PVD measures the proportion of the index’s total duration attributable
to cash flows (both coupons and redemptions) falling within selected time periods. For
example, if the index contains bonds with maturities up to ten years, the manager could
measure the cash flows in each 6-month period over the entire ten years.

The manager first determines the present value of the cash flows from the benchmark
index that fall in every 6-month period. He then divides each present value by the
present value of total cash flows from the benchmark to determine the percentage of the
index’s total market value attributable to cash flows falling in each period. We’ll consider
those the weights of each period.

Because the cash flows in each 6-month period can be considered zero-coupon bonds,
their duration is the end of the period. For example, the very first 6-month time period
has a duration of 0.5. The next time period has a duration of 1.0; the next 1.5, and so
forth.
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The manager multiplies the duration of each period by its weight to arrive at the
duration contribution for that period. The duration contribution for the period is divided
by the index duration (i.e., the sum of all the periods’ duration contributions) and

the process is continued for all the time periods. The resulting pattern across the time
periods is the index’s PVD. If the manager duplicates the index PVD, the portfolio and
the index will have the same sensitivities to both shifts and twists in the yield curve.

Assume a S-year maturity and 6-month periods as in Figure 3.

Figure 3: Hypothetical Cash Flow Weights: 6-Month Periods for Five Years

1 yr. 2 yrs. 3 yrs. 4 yrs. S yrs.

5% 6% 8% 10% 10% 11% 11% 15% 13% 11%

In Figure 3, the weight of the first 6-month period is 5% (5% of the index cash flows
fall in the first 6-month period), 6% in the second period, 8% in the third, and so
forth. (Remember, the weight for each period is the present value of that period’s total
cash flows divided by the total market value of the index.) Multiplying each weight

by its respective duration yields each period’s duration contribution. For example,

the contribution of the first 6-month period is calculated as 0.05(0.5) = 0.025. The
contribution of the second period is 0.06(1.0) = 0.06, and so forth. The analyst then
divides each period’s duration contribution by the index duration, and the pattern across
the total maturity of the index is the index’s PVD. Using linear programming or some
other technique, the manager constructs a portfolio to match the PVD of the index.

For the Exam: PVD effectively describes how the total duration of the index

(i.e., benchmark) is distributed across its total maturity. Be sure you can discuss how
PVD is used to match the portfolio and benchmark risk characteristics. If the manager
can mimic the PVD of the index, his portfolio will have the same sensitivities to
interest rate changes as the index. You should not have to perform related calculations,
but be sure you can discuss the process.

Sector and quality percent. The manager matches the weights of sectors and qualities in
the index.

Sector duration contributions. The manager matches the proportion of the index
duration that is contributed by each seczor in the index.

Quality spread duration contribution. The manager matches the proportion of the
index duration that is contributed by each guality in the index, where quality refers to
categories of bonds by rating.

Sector/coupon/maturity cell weights. Convexity is difficult to measure for callable
bonds. To mimic the callability of bonds in the index (i.e., the sensitivity of their prices
to interest rate changes), the manager is better off matching their sector, coupon, and
maturity weights in the index.
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Issuer exposure. The final risk factor considered is issuer exposure, which is a measure of
the index’s event exposure. In mimicking the index, the manager should use a sufficient
number of securities in the portfolio so that the event risk attributable to any individual
issuer is minimized.

Figure 4 contains a summary of the risk exposures for non-MBS bonds.? Note that MBS
primary risk exposures include sector, prepayment, and convexity risk.
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Figure 4: Bond Risk Exposures: Non-MBS

Primary Risk Factors

Risk Interest Rate Yield Curve Spread Credit Optionality
E . E
What is o aind Exposure to yield RROMEE Exposure to | Exposure to
yield curve . to spread ;
Measured shifis curve twists - credit changes | call or put
Measure Key rate Spread PRy
Duration PVD i prez contribution Delta
Used durations | duration N
by credit rating

For the Exam: A question could say “agree or disagree with statements made by an
analyst and explain your decision.” One example would be an analyst who declares
that matching effective durations is sufficient to align the market risk exposures
(interest rate risk) of the portfolio and the index used as a benchmark. You would
disagree and state that key rate durations must also be considered. In addition, to
ensure that the portfolio has the same sensitivities to both twists and parallel shifts in
the yield curve, the manager could match the PVD of the index.

SCENARIO ANALYSIS

LOS 23.e: Contrast and demonstrate the use of total return analysis and
scenario analysis to assess the risk and return characteristics of a proposed
trade.

CFA® Program Curriculum, Volume 4, page 23

For the Exam: In this case, the command word demonstrate could imply the need to
perform supporting calculations on the exam.

Rather than focus exclusively on the portfolio’s expected total return under one single
set of assumptions, scenario analysis allows a portfolio manager to assess portfolio total
return under varying sets of assumptions (different scenarios). Possible scenarios would
include simultaneous assumptions regarding interest rates and spreads at the end of the
investment horizon as well as reinvestment rates over the investment horizon.

2. Figure 4 is based on Exhibit 3 in the 2013 Level III CFA curriculum, Vol. 4, p. 15.
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Potential Performance of a Trade

Estimating expected total return under a single set of assumptions only provides a point
estimate of the investment’s expected return (i.e., a single number). Combining total
return analysis with scenario analysis allows the analyst to assess not only the return but
also its volatility (distribution) under different scenarios.
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Calculation assuming an 11% horizon yield:
1. Horizon value = horizon price + reinvested coupons = 95.69 + 10.175 = 105.865
2. Semiannual return =PV =-105.11; FV = 105.865; N = 2; CPT — I/Y = 0.3585%

3. BEY=10.3585% x 2 =0.717%

=)
=
=
wvi
wvi
@
vy
>
©
-
=
wvi

4. EAR =(1.003585)2-1=0.718%

Each row in the table represents a different scenario (possible horizon yield). The

last two columns in the table display the bond-equivalent yield and effective annual
return, which result under each of the possible scenarios. As shown, as the horizon yield
decreases from 11% to 5%, the bond-equivalent yield increases from 0.72% to 27.35%,
and the effective annual return increases from 0.72% to 29.22%.

Scenario analysis provides the tools for the manager to do a better job in quantifying the
impact of a change in the horizon yield assumption on the expected total return of the
bond. A more complete scenario/total return analysis could include the simultaneous
impacts of nonparallel shifts in the yield curve, different reinvestment rates, et cetera.

Scenario analysis can be broken down into the return due to price change, coupons
received, and interest on the coupons. Examining the return components provides the
manager with a check on the reasonableness assumptions. For example, if the price change
is large and positive for a decline in rates, but the securities are mortgage-backed with
negative convexity, the manager could further examine a somewhat surprising result.

Assessing the performance of a benchmark index over the planning horizon is done

in the same way as for the managed portfolio. When you com pare their performances,
the primary reasons for different performance, other than the manager’s active bets,

are duration and convexity. For example, the convexities (rate of change in duration)

for the benchmark and portfolio may be different due to security selection, and the
manager may deliberately change the portfolio convexity and/or duration (relative to the
benchmark) in anticipation of twists or shifts in the yield curve.

IMMUNIZATION

LOS 23.f: Formulate a bond immunization strategy to ensure funding of a
predetermined liability and evaluate the strategy under various interest rate
scenarios.

CFA® Program Curriculum, Volume 4, page 25

Classical Immunization

Immunization is a strategy used to minimize interest rate risk, and it can be employed to
fund either single or multiple liabilities. Interest rate risk has two components: price risk
and reinvestment rate risk. Price risk, also referred to as market value risk, refers to the
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decrease (increase) in bond prices as interest rates rise (fall). Reinvestment rate risk refers
to the increase (decrease) in reinvestment income as interest rates rise (fall).

It is important to note that price risk and reinvestment rate risk cause opposite effects.
That is, as interest rates increase, prices fall but reinvestment rates rise. As interest rates
decrease, prices rise but reinvestment rates fall.

Suppose you have a liability that must be paid at the end of five years, and you would
like to form a bond portfolio that will fully fund it. However, you are concerned about
the effect that interest rate risk will have on the ending value of your portfolio. Which
bonds should you buy? You should buy bonds that result in the effects of price risk and
reinvestment risk exactly offsetting each other. This is known as classical immunization.

Reinvestment rate risk makes matching the maturity of a coupon bond to the maturity
of a future liability an inadequate means of assuring that the liability is paid. Because
future reinvestment rates are unknown, the total future value of a bond portfolio’s
coupon payments plus reinvested income is uncertain.

Classical Single-Period Immunization

Classical immunization is the process of structuring a bond portfolio that balances any
change in the value of the portfolio with the return from the reinvestment of the coupon
and principal payments received throughout the investment period. The goal of classical
immunization is to form a portfolio so that:

* If interest rates increase, the gain in reinvestment income > loss in portfolio value.
* If interest rates decrease, the gain in portfolio value > loss in reinvestment income.

To accomplish this goal, we use effective duration. If you construct a portfolio with an
effective duration equal to your liability horizon, the interest rate risk of the portfolio
will be eliminated. In other words, price risk will exactly offset reinvestment rate risk.

Professor’s Note: The value of a portfolio constructed to fund an obligation is
only immunized for an immediate, one-rime parallel shift in the yield curve
(i.e., interest rates change one time, by the same amount, and in the same
direction for all maturities). The importance of this assumption will become
apparent as you progress through this topic review.

Immunization of a Single Obligation

To effectively immunize a single liability:

1. Select abond (or bond portfolio) with an effective duration equal to the duration of
the liability. For any liability payable on a single date, the duration is taken to be the
time horizon until payment. For example, payable in 3 years is a duration of 3.0.

2. Ser the present value of the bond (or bond portfolio) equal to the present value of
the liability.
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For example, suppose you have a $100 million liability with a duration of 8.0 and
a present value of $56,070,223. Your strategy should be to select a bond (or bond
portfolio) with a duration of 8.0 and a present value of $56,070,223.

Theoretically, this should ensure that the value of your bond portfolio will equal

$100 million in eight years, even if there is a small one-time instantaneous parallel shift
in yields. Any gain or loss in reinvestment income will be offset by an equal gain or loss
in the value of the portfolio.
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What does it mean if the duration of the portfolio is not equal to the duration of the
liability?

» If portfolio duration is less than liability duration, the portfolio is exposed to
reinvestment risk. If interest rates are decreasing, the losses from reinvested coupon
and principal payments would more than offset any gains from appreciation in the
value of outstanding bonds. Under this scenario, the cash flows generated from assets
would be insufficient to meet the targeted obligation.

* If portfolio duration is greater than liability duration, the portfolio is exposed to
price risk. If interest rates are increasing, this would indicate that the /osses from
the market value of outstanding bonds would more than offset any gains from the
additional revenue being generated on reinvested principal and coupon payments.
Under this scenario, the cash flows generated from assets would be insufficient to
meet the targeted obligation.

Adjustments to the Immunized Portfolio

Without rebalancing, classical immunization only works for a one-time instantaneous
change in interest rates. In reality, interest rates fluctuate frequently, changing the
duration of the portfolio and necessitating a change in the immunization strategy.
Furthermore, the mere passage of time causes the duration of both the portfolio and its
target liabilities to change, although not usually at the same rate.

Remember, portfolios cease to be immunized for a single liability when:

* Interest rates fluctuate more than once.
¢ Time passes.

Thus, immunization is not a buy-and-hold strategy. To keep a portfolio immunized, it
must be rebalanced periodically. Rebalancing is necessary to maintain equality between
the duration of the immunized portfolio and the decreasing duration of the liability.
Rebalancing frequency is a cost-benefit trade-off. Transaction costs associated with
rebalancing must be weighed against the possible extent to which the terminal value of
the portfolio may fall short of its target liability.

Bond Characteristics to Consider

In practice, it is important to consider several characteristics of the individual bonds
that are used to construct an immunized portfolio. Bond characteristics that must be
considered with immunization include the following:

e Credit rating. In immunizing a portfolio, it is implicitly assumed that none of the
g gap P Y

bonds will default.
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*  Emobedded options. For bonds with embedded options, it may be difficult to estimate
duration because cash flows are difficult to forecast.

*  Liquidity. If a portfolio is to be rebalanced, it will be necessary to sell some of the
bonds. Thus, liquidity is an important concern.

Optimization procedures are often used to build immunized portfolios. These
procedures consider the many variations that typically exist within the universe of
available bonds.

Immunization Against Nonparallel Shifts

An important assumption of classical immunization theory is that any changes in the
yield curve are parallel. This means that if interest rates change, they change by the
same amount and in the same direction for all bond maturities. The problem is that in
reality, parallel shifts rarely occur. Thus, equating the duration of the portfolio with the
duration of the liability does not guarantee immunization.

Immunization risk can be thought of as a measure of the relative extent to which the
terminal value of an immunized portfolio falls short of its target value as a result of
arbitrary (nonparallel) changes in interest rates.

Because there are many bond portfolios that can be constructed to immunize a given
liability, you should select the one that minimizes immunization risk.

How do you do this? As it turns out, immunized portfolios with cash flows that are
concentrated around the investment horizon have the lowest immunization risk. As the
dispersion of the cash flows increases, so does the immunization risk. Sound familiar?

In general, the portfolio that has the lowest reinvestment risk is the portfolio that will do
the best job of immunization:

*  An immunized portfolio consisting entirely of zero-coupon bonds that mature
at the investment horizon will have zero immunization risk because there is zero
reinvestment risk.

* If cash flows are concentrated around the horizon (e.g., bullets with maturities near
the liability date), reinvestment risk and immunization risk will be low.

* If there is a high dispersion of cash flows about the horizon date (as in a barbell
strategy), reinvestment risk and immunization risk will be high.
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WARM-UP: DURATION AS A MEASURE OF BOND PORTFOLIO RISK

The major factor that drives bond price movements (and returns) is changing interest
rates, and duration is used to measure individual bond and portfolio exposure to
changes in interest rates. Duration is often considered a more useful measure of bond
risk than standard deviation derived from historical returns, because the number of
estimates needed to calculate standard deviation increases dramatically as the number
of bonds in the portfolio increases, and historical data may not be readily available or
reliable. Estimating duration, on the other hand, is quite straightforward and uses easily
obtainable price, required return, and expected cash flow information.

Effective Duration

A portfolio’s effective duration is the weighted average of the individual effective
durations of the bonds in the portfolio:

n
D, = w;D; = wiD; + w,D; + w3Ds + ..+ w, D,

i=1

where:

= the effective duration of the portfolio
w, = the weight of bond i in the portfolio
D, = the effective duration of bond i
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WARM-UP: DURATION AS A MEASURE OF BOND PORTFOLIO RISK
(CONT.)

Answer:

The duration of Mason’s portfolio is:

DP = WADA +WBDB +WCDC

D, = £4.5 +4—26.0+£7.8 =58
100 100 100

A duration of 5.8 indicates that the market value of the portfolio will change by
approximately 5.8% for every 1.0 percentage point (100 bps) parallel change in
interest rates.

Professors Note: Recall that duration assumes linear changes in price (i.e., the
change in price for a 100 bp increase in rates has the same absolute value as
the change from a 100 bp decrease in rates). Convexity, which approximates
the amount of “curve” in the price-yield curve, is added to the calculation ro
improve the estimate of the price change.

The effective duration for a bond index is computed in the same way as that for a bond
portfolio. In this case, however, we can use the average effective duration of the sectors
rather than the durations of the individual bonds in the sectors, which would be far
more tedious:

n
Dlndex == ZWiDi = WlDl + W2D2 +W3D3 ++WnDn

i=l1

where:

D, de = the effective duration of the index
w, = the weight of sector i in the index
D, = the effective duration of sector i

If the duration of the portfolio is less than (greater than) that of the index, the portfolio
is less sensitive (more sensitive) to a parallel shift in interest rates.

DURATION CONTRIBUTION

Effective Duration

Managers sometimes rely on a bond or sector’s market-value weight in their portfolio as
a measure of the exposure to that bond or sector. An alternative way to measure exposure
is to measure the contribution of a sector or bond to the overall portfolio duration.
Specifically, the contribution of an individual bond or sector to the duration of the
portfolio is the weight of the bond or sector in the portfolio multiplied by its duration.
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WARM-UP: DURATION AS A MEASURE OF BOND PORTFOLIO RISK
(CONT.)

contribution of bond or sector i to the portfolio duration = w;D;

where:
w; = the weight of bond or sector i in the portfolio
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market value of bond or sector i in the portfolio

total portfolio value

D, = the effective duration of bond or sector i

Example: Duration contribution

Assume you have a 10-year corporate bond in an actively managed portfolio. The
bond has a market value of $5 million and a duration of 4.7, and the portfolio has a
total value of $20 million. Calculate the contribution of the corporate bond to the
overall durarion of the portfolio.

Answer:

The contribution of the corporate bond to the duration of the actively managed
portfolio is:

contribution to portfolio duration = ($5 million / $20 million) x 4.7 = 1.175

Professor’s Note: The duration contribution measured in this example is the

@ “amount” of duration the bond or sector contributes to the portfolio. For
example, if the above portfolio has a duration of 6.0, the bond contributes
1.175 of that, or abour 20% of the portfolio duration.

Dollar Duration

The exposure can also be measured in terms of a dollar exposure, for which the dollar
duration of the bond issue or sector is used instead of duration. The dollar duration of a
bond can be calculated as:

DD = —(modified or effective duration)(0.01)(price)

Professor’s Note: The equation for dollar duration has a negative sign, because
fixed-income values move opposite to the change in interest rates. For example,
if the change is positive (i.e., +y), the resulting price change is negative. If the
change in rates is negative (i.e., —=Ny), the price change is positive.
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WARM-UP: DURATION AS A MEASURE OF BOND PORTFOLIO RISK
(CONT.)

Professor’s Note: You may have noticed that dollar duration (just like effective
and modified duration) is linear. That is, the 50 bp change in value is half the
100 bp change in value, and the 1 bp change in value is 1/50 the 50 bp change
in value. Also, the use of modified or effective durarion, whichever is given on
the exam, would be acce ptable.

Portfolio Dollar Duration

The dollar duration of a portfolio can be defined in the same way as the dollar duration
for an individual bond (i.e., the change in dollar value for a 100 bps change in interest
rates). However, unlike the duration of the portfolio, which is a weighted average of
the individual bond durations, the dollar durarion of the portfolio is the sum of the
individual dollar durations:

n
DDp =) ‘DD, = DD, + DD, + DDj +...4+ DD

i=l

where:
DDp = the dollar duration of the portfolio
DD; = the dollar duration of bond or sector i
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WARM-UP: DURATION AS A MEASURE OF BOND PORTFOLIO RISK
(CONT.)
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ADJUSTING DOLLAR DURATION

LOS 23.g: Demonstrate the process of rebalancing a portfolio to reestablish a
desired dollar duration.

CFA® Program Curriculum, Volume 4, page 29

Dollar duration, just like any other duration measure, changes as interest rates change
or simply as time passes. Therefore, the portfolio manager must occasionally adjust the
portfolio’s dollar duration. There are two primary steps:

Step 1: Calculate the new dollar duration of the portfolio.
Step 2: Calculate the rebalancing ratio and use it to determine the required percentage
change (i.e., cash needed) in the value of the portfolio.

Adjusting the dollar duration with this process is best demonstrated with an example.
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SPREAD DURATION

LOS 23.h: Explain the importance of spread duration.

CFA® Program Curriculum, Volume 4, page 30

Duration measures the sensitivity of a bond to a one-time parallel shift in the yield
curve. Spread durarion measures the sensitivity of non-Treasury issues to a change in
their spread above Treasuries of the same maturity. (Remember that the amount of the
spread is a function of perceived risk as well as market risk aversion.)

Although yield spread and spread duration can be defined and measured for individual
bonds, they are typically used for entire classifications of bonds, where classification is by
rating and/or sector. Calculating the spread duration for a sector allows the manager to
both forecast the future performance of the sector and select superior bonds to represent
each sector in the portfolio.

For example, the manager might forecast a widening of the spread for one sector of
bonds and a narrowing of the spread for a second. The manager would want to reduce
the weight of the first sector to minimize the impact of the increase in interest rates
(falling prices). He would want to increase the weight of the second sector to maximize
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the impact of falling rates (rising prices). The manager may then focus on selecting
superior bonds within each sector.

There are three spread duration measures used for fixed-rate bonds:

1. Nominal spread is the spread between the nominal yield on a non-Treasury bond
and a Treasury of the same maturity. When spread duration is based on the nominal
spread, it represents the approximate percentage price change for a 100 basis point
change in the nominal spread.

2. Zero-volatility spread (or static spread) is the spread that must be added to the
Treasury spot rate curve to force equality between the present value of a bond’s cash
flows (discounted at the Treasury spot rates plus the static spread) and the market
price of the bond plus accrued interest. Computing spread duration using the
zero-volatility spread measures the percentage change in price given a one-time, 100
basis point change in the zero-volatility spread.

3. Option-adjusted spread (OAS) is determined using a binomial interest rate tree.
Suffice it to say that when spread duration is based on OAS, it is the approximate
percentage change in price for a 100 basis point change in the OAS.

Spread duration may be computed using any of these methods. As a result, observed
discrepancies among reported values for spread duration may be a result of the different
methods used.

A portfolio’s spread duration is the market value-weighted average of the individual
sector spread durations.
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Professors Note: The names spread duration, effective duration, adjusted
duration, and option-adjusted duration can all mean the same thing.
1echnically, spread duration is inappropriate for Treasuries, however, as spread
is typically measured relative to Treasuries.

A portfolio’s duration, which is a weighted average of the individual bond durations,
measures the percentage change in the total value of the portfolio for a 100 bps change
in the required return on the portfolio. Duration assumes a one-time parallel shift in
the yield curve, which causes the yields on all bonds to increase or decrease the same
amount. Spread duration measures the percentage change in the total value of the
portfolio given a parallel 100 bps change in the spread over Treasuries.
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In the former (duration), the parallel shift in the yield curve could be caused by a change
in inflation expectations, which causes the yields on all bonds, including Treasuries, to
increase/decrease the same amount. In the latter (spread duration), the shift is in the
spread only, indicating an overall increase in risk aversion (risk premium) for all bonds
in a given class.

By weighting classes (sectors) differently in the bond portfolio, the manager exposes the
portfolio to spread risk (i.e., the risk that the spread for a given class will change). Of
course, the active manager typically weights the sectors in a portfolio differently from
the benchmark in an effort to capture favorable changes in spreads.

EXTENSIONS TO CLASSICAL IMMUNIZATION

LOS 23.i: Discuss the extensions that have been made to classical
immunization theory, including the introduction of contingent immunization.

CFA® Program Curriculum, Volume 4, page 32

Thus far, we have looked at classical immunization as if there were few uncertainties. For
instance, we assumed any changes in the yield curve were parallel and instantaneous so
that we could immunize our portfolio using duration strategies.

When the goal is to immunize against a liability, however, we must also consider
changes in the value of the liability, which in turn could change the amount of assets
needed for the immunization. We must also consider the ability to combine indexing
(immunization) strategies with active portfolio management strategies. Note that since
active management exposes the portfolio to additional risks, immunization strategies are
also risk-minimizing strategies.

The bottom line is that classical immunization strategies may not be sufficient in
managing a portfolio to immunize against a liability. To address the deficiencies in
classical immunization, four extensions have been offered: (1) multifunctional durarion,
(2) multiple-liability immunization, (3) relaxation of the minimum risk requirement, and
(4) contingent immunization.
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The first modification or extension to classical immunization theory is the use of
multifunctional duration (a.k.a. key rate duration). To incorporate multifunctional
duration into our immunization strategy, the manager focuses on certain key interest
rate maturities. For example, the manager’s portfolio might contain mortgage-backed
securities, which are exposed to prepayment risk. Unlike other fixed-income securities
that increase in value when interest rates fall, MBS act like callable corporate bonds that
are retired when rates fall. Thus, MBS and callable corporates do not increase in value
as much as non-callables when rates fall below their coupon rates, so the portfolio’s
sensitivity to changes in different interest rate maturities can be unique, making the
analysis of its exposures to key rates very important.

The second extension is multiple-liability immunization. The goal of multiple-liability
immunization is ensuring that the portfolio contains sufficient liquid assets to meet all
the liabilities as they come due. That is, rather than monitor the value of the portfolio
as if the liability is its minimum target value at a single horizon date, there can be
numerous certain or even uncertain liabilities with accompanying numerous horizon
dates.

The third extension is allowing for increased risk, or otherwise relaxing the minimum
risk requirement of classical immunization. As will be demonstrated when we discuss
contingent immunization, as long as the manager does not jeopardize meeting the
liability structure, he can pursue increased risk strategies that could lead to excess
portfolio value (i.e., a terminal portfolio value greater than the liability).

The fourth extension is contingent immunization, which mixes active and passive
(i.e., immunization) strategies.

Contingent Immunization

Contingent immunization is the combination of active management and passive
management techniques (immunization). As long as the rate of return on the portfolio
exceeds a prespecified safety net return (also called the minimum, required, or floor rate),
the portfolio is managed actively. This return cushion will relate to a safety net value
that is positive. As long as that value is positive, the portfolio can be actively managed.
If it becomes zero, the portfolio must then be immunized. The immunization mode is
triggered to lock in the initial safety net return. The safety net return is the minimum
acceptable return as designated by the client.

Key considerations in implementing a contingent immunization strategy include:

*  Determining available target returns.

* Identifying an appropriate safety net return.

*  Establishing effective monitoring procedures to ensure adherence to the contingent
immunization plan.
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Monitoring the Immunization Strategy

It is sometimes easier for the portfolio manager to think of the safety margin in terms

of returns rather than dollars. The frequency of rebalancing the portfolio is determined
by the relationship between the safety net return and current market interest rates (and
immunized rates). Once this is determined, the manager need only watch interest rates.

A very low safety net return (relative to the returns achievable in the market) means
infrequent rebalancing, as the portfolio can experience a significant decrease in value
before immunization is required. (It could mean, however, that the manager is devoting
too many funds to the portfolio.) Setting the safety net return too close to the returns
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achievable in the market can mean little opportunity for active management, particularly
in a period of significant interest rate volatility, as the rrigger rare is easily hit (the rate
that triggers a fully immunized strategy). Of course, this could also indicate that the
manager has dedicated insufficient funds to the portfolio for active management to be
viable.

Two factors can cause failure to attain the minimum target return in spite of effective
monitoring procedures:
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1. Adverse movements in market yields that occur too quickly for management to trigger
the immunization mode soon enough (this factor occurred in our example).

2. The lack of assurance that the immunization rate will be achieved once the
immunization mode is activated.

Professor’s Note: The manager must monitor (or predict) how changes in interest

rates will change the durations of the bonds used in the immunization strategy. In
addition, the manager must also consider the convexity of the bonds.

IMMUNIZATION RISKS

LOS 23.j: Explain the risks associated with managing a portfolio against a
liability structure, including interest rate risk, contingent claim risk, and cap
risk.

CFA® Program Curriculum, Volume 4, page 36

Three risks that the portfolio manager must be aware of relate to market interest rates
and the structure of the bonds in the portfolio. They are (1) interest rate risk,
(2) contingent claim risk (i.e., call or prepayment risk), and (3) cap risk.

Interest rate risk is the primary concern when managing a fixed-income portfolio,
whether against a liability structure or a benchmark. Because the values of most fixed-
income securities move opposite to changes in interest rates, changing interest rates
are a continual source of risk. As already mentioned, to help avoid interest rate risk,
the manager will match the duration and convexity of the liability and the portfolio.
Convexity can be difficult to measure for some fixed-income securities, especially those
with negative convexity. This is the concern when fixed-income securities are subject to
early retirement (e.g., mortgage-backed securities, callable corporate bonds).

Contingent claim risk (a.k.a. call risk or prepayment risk). Callable bonds are typically
called only after interest rates have fallen. This means that the manager not only loses
the higher stream of coupons that were originally incorporated into the immunization
strategy, she is faced with reinvesting the principal at a reduced rate of return. Thus,
contingent claim risk has significant potential to affect the immunization strategy
through its effect on the value of the portfolio. To adjust for this potential, rather than
simply comparing the portfolio duration to that of the liability, the manager must
consider the convexity of the bonds.
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Cap risk. Thus far in our discussion of immunization strategies, we have not addressed
the payment structure (i.e., cash flow structure) of the portfolio. That is, if any of the
bonds in the portfolio have floating rates, they may be subject to cap risk. As used here,
cap risk refers to a cap on the floating rate adjustment to the coupon on a floating rate
(asset) security. If the bonds are subject to caps when interest rates rise, they might not
fully adjust and thus would affect the immunization capability of the portfolio.

IMMUNIZING SINGLE LIABILITIES, MULTIPLE LIABILITIES, AND
GENERAL CASH FLOWS

LOS 23.k: Compare immunization strategies for a single liability, multiple
liabilities, and general cash flows.

CFA® Program Curriculum, Volume 4, page 36

If a manager could invest in a zero-coupon Treasury with a maturity equal to the liability
horizon, he has constructed an immunization strategy with no risk. Because this is rarely
the case, however, the manager must take steps to minimize risk.

One strategy is minimizing reinvestment risk (i.e., the risk associated with reinvesting
portfolio cash flows). To reduce the risk associated with uncertain reinvestment rates,
the manager should minimize the distribution of the maturities of the bonds in the
portfolio around the (single) liability date. If the manager can hold bullet securities with
maturities very close to the liability date, reinvestment risk is low.

Concentrating the maturities of the bonds around the liability date is known as a bullet
strategy. Think of a strategy employing two bonds. One bond matures one year before
the liability date and the other matures one year after the liability date. When the first
matures, the proceeds must be reinvested for only one year. At the date of the liability,
the maturity of the other is off only one year. Thus, the reinvestment rate on the first
will have a minimal impact on the terminal value of the portfolio and the value of the
second is only minimally sensitive to interest rates.

Now consider a barbell strategy where the first bond matures several years before the
liability date and the other several years after the liability date. The face value of the first
must be reinvested when it matures, so the manager must be concerned with both the
reinvestment rate and, since the new bond will have several years until maturity, all the
other risk factors associated with such a bond. The second bond, since it matures several
years after the liability date, is subject to significant interest rate risk.

For the Exam: You could see an essay question about portfolio immunization in

the morning section of the exam. This material is perfect for an essay question with
a template where you have to agree with a statement or disagree and explain why
you disagree. For example, an analyst could state, “As long as the portfolio manager
matches the duration and convexity of the portfolio to the liability, whether he uses
a barbell or bullet strategy should make no difference.” You would disagree with the
statement and explain that the barbell will have more reinvestment risk than the
bullet strategy.
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Obviously, as the maturities of the bullet strategy move away from the liability date and
the maturities of the barbell move toward the liability date, the distinction between

the two will begin to blur. Rather than base the strategy on subjective judgment, the
manager can minimize M-Square M?) (ak.a. maturity variance).

Maturity variance is the variance of the differences in the maturities of the bonds used
in the immunization strategy and the maturity date of the liability. For example, if all

the bonds have the same maturity date as the liability, M? is zero. As the dispersion of
the maturity dates increases, M? increases.
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For the Exam: When dealing with reinvestment risk, it will help to think in terms
of maturity variance rather than M2, because of the M? used in Study Session 17 to
measure risk-adjusted portfolio performance. On the exam, you may see maturity
variance referenced as M2. If that should be the case, however, you will be able to
quickly determine which M? is being referenced by the context of the question.

Multiple Liabilities

The key to immunizing multiple liabilities is to decompose the portfolio payment
streams in such a way that the component streams separately immunize each of the
multiple liabilities. Multiple-liability immunization is possible if the following three
conditions are satisfied (assuming parallel rate shifts):

1. Assets and liabilities have the same present values.
2. Assets and liabilities have the same aggregate durations.

3. The range of the distribution of durations of individual assets in the portfolio exceeds
the distribution ofliabilities. This is a necessary condition in order to be able to use
cash flows generated from our assets (which will include principal payments from
maturing bonds) to sufficiently meet each of our cash outflow needs.

A point of clarification for the second condition is in order. Even if a liability structure
includes individual liabilities that exceed 30 years in duration (e.g., a pension fund),

a multiple-liability immunization strategy can still be used effectively. The condition
requires that the weighted average durations of the liabilities and assets are equal. Because
of the additive property of duration, this strategy will work as long as the weight of the
short-duration liabilities is sufficient to bring the average below 30 years.

It is important to note that satisfying these three conditions will assure immunization
only against parallel rate shifts. In the case of nonparallel rate changes, linear
programming models can be used to construct minimum-risk immunized portfolios for
multiple liabilities. The procedure is to minimize a measure of immunization risk for
multiple liabilities and nonparallel rate changes. The minimization procedure is subject
to the constraints imposed by the conditions required for immunization under the
assumption of a parallel shift along with any other relevant investment constraints.
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General Cash Flows

General cash flows in this case refers to using cash as part of an immunization strategy
even though the cash has not yet been received. For example, expecting a cash flow

in six months, the portfolio manager does not put the entire amount required for
immunization into the portfolio today. Instead he looks at the expected cash flow as a
zero and incorporates its payoff and duration into the immunization strategy.

Let’s assume the manager expects to receive a cash flow in six months. Treating this like
a zero, the duration is 0.5. To construct the portfolio to immunize a liability due in 1.5
years with a duration of 1.0, the manager could combine the cash to be received with an
appropriate amount of bonds with durations greater than 1.0, so that the conditions for
immunization are met, including a weighted average portfolio duration of 1.0.

RISK MINIMIZATION VS. RETURN MAXIMIZATION

LOS 23.1: Compare risk minimization with return maximization in immunized
portfolios.

CEA® Program Curriculum, Volume 4, page 41

One standard condition for classical immunization is risk minimization. As we have
discussed in several sections of this topic review, the portfolio manager has many tools
to minimize exposure to risks faced when immunizing a portfolio to meet a liability. We
have neglected o mention the relationship of risk minimization w the level of portfolio
expected return.

Return maximization is the concept behind contingent immunization. Consider the
manager who has the ability to lock in an immunized rate of return equal to or greater
than the required safety net return. As long as that manager feels he can generate even
greater returns, he should pursue active management in hopes of generating excess value.

Professor’s Note: One consideration of liability immunization that has received
almost no mention thus far is the amount of assets committed to the immunizing
portfolio. T he amount of assets required for the immunization will vary inversely
with the expected return on the portfolio. For example, a manager could lock in a

@ rotally passive, risk-less immunization by purchasing Treasury zeros with the same
maturity as the liability. T he return on that portfolio would obviously be quite
low, so the manager would effectively “pay” for the benefit of nor having to monitor
the portfolio by committing a large amount of assers. On the other hand, the
manager could commit fewer assets by constructing an actively-managed, higher-
than-expected return portfolio.

©2012 Kaplan, Inc. Page 39



Study Session 9
Cross-Reference to CFA Institute Assigned Reading #23 — Fixed-Income Portfolio Management—~Part I

CASH FLOW MATCHING

LOS 23.m: Demonstrate the use of cash low matching to fund a fixed set of
future liabilities and compare the advantages and disadvantages of cash flow
matching to those of immunization strategies.
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CFA® Program Curriculum, Volume 4, page 41

Cash flow matching is used to construct a portfolio that will fund a stream of liabilities
with portfolio coupons and maturity values. Cash flow matching will also cause the
durations to be matched, but it is more stringent than immunization by matching
duration. The timing and amounts of asset cash flows must also correspond to the
liabilities. Because of this, the durations will stay matched as time passes and rebalancing
should not be needed. To construct the portfolio, the manager:

*  Selects a bond with a maturity date equal to that of the last liability payment date.

*  Buys enough in par value of this bond such that its principal and final coupon fully
fund the last liability.

*  Using a recursive procedure (i.e., working backwards), chooses another bond so that
its maturity value and last coupon plus the coupon on the longer bond fully fund
the second-to-last liability payment and continues until all liability payments have

been addressed.

Professor’s Note: An easy way to construct a cash flow match is to purchase only
zero-coupon bonds. Simply buy face amounts equal to each liability on the needed
payout dates. However, this is more restrictive in the bonds that can be used and,
hence, could be more expensive than using cou pon bonds. Know that zeros is the
easy way and be pre pared for the tougher coupon bond calculations if asked on the
exam.

While a pure cash flow match is the safest way to fund the liabilities, some clients and
their managers allow a slight deviation in matching the dates. A bond might be used
that provides a cash flow slightly before it is needed and a modest reinvestment rate
might be factored in. Alternatively, a bond with a cash flow just after what is needed
could be selected on the assumption it could be used as collateral and the funds bor-
rowed for a brief period to make the distribution.

The following are the differences between cash flow matching and multiple-liability
immunization:

*  Cash flow martching depends upon all the cash flows of the portfolio, so expectations
regarding short-term reinvestment rates or borrowing rates are critical. For this
reason, managers must use conservative assumptions. Deviations from a true cash
flow match should be modest and be associated with a significant expected cost
saving. This tends to increase the overall cost to purchase the cash flow matched
portfolio. Immunization by matching duration is less restrictive and may cost less.
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*  Owing to the exact matching problem, only asset flows from a cash-flow-matched
portfolio that occur prior to the liability may be used to meet the obligation. An
immunized portfolio is only required to have sufficient value on the date of each
liability because funding is achieved through portfolio rebalancing. (Hint: the
statement about cash flows occuring just prior to the payout date and the earlier
discussion about allowing cash flows to occur after the payout date are both in the
CFA text. Yes, they contradict each other. The focus here is that the control of cash
flows is much more restrictive for cash flow matching than for immunization.)

Professors Note: You should conclude cash flow matching is more restrictive,
simpler to understand, and safer (though both are very safe when done correctly)

@ but generally makes the purchase price of the required portfolio higher.

You should also have gathered that the division point between one strategy and
another can sometimes be blurry.

These approaches can also be combined and blended together.

Combination matching, also known as horizon matching, is a combination of multiple-
liability immunization and cash flow matching that can be used to address the asset cash
flow/liability matching problem. This strategy creates a portfolio that is duration
matched. During the first few years, the portfolio would also be cash flow matched in
order to make sure that assets were properly dispersed to meet the near-term obligations.

Combination matching offers the following advantages over multiple-liability
immunization:

* Provides liquidity in the initial period.
*  Reduces the risk associated with nonparallel shifts in the yield curve, which usually
take place in the early years.

The primary disadvantage of combination matching is that it tends to be more expensive
than multiple-liability immunization.
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KEY CONCEPTS

LOS 23.a

Using a bond index as a benchmark: A manager might manage a bond fund that
mimics a well-diversified bond index. The manager could follow either a passive or an
active management approach. If the manager mostly agrees with market forecasts and
values, they will follow a passive management approach. They will construct a portfolio
that mimics the index along several dimensions of risk, and the return on the portfolio
should track the return on the index fairly closely. In an aczive management approach,
the manager constructs the portfolio to resemble the index in many ways but, through
various active management strategies, hopes to consistently ouzperform the index.

Using liabilities as a benchmark: The investment objective when managing a bond
portfolio against a single liability or set of liabilities is to maintain sufficient portfolio

value to meet the liabilities.

LOS 23.b

Strategy

Advantages

Disadvantages

Pure bond indexing (PBI):

manager replicates the index

Enhanced indexing by
matching primary risk
factors (sampling)

Enhanced indexing by small
risk factor mismatches: earns
the same return as the index;
tilt the portfolio towards
smaller risk factors by
pursuing return-enhancing
opportunities

Active management by larger
risk factor mismatches:
pursue more significant
quality and value strategies

Full-blown active
management: actively
pursues tilting, relative value,
and duration strategies

Tracks the index (zero or
very low tracking error)
Same risk factor exposures
as the index

Low advisory and
administrative fees

Less costly to implement
Increased expected return
Maintains exposure to the
index’s primary risk factors

Same duration as index
Increased expected return
Reduced manager
restrictions

Increased expected return
Reduced manager
restrictions

Ability to tune the
portfolio duration

Increased expected return
Few if any manager
restrictions

No limits on duration

Costly and difficult to
implement

Lower expected return than
the index

Increased management fees
Lowered ability to track
the index (i.e., increased
tracking error)

Lower expected return than
the index

Increased risk
Increased tracking error
Increased management fees

Increased risk
Increased tracking error
Increased management fees

Increased risk
Increased tracking error
Increased management fees
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LOS 23.c

A bond portfolio manager should move from a pure indexing position to more active

management only when the client’s objectives and constraints permit and the manager’s

abilities justify it.

*  Market value risk varies directly with maturity. The greater the risk aversion, the
lower the acceptable market risk, and the shorter the benchmark maturity.

*  Income risk varies indirectly with maturity. The more dependent the client is upon a
reliable income stream, the longer the maturity of the benchmark.

*  Credit risk. The credit risk of the benchmark should closely match the credir risk of
the portfolio.

*  Liability framework risk is applicable only to portfolios managed according to a
liability structure and should always be minimized.

LOS 23.d

Duration. Effective duration (a.k.a. option-adjusted or adjusted duration), which is used
to estimate the change in the value of a portfolio given a small parallel shift in the yield
curve, is probably the most obvious risk factor to be measured. Due to the linear nature
of duration, which causes it to underestimate the increase and overestimate the decrease
in the value of the portfolio, the convexity effect is also considered.

Key rate duration measures the portfolio’s sensitivity to twists in the yield curve by
indicating the portfolio’s sensitivity to certain interest rates. Due to the nearly endless
combinations of assets that will have the same duration as the index, the manager must
take the time to ensure that the portfolio also matches the index’s exposure to important
key rates. Mismatches can occur when the portfolio and benchmark contain different
combinations of bonds with varying maturities and key rate durations but the same
overall effective duration.

LOS 23.e

Scenario analysis allows a portfolio manager to assess portfolio total return under
a varying set of assumptions (different scenarios). Possible scenarios would include
simultaneous assumptions regarding interest rates and spreads at the end of the
investment horizon as well as reinvestment rates over the investment horizon.

Estimating expected total return under a single set of assumptions (predictions) only
provides a point estimate of the investment’s expected return (i.e., a single number).
Combining total return analysis with scenario analysis allows the analyst to assess not
only the return but also its volatility (distribution) under different scenarios.
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LOS 23.f

To effectively immunize a single liability:

1. Select a bond (or bond portfolio) with an effective duration equal to the duration of
the liability.

2. Ser the present value of the bond (or bond portfolio) equal to the present value of
the liability.

Without rebalancing, classical immunization only works for a one-time instantaneous
change in interest rates. Immunization risk can be thought of as a measure of the relative
extent to which the terminal value of an immunized portfolio falls short of its target
value as a result of arbitrary (nonparallel) changes in interest rates. In general, the
portfolio that has the lowest reinvestment risk is the portfolio that will do the best job of
immunization:
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* An immunized portfolio consisting entirely of zero-coupon bonds that mature
at the investment horizon will have zero immunization risk because there is zero
reinvestment risk.

¢ If cash flows are concentrated around the horizon (as in a bullet), reinvestment risk
and immunization risk will be low.

* If there is a high dispersion of cash flows about the horizon date (as in a barbell
strategy), reinvestment risk and immunization risk will be high.

LOS 23.g
Avalue = —(effective duration)(decimal change in interest rates)(price)

dollar duration = —(effective duration)(0.01)(price)

Portfolio dollar duration is the sum of the dollar durations of the individual bonds in
the portfolio.

A manager must occasionally adjust the portfolio’s dollar duration due to interest rate
changes or the passing of time. The two steps in adjusting dollar duration are

(1) calculate the new dollar duration and (2) calculate the rebalancing ratio and use it to
determine the required percentage change in the value of the portfolio.

rebalancing ratio = old DD / new DD

LOS 23.h

Spread duration measures the sensitivity of non-Treasury issues to a change in their

spread above Treasuries of the same maturity. Calculating the spread duration for a

sector allows the manager to both forecast the future performance of the sector and

select superior bonds to represent each sector in the portfolio. There are three spread
duration measures used for fixed-rate bonds:

1. Nominal spread is the spread between the nominal yield on a non-Treasury bond
and a Treasury of the same maturity.

2. Zero-volatility spread (or static spread) is the spread that must be added to the
Treasury spot rate curve to force equality between the present value of a bond’s cash
flows and the market price of the bond plus accrued interest.

3. Option-adjusted spread (OAS) is determined using a binomial interest rate tree.
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LOS 23.i

To address the deficiencies in classical immunization, four extensions have been offered:

*  Multifunctional duration (a.k.a. key rate duration). Where the manager focuses on
certain key interest rate maturities.

*  Multiple-liability immunization. Where the portfolio contains sufficient liquid
assets to meet all the liabilities as they come due.

* Increasing risk, or otherwise relaxing the minimum risk requirement, the manager
can pursue increased risk strategies that could lead to excess portfolio value (i.e., a
terminal portfolio value greater than the liability).

*  Contingent immunization is the combination of active management strategies and
passive management techniques (immunization). As long as the rate of return on the
portfolio exceeds a prespecified safery net return, the portfolio is managed actively.
If the portfolio return declines to the safety net return, the immunization mode
is triggered to lock in the safety net return. The safety net return is the minimum
acceptable return as designated by the client.

LOS 23.j

Interest rate risk: Because the values of most fixed-income securities move opposite

to changes in interest rates, changing interest rates are a continual source of risk. To
help avoid interest rate risk, the manager will match the duration and convexity of the
liability and the portfolio.

Contingent claim risk (a.k.a. call risk or prepayment risk): Callable bonds are typically
called only after interest rates have fallen. This means that the manager not only loses
the higher stream of coupons that were originally incorporated into the immunization
strategy, but they are faced with reinvesting the principal at a reduced rate of return.

Cap risk refers to a cap on the adjustment to the coupon on a floating rate security. If
the bonds are subject to caps when interest rates rise, they might not fully adjust and
thus would affect the immunization capability of the portfolio.

LOS 23.k

Single liability: One strategy is minimizing reinvestment risk (i.e., the risk associated
with reinvesting portfolio cash flows). To reduce the risk associated with uncertain
reinvestment rates, the manager should minimize the distribution of the maturities of the
bonds in the portfolio around the (single) liability date. If the manager can hold bullet
securities with maturities very close to the liability date, reinvestment risk is low.

Multiple liabilities: The key to immunizing multiple liabilities is to decompose the
portfolio payment streams in such a way that the component streams separately
immunize each of the multiple liabilities. Multiple liability immunization assumes
parallel rate shifts.

General cash flows in this case refers to using cash as part of an immunization strategy
even though the cash has not yet been received. For example, a portfolio manager
expecting a cash flow in six months does not put the entire amount required for
immunization into the portfolio today. Instead he looks at the expected cash flow as

a zero coupon bond and incorporates its payoff and duration into the immunization
strategy.
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LOS 23.1

One standard condition for classical immunization is risk minimization. As we have
discussed in several sections of this topic review, the portfolio manager has many tools
to minimize exposure to risks faced when immunizing a portfolio to meet a liability. We
have neglected to mention the relationship of risk minimization to the level of portfolio
expected return.
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Return maximization is the concept behind contingent immunization. Consider the
manager who has the ability to lock in an immunized rate of return equal to or greater
than the required safety net return. As long as that manager feels they can generate even
greater returns, they should pursue active management in hopes of generating excess
value.

LOS 23.m

Cash flow matching is used to construct a portfolio that will fund a stream of liabilities
with portfolio coupons and maturity values. To construct the portfolio, the manager first
selects a bond with a maturity date and value equal to the last liability.

Another bond is then selected to match the maturity of the second to last liability with
a maturity value reflecting the remaining value of that liability. The earlier coupons on
the second bond are then applied against all remaining liabilities. This progression of
matching the maturity value and date of a bond to each successively closer liability is
continued until all the liabilities are funded.

*  Cash flow matching depends upon all the cash flows of the portfolio, so expectations
regarding short term reinvestment rates are critical.

* An immunized portfolio is essentially fully invested at the duration of the remaining
horizon, so only the average reinvestment rate over the entire investment horizon
must be considered.

*  Only asset flows from a cash-flow-matched portfolio that occur prior to the liability
may be used to meet the obligation. An immunized portfolio is only required to
have sufficient value on the date of each liability.
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CONCEPT CHECKERS

Use the following information to answer Questions 1 through 3.

Brian Reid is the portfolio manager of AA Corporate Bond Investors, Inc. His current
$10 million bond position is as follows:

Bond Market Value Weight (%) Effective Duration
1 50 2.00
2 40 3.00
3 10 4.00

The Investment Policy Statement (IPS) allows the portfolio manager to leverage the
portfolio by 20%, or $2 million.

1. What is the duration of the bond portfolio?
A. 1.5,
B. 2.0.
G %6
2. What is the contribution of Bond 2 to the duration of the bond portfolio?
A. 1.0
B. 1.2.
C. 14.
ek Reid’s bond portfolio is potentially exposed to:

A. spread risk.
B. default risk.
C. both spread risk and default risk.

4. Which of the following spreads is determined using binomial interest rate trees?
A. Nominal spread.
B. Zero-volatility spread.
C. Option-adjusted spread.
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Drew Promadi and Louie Cheung are both employed by FI Associates, a bond
trading firm. Promadi is a trader and Cheung is a performance analyst. After a
performance tracking meeting, Promadi and Cheung discuss alpha and tracking
error. Promadi states that he doesn’t think it is fair that his portfolio tracking
error is being criticized, since his performance is evaluated against a custom
benchmark containing Treasury bonds, which he does not hold. Promadi also
argues that he should have some tracking error because he pursues an active
strategy. In response, Cheung makes the following statements:

Statement 1: I agree that over the period, your portfolio didn’t contain exactly
the same allocations as the benchmark, and you deliberately
constructed your portfolio that way with the goal of generating
positive alpha.

Statement 2: However, the fact that you have a non-zero tracking error implies
that you occasionally generate a negative alpha.

Regarding these statements, is Cheung correct?
A. Both statements are correct.

B. Both statements are incorrect.

C. One statement is correct.

Kirsten Radomski analyzes spread duration (based on OAS) for SAM Adyvisors, a
fixed-income firm. One of her smaller portfolios consists of $5 million in

U.S. Treasuries and $10 million in corporate bonds. If the portfolio’s spread
duration is 5.6, the spread duration of the corporate bonds is closest to:

A. 3.75.

B. 5.70.

C. 8.40.

Given a market value of $100,000 for a bond and an effective duration of 6,
calculate the bond’s contribution to portfolio effective duration and dollar
duration, if the portfolio is valued at $15 million and has a duration of 9.
Contribution to:

Effective duration Dollar duration
A. 0.00450 $4,500
B. 0.04000 $6,000
C. 0.66009 $6,600
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A bond portfolio manager is contemplating the purchase of a corporate bond

with the following characteristics:

* A coupon rate of 11%, paid semiannually.

*  Four years remain until maturity.

*  The current price of the bond is 98.4321 with a yield to maturity of
11.50%.

*  The Treasury yield curve is flat at 8.0%.

*  The credit spread for the issuer is 350 basis points at all maturities.

Calculate the total effective return on this investment, assuming a 1-year
investment horizon, a coupon reinvestment rate of 6%, no change in the
Treasury yield curve at the horizon date, and a 250 basis point decline in the
credit spread for all maturities at the horizon date.

A. 8.71%.
B. 17.42%.
C. 18.18%.

Two components of interest rate risk are:
A. duration and convexity.

B. reinvestment risk and price risk.

C. duration sensitivity and price risk.

To immunize a portfolio consisting of a single coupon bond against a future
liability, an investor should select a bond that:

A. has a duration that equals the liability horizon.

B. has a duration that exceeds the liability horizon.

C. has a maturity date that extends beyond the liability horizon.

An extension of immunization that uses cash matching during the early years of
a liability schedule and duration matching in the later years is referred to as:

A. combination matching.

B. dual horizon matching.

C. immunization matching.

An investor wishes to immunize a single liability payment that will occur six

years from today. Which of the following portfolios mosr likely has the least

immunization risk?

A. A 12-year annually compounded coupon bond with duration of six years.

B. 50% invested in a 2-year zero-coupon bond and 50% invested in a 10-year
zero-coupon bond.

C. 50% investment in a S-year zero-coupon bond and 50% investment in a
7-year zero-coupon bond.
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Use the following information to answer Questions 13 through 17.

An investor has $100 million and would like to institute a contingent immunization
strategy over the next six years. Current rates of return for immunization strategies are
10%, but the investor is willing to accept an 8.5% rate of return. His active strategy is to
purchase $100 million in 8% coupon, semiannually compounded, 25-year bonds priced
toyield 10%.
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13. The cushion spread is closesz to:
A. 50 basis points.
B. 150 basis points.
C. 200 basis points.

14. The required terminal value is closest to:
A. $163,146,750.
B. $164,783,136.
C. $169,588,143.

15. The amount of assets necessary to achieve the required terminal value is closest
to:
A. $91,757,416.
B. $92,092,087.
C. $93,015,784.

16.  The current dollar safety margin is closest to:
A. $5,566,976.
B. $8,242,584.

C. $71,389,334.

17. If interest rates fall to 8% immediately after the purchase of these bonds, is
immunization necessary?
A. No, because the dollar safety margin is positive.
B. No, because the dollar safety margin is negative.
C. Yes, because the dollar safety margin is negative.

18. Explain how using key rate duration in addition to effective duration is more
beneficial to measuring a portfolio’s sensitivity to yield curve changes than
effective duration alone.
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Portfolio LTG has a dollar duration of 80,000 and a market value of $3 million.
Suppose that one year later the yield curve shifted upward, which consequently
decreased the dollar duration to 65,000 and decreased the market value to
$2.5 million. Without considering a controlling position, what is the portfolio’s
rebalancing ratio and total increase in portfolio value required to readjust the
portfolio back to its original dollar duration?

Rebalancing ratio  Dollar adjustment

A. 081 $475,000
B. 1.23 $575,000
C. 0.81 $575,000

Tim Owens is currently managing his portfolio against a liability structure.
However, interest rates have recently declined and some of the bonds in his
portfolio have been called. Owens is faced with having to reinvest the principal
of those bonds at a lower rate of return. Identify the risk(s) that Owens is facing
while managing his portfolio.
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ANSWERS — CONCEPT CHECKERS

1. C Portfolio duration is computed as a weighted average of the individual bond durations.

duration = (0.50 x 2) + (0.40 x 3) + (0.10 x 4) = 2.60
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2. B Contribution of Bond 2 to the portfolio duration = 0.4 x 3 = 1.2.

3. C The bond portfolio is potentially exposed to spread risk, default risk, and interest rate
risk.

4. C The option-adjusted spread (OAS) is determined using a binomial interest-rate tree.
The nominal spread is based on the nominal spread between non-Treasury and Treasury
securities. The zero-volatility spread uses present value methodology to determine what
spread must be added to the Treasury spot rate curve to equate the present value of a
bond’s cash flows with the market price of the bond plus accrued interest.

5. C Tracking error is the standard deviation of alpha, the return to active management.
Whenever the manager deviates the composition of the portfolio from that of the index,
the portfolio has the potential for generating alpha and, hence, tracking error. However,
the non-zero tracking error does not automatically indicate that the manager generated
negative alphas over the period. Any time alpha is not exactly the same for each period,
even if it is always positive, it will have a standard deviation.

6. C The spread duration for the U.S. Treasuries is zero, and the spread duration of the
portfolio is a weighted average of the individual (sector) durations. We can solve for the
spread duration (SD) of the corporates as follows:

SD, = weSDc +wrSDr =5.6

since:
00 0
S —8; 5 = 5,000,000 _ 555 Wy = 10,000,000 _ -
15,000,000 15,000,000
5.6
0.667(SD¢ ) +0.333(0) = 5.6 => SD¢ = e 8.395

7. B The contribution of a bond or sector to the portfolio duration = w,D.. In this case,
the bond is valued at $100,000 and the portfolio is valued at $15 million. The bond’s
duration is 6, so its contribution to the portfolio duration is (100,000 / 15,000,000) x 6
= 0.04.

The contribution of abond or sector to the portfolio dollar duration is the dollar
duration of the individual bond or sector. The bond is worth $100,000 and its duration
is 6, so its dollar duration (contribution to the portfolio dollar duration) is
~(6)(100,000)(0.01) = $6,000.

Note: Unless you are asked to specify percentage contributions, the effective duration of
the portfolio is irrelevant (i.e., extraneous information).
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C Step I: Compute the horizon price of the bond using a yield of 9%:

The horizon yield of 9% is determined by adding the credit spread of 100 bps
to the treasury yield of 8%. The new credit spread of 100 bps is computed as
the difference between the original credit spread of 350 bpsand the 250 bps
reduction in the spread at the horizon date.

Recognizing that the bond has three years to maturity after one year, the price
of this bond when discounted at a flat rate of 9% is:

N = 6; PMT =5.5; I/Y = 4.5; FV = 100; CPT --» PV = $105.16

Step 2:  Calculate the end-of -period value of accumulated coupon income, assuming an
annual reinvestment rate of 6% (semiannual rate of 3%):

N=2;1/Y=3PMT=5.5;PV=0; CPT - FV=§11.165

Step 3:  Compute the semiannual total return. The end of period value to use in this
step is the total value of all cash flows at the end of the investment horizon.
This is the sum of the horizon price and the value of the accumulated coupon
income that was calculated in Step 1 and Step 2, respectively. This value is:

$105.16 + $11.17 = $116.33.

N =2;PV=-984321; FV=116.33; PMT = 0; CPT — I/Y = 8.71%
Step 4:  Compute the effective annual return: rate = (1.0871)2 -1 = 18.18%.

Note: The BEY for the investment is 8.71% x 2 = 17.42%.

Interest rate risk is made up of two components: reinvestment risk and price risk. If
interest rates rise, bond prices will fall. At the same time, the amount received from
reinvested coupons will rise. The net result is that the two components of interest rate
risk move in opposite directions.

The conditions for immunizing a portfolio against a future liability are (1) the portfolio’s
duration must equal the duration of the liability and (2) the present value of the assets
must equal the present value of the liabilities.

Combination matching, also known as horizon matching, involves creating a portfolio
that is duration matched with the added constraint that it be cash matched in the early
years.

The higher the dispersion of cash flows around the horizon date, the greater the
reinvestment risk and, hence, the immunization risk. The portfolio in answer choice C
contains less dispersion of cash flows than answer choice B. The bond in answer choice
A is subject to significant reinvestment risk.

The cushion spread or excess achievable return is the difference between the current
immunization rate and minimum acceptable return. In this case, cushion spread = 10%
— 8.5% =1.5% = 150 basis points.

The required terminal value = I(1 + s/2)?H (using semiannual compounding), where

I = initial portfolio value, s = safety net return, and H = number of years in investment
horizon.
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15.

In this case, the required terminal value = $100,000,000(1.0425)'2 = $164,783,136.

Using your financial calculator, PV = $100,000,000; I/Y = 4.25; PMT = 0;

N =12; CPT — FV = $164,783,136.

Required assets at any time # = required terminal value / (1 + it)Z(H“) (assuming
semiannual compounding), where i, = the immunization rate at time .

In this case, the required assets = $164,783,136 / (1.05)'2 = $91,757,416.

Using your financial calculator, FV = $164,783,136; PMT = 0; I/'Y = 5;
N = 12; CPT = PV = $91,757,416.

The dollar value of the safety margin at any time # equals the difference between the
required assets at time 7 and the actual value of the assets in the portfolio.

The assets required to meet the minimum required terminal value are
$164,783,136 / (1.05)'2 = $91,757,416, and the actual value of the assets in the
portfolio is $100,000,000. Therefore, the dollar safety margin is $100,000,000 —
$91,757,416 = $8,242,584.

You initially purchased 122,333 bonds at an individual price of $817.44 (N = 50; /Y =
5; PMT = 40; FV = 1,000). The number of bonds is calculated as the funds expended
divided by the price paid per bond ($100,000,000 / $817.44 per bond). At the new
immunization rate of 8%, your bonds are priced at par ($1,000 per bond), and your
portfolio is worth $122,333,000.

At 8%, the assets required to meet the required terminal value at 8% are:

$164,783,136 / (1.04)12 = $102,923,061.

Using your financial calculator, FV = $164,783,136; PMT = 0; I/Y = 4;
N =12; CPT — PV = $102.92 million.

Because your portfolio is currently worth more than the required assets, the dollar safety
margin is positive, and you should not immunize.

The use of effective duration will capture a portfolio’s sensitivity to parallel shifts in the
yield curve. However, in order to capture twists in the yield curve a portfolio manager
should also incorporate key rate durations.

The rebalancing ratio is the old DD / new DD. 80,000 / 65,000 = 1.23. The adjustment
to dollar duration is an increase of the new market value of the portfolio times the
rebalancing ratio minus 1. 2,500,000 x (1.23 — 1) = $575,000. Note that in order to
incorporate a controlling position we would need to know the market value and dollar
duration of each bond in the portfolio. Readjusting the portfolio using a controlling
position would most likely require an investment in all bonds that is less than $575,000.

Because Owens is managing his portfolio against a liability structure, he should be
concerned about interest rate risk, contingent claim risk (a.k.a. call risk), and cap risk.
Note that the risk of having to reinvest the principal of bonds at a lower rate is call risk,
but since he is managing a portfolio against a liability structure he should be concerned
with all three of the aforementioned risks.
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The following is a review of the Management of Passive and Active Fixed-Income Portfolios principles
designed to address the learning outcome statements set forth by CFA Institute. This topic is also covered
in:

RELATIVE-VALUE METHODOLOGIES
FOR GLOBAL CREDIT BOND

PORTFOLIO MANAGEMENT!

Study Session 9

ExXAM FOCUS

This topic review focuses on terminology. Have a working knowledge of the vocabulary as
presented here. Much of it should be familiar from earlier levels.

RELATIVE VALUE ANALYSIS

LOS 24.a: Explain classic relative-value analysis, based on top-down and
bottom-up approaches to credit bond portfolio management.

CFA® Program Curriculum, Volume 4, page 62

In relative value analysis, assets are compared along readily identifiable characteristics
and value measures. With bonds, some of the characteristics used include sector, issuer,
duration, and structure, which are used to rank the bonds across and within categories
by expected performance. You are familiar with two of these methodologies:

1. In the top-down approach, the manager uses economy-wide projections to first
allocate funds to different countries or currencies. The analyst then determines what
industries or sectors are expected to outperform and selects individual securities
within those industries.

2. The bottom-up approach starts at the bortom. The analyst selects undervalued
issues.

Classic relative-value analysis combines the best bond investment opportunities using
both the top-down and bottom-up approaches. This methodology combines many
sources of information from portfolio managers, quantitative analysts, credit analysts,
economists, strategists, and chief investment of ficers.

Any bond analysis should focus on total return. The analyst performs a detailed

study of how past total returns for markets or individual securities were affected by
macroeconomic events, such as interest rate changes and general economic performance.
Any trends detected are used to estimate future total returns, based upon predictions for
those same macro-trends.

1. The terminology presented in this topic review follows industry convention as presented in
Reading 24 of the 2013 CFA Level III exam curriculum.
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CYCLICAL AND SECULAR CHANGES

LOS 24.b: Discuss the implications of cyclical supply and demand changes in
the primary corporate bond market and the impact of secular changes in the
market’s dominant product structures.

CFA® Program Curriculum, Volume 4, page 64
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Cyclical changes. Supply and demand analysis can be used to understand bond price and
resulting spread changes, with sometimes surprising results. Increases in the number of
new corporate bond issues are sometimes associated with narrower spreads and relatively
strong returns. Even though this seems counter-intuitive, corporate bonds often perform
best during periods of heavy supply. A possible explanation is that the valuation of new
issues validates the prices of outstanding issues, which relieves pricing uncertainty and
reduces all spreads. Another way to think of this is that the increase in supply attracts
attention and could be associated with an even larger increase in demand. That demand
raises the corporate bond prices relative to Treasury bonds, resulting in lower relative
corporate bond yields and spreads associated with the increase in supply.

In similar fashion, corporate bond returns on both a relative and an absolute basis
sometimes decline when supply falls unexpectedly. An explanation for this occurrence is
the loss of the validation provided by the primary markets, which causes uncertainty and
declines in value with accompanying higher spreads.

@ Professor’s Note: This is just classic supply and demand analysis from economics
where supply change may also elicit demand change.

Secular changes. In all but the high-yield market, intermediate-term and bullet marturity
bonds have come to dominate the corporate bond market. Bullet maturities are not
callable, putable, or sinkable. Callable issues still dominate the high-yield segment,

but this situation is expected to change as credit quality improves with lower interest
financing and refinancing.

There are at least three implications associated with these product structures:

1. Securities with embedded options may trade at premium prices due to their scarcity
value.

2. Credit managers seeking longer durations will pay a premium price for longer
duration securities because of the tendency toward intermediate maturities.

3. Credit-based derivatives will be increasingly used to take advantage of return and/or
diversification benefits across sectors, structures, and so forth.

For the Exam: Be sure you know the difference and can discuss cyclical and secular
changes.
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LIQUIDITY

LOS 24.c: Explain the influence of investors’ short- and long-term liquidity
needs on portfolio management decisions.

CFA® Program Curriculum, Volume 4, page 66

As you would expect, there is generally a positive relationship between liquidity and
bond prices. That is, as liquidity decreases, investors are willing to pay less (increasing
yields), and as liquidity increases, investors are willing to pay more (decreasing yields).

The corporate debt market has shown variable liquidity over time, influenced to a
great extent by macro shocks (i.e., a variety of economic conditions). And while some
investors are willing to give up additional return by investing in issues that possess
greater liquidity (e.g., larger-sized issues and government issues), other investors are
willing to sacrifice liquidity for issues that offer a greater yield (e.g., smaller-sized issues
and private placements). The move in debt markets has been toward increased liquidity
(i.e., faster and cheaper trading) mainly due to trading innovations and competition
among portfolio managers.

RATIONALES FOR SECONDARY BOND TRADES

LOS 24.d: Discuss common rationales for secondary market trading.

CFA® Program Curriculum, Volume 4, page 66

The following are some of the reasons why managers actively trade in the secondary
bond markets, rather than simply hold their portfolios. In all cases, the manager must
determine whether trading will produce returns greater than the associated costs or not.

Yield/spread pickup trades. The most common rationale for trading is the pickup of
additional yield, which is possible within specified duration and credit-quality bounds.
For example, suppose that a 10-year, A-rated bond is trading at a spread of 93 basis
points, and a 10-year, BBB-rated bond is trading at a spread of 98 basis points. A

bond portfolio manager holding the A-rated issue could consider the quality difference
virtually meaningless and swap for the BBB issue and pick up a yield of five basis points.

The potential flaw in this rationale is that it does not recognize the limitations of yield
measures as an indicator of potential performance (i.e., it is not based within a total
return framework). For instance, if the spread on the A bond narrowed during the
investment period and the BBB spread remained constant, the A bond would increase in
price and outperform the BBB bond on a total return basis.

Credit-upside trades. In credit-upside trades, the bond portfolio manager attempts

to identify issues that are likely to be upgraded in credit rating before the upgrade is
incorporated into their prices. When the upgrade is officially announced, the prices of
the affected bonds will increase as their spreads narrow.
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Credit upside trades occur most often at the juncture of the highest speculative rating
and the lowest investment rating. If the issues that warrant the highest speculative rating
(e.g., BB) are considered creditworthy enough to be upgraded to investment grade

(e.g., BBB or better), the bonds will benefit from decreased credit spread and increased
liquidity.

Credit-defense trades. In credit-defense trades, the opposite of credit-upside trades,
managers reduce exposure to (sell) sectors where they expect a credit downgrade.
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New issue swaps. Managers often prefer to move into new issues, because new issues,
particularly on-the-run Treasuries, are often perceived to have superior liquidity.

@ Professor’s Note: On-the-run implies the most recent issue of bonds.

Sector-rotation trades. Similar to strategies in the equity market, the idea behind
preferred sector trades in the corporate bond market is to shift out of a sector or industry
that is expected to underperform and into one that is expected to outperform on a total
return basis.

Yield curve-adjustment trades. Yield curve-adjustment trades attempt to align the
portfolio’s duration with anticipated changes/shifts in the yield curve. That is, if
long-term (only) interest rates are expected to fall, the manager may want to shift into
longer durations to maximize the positive effect of the change in interest rates.

Structure trades. The rationale behind bond structure trades is to swap into structures
that will have strong performance given an expected movement in volatility and yield
curve shape. For example, higher volatility tends to result in decreased prices for callable
securities because of the increased value to the issuer of the embedded option. Put
structures tend to fare better in environments where interest rates are not expected to
decrease. Holders of putable bonds sacrifice a small amount of yield for the ability to put
the bond to the issuer and seek out higher yielding investments. If interest rates decline,
putable bonds tend to underperform nonputable issues as the put feature becomes less
valuable.

Cash flow reinvestment trades. The need to reinvest cash flows is a common reason
for portfolio managers to trade in the secondary market. This is particularly true when
portfolio cash flows do not coincide with new issues in the primary market for corporate

bonds.

Based on interest rate expectations, relative-value analysis can be used to identify bonds
that will have the greatest price change (and total return) in response to interest rate
changes. Duration is a useful tool in the application of relative value analysis, since it is
an approximate measure of bond price appreciation or depreciation due to interest rate
changes. The following general rules apply:

* If interest rates are expected to rise, buy short-duration bonds and sell long-duration
bonds.

* If interest rates are expected to fall, buy long-duration bonds and sell short-duration
bonds.
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This analysis can also be done on a relative basis in terms of spreads. Assuming the
overall level of interest rates remain stable, the following general rules apply:

* If the yield spread for the sector is expected to narrow, choose longer-duration bonds
in the sector, as they will gain the most from decreased rates.

* If the yield spread for the sector is expected to widen, choose shorter-duration bonds
in the sector.

For the Exam: The material in LOS 24.d may show up in a morning fixed-income
essay question. A likely form would be statements that you will have to agree or
disagree with and provide an explanation if you disagree.

ASSESSING RELATIVE VALUE METHODOLOGIES

LOS 24.e: Discuss corporate bond portfolio strategies that are based on relative
value.

CFA® Program Curriculum, Volume 4, page 69

For the Exam: There is a plethora of testable material in this LOS, and any of it could
show up on the exam as part of an item set or in the morning as part of an essay
question. Be sure you understand all the methodologies as you read through them and
use Figure 1 at the end of this study session as a review tool.

Y1iELD SPREAD MEASURES

Nominal spread. The nominal spread is simply the yield difference between corporate
and government bonds of similar maturity. It is currently the basic unit of both price
and relative value analysis for most of the global corporate bond market.

Swap spreads. A swap spread is the spread paid by the fixed-rate payer over the rate on
the on-the-run Treasury with the same maturity as the swap. Swap spreads are widely
used in Europe as an indication of credit spreads.

Option-adjusted spread. An option-adjusted spread (OAS) is of ten used when
comparing investment-grade corporate securities with mortgage-backed and U.S. Agency
issues. It is the effective spread for the class after removing any embedded options. The
use of the OAS is declining due to the reduction in corporate structures that contain
embedded options.

SPREAD ANALYSIS
Mean-reversion analysis. Probably because of its simplicity, mean-reversion analysis is

used extensively for analyzing spreads. The presumption with mean reversion is that
spreads between sectors tend to revert toward their historical means.
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The procedure is as follows:

* If the current spread is significantly greater than the historic mean, buy the sector or
issue. (If yield is high on a relative basis, price is low.)

* If the current spread is significantly less than the historic mean, sell the sector or
issue. (If yield is low on a relative basis, price is high.)

Quality-spread analysis. Quality-spread analysis is based on the spread differential
between low- and high-quality credits. Based on this analysis, a manager may buy an
issue with a spread wider than that which is justified by its intrinsic quality. However,
there is risk that the spread will not narrow or will become even greater.

Percentage yield spread analysis. Percentage yield spread analysis divides the yields

on corporate bonds by the yields on Treasuries with the same duration. If the ratio

is higher than justified by the historical ratio, the spread is expected to fall, making
corporate bond prices rise. Methodological deficiencies render this form of analysis of
little use. For example, the denominator in the ratio (government yields) is just one of
many factors that contribute to corporate yields. Supply, demand, profitability, default,
liquidity, and other factors can enhance or diminish any insights derived from the ratio
of corporate yields to government yields.

BOND STRUCTURES

Structural analysis is the analysis of the performance of structures (e.g., bullet, callable,
putable, and sinking fund) on a relative-value basis. This type of analysis is becoming
less useful, however, as the U.S. and global corporate bond markets move toward the
homogeneous bullet structure of the European corporate bond market. However, it

is still a valuable tool that can be used to enhance risk-adjusted returns of corporate
portfolios.

Bullet Structures

Short-term bullets have maturities of one to five years and are used on the short end of
a barbell strategy. A barbell is a portfolio that contains short- and long-term bonds. As

opposed to using short-term Treasuries, corporate securities are used at the front end of
the yield curve with long-term Treasuries at the long end of the yield curve.

Medium-term bullets (maturities of five to 12 years) are the most popular sector in the
United States and Europe. When the yield curve is positively sloped, 20-year structures
are often attractive, because they offer higher yields than 10- or 15-year structures but

lower duration than 30-year securities.

Long-term bullets (30-year maturities) are the most commonly used long-term security

in the global corporate bond market. They offer managers and investors additional
positive convexity at the cost of increased effective duration.
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Early Retirement Provisions

Callable bonds. An important consideration in valuing bonds is that the difference
between the prices of otherwise identical non-callable and callable bonds is the value of
the embedded option. Thus, their price and return differentials are driven by the value
of the embedded option.

Due to the negative convexity caused by the embedded option, callable bonds:

*  Underperform non-callables when interest rates fall. They do not realize the gains
from a bond market rally (falling rates), because, due to the embedded option, their
prices do not rise as much as those of similar non-callables.

*  Outperform non-callables in bear bond markets with rising rates as the probability
of being called falls. (When the current rate is lower than the coupon rate, their
negative convexity makes callables respond less to increasing rates.)

*  When yields are very high, relative to coupon rates, the callable bond will behave
much the same as the non-callable (i.e., the call option has little or no value).

Professor’s Note: Unless rates are very high (relative to the coupon rate), the
@ embedded option in a callable bond has value. Anytime the option has value,
a callable bond will have less interest rate sensitivity than a comparable non-

callable.

Sinking funds. Sinking funds provide for the early retirement of a portion of an issue
of bonds. Sinking fund structures priced at a discount to par have historically retained
upside price potential during interest rate declines as long as the bonds remain priced at
a discount to par (the firm can call the bonds back at par). Furthermore, given that the
issuer is usually required to repurchase part of the issue each year, the price of sinking
fund structures does not fall as much relative to callable and bullet structures when
interest rates rise.

Putable bonds. Due to the relative scarcity of bonds with put options, it is difficult

to reach a conclusion regarding their performance and valuation. Thus, managers and
investors should only consider putable bonds as an alternative, when there is a strong
belief that interest rates will rise (i.e., increases in interest rates increase the value of the
embedded put option).

It is worth noting that valuation models for bonds with embedded put options often
fail to incorporate the probability that the issuer will be unable to fulfill its obligation
to repurchase its bonds. This is particularly relevant to the valuation of putable bonds
issued by high-yield issuers. It may be that the creditworthiness of the high-yield
issuer is a more relevant indicator of the value of the bond than that calculated using a
valuation model.
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CREDIT ANALYSIS

Credit analysis involves examining financial statements, bond documents, and trends in
credit ratings. It provides an analytic framework in assessing key information in sector
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selection. It could include:

*  Capacity to pay in corporate credit analysis.
*  The quality of the collateral and the servicer are important in the analysis of asset-
backed securities.
*  The ability to assess and collect taxes for municipal bonds.
* An assessment of the country’s ability to pay (economic risk) and willingness to pay
(political risk) for sovereign bond issuers.

The main disadvantage to credit analysis is the need to continually search out and
interpret information, which is becoming more arduous with the expansion in the
universe of global bonds. In order to be effective, managers must establish and support
an effective credit analysis system within their managerial domains to assure that
appropriate information is available to make the best possible choices.

Figure 1 is a compilation of the primary relative valuation methodologies along with

their descriptions.

Figure 1: Relative Valuation Methodologies

Methodology

Description

Strategy

Total return
analysis

Consider coupons (yield) as well as
potential price increases or decreases.

Study past bond reactions to

macroeconomic changes to pI‘OjCCt

future returns.

Primary market
analysis

Supply of and demand for new issues
affects returns. Increases (decreases)
in new issues tend to decrease
(increase) relative yields.

When you expect rates to fall, you
expect new issues and refinances
to increase.

Liquidity and
trading analysis

Liquidity drives bid-ask prices and
yields. As liquidity increases, demand
increases. As trading increases, prices
increase and yields decrease.

Identify issues/sectors that you
expect to increase in price from
increased liquidity.

Secondary Reasons for trading. Yield/spread pickup trades.
trading Credit-upside trades.
rationales Credit-defense trades.
New issue swaps.
Sector-rotation trades.
Curve-adjustment trades.
Structure trades.
Cash flow reinvestment.
Secondary Reasons for not trading. Portfolio constraints.
trading “Story” disagreement.
constraints Buy and hold.
Seasonality.
Spread analysis ~ Analyze the various spreads. Mean-reversion analysis.

With increased rate volatility
(uncertainty), spreads tend to
increase and widen with maturity.

Quality-spread analysis.
Percentage yield spread analysis.
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Figure 1: Relative Valuation Methodologies

Study the structure of bond issues:
bullets, callable, sinking funds, and
put options.

Structural
analysis

Determine which bond structures
will perform best given your
macro predictions.

Study credit and yield curves.
With increased rate volatility
(uncertainty), spreads tend to
increase and widen with maturity.

Credit curve
analysis

Credit spread curves tend to
change with the economic cycle
(i.e., narrow during upturns and
widen during downturns).

Credit analysis Upgrades cause reduced yields and

increased prices. Downgrades cause

increased yields and decreased prices.

Identify credit upgrade and
downgrade candidates.

Macro allocation is across sectors.
Micro allocation is within a sector.

Asset allocation/
Sector analysis

Identify sectors/firms expected to
outperform.

Rationales for Not Trading

There are also circumstances under which managers will not trade or are prohibited from

trading;

Trading constraints. Portfolio trading constraints are considered to be a major
contributor to inefficiencies in the global corporate bond market. Examples include:

*  Quality constraints. Some investors are limited to investing only in investment grade

bonds.

*  Restrictions on structures (callables or convertibles not allowed) and foreign bonds.
* High-yield corporate exposure limits for insurance companies.
*  Structure and quality restrictions for European investors.

*  Floating rate requirements for commercial banks.

Other factors that can contribute to inefficiencies include story disagreement, buy and

hold, and seasonality.

Story disagreement refers to the lack of consensus between buy-side and sell-side
analysts and strategists, which can lead to conflicting recommendations and uncertainty

about optimal trading strategies.

Professor’s Note: In some cases, “story” disagreement can be similar to anchoring
and adjustment, which we discussed in Study Session 3. In this case, the portfolio
manager is ‘anchored” to a long-term forecast and is reluctant to change his
forecast and trade on new information because he disagrees with the widely

acce pred story.

Buy and hold represents an unwillingness to sell and recognize an accounting loss or
the desire to keep turnover low. Lack of liquidity has also been cited as a reason for not

trading.

Seasonality refers to the slowing of trading at the ends of months, quarters, and calendar
years, when portfolio managers are preoccupied with various reports and filings.
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KEY CONCEPTS

LOS 24.a

In relative value analysis, assets are compared along readily identifiable characteristics

and value measures. For example, in comparing firms we can use measures such as P/E

ratios for ranking. With bonds, some of the characteristics used include sector, issue,

and structure, which are used to rank the bonds across and within categories by expected
performance.

* In the top-down approach, the manager uses economy-wide projections to first
allocate funds to different countries or currencies. Then the analyst determines what
industries or sectors are expected to outperform and selects individual securities
within those industries.

*  The bottom-up approach starts at the borrom. The analyst selects undervalued
1ssues.

Classic relative-value analysis combines the best bond investment opportunities using
both the top-down and bottom-up approaches.

LOS 24.b

Cyclical changes relate to the number of new issues. Increases in the number of new
bond issues are sometimes associated with narrower spreads and relatively strong returns.

Secular changes relate to the characteristics of bond issues. In all but the high-yield
market, intermediate-term bullets dominate the corporate bond market. Bullet
maturities are not callable, putable, or sinkable. Callable issues still dominate the high-
yield segment, but this situation is expected to change as credit quality improves with
lower interest financing and refinancing.

LOS 24.c

Some investors are willing to give up additional return by investing in issues that possess
greater liquidity (e.g., larger-sized issues and government issues), other investors are
willing to sacrifice liquidity for issues which offer a greater yield (e.g., smaller-sized
issues and private placements).

LOS 24.d

Secondary trade rationales include the following:

*  Yield/spread pickup trades are the most cited reason for secondary trades.

*  Credit-upside trades reflect managers’ expectations that an issuer will experience a
quality upgrade that is not already reflected in the current spread.

*  Credit-defense trades reflect managers’ desires to reduce exposure to sectors where a
credit downgrade is expected to occur.

*  New issue swaps are trades into large, new issues, particularly on-the-run Treasuries
that are often perceived to have superior liquidity.

*  Sector rotation trades are undertaken to take advantage of sectors that are expected
to outperform on a total return basis.

*  Yield curve adjustment trades occur because of the desire to alter the duration of a
portfolio to be favorably positioned with respect to anticipated yield curve changes.
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Structure trades refers to swaps into structures (callable, bullet, and put) that will

have strong performance given an expected movement in volatility and yield curve

shape.

Cash flow reinvestment is a common reason for portfolio managers to trade in the

secondary market, particularly when primary issues are scarce.

LOS 24.e

Relative Valuation Methodologies

Methodology

Description

Strategy

Total return
analysis

Consider coupons (yield) as well as
potential price increases or decreases.

Study past bond reactions to
macroeconomic changes to project
future returns.

Primary market
analysis

Supply of and demand for new issues
affects returns. Increases (decreases)
in new issues tend to decrease
(increase) relative yields.

When you expect rates to fall, you
expect new issues and refinances
to increase.

Liquidity and
trading analysis

Liquidity drives bid-ask prices and
yields. As liquidity increases, demand
increases. As trading increases, prices
increase and yields decrease.

Identify issues/sectors that you
expect to increase in price from
increased liquidity.

Secondary Reasons for trading. Yield/spread pickup trades.
trading Credit-upside trades.
rationales Credit-defense trades.
New issue swaps.
Sector-rotation trades.
Curve-adjustment trades.
Structure trades.
Cash flow reinvestment.
Secondary Reasons for not trading. Portfolio constraints.
trading “Story” disagreement.
constraints Buy and hold.
Seasonality.
Spread analysis  Analyze the various spreads. Mean-reversion analysis.
With increased rate volatility Quality-spread analysis.
(uncertainty), spreads tend to Percentage yield spread analysis.
increase and widen with maturity.
Structural Study the structure of bond issues: Determine which bond structures
analysis bullets, callable, sinking funds, and will perform best given your

put options.

macro predictions.

Credit curve
analysis

Study credit and yield curves.
With increased rate volatility
(uncertainty), spreads tend to
increase and widen with maturity.

Credit spread curves tend to
change with the economic cycle
(i.e., narrow during upturns and
widen during downturns).

Credit analysis

Upgrades cause reduced yields and
increased prices. Downgrades cause
increased yields and decreased prices.

Identify credit upgrade and
downgrade candidates.

Asset allocation/
Sector analysis

Macro allocation is across sectors.
Micro allocation is within a sector.

Identify sectors/firms expected to
outperform.
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CONCEPT CHECKERS

1. Although all are presented as rationales for secondary trading, which is probably
the most common rationale?
A. New issue swaps.
B. Credit-upside trades.
C. Yield/spread pickup trades.
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2. There is an increase in secondary market trading based on cash flow
reinvestment when:
A. the yield curve is inverted.
B. the yield curve is relatively flat.
C. the primary supply is short or the composition of the primary market is not
compatible with portfolio objectives.

3. Although the practice is declining, it is common for practitioners to compare
the value of mortgage-backed and U.S. Agency securities with investment-grade
corporate securities. Which of the following spreads is used for this purpose?

A. Static spreads.
B. Nominal spreads.
C. Option-adjusted spreads.

4. Which of the following is not considered a spread tool widely used in the United
States for individually issued corporate bonds?
A. Swap spread analysis.
B. Percent yield analysis.
C. Quality spread analysis.

5. Failure to evaluate future performance on the basis of total return is a common
criticism of which of the following rationales for trading?
A. Credit-defense trades.
B. Credit-upside trades.
C. Yield/spread pickup trades.

6. Which of the following is considered the leading contributor to inefficiencies in
the global corporate marker?
A. Portfolio constraints.
B. The reluctance to trade if it will show a loss relative to book value.
C. The decline in trading activities that occurs during periods when
performance reports and government filings are being prepared.

7. Percentage yield analysis examines which of the following values as part of the
relative value analytical process? The ratio of:
A. corporate yields to government yields for securities of similar maturity.
B. corporate yields to government yields for securities of similar duration.
C. government yields to corporate yields for securities of similar duration.
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ANSWERS — CONCEPT CHECKERS

1.

C

It has been estimated that more than half of all secondary trades reflect investor
intentions to add additional yield.

Portfolio managers must search the secondary markets when portfolio cash flows occur
during interludes in the primary market or when the composition of the primary market
is not compatible with portfolio objectives.

To compare the volatility of sectors (mortgage-backed securities and U.S. Agencies),
practitioners of ten value investment-grade corporate securities in terms of option-
adjusted spreads. The static spread is only used when interest rate volatility is not a
concern.

Mean-reversion analysis, quality spread analysis, and percent yield analysis are
commonly used spread tools. A swap spread is a credit spread analysis tool widely used
in Europe and Asia for all types of bonds. In the United States, it is used for MBS,
CMBS, agency, and ABS.

Relative yield pickup trades are based on swapping bonds based on YTM and do not
include consideration of future price/spread movements.

Client-imposed portfolio constraints are the biggest contributor to bond market
inefficiencies.

Percentage yield analysis is a popular tool that compares the yields on corporates to the
yields on treasuries, keeping duration more or less constant.
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The following is a review of the Portfolio Management of Global Bonds and Fixed-Income Derivatives
principles designed to address the learning outcome statements set forth by CFA Institute. This topic is
also covered in:

FIXED-INCOME PORTFOLIO
MANAGEMENT—PART I1I

Study Session 10

ExaAM FOCUS

This topic assignment covers a variety of themes, many of which are also discussed in
other areas, as well as the effects of leverage on an investment, including calculations and
measures of risk. There is an important discussion of currency hedging that applies to any
type of investment, not just fixed income. Don'’t overlook it. Hedging fixed income is very
important—what it can and cannot accomplish, as well as calculations. Also, be familiar
with the credit derivatives discussed here—what does each do and how do they work.
The sections on foreign bond duration and breakeven spread may look unusual but are
just variations on the basics of duration and spread. There is a discussion of the manager
selection process that will be repeated in other topic areas. That is not intended to be hard
material so be familiar with it.

LEVERAGE

LOS 25.a: Evaluate the effect of leverage on portfolio duration and investment
returns.

CFA® Program Curriculum, Volume 4, page 98

For the Exam: The command word evaluate could imply that you will have to
calculate the difference in returns and/or durations between an unleveraged and
leveraged investment (i.e., determine the effect of leverage).

Leverage refers to the use of borrowed funds to purchase a portion of the securities in a
portfolio. Its use affects both the return and duration of the portfolio.

Leverage Effects

If the return earned on the investment is greater than the financing cost of borrowed
funds, the return to the investor will be favorably affected. Leverage is beneficial when
the strategy earns a return greater than the cost of borrowing.

Although leverage can increase returns, it also has a downside. If the strategy return falls

below the cost of borrowing, the loss to investors will be increased. So leverage magnifies
both good and bad outcomes.
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Additionally, as leverage increases, the dispersion of possible portfolio returns increases.
In other words, as more borrowed funds are used, the variability of portfolio returns
increases.

Some examples will help illustrate these relationships.

Practice the use of this formula by checking Figure 1. In the table, we use the same
example as above, except that we allow more leverage to be used (than the $70 million
above) and allow the return on invested assets to vary (from the 6% above).
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Figure 1: Leveraged Returns

Return on Invested Assets

Leverage 4% 6% 8%

$70 million 1.67% 8.33% 15.00%
$170 million -1.67% 11.67% 25.00%
$270 million -5.00% 15.00% 35.00%

The body of the table shows the leveraged return at combinations of return and leverage.
The rows show how leveraged returns increase when asset returns increase. The columns
show how leveraged returns either increase or decrease with leverage, depending on
whether the return is greater or less than the cost of borrowed funds.

For example, the first row shows the effects of asset returns on leveraged return holding
leverage constant at $70 million. Assuming $70 million in leverage, the leveraged return
increases from 1.67% to 15% as the return on assets increases from 4% to 8%. Likewise,
holding the asset return constant at 4% (which is less than the cost of funds), we see in
the first column that the leveraged return decreases from +1.67% to —5% as leverage is
increases from $70 million to $270 million.
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In summary:

*  Asleverage increases, the variability of returns increases.
*  As the investment return increases, the variability of returns increases.

The Effect of Leverage on Duration

Just as leverage increases the portfolio return variability, it also increases the duration,

given that the duration of borrowed funds is typically less than the duration of invested
funds.

Example: The effect of leverage on duration

Using the original example above, the manager’s portfolio was worth $100 million,
$30 million of which was his own funds (equity) and $70 million was borrowed. If
the duration of the invested funds is 5.0 and the duration of borrowed funds is 1.0,
calculate the duration of the equity.
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REPURCHASE AGREEMENTS

LOS 25.b: Discuss the use of repurchase agreements (repos) to finance bond
purchases and the factors that affect the repo rate.

CFA® Program Curriculum, Volume 4, page 101

To increase the leverage of their portfolios, portfolio managers sometimes borrow funds
on a short-term basis using repurchase agreements. In a repurchase agreement (repo),

the borrower (seller of the security) agrees to repurchase it from the buyer on an agreed
upon date at an agreed upon price (repurchase price).

Although it is legally a sale and subsequent purchase of securities, a repurchase
agreement is essentially a collateralized loan, where the difference between the sale and
repurchase prices is the interest on the loan. The rate of interest on the repo is referred
to as the 7epo rate.
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For example, assume a portfolio manager uses a repo to finance a $5 million position.
Assuming that the repo term is one day and the repo rate is 4%, the dollar interest can
be computed as follows:

dollar interest = $5 million x 0.04 x (1 / 360) = $555.55

This means that the portfolio manager agrees to sell a Treasury security to the lender
for $5 million and simultaneously agrees to repurchase the same security the next day
for $5,000,555.55. The $555.55 is analogous to the interest on the loan. The portfolio

manager gets the use of the $5 million for one day.

The manager (borrower) obtains funds at a cheap interest rate while the lender earns a
return greater than the risk-free rate. Although the term of a repo is typically a day or so,
they can be rolled over to extend the financing.

The lender in a repurchase agreement is exposed to credit risk, if the collateral remains
in the borrower’s custody. For instance, the borrower could:
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*  Sell the collateral.
*  Fraudulently use it as collateral for another loan.
*  Go bankrupt.

As a result of this risk, repos will be structured with different delivery scenarios:

1. The borrower is required to physically deliver the collateral to the lender. Physical
delivery can be costly however.

2. The collateral is deposited in a custodial accountat the borrower’s clearing bank. This
is a cost-effective way to reduce the fees associated with delivery.

3. The transfer of securities is executed electronically through the parties’ banks. This is
less expensive than physical delivery but does involve fees and transfer charges.

4. Delivery is sometimes not required if the borrower’s credit risk is low, if the parties are
familiar with one another, or if the transaction is short-term.

The Repo Rate

No single repo rate exists for all repurchase agreements. The particular repo rate depends
upon a number of factors.

*  The repo rate increases as the credit risk of the borrower increases (when delivery is
not required).

*  As the quality of the collateral increases, the repo rate declines.

*  As the term of the repo increases, the repo rate increases. It is important to note
that the repo rate is a function of the repo term, not the maturity of the collateral
securities.

*  Delivery. If collateral is physically delivered, then the repo rate will be lower. If the
repo is held by the borrower’s bank, the rate will be higher. If no delivery takes place,
the rate will be even higher.
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* Collateral. If the availability of the collateral is limited, the repo rate will be lower.
The lender may be willing to accept a lower rate in order to obtain a security they
need to make delivery on another agreement.

¢ The federal funds rate, the rate at which banks borrow funds from one another, is a
benchmark for repo rates. The higher the federal funds rate, the higher the repo rate.

*  As the demand for funds at financial institutions changes due to seasonal factors, so
will the repo rate.

BOND RISK MEASURES

LOS 25.c: Critique the use of standard deviation, target semivariance, shortfall
risk, and value at risk as measures of fixed-income portfolio risk.

CFA® Program Curriculum, Volume 4, page 104

Duration is used as a measure of the interest rate risk of a portfolio. The duration for
a portfolio is just the weighted average of the duration of its individual bonds. The
duration of a portfolio can be adjusted using derivative securities, as we will see later on.

The limitations of duration as a risk measure include the fact that it is not accurate for
large yield changes and for bonds with negative convexity. As such, other measures of
bond risk should be examined.

Standard Deviation

The standard deviation measures the dispersion of returns around the mean return and is
the square root of the variance. Assuming a symmetrical, normal distribution of returns
around the mean, 68.3% of the returns will occur within + one standard deviation of the
mean. For example, a normal distribution of investment returns with a mean of 8% and
a standard deviation of 4% means that 68.3% of all observed returns lie berween 4%
and 12% (8 —4 =4% and 8 + 4 = 12%).

Drawbacks of Standard Deviation and Variance

The problems with standard deviation and variance are as follows:

* Bond returns are often not normally distributed around the mean. For example,
bonds with options will have non-normal return distributions.

¢ The number of inputs (e.g., variances and covariances) increases significantly with
larger portfolios. In fact, if V represents the number of bonds in a portfolio, the
number of inputs necessary to estimate the standard deviation of a portfolio is equal
to [N(N +1)]/ 2.

*  Obraining estimates for each of these inputs is problematic. Historically, calculated
risk measures may not represent the risk measures that will be observed in the future.
Remember from studying duration that bond prices become less sensitive to interest
rate changes as the maturity date nears. Therefore, today’s volatility will probably
not be the same as tomorrow’s volatility. Furthermore, a bond’s options will change
in their influence over time, making the estimation of future portfolio risk even
more difficult.
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Other measures of risk have been developed to specifically examine downside risk.
Downside risk measures focus on the portion of a returns distribution that fall below
some targeted return.

Semivariance

As its name implies, semivariance measures the dispersion of returns. Unlike its
namesake (variance), semivariance does not measure the total dispersion of all returns
above and below the mean. Instead, it measures only the dispersion of returns below a
target return, which is the risk that most investors are concerned about.

Drawbacks of Semivariance

Despite its advantage, semivariance is not a commonly used risk measure for the
following reasons:

* It is difficult to compute for a large bond portfolio. While computing the portfolio
standard deviation is computationally straightforward, there is no easy way of doing
so for semivariance.

* If investment returns are symmetric, the semivariance yields the same rankings as the
variance and the variance is better understood.

* If investment returns are not symmetric, it can be quite difficult to forecast
downside risk and the semivariance may not be a good indicator of future risk.

*  Because the semivariance is estimated with only half the distribution, it uses a
smaller sample size and is generally less accurate statistically.

Shortfall Risk
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Whereas the semivariance measures the dispersion of returns below a specified target
return, shortfall risk measures the probabiliry that the actual return will be less than the
target return. For example, the shortfall risk may be specified as: there is a 9.3% chance
that returns will be less than the Treasury bill rate this year.

The primary criticism of the shortfall risk measure is:

*  Shortfall risk does not consider the impact of outliers so the magnitude (dollar
amount) of the shortfall below the target return is ignored. In the example above, we
are given no information on how low returns could actually get below the Treasury
bill return.

Value at Risk

The value at risk (VAR) provides the probability of a return less than a given amount
over a specific time period. For example, VAR could be specified as, “There is a 5%
probability that the loss on a bond portfolio will be $242,000 or more over the next
month.”

The primary criticism of VAR is:

* Asin the shortfall risk measure, VAR does not provide the magnitude of losses that
exceed that specified by VAR.
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Professor’s Note: There is an in-depth discussion of three methods of calculating
VAR and their respective advantages and disadvantages in Study Session 14.

For the Exam: Be ready to use your knowledge of the risk measure disadvantages in a
critique of statements made by analysts or portfolio managers.

Futures CONTRACTS

Interest rate futures are a cost-effective means for managing the dollar duration of

a bond portfolio. There are interest rate futures contracts on securities of varying
maturities, from 30 days to 30 years. The Chicago Board of Trade (CBOT) has a 30-year
Treasury futures contract, on which any bond with a maturity or first call of at least 15
years is deliverable. The 30-year contract is very popular, and it is used in most examples
and problems.

Just like bond prices, the prices of an interest rate futures contract will change when
interest rates change. Also like a bond, the direction of the price change for a long
position is opposite to the direction of the change in interest rates. Consequently, futures
contracts can be utilized to lengthen or shorten portfolio duration simply by purchasing
or shorting the contracts. As you will see, the focus of the next two LOS is dollar
duration, which we will discuss shortly.

Cheapest to deliver (CTD) is a very descriptive term for a bond that the counterparty
in the short position can deliver to satisfy the obligation of the futures contract. For
example, many different bonds can be used to satisfy a CBOT 30-year Treasury bond
futures contract. Furthermore, the short position has some choice with respect to the
time of delivery. Note that these issues are not addressed in the LOS to follow so this
discussion is just to help with your comprehension.

Professor’s Note: The option of choosing the bond to deliver on the futures contract
is sometimes referred to as the ‘quality” option or “swap” option. The ability ro
choose the actual delivery day is referred to as the “timing” option. The “wild
card” option is the right to announce, after the exchange has closed, your intent to
deliver on the contract.

A conversion factor helps determine the price received at delivery by the party with the
short position. The quoted price for the CTD is the product of the quoted futures price
and the conversion factor. This will be demonstrated in the examples below. Each bond
eligible for delivery has a conversion factor provided by the exchange, the computation

of which is not important here.
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ADVANTAGES OF INTEREST RATE FUTURES

LOS 25.d: Demonstrate the advantages of using futures instead of cash market
instruments to alter portfolio risk.

CFA® Program Curriculum, Volume 4, page 106
There are three main advantages to using futures over cash market instruments. All three

advantages are derived from the fact that there are low transactions costs and a great deal
of depth in the futures market.

Compared to cash market instruments, futures:
1. Are more liquid.
2. Areless expensive.

3. Make short positions more readily obtainable, because the contracts can be more
easily shorted than an actual bond.
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DOLLAR DURATION

For the Exam: The advantages of using futures over cash instruments are fairly
straightforward and likely only a secondary consideration here. Your ability to
construct a hedge using futures is much more important.

The dollar duration is the dollar change in the price of a bond, portfolio, or futures
contract resulting from a 100 bps change in yield. The relationship between duration
and dollar duration is straightforward.

For a given bond with an initial value:
duration = (% Avalue) = —(effective duration)(0.01)

Multiplying through by the market value of the bond or portfolio, we get dollar
duration, represented by DD:

DD = ($Avalue) = —(effective duration)(0.01) (value)

The dollar duration of a futures contract is the change in the futures dollar value for
a 100 bps interest rate change. The dollar duration of a portfolio can be adjusted by
taking a position in futures contracts.

To increase dollar duration — buy futures contracts.

To decrease dollar duration — sell futures contracts.
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DURATION MANAGEMENT

LOS 25.e: Formulate and evaluate an immunization strategy based on interest
rate futures.

CFA® Program Curriculum, Volume 4, page 107

Hedging or controlling interest rate risk can involve either buying or selling derivatives,
depending on the objectives. One approach is to determine a target dollar duration,
compare that to the existing dollar duration, and determine the dollar duration of
futures to add or subtract to reach the target. Comparing this to the dollar duration of
the futures makes it easy to determine the number of contracts. This can be expressed as:

DDT = DDP ¢ DDFutures

where:
DD.. = the target dollar duration of the portfolio plus futures
DD, = the dollar duration of the portfolio before adding futures

DDgycures = the total dollar duration of the added futures contracts
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Note that we denote the dollar duration of a single futures contract as DDy.

* A positive DD of futures indicates increasing duration and buying contracts.
* A negative DD of futures indicates decreasing duration and selling contracts.

As an aside, once a given DD has been achieved, market conditions will probably
change the portfolio’s properties, and the manager will usually adjust the futures position
to move the dollar duration of the portfolio (which now includes futures) back to DD+

It is quite simple to determine the number of contracts needed to achieve a dollar
duration if you are given the dollar durations of the current portfolio, the target
portfolio, and one futures contract.

Example: Achieving the target dollar duration

The manager of a bond portfolio expects an increase in interest rates, so duration
should be reduced. The portfolio has a dollar duration of $32,000, and he would like to
reduce it to $20,000. The manager chooses a futures contract with a dollar duration of
$1,100. How can the manager achieve the target duration?
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Answer:
DDy —DDp
DD;
_ $20,000 — $32,000 _
B $1,100 B

number of contracts=

—10.91

The manager should short (sell) 11 contracts to reduce the dollar duration.

The Hedging Formula

While conceptually easy to understand, it is more common to work from duration
rather than dollar duration and from the characteristics of the cheapest-to-deliver that
underlies the contract.

Working from dollar durations, the number of contracts to construct a hedge is:

DD+ —DDp
DDy

number of contracts =

A more common approach is to rewrite this formula and work directly from durations
as:

(D1 —Dp)Pp
DerpPerp

number of contracts = (CTD conversion factor)
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Hedging Issues

For the Exam: The material on the next several pages is presented as necessary
background material. It is not specifically addressed in any LOS.

Although calculating the number of contracts needed to increase or decrease interest rate
risk exposure is straightforward, in practice the hedge may not work as planned. The
following discusses some of the issues in hedging that may arise in practice.

Basis Risk and Cross Hedging
Price basis refers to the difference between the spot price and the futures price at delivery:
price basis = spot (cash) price ~ futures delivery price

Basis risk is the variability of the basis. It is an important consideration for hedges
that will be lifted in the intermediate term (i.e., before delivery). Basis can change
unexpectedly due to difference in the underlying bond and the futures contract.

In a cross hedge, the underlying security in the futures contract is not identical to the
asset being hedged (e.g., using T-bond futures to hedge corporate bonds). A cross hedge
can be either long or short. It must be used if no corresponding futures contract exists
for a given position or, if a corresponding contract exists, its liquidity is too low to be
effective.

The prices of the bond portfolio and the futures contract will vary over time with
changes in interest rates. And since they are not perfectly correlated, they can move
closer together or farther apart. In other words, the basis changes over time. If the basis
is significantly different than expected at the horizon date for the investment, the hedge
could be quite ineffective.

Thus, it is important to note that at the initiation of a hedge, a manager substitutes the
uncertainty of the basis for the uncertainty of the price of the hedged security. In other
words, the manager may think he has effectively hedged the risk of the bond with a
futures contract, when in fact he has not.

When implementing a cross hedge, the manager should evaluate the differences in the
relevant risk factor exposures of the bond and the futures contract. If the bond has
greater sensitivity to interest rate changes, for example, more of the futures contract will
be needed to effectively hedge the bond position.

The desired hedge ratio is given by:

exposure of bond to risk factor

hedge ratio = : :
exposure of futures to risk factor
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For example, if it was determined that 100 futures contracts would be needed to hedge
a bond portfolio and the manager subsequently estimates that the hedge ratio is 1.2, the
bond portfolio should be hedged with 120 contracts.

Note that the hedge ratio and hence the number of contracts should be estimated for
the time at which the hedge is lifted (i.e., the hedge horizon), because this is when the
manager wishes to lock in a value. The manager should also have an estimate of the
price, because the effect of changes in risk will vary as price and yield vary.

Given that the pricing of the futures contract depends on the cheapest-to-deliver bond,
the hedge ratio can also be expressed as:

(1) hetlpe gk exposure of bond to risk factor _ exposure of CTD to risk factor

exposure of CTD to risk factor  exposure of futures to risk factor

In the formula above, the second term on the right-hand side represents the conversion
factor for the CTD bond.

If we are examining interest rate risk as the risk factor and we wish to fully hedge
the bond, the target dollar duration is zero. Thus, we can rewrite the formula for the
number of contracts to hedge a bond from the numerical example above as:
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DpPp

- (CTD conversion factor)
CTD'CTD

(2) hedge ratio =
Note the similarities between (1) the general expression for hedging risk and (2) the
formula specific to hedging interest rate risk.

Yield Beta

Another complication that arises with cross hedges is that the spread in yields between
the bond and the futures may not be constant. In the calculations up to now, we have
assumed that the yield spread is constant (i.e., the yields change in unison so that the
spread remains the same). To adjust for changes in the spread, the yield beta is obtained
from a regression equation:

yield on bond = o + B(yield on CTD) + ¢

The yield beta, 3, shows the relationship between changes in the yields on the bond and
the CTD. A yield beta of 0.80, for example, would imply that for a yield change of 100
bps on the CTD, the yield on the bond changes 80 bps. If the yield spread between the
bond being hedged and the CTD issue is assumed to be constant, the yield beta must
equal one.

To adjust formula (2) for fully hedging interest rate risk when yield spread is not
constant, we must adjust the formula to incorporate the yield beta as follows:

DpP
hedge ratio = ——L-L—(CTD conversion factor)(yield beta)
DeroPerp
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The formula states that if the yield on the hedged bond or portfolio is more volatile than
that of the CTD (i.e., 8 > 1), then more futures contracts will be needed to hedge the
bond than would be the case if yield spreads were constant. If the yield on the bond was
less volatile, fewer contracts would be needed.

Professor’s Note: The basic concept of duration is parallel shifis in yield which
literally means all rates change by the same amount and yield beta is 1.0. This is
a reasonable assumption in most cases. For the exam, assume yield beta is 1.0 and
can be ignored in the calculation; ifyield beta is given, remember to include it as
a multiplier to the basic hedge formula.

Evaluating Hedging Effectiveness

The effectiveness of hedging strategies should be evaluated so that future hedging will be
more effective. There are three basic sources of hedging error. There can be an error in the:

1. Forecast of the basis at the time the hedge is lifted.
2. Estimated durations.
3. Estimated yield beta.

Estimating the duration of bonds with options can be particularly complicated and
should be estimated with care.

Professor’s Note: The following material is covered in more detail in Study Session
15

LOS 25.f: Explain the use of interest rate swaps and options to alter portfolio
cash flows and exposure to interest rate risk.

CFA® Program Curriculum, Volume 4, page 111

In an interest rate swap, one party typically pays a fixed rate of interest and the other
party pays a floating rate. The principal typically acts only as a reference value and is

not exchanged. The floating interest rate is based on London Interbank Offered Rate
(LIBOR), Treasury bills, or some other benchmark.

Swaps can be used to convert a floating rate loan or bond into a fixed rate, or vice versa.
They can also be used to alter the duration of a portfolio. Receiving fixed in a swap
increases duration while paying fixed reduces duration. The duration of the floating side
is negligible. Swaps are used to hedge interest rate risk because they are lower in cost
than futures and other contracts.
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Professor’s Note: This is an important conce pt that was taught at Levels [ and I1.
A swap can be replicared with a pair of capital market transactions. You own one
and are short the other. In this case, a floating rate and fixed rate bond.

Just remember that to calculate the duration of a swap, add the duration of the

@ instrument that replicates what you receive and subtract the duration of the
instrument that replicates what you pay. Thus, for a receive fixed and pay floating,
add the duration of the fixed rate bond and subtract the duration of the floating
rate bond.

Also, remember that floating rate bonds have little duration.

For the Exam: The discussion we are about to begin discusses options on the price of

a bond or on the price of a bond futures contract. Think about two issues this brings

up:

1. A bond futures contract price moves up and down with the underlying bond’s
price. Conceptually, think of an option on a futures contract as being the same as
an option on the bond. This section is focused on conceptual usage.
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2. The exam will also deal with options on interest rates. How will a candidate know
if material is talking about options on price or on interest rates’ Read the context
of the discussion. The subsequent discussion makes no sense unless it is about
options on price. The exam will presume the ability to interpret information in
the context in which it is given.

Most interest rate options are written on interest rate futures contracts, rather than on
a debt security. In a call option written on a futures contract, the buyer has the right

to buy the futures contract at the strike price. If exercised, the seller would take a short
position in the futures contract. In a put option written on a futures contract, the buyer
has the right to sell the futures contract at the strike price.

The duration of an option depends on the duration of the underlying contract, the
option delta, and the leverage. The option delta measures the change in price of the
option relative to the change in the underlying contract. The leverage refers to the price
of the underlying contract relative to the price of the option. Out-of-the-money options
will be cheaper and hence provide more leverage than in-the-money options. However,
out-of -the-money options will be less sensitive to the underlying contract and hence
have a lower delta.

The delta and duration of a call will be positive (it provides the right to go long), and
the delta and duration of a put will be negative (it provides the right to go short).

Options can be used to establish a protective put or a covered call. In the former, the
purchase of a put protects a bond investment from increases in interest rates. If interest
rates fall, the bond investment will increase in value and the manager will let the put
expire worthless. The cost of the put will, however, reduce the manager’s return.
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In a covered call, the manager believes that the upside and downside on a bond owned
are limited and sells a call to earn extra income. If, however, interest rates fall, the
covered call will be exercised against the manager and reduce his return. If interest rates
rise, the loss on the bond will be buffered by the income from the sale of the call but can
still be substantial. If the manager wants downside protection, better choices would be
to hedge the bond or use a protective put.

There are also interest rate caps and floors. A call on price pays the call owner if the
underlying price rises above the strike price. A cap on interest rates pays the cap owner
if interest rates rise above a strike rate, and a cap normally specifies several pay dates,
not just final expiration. It is normally purchased by a floating rate payer to provide
protection against rising rates. A put on price pays the put owner if the underlying price
falls below the strike price. A floor on interest rates pays the floor owner if interest rates
fall below a strike rate, and a floor normally specifies several pay dates, not just final
expiration. It is normally purchased by a floating rate receiver to provide protection
against falling rates. A collar is a combination of a cap and floor, with one long and one
short, usually buy the cap and sell the floor.

For example, a bank borrows short-term to lend long-term. To protect against an
increase in short-term rates, the bank will buy a cap. If interest rates rise above the strike
rate, the cap will provide a payment to the bank that mitigates the increased cost of
borrowing. If interest rates fall, the bank will let the cap expire worthless and benefit
from the lower rate.

The bank may finance the purchase of the cap by selling a floor. If, however, short-term
rates fall below the floor’s strike rate, the bank will owe a payment on the floor and the
sale of the floor will adversely affect the bank.

On the other hand, an insurance company may have a long-term liability in the form
of an annuity contract that calls for fixed payments (i.e., payments at a fixed rate). The
proceeds from the sale of the annuity policy might be invested in a floating rate note.
The risk of short-term interest rates falling is mitigated by buying a floor. If short-term
rates fall below the strike rate, the floor will provide a payment that mitigates the lower
return to the insurance company. If short-term rates rise, the insurance company will let
the floor expire worthless and benefit from the higher rate.

The insurance company may finance the purchase of the floor by selling a cap. If,

however, short-term rates rise above the cap’s strike rate, the sale of the cap will reduce
the insurance company’s profits.
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MANAGING DEFAULT RISK, CREDIT SPREAD RISK, AND
DOWNGRADE RISK WITH DERIVATIVES

LOS 25.g: Compare default risk, credit spread risk, and downgrade risk and
demonstrate the use of credit derivative instruments to address each risk in the
context of a fixed-income portfolio.

CFA® Program Curriculum, Volume 4, page 114

Types of Credit Risk

There are three principal credit-related risks that can be addressed with credit derivative
instruments:

Default risk is the risk that the issuer will not meet the obligations of the issue (i.e., pay
interest and/or principal when due). This risk is unique in the sense that it results from a
potential action—failure to pay—of the debt issuer.
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Credit spread risk is the risk of an increase in the yield spread on an asset. Yield spread
is the asset’s yield minus the relevant risk-free benchmark. This risk is a function of
potential changes in the market’s collective evaluation of credit quality, as reflected by
the spread.

Downgrade risk is the possibility that the credit rating of an asset/issuer is downgraded
by a major credit-rating organization, such as Moody’s. If the credit rating is
downgraded, the price of the bond will fall as its yield rises.

Types of Credit Derivative Instruments

Credit derivatives are designed to transfer risk between the buyer and seller of the
instrument. They fall into three broad categories: (1) credir options, (2) credit forwards,
and (3) credit swaps.

Credit options. Credit options provide protection from adverse price movements related
to credit events or changes in the underlying reference asset’s spread over a risk-free rate.
When the payoff is based on the underlying asset’s price, the option is known as a binary
credit option. When the payoff is based on the underlying asset’s yield spread, the option
is known as a credit spread option.

Credit options written on an asset. A binary credit put option will provide protection
only if a specific credit event occurs, and if the value of the underlying asset is less than

the option strike price. A credit event is typically a default or an adverse change in credit

rating. The option value (OV) or payoff is:

OV = max [(strike — value), 0]
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Credit spread options. A credit spread call option will provide protection if the reference
asset’s spread (at option maturity) over the relevant risk-free benchmark increases beyond
the strike spread. The increase in the spread beyond the strike spread (i.e., the option
being in-the-money) constitutes an identifiable credit event, in and of itself. The OV or
payoff is:

OV = max [(actual spread — strike spread) x notional x risk factor, 0]

A credit spread put option is also where the underlying is the credit spread, but it is used
when the credit spread is predicted to decrease.
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Credit forwards. Credit spread forwards are forward contracts wherein the payment at
settlement is a function of the credit spread over the benchmark at the time the contract
matures. The value (FV) or payoff to the buyer of a credit spread forward is:

FV = (spread at maturity — contract spread) x notional x risk factor

This is a zero sum game in that for one party to gain, the other party to the contract
must lose. If the spread at maturity is less than the contract spread, the forward buyer
(often the portfolio manager) will have to pay the forward seller.

Example: Using credit spread forwards to address risk

A portfolio manager holds 1,000 bonds with a face value of $1 million. The current
spread over a comparable U.S. Treasury is 200 basis points. The portfolio manager
purchases a credit spread forward with notional principal of $1 million, a contract
spread of 250 basis points, and a risk factor of 10. At the contract’s maturity, the bond
price is $900, implying a spread of 350 basis points, what is the value of the forward?

Answer:
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FV = [(0.035 - 0.025) x $1 million x 10] = $100,000

Once again, the size of the notional principal and the risk factor are calibrated to the
level of protection desired by the portfolio manager. The resulting level of protection
was the same as that derived in the previous option examples.

Credit swaps. Credit swaps describe a category of products in the swap family, all of
which provide some form of credit risk transfer. Our focus here will be on credit default
swaps which can be viewed as protection, or insurance, against default on an underlying
credit instrument (called the reference asset or reference entity when referring to the
issuer).

To obtain the requisite insurance, the protection buyer agrees to pay the protection
seller a periodic fee in exchange for a commitment to stand behind an underlying bond
or loan should its issuer experience a credit event, such as default. A credit default swap
agreement will contain a list of credit events that apply to the agreement.

The terms of a credit swap are custom-designed to meet the needs of the counterparties.
They can be cash settled or there can be physical delivery, which generally means the
buyer of the swap delivers the reference asset to the counterparty for a cash payment.

Example: Using credit default swaps to address risk

The Rose Foundation enters into a 2-year credit default swap on a notional principal of
$10 million of 5-year bonds issued by the Crescent Corporation. The swap specifies an
annual premium of 55 basis points and cash settlement. Assume that the Crescent
Corporation defaults at the end of the first year, and the bonds are trading at 60 cents to
the dollar. Describe the cash flows associated with the credit default swap.
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Answer:

The Rose Foundation would pay $55,000 (0.0055 x $10 million) at the beginning of
the first year to the seller of the credit default swap. If Crescent defaults after one year,
the Rose Foundation will receive a payment of $4,000,000 [(1 — 0.6) x $10 million)].
This payment compensates Rose for the decline in value of the bonds.

Note that in all cases, the rules for the calculation of the cash payouts for these credit
derivative instruments must be agreed upon when the instrument is created. Of
particular importance is the definition of what constitutes a credit event that will trigger
payment and the size of the resulting payment. The buyer will only realize adequate
protection from a specific type of credit risk if these parameters are correctly specified.

For the Exam: Whenever you see any material on swaps, pay attention. CFA Institute
likes swaps, any kind of swaps, and frequently asks questions on them. Be able to offer
a suggested swap to achieve the portfolio manager’s specified goals.

INTERNATIONAL BOND EXCESS RETURNS

LOS 25.h: Explain the potential sources of excess return for an international
bond portfolio.

CFA® Program Curriculum, Volume 4, page 120

The phrase excess return implies active management. That is, instead of passively
overseeing the portfolio, the manager of a bond portfolio actively seeks out sources of
additional return beyond that merely compensating for the level of risk. In this LOS, we
discuss six of the potential sources of excess return on international bonds: (1) market
selection, (2) currency selection, (3) duration management, (4) sector selection,

(5) credit analysis, and (6) markets outside the benchmark.

For the Exam: As you read through these sources for excess return, try to imagine their
equivalents in equity portfolio management, which is discussed in Study Session 11. For
example, market, sector, and currency selection all have direct counterparts in equity
portfolio management. Selecting securities or even markets outside the benchmark can
also be compared directly to equity portfolio management. Credit analysis involves
selecting bonds whose rating should either improve or fall. This could be compared

to selecting equities expected to out- or underperform, based on the manager’s
expectations. You might want to refer back to this material as you study the equity
portfolio management material.

Market selection involves selecting appropriate national bond markets. The manager
must determine which bond markets offer the best overall opportunities for value
enhancement.
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Currency selection. The manager must determine the amount of active currency
management versus the amount of currency hedging he will employ. The manager
should remain unhedged or employ hedging strategies to capture value only if she feels
confident in her ability to forecast interest rate changes and their resulting impact on
exchange rates. Due to the complexities and required expertise, currency management is
often treated as a separately managed function.

Duration management. Once the manager has determined what sectors (i.e., countries)
will be held, she must determine the optimal maturities. That is, anticipating shifts or
twists, the manager will of ten utilize segments of the yield curve to add value. Limited
maturity offerings in some markets can be overcome by employing fixed-income
derivatives.

Sector selection. This is directly analogous to domestic bond portfolio management.
Due to increasing ranges of maturities, ratings, and bond types (e.g., corporate,
government), the international bond portfolio manager is now able to add value through
credit analysis of entire sectors. (Note that sector selection refers to entire sectors, not
individual securities.)
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Credit analysis refers to recognizing value-added opportunities through credit analysis of
individual securities.

Markets outside the benchmark. Large foreign bond indices are usually composed of
sovereign (government) issues. With the increasing availability of corporate issues, the
manager may try to add value through enhanced indexing by adding corporates to an
indexed foreign bond portfolio.

INTERNATIONAL BOND DURATIONS

LOS 25.i: Evaluate 1) the change in value for a foreign bond when domestic
interest rates change and 2) the bond’s contribution to duration in a domestic
portfolio, given the duration of the foreign bond and the country beta.

CFA® Program Curriculum, Volume 4, page 121

For the Exam: Evaluating a change in value will probably require supporting
calculations.

If interest rates worldwide changed simultaneously by equal amounts (i.e., only parallel
shifts in the global yield curve), computing and interpreting the duration and duration
contribution of each of the bonds in a global bond portfolio would be no different
than doing so for a purely domestic portfolio. Unfortunately, we know that interest
rate changes are not always the result of parallel shifts and there is no such thing as a
global yield curve. Interest rates across the globe can change in the same direction by
different amounts or even move in opposite directions. They are influenced by local
macroeconomic factors and international factors including foreign interest rates.
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To assign meaning to the duration measures for foreign bonds, they must be
standardized. In other words, the sensitivity of the bonds to changes in their own
(foreign) interest rates has little meaning to the manager trying to measure the sensitivity
of his portfolio to changes in the domestic rate, unless the manager knows if and by
how much the foreign rate will change if the domestic rate changes. To estimate the
sensitivity of the prices of the foreign bonds to changes in the domestic interest rate, the
manager must measure the correlations between changes in their yields and changes in
the domestic interest rate.

Professor’s Note: The word standardized is used here to indicate that the foreign
bond’s duration measured against its local interest rate has been adjusted to have
the same meaning as the durations of the domestic bonds in the portfolio. In other
words, the foreign bond’s standardized duration measures its sensitivity to domestic
rates. This is my term only. You will not find it used in the Level Il curriculum.

Assuming there is a relationship (i.e., correlation) between yields on the domestic and
foreign bonds, the manager can regress the yield on the foreign bond against the yield on
a domestic bond of similar risk and maturity:

Ayield foreign = B(Ayield domestic) &g

In the regression, 3 is the country beta or yield beta, which measures the relationship
between changes in the yield on the foreign bond and changes in the yield on the domestic
bond. Multiplying the country beta times the change in the domestic rate gives the
manager the estimated change in the foreign yield. Then, multiplying the change in the
foreign yield by the bond’s duration gives the estimated change in the foreign bond’s price.

Example: Applying the country beta

Suppose the country (yield) beta for Japan is 0.45 for a British investor and the
duration of a Japanese bond is 6.0. Estimate the change in the price of the Japanese
bond given a 100 bps change in the domestic interest rate of the British investor.

Answer:

For a 100 bps change in the domestic rate, the Japanese bond’s yield will change (0.45)
(100 bp) = 45 bps. Multiplying the estimated change in the Japanese rate by the
Japanese bond’s duration gives the estimated change in the Japanese bond’s price.

%A = duration x Ay x Byicld

price

B e = 6 x (0.01 x 0.45) = 0.027 =2.7%

ic
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Duration Contribution

The duration of a foreign bond must also be adjusted when we calculate its contribution
to the portfolio duration. Remember that the contribution of a domestic bond to the
duration of a purely domestic portfolio is the bond’s weight in the portfolio multiplied
by its duration. Likewise, the duration contribution for a foreign bond to a portfolio is
its standardized duration multiplied by its weight in the portfolio.
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As with a purely domestic portfolio, the duration of a portfolio containing both
domestic and foreign bonds can be estimated as the sum of the individual bond duration
contributions.

Page 90 ©2012 Kaplan, Inc.



Study Session 10
Cross-Reference to CFA Institute Assigned Reading #25 — Fixed-Income Portfolio Management—Part II

THE HEDGING DECISION

LOS 25.j: Recommend and justify whether to hedge or not hedge currency risk
in an international bond investment.

CFA® Program Curriculum, Volume 4, page 123

For the Exam: The hedging strategies discussed in this section are all based on interest
rate parity (IRP). Before we turn to the hedging strategies, therefore, we review

IRP and its implications. The LOS asks you to “recommend and justify whether to
hedge or not hedge an international bond investment,” and that decision could be
made using IRP without even considering the strategies. If the LOS asked for you

to determine the optimal hedging strategy, we could ignore IRP and focus solely on
the strategies themselves. The curriculum only vaguely mentions IRP and resulting
arbitrage conditions, but we recommend that you know all this material when you
enter the test room.

Interest Rate Parity

For any two currencies, there is a unique relationship among the current spot exchange
rate, the short-term risk-free rates in the currencies, and the forward exchange rate. This
relationship is known as interest rate parity (IRP). The IRP formula summarizes this
arbitrage-free relationship:

1=y
1+cp

F—_—So[

where:

F = the forward exchange rate (domestic per foreign)

So = the current spot exchange rate (domestic per foreign)
cq = the domestic short-term rate

¢¢ = the foreign short-term rate

If we know the current interest rates and the spot exchange rate, we are able to
determine what forward exchange rate must prevail in order to prevent arbitrage.

When we compare this forward rate with the spot rate, we can determine the implied
currency appreciation or depreciation in percentage terms. Appreciation of the forward
foreign currency is called a premium, and depreciation in the forward foreign currency is
called a discount.

We can approximate the forward premium or discount (i.e., the currency differential) as
the difference in short-term rates:

F—S§
faf :%“Cd_cf

0
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Professor’s Note: £, -is read as the forward premium or discount (the forward

currency differential) of currency f (the foreign currency) relative to currency d (the
domestic currency).

We continue the review by calculating a currency differential.
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COVERED INTEREST ARBITRAGE

Covered interest arbitrage forces interest rates toward parity, because risk-free rates
must be the same across borders when forward exchange rates exist. For example, if the
spot and forward rates in the previous example were both $1.50/£, it would be possible
to borrow pounds sterling at 5.75%, convert to dollars, lend in dollars at 6.50%, and
fix our repayment in pounds sterling at the forward rate of $1.50. We would earn
potentially infinite profits with no capital at stake! Speculators trying to take advantage
of this situation would force rates back into equilibrium. We assume the forward rate
would be forced to $1.51064, at which the arbitrage would not be possible.

Professors Nove: If the nominal domestic interest rate is low relative ro the
nominal foreign interest rate, the foreign currency must trade at a forward
discount (this relationship is forced by arbitrage). Alternatively, if the nominal
home interest rate is high relative to the nominal foreign interest rate, the
foreign currency must trade ar a forward premium.
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If a foreign currency is trading at a forward discount, it is expected to depreciate relative
to the domestic currency (i.e., the forward rate, specified domestic per foreign, is less
than the spot rate). Likewise, if the foreign currency is trading at a forward premium,

it is expected to appreciate relative to the domestic currency (i.e., the forward rate,
specified domestic per foreign is greater than the spot rate).

We can check for an arbitrage opportunity by using the covered interest differential. The
covered interest differential says that the domestic interest rate should be the same as

the hedged foreign interest rate. More specifically, the difference between the domestic
interest rate and the hedged foreign rate should be zero.

The covered interest differential can be viewed by rewriting IRP in the following way:
£
So

The left-hand side of the equation is the domestic interest rate, while the right-hand
side is the hedged foreign rate (the foreign rate expressed in domestic terms). Arbitrage
will prevent this relationship from getting out of balance. To preclude arbitrage, the
left-hand side minus the right-hand side should equal zero. Hence, the covered interest
differential can be written as:

(14cq)=(1+cf)

covered interest differential = (1 +cg)— (1+cf )[Si]
0
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Currency Hedging Techniques

For the Exam: This material is important, highly testable, and simpler than it looks.
It returns to an earlier topic of a domestic investor who invests in foreign securities,
thus taking on foreign currency risk. The focus here is calculating the contribution of
currency to return and approaches to hedging. As is common in the CFA curriculum,
the notation and terminology can differ from other sections. The term LMR will
again be used as the return of the investment denominated in the foreign currency of
the investment and LCR as the percent change in value of the foreign currency. Some
important assumptions:

The investor’s precise return is (1 + LCR) (1 + LMR) — 1, but adding LCR and
LMR is a close approximation and makes the underlying issues more clear. The
focus here is the additive approximation.

The material has nothing to do with fixed income per se. The LMR could be the
return on a bond, stock, or building, for example. This is a discussion of hedging
currency and the return created by hedging currency. Other related issues will be
explored in other study sessions.

Even perfect currency hedging does not lock in zero LCR but instead locks in the
initial basis, the difference in initial spot and forward price. Don’t ever forget this.
When IRP holds, arbitrage dictates that initial basis is determined by the relative
interest rates of the two currencies and the hedge (LCR) will earn a return equal
to adding the interest rate of the currency bought forward and losing the interest
rate of the currency sold forward. (This is the simple addition approximation
which is the focus of this section).

The exam is not going to test derivation so what you should conclude and know from
this coming material is:

Invest in a foreign asset, don’t hedge, and earn LMR + LCR

Invest in a foreign asset and (forward) hedge the currency. This means invest

in the foreign asset and sell the foreign currency forward. Earn the LMR + the
investor’s domestic interest rate — the foreign currency interest rate because the
LCR hedged will equal investor’s domestic interest rate — the foreign currency
interest rate. Generally, it is impossible to construct a perfect hedge, as you would
need to know in advance the ending value of the foreign currency asset to know
how much currency to sell forward. On the exam you would sell beginning value
unless directed otherwise.

This means that when selecting among foreign markets, the market with the
highest MRP (LMR - that market’s risk-free rate) will end up providing the best
currency hedged return.

Invest in a foreign asset and proxy hedge the currency. This means invest in the
foreign asset and sell a third currency (Z) forward. This is riskier and depends on
the foreign currency and Z being highly correlated. It might be done if the foreign
currency is difficult to hedge directly.

Invest in a foreign asset and cross hedge the currency. This means invest in the
foreign asset and sell the foreign currency forward to buy a different currency (X)
forward. This is taking active risk based on an expectation X will be the better
performing currency.

©2012 Kaplan, Inc. Page 95



Study Session 10
Cross-Reference to CFA Institute Assigned Reading #25 — Fixed-Income Portfolio Management—~Part I1

The approaches to hedging the currency risk in an international bond investment are:
(1) the forward hedge, (2) the proxy hedge, and (3) the cross hedge.

The forward hedge. The forward hedge is used to eliminate (most of) the currency risk.
Utilizing a forward hedge assumes forward contracts are available and actively traded
on the foreign currency in terms of the domestic currency. If so, the manager enters a
forward contract to sell the foreign currency at the current forward rate.

The proxy hedge. In a proxy hedge, the manager enters a forward contract between the
domestic currency and a second foreign currency that is correlated with the first foreign
currency (i.e., the currency in which the bond is denominated). Gains or losses on the
forward contract are expected to at least partially offset losses or gains in the domestic
return on the bond. Proxy hedges are utilized when forward contracts on the first
foreign currency are not actively traded or hedging the first foreign currency is relatively
expensive.

Notice that in currency hedging, the proxy hedge is what we would usually refer to as a
cross hedge in other financial transactions. In other words, the manager can’t construct a
hedge in the long asset, so he hedges using another, correlated asset.
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The cross hedge. In a currency cross hedge, the manager enters into a contract to deliver
the original foreign currency (i.e., the currency of the bond) for a third currency. Again,
it is hoped that gains or losses on the forward contract will at least partially offset losses

or gains in the domestic return on the bond. In other words, the manager takes steps to

eliminate the currency risk of the bond by replacing it with the risk of another currency.
The currency cross hedge, therefore, is a means of changing the risk exposure rather than
eliminating it.

Foreign Bond Returns

The return on an investment in a foreign bond can be broken down into its nominal
local return and the currency return implied by the forward currency differential:

R, ~ R + R,

where:

= the domestic return on the foreign bond

the local return on the foreign bond (i.e., in its local currency)

the expected (by the market) currency return; the forward premium or
discount

=
nmon 1

We can decompose the relationship using IRP, which demonstrates that the forward
premium or discount depends upon the interest rate differential:

R, =R+ R = Since R_ =~ i, -i;
R, =R+ R ~ R+ (y—i) = iy + R, —ip)
So, as shown by decomposing the return, as long as the bonds are similar in maturity

and other risk characteristics, choosing between them is determined solely by the bond
that offers the greatest excess return denominated in its local currency.
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The Hedging Decision

Professor’s Note: An important implication of this is that the ranking of returns

on fully hedged international investments depends only on the individual

investment’s risk premiums. That is, when comparing fully hedged strategies, the
6 investment that offers the highest excess return over the risk-free rate in its local

currency will provide the highest fully hedged return. Remember this material is
about hedging the currency and the LCR could be for a bond, stock, or building,
and so forth.

We explore the hedging decision by first determining the optimal bond to purchase and
then determining whether to hedge or not.
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BREAKEVEN SPREAD ANALYSIS

LOS 25 .k: Describe how breakeven spread analysis can be used to evaluate the
risk in seeking yield advantages across international bond markets.

CFA® Program Curriculum, Volume 4, page 127
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Breakeven analysis involves determining the widening in the spread between two bonds
that will make their total returns (i.e., coupon plus capital gain or loss) equivalent over a
given period. Although it does not address the risk associated with currency movements,
breakeven analysis does give the manager an idea of the amount of risk associated with
attempting to exploit a yield advantage.

Note that in performing a breakeven analysis, the manager must assume a sez time
horizon and measure the yield change in the bond with the higher duration.
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Professor’s Note: The spread between two bonds is the difference in their yields. In
breakeven analysis, for the total return of two bonds to become equal, the spread
between their yields will always widen—either the lower yielding bond will
increase in price, thereby decreasing its current yield (CY = coupon / price), or the
higher yielding bond will decrease in price, thereby increasing its current yield.
@ Either occurrence results in an increased (widening) spread between the two bonds.

T his section has described one specific application of breakeven analysis. More
generally, breakeven starts with an expected difference in return between rwo
investments and then examines one factor that could change. T he question is
how much could that factor change be fore it overwhelms the initial difference in
return. You will probably find practice questions that look at this more general
approach.

EMERGING MARKET DEBT

LOS 25.1: Discuss the advantages and risks of investing in emerging market

debt.
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CFA® Program Curriculum, Volume 4, page 128

In actively managing a fixed-income portfolio, managers often utilize a core-plus
approach. In a core-plus approach, the manager holds a core of investment grade debt
and then invests in bonds perceived to add the potential for generating added return.
Emerging market debt (EMD) is frequently utilized to add value in a core-plus strategy.

Advantages of investing in EMD include:

*  Generally provides a diversification benefit.

* Increased quality in emerging market sovereign bonds. In addition, emerging market
governments can implement fiscal and/or monetary policies to offset potentially
negative events and they have access to major worldwide lenders (e.g., World Bank,
International Monetary Fund).

* Increased resiliency; the ability to recover from value-siphoning events. When
EMD markets have been hit by some event, they tend to bounce back offering the
potential for high returns.

*  An undiversified index, like the major EMD index [i.e., the Emerging Markets Bond
Index Plus (EMBI+)], offers return-enhancing potential.

Risks associated with EMD include:

*  Unlike emerging market governments, emerging market corporations do not have
the tools available to help offset negative events.

*  EMD returns can be highly volatile with negatively skewed distributions.

* Alack of transparency and regulations gives emerging market sovereign debt higher
credit risk than sovereign debt in developed markets.

*  Under-developed legal systems that do not protect against actions taken by
governments. For example, there is little protection provided (i.e., lack of seniority
protection) for prior debt holders when emerging market governments add to their

debt.

Page 100 ©2012 Kaplan, Inc.



Study Session 10
Cross-Reference to CFA Institute Assigned Reading #25 — Fixed-Income Portfolio Management—Part II

* A lack of standardized covenants, which forces managers to carefully study each
issue.
* DPolitical risk (a.k.a. geopolitical risk).
¢ Political instability.
¢ Changes in taxation or other regulations.
¢ International investors may not be able to convert the local currency to their
domestic currency, due to restrictions imposed by emerging market
governments.
¢ Relaxed regulations on bankruptcy that serve to increase its likelihood.
¢ Imposed changes in the exchange rate (e.g., pegging).
e Lack of diversification within the EMBI+ index, which is concentrated in Latin
American debt (e.g., Brazil, Mexico).

SELECTING A FIXED-INCOME MANAGER

LOS 25.m: Discuss the criteria for selecting a fixed-income manager.

CEA® Program Curriculum, Volume 4, page 130

The due diligence required to identify managers who can consistently generate superior
returns (i.e., positive alpha), entails thoroughly analyzing the managers’ organization
and personnel as well as trading practices. Because the vast majority of the typical fixed-
income portfolio is managed actively, the focus should be on active managers. Past
performance, however, should not be used as an indicator of future success.

Criteria that should be utilized in determining the oprimal mix of active managers
include style analysis, selection bets, investment processes, and alpha correlations.

Style analysis. The majority of active returns can be explained by the managers’ selected
style. The primary concerns associated with researching the managers’ styles include not
only the styles employed but any additional risk exposures due to style.

Selection bets. Selection bets include credit spread analysis (i.e., which sectors or
securities will experience spread changes) and the identification of over- and
undervalued securities. By decomposing the manager’s excess returns, the sponsor can
determine the manager’s ability to generate superior returns from selection bets.

Investment processes. This step includes investigating the total investment processes of
the managers. What type of research is performed? How is alpha attained? Who makes
decisions and how are they made (e.g., committee, individual)? This step typically entails
interviewing several members of the organization.

Alpha correlations. Alphas should also be diversified. That is, if the alphas of the various
managers are highly correlated, not only will there be significant volatility in the overall
alpha, but the alphas will tend to be all positive or negative at the same time. The
sponsor should attempt to find the mix of active managers that optimizes the average
alpha with the alpha volatility.
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You may have noticed that the process for determining the best mix of fixed-income
active managers is much the same as that for selecting the best mix of equity portfolio
managers. The one consideration that distinguishes the two is the need for a low-fee
strategy. That is, fees are an important consideration in selecting any active manager, but
the ratio of fees to alpha is usually higher for fixed-income managers.
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KEY CONCEPTS

LOS 25.a
Leverage is only beneficial when the strategy earns a return greater than the cost of
borrowing.

Although leverage can increase returns, it also has a downside. If the strategy return falls
below the cost of borrowing, the loss to investors will be increased. So leverage magnifies
both good and bad outcomes.

leveraged return: Rp =R, + [(B/E) x (R; - ¢)]

LOS 25.b

To increase the leverage of their portfolios, portfolio managers sometimes borrow funds
on a short-term basis using repurchase agreements. In a repurchase agreement (or repo),
the borrower (seller of the security) agrees to repurchase it from the buyer on an agreed-
upon date at an agreed-upon price (repurchase price). Although it is legally a sale and
subsequent purchase of securities, a repurchase agreement is essentially a collateralized
loan, where the difference between the sale and repurchase prices is the interest on the
loan. The rate of interest on the repo is referred to as the repo rate.

The lender in a repurchase agreement is exposed to credit risk if the collateral remains in
the borrower’s custody. For instance, the borrower could sell the collateral, fraudulently
use it as collateral for another loan, or go bankrupt.

The repo rate decreases as the credit risk decreases, as the quality of the collateral
increases, as the term of the repo decreases, if collateral is physically delivered, if the
availability of the collateral is limited, and as the federal funds rate decreases.

LOS 25.c

Standard deviation measures the dispersion of returns around the mean.

Drawbacks of Standard Deviation and Variance

*  Bond returns are often not normally distributed around the mean.

*  The number of inputs (e.g., variances and covariances) increases significantly with
larger portfolios.

*  Obraining estimates for each of these inputs is problematic.

Semivariance measures the dispersion of returns below a target return.

Drawbacks of Semivariance

* It is difficult to compute for a large bond portfolio.

* If investment returns are symmetric, the semivariance yields the same rankings as the
variance and the variance is better understood.

* If investment returns are not symmetric, it can be quite difficult to forecast
downside risk and the semivariance may not be a good indicator of future risk.

*  Because the semivariance is estimated with only half the distribution, it is estimated
with less accuracy.

Shortfall risk measures the probabiliry that the actual return or value will be less than the
target return or value.
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Drawback of Shortfall Risk
*  Shortfall risk does not consider the impact of outliers so the magnitude (dollar
amount) of the shortfall below the target return is ignored.

The value at risk (VAR) provides the probability of a return less than a given amount
over a specific time period.

Drawback of VAR
* VAR does not provide the magnitude of losses that exceed that specified by VAR.

LOS 25.d

The main advantages to using futures over cash market instruments are that they are
more liquid, less expensive, and make short positions more readily obtainable because
the contracts can be more easily shorted.

The general rules for using futures contracts to control interest rate risk are:
* Long futures position — increase in duration.
*  Short futures position — decrease in duration.
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LOS 25.e

The most basic principle of controlling interest rate risk is to take positions in futures
contracts that modify DD, to achieve the specified target dollar duration, denoted
DD,

DDT N DDP i DDFutures

where:

DD = the target dollar duration of the portfolio plus futures
DD, = the dollar duration of the portfolio before adding futures
DDy, 1pes = the total dollar duration of the added futures contracts

For a long futures position, DD, > 0. For a short futures position, DDy < 0.
The basic hedging formula using DD:

DDy —DDp
DDy

number of contracts =

The generally more important basic hedging formula using duration:

(Dt —Dp)Pp
DerplPerp

number of contracts = (CTD conversion factor)

Remember, if a yield beta is given, include it as a multiplication.
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LOS 25.f

In volatile interest rate environments, floating rate assets and liabilities are subject

to cash flow risk, and fixed rate assets and liabilities are subject to market value risk.
Anticipating rising interest rates the holder of a fixed-rate asset might want to swap into
a floating rate to increase cash received as well as minimize the decline in market value.
The holder of a floating rate liability would want to swap into a fixed rate to minimize
the increase in cash paid and to maximize the decline in market value. Interest rate

put options (floors) are used to protect floating rate assets against falling interest rates.
Interest rate calls (caps) are used to protect floating rate liabilities against rising interest
rates. An option on a swap (i.e., a swaption) provides the holder the option to enter into
a swap before, during, or after a change in interest rates.

LOS 25.g

Default risk is the risk that the issuer will not make timely payments of principal
and/or interest. This risk can be effectively hedged through the use of credit swaps and
credit options.

Credit spread risk is the risk that the market’s collective assessment of an issue’s credit
quality will change, resulting in an increase in the yield spread. This risk can be managed
with credit options and credit forwards.

Downgrade risk reflects the possibility that the credit rating of an asset/issuer will be
downgraded by a major credit-rating organization. This risk can be managed through
the use of credit swaps and credit options.

When the payoff is based on the underlying asset’s price, the option is known as a binary
credit option. When the payoff is based on the underlying asset’s yield spread, the
option is known as a credit spread option.

A binary credit put option will provide protection if a specific credit event occurs, and
if the value of the underlying asset is less than the option strike price. A credit event is
typically a default or an adverse change in credit rating. The option value (OV) is:

OV = max [(strike — value), 0]
A credit spread call option will provide protection if the reference asset’s spread over the
relevant risk-free benchmark increases beyond the strike spread. The option value (OV) is:
OV = max [(actual spread — strike spread) x notional x risk factor, 0]
Credit spread forwards are forward contracts wherein the payment at settlement is a

function of the credit spread over the benchmark at the time the contract matures. The
value (FV) or payoff to the buyer of a credit spread forward is:

FV = (spread at maturity — contract spread) x notional x risk factor
This is a zero sum game in that for one party to gain, the other party to the contract

must lose. If the spread at maturity is less than the contract spread, the forward buyer
(of ten the portfolio manager) will have to pay the forward seller.

Credit default swaps can be viewed as protection against default on an underlying credit
instrument (called the reference asset or reference entity when referring to the issuer).
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LOS 25.h
Market selection. The manager must determine which bond markets offer the best
overall opportunities for value enhancement.

Currency selection. The manager must determine the amount of active currency
management versus the amount of currency hedging he will employ.

Duration management. The manager must determine the optimal maturities. Anticipating
shifts or twists, the manager will often utilize segments of the yield curve to add value.

Sector selection. Adding value through credit analysis of entire sectors.

Credit analysis refers to recognizing value-added opportunities through credit analysis of
individual securities.

Markets outside the benchmark. The manager may try to add value through enhanced
indexing by adding bonds not in the index.

LOS 25.i
The relationship (i.e., correlation) between yields on the domestic and foreign bonds can
be determined with:
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yield foreign = B(yield domcstic) i

In the regression, 3 is the country beta or yield beta, which measures the sensitivity of
the yield on the foreign bond to changes in the yield on the domestic bond. Multiplying
the country beta times the change in the domestic rate gives the manager the estimated
change in the foreign yield. Then, multiplying the change in the foreign yield by the
bond’s duration gives the estimated change in the foreign bond’s price.

The duration contribution for a foreign bond to a portfolio is its duration multiplied by
its weight in the portfolio and the country beta.

LOS 25
We can approximate the forward premium or discount (i.e., the currency differential) as
the difference in short-term rates:

(F—So)

faf= Ay —cf

The decision of whether or not to hedge a foreign bond is based upon interest rate parity
and the manager’s expectations for the foreign currency. The difference between the
domestic and foreign risk-free interest rates reflects interest rate parity. If the manager
expects the foreign currency to appreciate more or depreciate less than interest rate
parity implies, the position should not be hedged.
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LOS 25.k
Note that in performing a breakeven analysis, the manager must assume a ser time
horizon and measure the yield change in the bond with the higher duration.

The breakeven spread tells us by how much the spread between the yields of two bonds
will have to widen to offset the advantage of the higher-yielding bond.

change in price = —duration x Ay
Solving for Ay:

Ay = change in price

—duration

LOS 25.1

Advantages of investing in emerging market debt (EMD) include:

* Increased quality in emerging market sovereign bonds.

* Increased resiliency; the ability to recover from value-siphoning events.

* Lack of diversification in the major EMD index offers return-enhancing potential.

Risks associated with EMD include:

*  Unlike emerging market governments, emerging market corporations do not have
the tools available to help offset negative events.

* Highly volatile returns with negatively skewed distributions.

*  Alack of transparency and regulations.

*  Underdeveloped legal systems that do not protect against actions taken by
governments.

*  Alack of standardized covenants.

*  DPolitical risk.

LOS 25.m
Style analysis. The majority of active returns can be explained by the manager’s selected
style.

Selection bets. Selection bets include credit spread analysis (i.e., which sectors or
securities will experience spread changes) and the identification of over- and
undervalued securities.

Investment processes. This step includes investigating the total investment processes of
the managers.

Alpha correlations. Alphas should also be diversified. That is, if the alphas of the various
managers are highly correlated, not only will there be significant volatility in the overall
alpha, but the alphas will tend to be all positive or negative at the same time.
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CONCEPT CHECKERS

1. A portfolio manager has a portfolio worth $160 million, $40 million of which is
his own funds and $120 million is borrowed. If the return on the invested funds is
7%, and the cost of borrowed funds is 4%, the return on the portfolio is closest to:

A. 11.0%.
B. 12.0%.
C. 16.0%.
2. A manager’s portfolio is worth $160 million, $40 million of which is his own
funds and $120 million of which is borrowed. If the duration of the invested

o funds is 4.2, and the duration of borrowed funds is 0.8, the duration of the

- equity invested is closest to:

2 A. 3.6.

S B. 5.0.

g, C. 14.4.

5 3 Which of the responses best describes the relationship between the repo rate and
the term of the repo and delivery of the security? Lower repo rates are associated
with:

Term of the repo Delivery of the security
A. Intermediate Held by borrower’s bank
B. Longer No delivery
C. Shorter Physically delivered
4. If the target return for AA Bond Investors, Inc. is 15% and 15 out of 60 return
observations fall below the target return percentage, then shortfall risk is:
A, 15%.
B. 20%.
C. 25%.
5. Which of the following downside risk measures takes into consideration the

effects of outliers below the target return?
A. Value at risk.
B. Shortfall risk.

C. Semivariance.

6. Which of the following is least likely to be considered a characteristic of futures,
relative to the underlying cash market?
A. More liquid.
B. Harder to short.

C. Less expensive.

7. The effective duration of the futures contract is 3.25. The futures contract has
a face value of $100,000 and is currently trading at 102.5. What is the expected
change in value for a 75 basis point increase in interest rates?

A. -$2,437.50.
B. -$2,498.44.
C. -$3,250.00.
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An investor’s portfolio has a current dollar duration of £1,555,000. His target is
£2,250,000. The dollar duration of the relevant pound sterling futures contract
is £3,527.92. To achieve his target duration, he should:

A. sell 197 contracts.

B. buy 197 contracts.

C. buy 435 contracts.

With a current dollar duration of $487,500, an investor fears a 25-basis-point
rise in interest rates and wants to completely hedge the portfolio. The dollar
duration of the cheapest-to-deliver (CTD) issue is $4,750, and its conversion
factor is 0.917. How will she hedge this position?

A. Sell 94 contracts.

B. Buy 94 contracts.

C. Sell 112 contracts.

Observing the 6-month futures price, an investor concludes that the CTD
Treasury bond has an expected dollar duration of $6,954 six months from today.
Using this, he concludes that a corporate bond he holds has an expected dollar
duration of $8.559 per $100 six months from today. The value of his holding is
$10 million. The conversion factor for the CTD bond is 1.156. If he wants to
completely hedge the portfolio against a possible rise in rates of 75 basis points,
he should:

A. sell 94 contracts.

B. buy 94 contracts.

C. sell 142 contracts.

To hedge a bond portfolio against an increase in interest rates, which of the
following options positions will be the best choice to hedge the downside risk
while leaving as much of the upside potential intact?

A. A collar.

B. Long puts.

C. Longcalls.

There are three principal credit-related risks to which a portfolio manager is

exposed and can be addressed with the appropriate derivative securities. For

example, a manager owns Bond Q, and is concerned that the firm’s management

is about to take an action that will affect the value of Bond Q adversely. This

describes:

A. downgrade risk, and this can be most effectively managed with credit spread
options or credit forward contracts.

B. spread risk, and this can be most effectively managed with credit spread
options or swaps.

C. default risk, and this can be most effectively managed with binary credit
options or swaps.
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13. There are three principal credit-related risks to which a portfolio manager is
exposed and can be addressed with the appropriate derivative securities. For
example, a manager owns Bond R, and is concerned that market forces may
result in a change that will affect the value of Bond R adversely. This describes:
A. downgrade risk, and this can be most effectively managed with credit binary
options or credit forward contracts.

B. spread risk, and this can be most effectively managed with credit spread
options or credit forward contracts.

C. default risk, and this can be most effectively managed with credit spread
options or swaps.

14. There are three principal credit-related risks to which a portfolio manager is
exposed and can be addressed with the appropriate derivative securities. For
example, a manager owns Bond S, and is concerned that the actions of a third
party may result in a change that will affect the value of Bond S adversely. This
describes:

A. downgrade risk, and this can be most effectively managed with binary credit
options or swaps.

B. spread risk, and this can be most effectively managed with credit spread
options or swaps.

C. default risk, and this can be most effectively managed with binary credit
options or credit spread options.
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15. When considering potential sources of excess return for an international bond
portfolio manager, which of the following statements is mosz correce?

A. Market selection refers to nations in which investments are to occur,
currency selection refers to whether or not currency exposures are actively
managed or hedged, and sector selection refers to industries, ratings
categories, maturity ranges, et cetera.

B. Sector selection refers to nations in which investments are to occur, currency
selection refers to whether or not currency exposures are actively managed or
hedged, and market selection refers to industries, ratings categories, maturity
ranges, et cetera.

C. Currency selection refers to nations in which investments are to occur, and
sector selection refers to industries, ratings categories, maturity ranges,
et cetera.

16. A Canadian bond represents 10% of an international bond portfolio. It has a
duration of 7 and a yield beta of 1.2. If domestic interest rates change by 50
basis points, what is the estimated percentage price change for the bond, and
what is its duration contribution to the portfolio?

Price change Duration contribution

A 3.5% 0.70
B. 4.2% 0.84
C. 8.4% 0.42
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An international bond portfolio manager is considering two bonds for
investment. The bonds are comparable in terms of risk characteristics, and the
following information applies:

Country Nominal Return  Risk-Free Rate ~ Exchange Rate #/D

A 9.75% 8.50% 3.00
B 4.75% 3.25% 5.00
Domestic n/a 5575 n/a

You expect Currency A to depreciate against the domestic currency by 2.6%,
and you expect Currency B to appreciate against the domestic currency by 2.6%.
On a fully hedged basis, which bond should be selected, and, assuming that this
bond is selected, should the bond’s currency exposure be hedged?

A. Bond A; hedge.

B. Bond A; do not hedge.

C. Bond B; do not hedge.

A portfolio manager with investable funds is considering two alternatives:

Bond Nominal Yield Duration
Australian Bond 7.65% 6.5
New Zealand Bond 6.85% 33

If the target holding period is six months, by how much would either of the
yields on these two bonds have to change to offset the current yield advantage of
the Australian Bond?

A. Australian increase by 6 bp, New Zealand decrease by 8 bp.

B. Australian decrease by 6 bp, New Zealand increase by 8 bp.

C. Australian increase by 12 bp, New Zealand decrease by 15 bp.

From the perspective of an international bond portfolio manager, which of the
following is the least likely rationale for an allocation to emerging market debt
(EMD) securities?

A. EMD credit quality has been improving.

B. Holding EMD issues results in reduced currency risk exposure.

C. EMD issuers are recovering from adverse events more quickly than in the past.

With respect to emerging market debt (EMD), one of the main risks to the

foreign bondholder is political risk. Which of the following is least likely to be a

type of political risk?

A. Potential changes in tax and/or regulatory policy.

B. A lack of standardized debt covenants for EMD securities.

C. The possibility that investment capital cannot be repatriated to the investor’s
home country.

Factors that should be evaluated during the due diligence process when selecting

a fixed-income portfolio manager include:

A. style analysis, selection ability, investment process, and beta correlations.

B. style analysis, selection ability, investment process, and alpha correlations.

C. style analysis, selection ability, risk management process, and alpha
correlations.
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ANSWERS — CONCEPT CHECKERS

1. C The gross profit on the portfolio is: $160 million x 7% = $11.2 million.
The cost of borrowed funds is: $120 million x 4% = $4.8 million.
The net profit on the portfolio is: $11.2 million — $4.8 million = $6.4 million.
The return on the equity invested (i.e., the portfolio) is thus: $6.4 / $40 = 16.0%.
Alternatively, the problem can be solved as: 7% + [(120 / 40) x (7% — 4%)] = 16.0%.
2. C The duration of equity can be calculated with the following formula:

D.I-D.B
DE: i = B

Using the values in the problem:
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_ (4.2)160—(0.8)120
N 40

=14.40

Dg

3. C The repo rate decreases: as the credit risk decreases; as the quality of the collateral
increases; as the term of the repo decreases; if collateral is physically delivered, if the
availability of the collateral is limited: and as the federal funds rate decreases.

4. C Shortfall risk is the ratio of number of observations that fall below the target return to
the total number of observations. Shortfall risk = 15/ 60 = 25%.

5. C Like the variance, the semivariance measures the dispersion of returns. Unlike the
variance, semivariance does not measure the total dispersion of all returns above and
below the mean. Instead it only measures the dispersion of returns below a target return.

Of the responses, only the semivariance takes into consideration the effects of outliers
below the target return. By measuring all returns in the left hand side of the distribution,
outliers are considered by the semivariance. None of the other methods evaluate outliers.

6. B The advantages to using futures over cash market instruments are that they are more
liquid, less expensive, and make short positions more readily obtainable because the
contracts can be more easily shorted. There is a great deal of depth in the futures market
which explains their liquidity and low cost.

7. B -325x0.0075 x $102,500 = —$2,498.44

DDy —DD; _ 2,250,000 —1,555,000 _ 695,000

8. B number of contracts = = = =~ +197;
DD, 3.52.92 3,527.92
buy 197 contracts.
9. A number of contracts = % >~ —94; sell 94 contracts.
0.917
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_(s.ssg,i’oo)xmo million
number of contracts = & >~ —142; sell 142 contracts.

$6,954
1.156
Using a long put with the bond portfolio (a protective put) will provide downside

protection below the option strike price but will leave most of the upside potential
intact.

Although there are obviously many actions that a firm’s management could take to
the detriment of the bondholders, of the three principal credit-related risks, this most
accurately describes default risk. In this event, the firm’s management fails to pay
principal or interest when due, causing the issue to default. Default risk can be best
managed with binary credit put options or credit default swaps.

Market forces come to bear on bonds via required yields. The credit-related risk most
closely associated with market forces is credit spread risk, which is the difference
between the yield on the reference asset (Bond R in this case), and the appropriate
risk-free benchmark. If the spread increases, reflecting a deterioration in the markert’s
assessment of the creditworthiness of the issue or issuer, the value of Bond R will be
adversely affected. Credit spread risk can be best managed with credit spread options or
credit spread forward contracts.

The type of credit-related risk most closely associated with the actions of a third party
is downgrade risk. In this case, a major rating agency reduces its assessment of the
issue/issuer’s credit quality, and the value of the bond is adversely affected. This type of
credit risk can be best managed with binary credit options or swaps. In the case of both
instruments, the specified credit event is a downgrade below some level.

There ate at least six potential sources of excess return. Market selection concerns
determining which national bond markets may afford the best opportunities. Currency
selection concerns currency exposure management: should we hedge our exposures or
should we actively manage our exposures? Duration management refers to managing
interest rate risk and exposure so as to take advantage of any anticipated changes in rates.
Sector selection involves seeking out the best performing industries, ratings categories,
maturity ranges and other sector classifications. Creditanalysis concerns the evaluation
of credit qualities in an attempt to identify securities that may experience positive credit
quality changes. The degree to which we are willing to deviate from our benchmark,
which is often referred to as enhanced indexing.

The estimated price change is:

%A . =duration x Ay x 3 =7 x 0.005 x 1.2 =4.2%

price

The duration contribution is:

DC = weighting x duration x 3 = 0.10 x 7 x 1.2 = 0.84
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17. C Assuming a comparable level of risk and a fully hedged position, the bond selection is
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A

based upon the bond’s excess return:

Bond A excess return = 9.75 - 8.50 = 1.25%

Bond B excess return = 4.75 — 3.25 = 1.50%

Bond B should be selected under the assumption that the position will be fully hedged.

Once Bond B has been selected, if the hedging decision is revisited, the decision will
depend upon the change in currency values implied by the differential in the risk-free
rates, relative to the portfolio manager’s expectations.

Change in Currency B implied by the interest rate differential = 5.75 — 3.25 = +2.50%.
Because you expect Currency B to appreciate by 2.60%, you should not hedge.

The current yield advantage to the Australian Bond is 7.65 — 6.85 = 0.8% or 80
bp. Because the target holding period is six months, this represents 40 bp over the
investment horizon. Next, we calculate the required change for each bond:

Ayay = ﬂ — 0.06% — The yield would need to increase by 6 bp.
—6.

Aynz = 0.40% — —0.08% — The yield would need to decrease by 8 bp.

In either case, the yield advantage is offset by the spread widening.

Emerging market currencies can be extremely volatile, especially during negative market
events. Thus, even if the choice is between a bond in a developed country/currency and
an EMD issue, the currency risk is most likely to be greater for the EMD issue. The
other points are valid rationales for an allocation to EMD.

A lack of standardized debt covenants is certainly an issue, and creates risks for the EMD
holder. If the covenants were changed arbitrarily, that could constitute political risk.
However, the lack of standardization itself is not political risk. The other points are all
forms of political risk.

Four principal factors that should be evaluated during the due diligence process
surrounding the selection of a fixed-income portfolio manager are (1) style analysis
(which includes portfolio management policy), (2) security selection ability,

(3) investment process (which includes how research is conducted and decisions are
made), and (4) the correlation of the manager’s alpha with other current and prospective
managers.
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The following is a review of the Portfolio Management of Global Bonds and Fixed-Income Derivatives
principles designed to address the learning outcome statements set forth by CFA Institute. This topic is
also covered in:

HEDGING MORTGAGE SECURITIES
TO CAPTURE RELATIVE VALUE

Study Session 10

ExaM FOCUS

Hedging mortgage securities requires special considerations. Like callable bonds, mortgage
securities will have positive convexity at some levels of interest rates and negative convexity
at other levels. In addition the cash flows are front loaded both because the mortgage is
structured as a level payment amortizing security and even more so after the prepayment
behavior of the borrowers is considered. Successful hedging must address both these issues.
As with callable bonds, many of the underlying issues are revealed in the price/yield graph.
While math is presented, start your focus with a conceptual understanding of the issues
and solutions to successfully hedge mortgage securities.

MORTGAGE SECURITIES OVERVIEW

In this material the terms morigage securities or mortgage-backed securiry (MBS) apply

to securities that are structured to pay interest and/or principal as an annuity over the
life of the security and have a prepayment option embedded in the security. When
interest rates decline, people tend to refinance at the new, lower rate and prepay the

old, higher-rate mortgage. This creates negative convexity in the MBS. The embedded
option increases in value when interest rates decrease, resulting in a lower value for the
mortgage security compared to similar, non-callable, fixed-income instruments. It means
that the duration of the MBS changes with prepayment behavior.

To form an effective hedge on a mortgage security, a cash flow projection must model
prepayment patterns. The payments on an MBS are structured as an annuity with level
payments for the life of the loan. This is significantly different than a bond that pays
relatively small coupon payments over the bond life and then a large principal repayment
at maturity. The divergence in cash flow pattern is even larger when the homeowner’s
prepay option is considered. Primarily when interest rates fall but also for other random
reasons, homeowners may repay the mortgage early and this further front loads the cash
flows of a mortgage security. These issues make MBS cash flows very different from the
cash flow pattern of the bonds that underlie the available hedging instruments. The
result is that hedging an MBS requires more attention to the potential for twists in the
shape of the yield curve.
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Professor’s Note: The end result will be to start with the basic hedging approach
used elsewhere for standard bonds but use two contracts (a shorter and a longer
duration contract) instead of the single contract used elsewhere. The use of two
contracts better matches the dispersion of MBS cash flows. In addition options
@ (or dynamic adjustments over the life of the hedge) are used to deal with the

negative convexity.
If you would like to review the basics of mortgage-backed securities, check out

the free Schweser Level III online library volume entitled Morigage-Backed
Securities.

Convexity Issues

LOS 26.a: Demonstrate how a mortgage security’s negative convexity will affect
the performance of a hedge.
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CFA® Program Curriculum, Volume 4, page 150

The convexity of an MBS depends on the level of interest rates in relation to the coupon
rate on the MBS. This relationship is shown in Figure 1, which shows the traditional
price graph for an MBS or callable bond with an embedded call option. Convexity refers
to the nonlinear relationship between the value of a fixed-income instrument and its
yield. When interest rates are low in relation to the coupon rate on the mortgages the
homeowners have an economic incentive to refinance the mortgage loan at a new lower
interest rate and the MBS will have negative convexity. As the cash flows from loan
payoffs accelerate the effective duration of the MBS shortens and the MBS appreciates
in price less than the initial duration would have projected for the decline in interest
rates. Conversely if rates rise, the cash flows from prepayments decrease and the effective
duration increases causing a greater decline in price than initial duration would have
projected. The smaller appreciation and larger depreciation in price for a given change in
rates is called negative convexity.

At high relative interest rates the MBS will have positive convexity and a hedge based
on shorting bond (or note) contracts will work reasonably well. If interest rates stayed
around ry; and in the region of positive convexity, hedging could be based only on
duration and would not need to consider convexity issues.

However if interest rates fall significantly and stay around r; and in the region of
negative convexity, hedging based only on duration will not work well. Figure 2 is
designed to illustrate the negative convexity problem that occurs when interest rates stay
in the region of negative convexity. Figure 2 shows only the left-hand side of Figure 1
that was labeled as negative convexity and centers around r, .
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Figure 1: Price-Yield Function of an MBS

This straight line represents the duration and
projected price of the MBS in an area of low rates
where the MBS has negative convexity.

Non-Callable Security

rL I'(J I‘H

By itself the negative convexity is not the problem. The problem is it does not match
the convexity and price behavior of the contracts used as a hedge vehicle. The available
contracts for constructing the hedge are based on Treasury bonds or Treasury notes.
These contracts are based on non-callable bonds that have positive convexity at all levels
of interest rates. In Figure 2, a hedge position has been established and weighted such
thatat starting interest rates of r; the MBS is hedged. Without the convexity effect both
the MBS and hedge position would change equally in value when rates move and the
hedge would work. After considering convexity the hedge does not work as expected.
This can be shown by looking at what happens if rates move up to r_ or down to r_from

r.

Professor’s Note: It is important to realize thar the CFA text is focusing only on
what happens if interest rates are low enough so that negative convexity exists for
either an upward or downward movement in rates. Figure 2 is something quite
different from the discussion in Figure I that you have seen at Levels I and 11.
Figure 2 explains why there could be situations that require adding both calls
and puts to an MBS to have an effective hedge.

Figure 2: MBS vs. Hedge Position

B

Hedge Position with
positive convexity

MBS with

negative convexity

P Projected Price based
only on duration

I"t

[
=

t
+

©2012 Kaplan, Inc.

Page 117



Study Session 10
Cross-Reference to CFA Institute Assigned Reading #26 — Hedging Mortgage Securities to Capture Relative Value

Atr :

* Therise in rates from r; to r_reduces the homeowner’s incentive to refinance. The
option is moving out of the money. Prepayments decrease, duration increases, and
the MBS declines in price from P, to P, more than projected by straight duration.
For example duration only might have projected a decline in value of $100,000
when the actual decline could be $120,000.

* At the same time positive convexity of the hedge position results in decreasing
duration and a price change for the hedge position from P| to Pp,. Instead of a
duration only value decline of $100,000, value might decline $80,000. Because the
contracts were shorted to establish the hedge, the decline in value is a gain to the
short position.

* Asa result the hedge underperforms. Without convexity the $100,000 loss on the
MBS would be offset by a $100,000 gain on the short contract position. With
convexity effects the loss on the MBS is $120,000 while the short hedge position
gains only $80,000. The net is a loss of $40,000 after hedging.

Atr:

* The fall in rates from r; to r_increases the homeowner’s incentive to refinance.
The option is moving in the money. Prepayments increase, duration decreases, and
the MBS increases in value less than projected by straight duration. For example
duration alone might have projected an increase in value of $100,000 when the
actual increase is $80,000. The actual price change is from P, to P aF

* At the same time positive convexity of the hedge position results in increasing
duration and the hedge position increases more than the projected $100,000. For
example it might increase $120,000. The actual price change is from P to Pp.
Because the contracts were shorted to establish the hedge, the increase in value is a
loss to the short position.

* Asa result the hedge again underperforms. Without convexity the $100,000 gain
on the MBS would be offset by a $100,000 loss on the short contract position.
With convexity effects the gain on the MBS is only $80,000 while the short hedge
position loses $120,000. The net is a loss of $40,000 after hedging.
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Duration alone cannot solve this issue. The problem is convexity and the asymmetric
upside and downside in price movement of the hedge position with positive convexity
and the MBS with negative convexity. This issue does not arise when interest rates are
high and stay high enough that the MBS prepayment option stays out of the money.
Looking back at Figure 1 on the right side of the graph, labeled positive convexity, both
the MBS and hedge position would have positive convexity and an acceptable duration
only based hedge could be constructed.

This leads some investors to conclude that an MBS is a market-directional security that
should only be used when interest rates are high and negative convexity will not be an
issue. However this ignores the potential that the MBS could offer attractive return
enhancement in many different interest rate environments. Option-adjusted-spread
(OAY) is a tool to measure the expected incremental return after excluding the effects
of embedded options. A better strategy is to own an MBS when the OAS is attractive
(high) and hedge price risk as needed. Before looking at how to modify the basic
duration based hedge to deal with convexity issues, let’s look at the underlying risks in
an MBS.
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MORTGAGE SECURITY RISKS

LOS 26.b: Explain the risks associated with investing in mortgage securities
and discuss whether these risks can be effectively hedged.

CFA® Program Curriculum, Volume 4, page 153

For the Exam: You should be able to discuss the following five risks, their identifying
features, and whether they should be hedged.

1. Spread risk is the risk of the mortgage security’s yield spread over the corresponding
T-bond widening and thus lowering the value of the mortgage security relative to the
T-bond. Usually the manager focuses on the option-adjusted spread (OAS) and owns
an MBS when the spread is high and/or expected to narrow. In such cases the higher
income return and/or relative price performance will lead to the MBS outperforming
Treasury securities. This is no different than the decision of when to invest in
any non-Treasury security based on expected relative performance. Spread risk is
generally not hedged. Instead, take spread risk only when the spread is attractive.
Avoid an MBS and spread risk when the spread is expected to widen.

2. Interest rate risk refers to the change in price of fixed-income securities when
interest rates change. In its basic form it assumes parallel shifts in the yield curve
because it focuses on change in value when all interest rates change by the same
amount. It is different from spread risk because in order for the spread to change,
the interest rate on the two securities being compared must change by different
amounts. Interest rate risk can be hedged with duration based hedging. A manager
might hedge to avoid the uncertain price change that occurs as interest rates change
but still gain the benefit of an attractive spread, or the manager could selectively
hedge when rates are expected to rise to avoid the associated decline in price.

However a more effective duration hedge needs to consider the front loaded cash
flows of the MBS. Because the MBS cash flows are more concentrated in the

near term and the Treasury securities that underlie the contracts have cash flows
concentrated at final maturity, a traditional hedge using a single contract would
behave erratically if the yield curve steepens, flattens, or undergoes some other twist
in shape. This nonparallel yield curve risk of reshaping can be hedged with a 2-bond
hedge (to be discussed shortly).

3. Prepayment risk is the cause of the negative convexity, which means the mortgage
security loses more from a given increase in yield than it gains from a corresponding
decrease in yield. The problem in hedging is that the negative convexity of an MBS
at low levels of interest rates does not match the positive convexity of the contracts
used in the hedge position. This risk can be hedged by modifying the duration based
hedge with short futures to include either (1) options or (2) dynamic hedging.

* Dynamic hedging means buying or selling futures contracts to continually
adjust the short futures position as duration changes with changes in interest
rates. For example if the hedge were initiated by selling 50 T-contracts and
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interest rates then decline, the duration of the contract position will increase due
to their positive convexity while the duration of the MBS will decline with its
negative convexity. The hedge will no longer work. The short contract position
is too large. The number of contracts can be recomputed. It will be a smaller
number and some contracts can be purchased to lower the number of short
contracts in the hedge position.

*  Conversely if interest rates subsequently rise, the duration of the contract
position will decrease due to their positive convexity while the duration of
the MBS will increase due to its negative convexity. The hedge will no longer
work. The short contract position is too small. The number of contracts can be
recomputed. It will be a larger number and some additional contracts can be
sold to increase the number of short contracts in the hedge position.

*  The alternative to dynamic hedging is to buy options at the initiation of the
hedge. The simplest way to think of this is to refer to the initial discussion of
an MBS hedge where the net hedged position lost $40,000 when interest rates
either increased or decreased. This could have been avoided by owning both
call and put options on bonds. Had interest rates increased and bond values
declined the puts would have increased in value. Had interest rates declined and
bond values increased the calls would have increased in value. In either case the
$40,000 loss could have been offset by the gain in value on the options.

(=)
Lol
=
2
vy
wv
L]
wvi
>
©
=
st
wvi

Professors Note: The concept of dynamic hedging and “rebalancing rules”
(buying or selling to restore initial intent) recurs in several topic areas of Level
II1. It is worth your time to think it through before the exam. It can often lead
to the unfortunate requirement to buy high and sell low as it does here. To
maintain the dynamic MBS hedge the manager must buy contracts after rates

@ decline and contract prices have risen and sell contracts after rates have risen
and contract prices have fallen. T he more frequently rates change and this is
done, the more losses will occur from the rebalancing.

Do not jump to the conclusion the options will be better. The options have an
upfront cost. A decision rule berween options and dynamic hedging will be
discussed in a moment.

4. Volatility risk refers to the change in value of an option as volatility changes. Both
calls and puts have limited downside risk but both can benefit from large changes in
price of the underlying asset. Thus both increase in value as volatility increases and
decrease in value as volatility decreases. Similar to a callable bond, an MBS can be
evaluated as being composed of an option free bond and a short call on the MBS.
As such when volatility increases the embedded short call option increases in value
causing the MBS to decline in value and vice versa if volatility declines. Manager
expectations for volatility do lead to a decision rule for when to use dynamic
hedging versus options to hedge prepayment risk.

* Ifvolatility is expected to be higher than the implied volatility estimate reflected
in option prices, buy the options. Assuming the manager is correct and that
volatility increases, the options purchased will increase in value creating a gain.
Alternatively if dynamic hedging had been used the volatile changes in rates will
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create frequent need to rebalance and substantial losses from the buy high, sell
low dynamic hedge.

¢ If volatility is expected to be lower than the implied volatility estimate reflected
in option prices, use dynamic hedging. Assuming the manager is correct and that
volatility decreases, low volatility in rates will create infrequent need to rebalance
and minimal losses from the buy high, sell low dynamic hedge. Alternatively if
the options had been purchased, they will decline in value creating a loss.

*  Theoretically if volatility is exactly that which is reflected in option prices, the
two approaches will cost the same, either pay the option premiums or experience
trading losses through rebalancing.

5. Model risk can arise from a variety of sources such as naively projecting past
patterns of interest rates into the future or not recognizing the effects of
technological and institutional innovations on increasing prepayment speed and
the related negative convexity of MBSs. Unfortunately MBSs are complex to model
and underlying fundamentals change over time. Model risk cannot be hedged.
Instead the manager needs to be very attentive to changing fundamentals such as
prepayment behavior.

Yield Curve Risk

LOS 26.c: Contrast an individual mortgage security to a Treasury security with
respect to the importance of yield-curve risk.

CFA® Program Curriculum, Volume 4, page 154

Interest rate risk analysis is generally based on an assumption of parallel shifts in the
yield curve. Duration is of ten adequate for analyzing projected price change for option-
free bonds in such an environment. However when the yield curve moves in nonparallel
fashion and changes shape or twists, this yield curve risk makes duration alone an
inadequate tool. One approach to handling yield curve risk for a portfolio is to focus on
a few particular key rate durations.

For a single non-callable bond issue, a manager might still focus primarily on only one
rate because of the comparatively large bullet in the form of the bond’s principal. Even
when the yield curve twists, changes in the yield corresponding to the maturity of the
bond will explain most of the changes in the price of the bond. In summary, for a single
non-callable bond, yield curve risk is not as important because of the comparatively large
cash flow at maturity.

Yield curve risk is much more important for mortgage securities because there is no
bullet payment at the end. Instead cash flows are more evenly distributed and front
loaded than for Treasury securities. A manager has to consider hedging against changes
in more than a single key rate. Additional complication is added with principal and
interest strips. Principal-only (PO) strips have negative key rate durations in the short
and intermediate rates, which turn positive for longer (e.g., 10-year) rates. Interest-only
(IO) strips start out with positive key rate durations, which turn negative.
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Professor’s Note: Key rate duration refers to the change in the value of the asset
given a change in key interest rates (e.g., what happens if only the 5-year rate
changes). Key rate durations can be positive, like most effective durations, or
negative. A negative key rate duration implies that values move in the same

@ direction as the change in the key interest rate.

The reason why [Os and POs have some negative key rate durations is not
discussed in the material. It can occur because the cash flows of the securities are
changing as interest rates change. Instead the discussion shifis to a discussion of
the 2-bond hedge ro deal with yield curve risk.

THE 2-BOND HEDGE

LOS 26.d: Compare duration-based and interest rate sensitivity approaches to
hedging mortgage securities.

(=)
Lol
=
2
vy
wv
L]
wvi
>
©
=
st
wvi

CFA® Program Curriculum, Volume 4, page 159

Given the complications mentioned to this point (i.e., call risk, the need for more key
rates, and negative convexities), using only a duration-based one contract hedge will
generally not be adequate for hedging mortgage securities. A traditional one contract
hedge does not address the more distributed and front-loaded cash flows of an MBS
versus final maturity weighted cash flow of the securities underlying contracts. This
would lead to substantial yield curve risk in the hedge if the yield curve reshapes.

Addressing the possibility of wists requires more assumptions in forming the hedge.
Under a given set of assumptions, managers can form a hedge by using two hedging
instruments from two maturity sectors of the yield curve (e.g., a 2-year and a 10-year).
Those assumptions are that the manager:

* Incorporates reasonable possible yield curve shifts.

*  Uses an adequate model for predicting prepayments given certain changes in yield.

* Includes reliable assumptions in the Monte Carlo simulations of interest rates.

*  Knows the security’s price change given a small change in yield.

*  Knows that the average price change method (a demonstration follows) yields good
approximations.
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Professor’s Note: Because mortgage security cash flows are front loaded and
duration is relatively short, the contracts based on 2-year and 10-year notes
better approximate the cash flows of M BSs. In general the hedge for the MBS
security will involve shorting some of the 2- and 10-year contracts. A couple of
things to keep in mind.:

»  The precise 2-bond calculations are only as good as the assumptions for the
amount of rate change and curve reshaping. The calculations will likely be
better than ignoring the disperse cash flow issue (and using one contract) but

@ the effectiveness of the hedge will depend on the accuracy of the assumptions.

*  Thealgebra is rather involved in the view of many candidates. Focus on the
concept and underlying issues first. Then consider working on the algebra.
The LOS is broad enough that a calculation is possible, bur it is not directly
specified.

»  Surprisingly, depending on the assumptions made, the algebra may lead
to shorting one of the contracts and buying the other. In the 2-bond hedge
example in this text, both of the hedge amounts come out as negative, which
means both are short positions. If one of the positions came out positive, that
position would be a contract purchase.

If the previous assumptions are valid, the manager can use a 2-bond hedge to hedge the
risk associated with both a parallel shift and a twist in the yield curve. The following
steps summarize how to hedge a mortgage security, denoted MS, using two hedging
instruments, denoted H1 and H2, with different maturities. The prices are Py,¢, Py,

and Py, respectively.

Step 1:

Step 2:

Step 3:

Determine the average absolute price change per $100 of the mortgage security
and each of the hedging instruments resulting from equal positive and negative
shifts in the yield curve (+Ay). Label these APMSAy’ APHlAy’ and APHsz'
Determine the average absolute price change per $100 of the mortgage security
and each of the hedging instruments resulting from a given twist in the yield
curve. Label these APMStwist’ AP, wiee 20d APHthisf

Using the changes in the values of the three instruments, solve a system of two
simultaneous equations for the required amounts of H1 and H2 needed to
exactly offset the change in the value of MS:

Shife: (H1)(APy, 5 ) + (H2)(APy,p ) = ~APygp

Twist: (H1)(AP,. ) + (H2(AP,. ) =-APy e .

Professors Note: In both equations, we set the sum of the changes in the values

@ of the hedging instruments equal to but opposite the change in the value of the

mortgage security, such that the net change in the values of three positions is
zero.
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The following example uses numbers that reflect positive convexity in the hedging
instruments, H1 and H2, and negative convexity in the mortgage security, MS. The
manager assumes a value for the parallel shifts in the yield curve, £Ay, based on an
historical average yield change and computes the average price changes for the three
instruments. The manager then defines a likely yield curve twist and computes the
resulting average price changes for MS, H1, and H2.
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CUSPY-COUPON MORTGAGE SECURITIES

We have discussed that an MBS can be hedged using a 2-bond hedge to better simulate
the more evenly distributed and front-loaded cash follows of an MBS. This will reduce
yield-curve risk. The 2-bond hedge does not address the negative convexity risk that

1. There are numerous ways of solving this set of equations. Multipiyin% the second equation
by —3 and adding the equations is only one way of eliminating one of the unknowns.
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arises from prepayment. Prepayment risk can be hedged with either options or dynamic
hedging to continually rebalance the size of the hedge position as duration changes.

A cuspy-coupon is an MBS with a coupon rate just slightly above the prevailing level

of interest rates for a new mortgage security. It would be right on the cusp of interest
rates declining just enough to trigger large amounts of refinancing and prepayments. It
would have very large negative convexity and be most exposed to prepayment risk. Such
a security might offer a very attractive OAS. Because the negative convexity leads the net
hedged position to underperform if rates either rise or fall, adding both calls and puts on
bond prices would be needed to better hedge the position.

Professor’s Note: See the initial example where the net hedged position loses
$40,000 if rates move in either direction and the later discussion of adding
both calls and puts such that one or the other will rise in value regardless of the
direction of rate movement.

@ Calculating the size of the option positions is not covered in the assigned
text. Focus on the concept. Be prepared for an item set question requiring the
selection of a, b, or c as the best course of action. Alternatively be pre pared for

a constructed response question where you may have to explain how the hedge
works.
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KEY CONCEPTS

LOS 26.a

The convexity of an MBS depends on the level of interest rates in relation to the coupon
rate on the MBS. At high relative interest rates the MBS will have positive convexity,
and a hedge based on shorting bond (or note) contracts will work reasonably well.
However as interest rates fall and the MBS shifts to negative convexity, the hedge based
only on contracts will not work well and it will underperform expectations if rates either
fall or rise from that point forward.

A hedge based on initial duration alone that does not consider the negative convexity
of the MBS versus the positive convexity of the hedge position can incur losses if rates
move up or down.

LOS 26.b

Spread risk is the risk of the mortgage security’s yield spread over the corresponding
T-bond widening and thus lowering the relative value of the mortgage security. Spread
risk is generally not hedged. Instead it is taken when the spread is attractive (expected to
narrow) and avoided when the spread is unattractive (expected to widen).

Interest rate risk generally refers to the price change caused by a general change in
interest rates (a parallel shift). It can be hedged.

Yield curve risk refers specifically to price changes caused by nonparallel changes in the
shape of the yield curve. It can be better hedged by selecting a hedge position that better
replicates the cash flow dispersion of the MBS, a 2-bond hedge.

Prepayment risk is the cause of the negative convexity, which means the mortgage
security loses more from a given increase in yield than it gains from a corresponding
decrease in yield. It can be hedged by adding options to or dynamic hedging of the basic
futures hedge.

Volatility risk is associated with the embedded prepayment option. An increase in

volatility increases the value of the embedded short option position in an MBS and

lowers the value of the MBS. Manager expectations for volatility lead to a decision rule

for when to use options versus dynamic hedging:

*  If volarility is expected to be higher than the implied volatility estimate reflected in
option prices, buy the options.

* If volatility is expected to be lower than the implied volatility estimate reflected in
option prices, use dynamic hedging.

Model risk could come from naively projecting past patterns of interest rates into the
future or not recognizing the effects of technological and institutional innovations on
prepayments for the MBS. It cannot be hedged but should be carefully monitored.
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LOS 26.c

The largest cash flow for a Treasury security is the final principal payment making the
price primarily depend on changes in the interest rate tied to that final marturity date.
MBS cash flows are more evenly distributed, which makes the price depend on changes
in interest rates tied to each of those cash flow dates. The result is the MBS is more
exposed to yield curve risk (changes in shape of the curve).

LOS 26.d

An MBS can be hedged using a 2-bond hedge to better simulate the more evenly
distributed and front-loaded cash follows of a MBS. This will reduce yield-curve risk.
Prepayment risk can be hedged with either options or dynamic hedging to continually
rebalance the size of the hedge position as duration changes.

A cuspy-coupon is an MBS with a coupon rate just slightly above the prevailing level

of interest rates for a new mortgage security. It would be right on the cusp of interest
rates declining just enough to trigger large amounts of refinancing and prepayments. It
would have very large negative convexity and be most exposed to prepayment risk. Such
a security might offer a very attractive OAS. Because the negative convexity leads the net
hedged position to underperform if rates either rise or fall, adding both calls and puts on
bond prices would be needed to better hedge the position.
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CONCEPT CHECKERS

1.

Just after the issue of a mortgage security, interest rates increase. This makes the
mortgage security wore likely o exhibit:

A. zero convexity.

B. positive convexity.

C. negative convexity.

A manager composes an effective hedge against the fall in the value of a
mortgage security by taking a short position in a T-bond futures contract. The
hedged position will likely decline in value if interest rates:

A. increase.

B. decrease.

C. stay the same.

The volatility risk of a mortgage security refers to the:

A. volatility of the yield caused by the volatility of Treasury securities.
B. positive relationship between yield volatility and the security’s price.
C. negative relationship between yield volatility and the security’s price.

To focus on capturing profits from changes in the spread, a manager of mortgage
security investments should hedge which of the following?

A. Interest rate risk.

B. The option-adjusted spread (OAS).

C. The entire spread, which includes both the OAS and credit spread.

Yield curve risk refers to price changes from all of the following EXCEPT a:
A. flattening of the yield curve.

B. steepening of the yield curve.

C. parallel shift of the yield curve.

In hedging mortgage securities, a duration-based framework will be inadequate
because the mortgage securities:

A. exhibit negative convexity and have yield curve risk.

B. have a high correlation with Treasury bonds and exhibit negative convexity.

C. have a high correlation with Treasury bonds and have a high probability of
default.

In contrast to a 1-bond hedge, a 2-bond hedge requires:
A. more assumptions.

B. some but fewer assumptions.

C. the same amount of assumptions.
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ANSWERS — CONCEPT CHECKERS

1.
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B

Although we usually think of mortgage securities as having negative convexity, they will
exhibit positive convexity as interest rates increase. When the embedded call is essentially
out of the money, the price/yield relationship of a mortgage security resembles that of a
non-callable fixed-income instrument.

If the hedge is designed to protect the mortgage security against a fall in value, which
would be from an interest rate increase, then a loss is likely to result from a decrease in
interest rates. This is because when rates decline, the loss in the value of the hedging
instrument (e.g., a short futures contract) is likely to be larger than the gain in the
mortgage security itself.

An increase in volatility will increase the value of the call (a.k.a. the prepayment option)
and lower the value of the mortgage security.

Managers may choose not to hedge spread risk. To capture profits from changes in

the spread, a manager should hedge the interest rate risk and then purchase mortgage
securities when the spread widens and the price falls relative to Treasury securities. When
the spread narrows, the manager should sell.

Yield curve risk is caused by the probability of any nonparallel shift of the yield curve.

This is true because a duration-based framework assumes a parallel shift of the yield
curve. The correlation with the Treasury securities is true, but it is not a valid answer
to the question. Default risk is not an issue that is necessarily associated with mortgage
securities. Also, many mortgage securities are issued by government-sponsored agencies
and thus have a low probability of default.

A 2-bond hedge requires assumptions such as a particular change in interest rates and
twist of the yield curve. If the assumptions are not valid, the hedge may not work.
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Use the following information for Questions 1 through 6.

John Wortek and Jack Benson are advisors with Pheifer Advisors, located in New York.
Pheifer provides investment advice to wealthy investors and institutional investors and has
been doing so for more than ten years. Pheifer has a full staff of analysts, traders, portfolio
managers, and economists.

The chief economist is Paul Worthington. Based on the Federal Reserve’s latest Federal
Open Market Committee meeting minutes and a decrease in purchases of U.S. bonds by
Chinese investors, Worthington is forecasting an increase in U.S. interest rates. At the
same time, Worthington is also forecasting a slowdown in the economy, because he
believes that the Federal Reserve has been too aggressive in fighting inflation through
increases in interest rates.

Wortek and Benson are in discussions with the Jane Sumner, the portfolio manager of the
defined benefit pension plan for Alpha Seed. Alpha is a firm that specializes in the
production of bio-engineered seed for farmers so that they can increase crop yield without
using as many costly insecticides. Alpha has been a publicly traded firm for just three
years. Wortek has calculated the duration of Alpha’s liabilities to be approximately 12
years. Currently Alpha’s portfolio consists of large-cap U.S. stocks, bonds, and adjustable-
rate mortgage-backed securities.

Sumner is considering the addition of three bonds to Alpha Seed’s pension plan. The bond
pricesand their corresponding effective durations are as follows:

Bond  Price Duration

A 95 4.5
B 90 6.0
(& 85 7.8

Sumner would also like to keep the fixed-income portfolio structured so that it is
dedicated to the firm’s obligations and is immunized against interest rate risk. Benson
states that a barbell strategy exploits a flattening of the yield curve but can immunize a
portfolio against interest rate risk in a manner similar to a bullet bond portfolio.
Discussing mortgages, Wortek states that the effective duration will drop precipitously
when interest rates fall and that the convexity properties are different from a traditional
fixed-income instrument.

Wortek and Benson also recommend more active strategies for their less risk-averse
customers who do not need to immunize against a liability. One strategy Wortek has had
particular success with is quality-spread analysis. Wortek describes quality spread analysis
as the purchase of bonds with a yield that is higher than that justified by its credit risk.
The appropriate yield spread is determined by examining the yields on high-quality and
low-quality bonds. Benson suggests that a superior trading strategy would be to use
percentage yield spread analysis.
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Suppose Worthington’s forecast of interest rates and the economy is correct;
which of the following strategies would be mosz applicable?

A. Total return analysis.

B. Wortek’s strategy that is based on quality-spread analysis.

C. Benson’s strategy that is based on percentage yield spread analysis.

The adjustable rate MBS in Alpha’s pension plan are subject, at least to some
degree, to which of the following risks?

A. Cap risk, call risk, and interest rate risk.

B. Call risk and interest rate risk only.

C. Cap risk and call risk only.

Given that the Fed raises interest rates by 100 basis points and the information
on the bonds Sumner is considering for addition to the plan, calculate the dollar
duration of Bond A and determine what Sumner should do if she wishes to
increase the dollar duration of this bond.

Bond A Increasing DD

A. $4.50 Sell futures contracts
B. $4.28 Buy futures contracts
C. $4.50 Buy futures contracts

Sumner uses shortfall risk to measure the risk of the bonds in Alpha’s pension
plan. What is the primary drawback that Sumner should be aware of when using
this measure? Shortfall risk:

A. does not consider the magnitude of losses.

B. is difficult to compute for a large bond portfolio.

C. may not represent the risk measures that will be observed in the future.

Regarding Wortek’s and Benson’s statements concerning mortgages and portfolio
immunization:

A. one is correct.

B. both are incorrect.

C. both are correct.

Regarding Wortek’s and Benson’s statements concerning active strategies for
bonds:

A. one is correct.

B. both are incorrect.

C. both are correct.
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SELE-TEST ANSWERS: FIXED-INCOME PORTFOLIO

MANAGEMENT

1. A If Worthington is correct, there will be an increase in interest rates and a slowdown in
the economy. In this case, short duration bonds should be purchased and long duration
bonds should be sold. Furthermore, if the economy slows, the spreads on credit risky
bonds should increase. Bond trading based only on yields, such as Wortek’s and Benson’s
strategies, will ignore the potential price decrease from an increase in credit spreads.
Total return analysis examines both the yield and the potential price change and is most
appropriate in this situation where spreads are projected to increase.

2. A Even though the MBS are adjustable-rate, they are still subject to some degree of call
risk, because borrowers may prepay their mortgages for reasons other than a change in
the level of interest rates. The degree is obviously less than that for fixed-rate MBS. Once
again, even though the MBS are adjustable-rate, they are still, to a small degree, subject
to interest rate risk between reset periods. Finally, floating rate assets, such as MBS
backed by adjustable-rate mortgages, are subject to cap risk if the underlying mortgage
rates adjust upward to the point that they reach the cap.

3. B Bond A’sdollar duration for a 100-basis-point move in rates is: (4.5)(0.01)($95) =
$4.28. To increase the dollar duration, Sumner should buy futures contracts.

4. A Shortfall risk does not consider the impact of outliers so the magnitude (dollar amount)
of the shortfall below the target return is ignored. Semivariance is difficult to compute
for a large bond portfolio and since it is estimated with only half the distribution, it is
estimated with less accuracy. Standard deviation is a historically calculated risk measure
that may not represent the risk that will be observed in the future.

5. C Wortek is correct. The effective duration of a mortgage will drop precipitously when
interest rates drop because the effective maturity of the bond decreases sharply as the
bond is more likely to be called. Benson is also correct. A barbell strategy exploits a
flattening of the yield curve but can immunize the duration of a portfolio just as a bullet
bond portfolio could. The barbell invests in both a short-term and a long-term bond.
When the yield curve flattens, the decrease in the long-term yield results in a stronger
price increase than the decrease in the short-term bond’s price because the long-term
bond has a longer duration.

6. A Wortek is correct. Quality spread analysis uses the spread on high-quality and low-
quality bonds to identify the bonds that have ayield higher than that justified by its
credit risk. Benson is incorrect. Percentage yield spread analysis, which divides a bond’s
yield by a government bond’s yield so that mispriced bonds may be identified, is of little
use because there are many additional factors that affect a bond’s yield.
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The following is a review of the Equity Portfolio Management principles designed to address the learning
outcome statements set forth by CFA Institute. This topic is also covered in:

EQUITY PORTFOLIO MANAGEMENT

Study Session 11

ExaM FOCUS

Don’t be misled. Candidates expect to see equity security valuation with lots of math and
models, like Level II. This topic is equity portfolio management and covers a wide range
of issues, mostly non-mathematical. There is a little math to know, but pay attention to all
the softer discussion issues. For example, there is a long discussion of index construction
methodologies; the math could be tested, but the implications of the methodologies is
as likely to be important. There is repetition of other topic areas on active versus passive
management styles and benchmarks, as these are common exam topics. Also important are
discussions of style and style analysis.

There is a lot of terminology and often passing references to complex techniques and
issues which are not explained. A common mistake of Level III candidates is to fixate on
things not explained in the CFA text thinking they must understand anything mentioned
in passing because it could be on the exam. This is a mistake. Yes, it could be on the
exam because virtually anything is possible. However, it is the odd question that cannot
be reasonably anticipated. The common focus has been on a working knowledge of
terminology, the ability to assess the pros and cons of alternatives, and calculations that
are taught. Pay attention to what is covered and less to passing references that are not
covered by the curriculum.

EQUITIES IN A PORTFOLIO

LOS 27 .a: Discuss the role of equities in the overall portfolio.

CFA® Program Curriculum, Volume 4, page 181

Equities are a substantial portion of the investment universe, and U.S. equity typically
constitutes about half of the world’s equity. The amount of equity in an investor’s
portfolio varies by location. For example, U.S. institutional investors of ten exceed

50% of their portfolio invested in equities, while their European counterparts may

be under 25% invested in equities. Regardless of these starting allocations, investing
internationally provides diversification as well as the opportunity to invest in companies
not available in the investor’s home market.

An inflation hedge is an asset whose nominal returns are positively correlated with
inflation. Bonds have been a poor inflation hedge because their future cash flows are
fixed, which makes their value decrease with increased inflation. This drop in price
reduces or eliminates returns for current bondholders. The historical evidence in the
United States and in other countries indicates that equities have been a good inflation
hedge. There are some important qualifiers, however. First, because corporate income
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and capital gains tax rates are not indexed to inflation, inflation can reduce the stock
investor’s return, unless this effect was priced into the stock when the investor bought it.
Second, the ability of an individual stock to hedge inflation will depend on its industry
and competitive position. The greater the competition, the less likely the firm will be
able to pass inflation on to its consumers, and its stock will be a less effective hedge.

Examining the historical record in 17 countries from 1900-2005, equities have had

consistently positive real returns. Equities have also had higher real returns than bonds
in all 17 countries.!

ACTIVE, PASSIVE, AND SEMIACTIVE STRATEGIES

LOS 27.b: Discuss the rationales for passive, active, and semiactive (enhanced
index) equity investment approaches and distinguish among those approaches
with respect to expected active return and tracking risk.

CFA® Program Curriculum, Volume 4, page 183

Passive equity managers do not use forecasts to influence their investment strategies. The
most common implementation of passive management is indexing, where the manager
invests so as to mimic the performance of a security index. Though indexing is passive

in the sense that the manager does not try to outperform the index, the execution of
indexing requires that the manager buy securities when the security’s weight increases in
the index (e.g., the security is added to the index or the firm sells new stock) or sell stock
when the security’s weight decreases in the index (e.g., the security is dropped from the
index or the firm repurchases stock). Indexing has grown in popularity since the 1970s
and often constitutes an investor’s core holding.

Active equity management is the other extreme of portfolio management. Active
managers buy, sell, and hold securities in an attempt to outperform their benchmark.
Even with the growth of indexing, active management still constitutes the vast majority
of assets under management.

The middle road between the two previous approaches is semiactive equity management
(a.k.a. enhanced indexing or risk-controlled active management). A semiactive manager
attempts to earn a higher return than the benchmark while minimizing the risk of
deviating from the benchmark.

There are not really three approaches, but a scale from pure passive to full blown
unrestricted active management. The more a portfolio moves towards active
management, the higher the expected active return should be, but the higher return will
carry higher tracking risk. Where a portfolio falls on the scale is often reflected in how
high or low the active return. This scale is summarized in Figure 1.

1. Elory Dimson, Paul Marsh, and Mike Staunton, “The Worldwide Equity Premium: A
Smaller Puzzle,” EFA 2006 Zurich Meetings Paper (April 7, 2006),
htep://papers.ssrn.com/sol3/papers.cfm?abstract_id=891620. Accessed August, 2012.
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Active return is the excess return of a manager relative to the benchmark. Trcking risk is
the standard deviation of active return and is a measurement of active risk (i.e., volatility
relative to the benchmark).

Figure 1: Active Return and Tracking Risk for Equity Investment Approaches

Passive Management Semiactive Management Active Management

Expected Active Return ’

The information ratio combines expected active return and tracking risk into one
risk-adjusted return measure. It is the expected active return divided by the tracking
risk, so it shows the manager’s active return per unit of tracking risk (a.k.a. tracking
error). Historically, it has been highest for semiactive management and lowest for passive
management with active management falling in the middle.
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THE IPS, MARKET EFFICIENCY, AND EQUITY STRATEGIES

LOS 27.c: Recommend an equity investment approach when given an investor’s
investment policy statement and beliefs concerning market efficiency.

CFA® Program Curriculum, Volume 4, page 184

For the Exam: You should notice how well this material fits with constructing a
portfolio for an individual investor as presented in Study Session 4. You are likely to see
questions related to recommending the appropriate investment approach in a morning
case for either a wealthy individual investor or an institutional investor or even in a
stand-alone essay question or item set on equity portfolio management.

If an investor’s investment policy statement (IPS) states that the investor is taxable,

the asset allocation is more likely to favor passive management. This is because active
management requires higher portfolio turnover such that capital gains and their
associated taxes are realized more frequently. Additionally, each particular investor will
have required liquidity, time horizon, and/or ethical investing concerns that will provide
direction on which investment strategy to follow.

If an investor believes that markets are efficient, he is likely to choose a passive strategy
because he does not believe the returns of active management will justify the costs of
research and trading. Historical data suggests that such investors would be justified

in their thinking because active management, on average, does not outperform

passive management after consideration of expenses. The level of active manager
underperformance is about the same as their average expenses, which suggests that active
manager performance before expenses is about the same level as passive management.

Passive strategies are appropriate in a wide variety of markets. When investing in
large-cap stocks, indexing is suitable because these markets are usually informationally
efficient. In small-cap markets, there may be more mispriced stocks, but the high
turnover associated with active strategies increases transaction costs. In international
equity markets, the foreign investor may lack information that local investors have. In
this case, active investing would be futile and the manager would be wise to follow a
passive strategy.

EQUITY INDEX WEIGHTING SCHEMES

LOS 27.d: Distinguish among the predominant weighting schemes used in the

construction of major equity share indices and evaluate the biases of each.

CFA® Program Curriculum, Volume 4, page 186

Stock indices are used to benchmark manager performance, provide a representative
market return, create an index fund, execute technical analysis, and measure a stock’s
beta. The weighting schemes for stock indices are price-weighted, value-weighted,
float-weighted, and equally weighted.
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A price-weighted index is simply an arithmetic average of the prices of the securities
included in the index. Computationally, a price-weighted index adds together the
market price of each stock in the index and then divides this total by the number of
stocks in the index. The divisor of a price-weighted index is adjusted for stock splits and
changes in the composition of the index (i.e., when stocks are added or deleted), so the
total value of the index is unaffected by the change. A price-weighted index implicitly
assumes the investor holds one share of each stock in the index.

The primary advantage of a price-weighted index is that it is computationally simple.
There is also a longer history of data for price-weighted indices, so they can provide a
long record of performance.

A market capitalization-weighted index (or just value-weighted) is calculated by summing
the total market value (current stock price times the number of shares outstanding) of
all the stocks in the index. The value-weighted index assumes the investor holds each
company in the index according to its relative weight in the index. This index better
represents changes in aggregate investor wealth than the price-weighted index.

Unlike the price-weighted index where a stock’s representation is determined by its price,
the representation of a stock in the value-weighted index is determined by the stock’s
total market value. This method thus automatically adjusts for stock splits of individual
firms so that high priced firms are not overrepresented in the index.

A subtype of a value-weighted index is the free float-adjusted market capiralizarion

index. The portion of a firm’s outstanding shares that are actually available for purchase
is known as the free float. A problem with some equity benchmarks is that market
capitalization weighting can overstate the free float. For example, a large fraction of a
firm’s shares may be closely held by a small number of investors. This means that not all
of the firm’s shares are truly investable from the viewpoint of outside investors. A free
float-adjusted market capitalization index is adjusted for the amount of stock that is
actually available to the public.
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For the Exam: Free float is also discussed in LOS 29.a of Topic Review 29.

A free float-adjusted market cap-weighted (e.g., value-weighted) index assumes the
investor has bought all the publicly available shares of each company in the index. The
major value-weighted indices in the world have been adjusted for free-float. The float-
adjusted index is considered the best index type by many investors because it is more
representative and can be followed with minimal tracking risk.

In an equal-weighted index, all stock returns are given the same weight (i.e., the index
is computed as if an investor maintains an equal dollar investment in each stock in the

index). These indices must be periodically rebalanced to maintain equal representation
of the component stocks.

Biases in the Weighting Schemes

The price-weighted index has several biases. First, higher priced stocks will have a
greater impact on the index’s value than lower priced stocks. Second, the price of a stock
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is somewhat arbitrary and changes through time as a firm splits its stock, repurchases
stock, or issues stock dividends. As a stock’s price changes through time, so does its
representation in the index. Third, the price-weighted index assumes the investor
purchases one share (or the same number of shares) of each stock represented in the
index, which is rarely followed by any investor in practice.

The primary bias in a value-weighted index and the free float-adjusted market
capitalization index is that firms with greater market capitalization have a greater impact
on the index than firms with lower market capitalization. This feature means that these
indices are biased toward large firms that may be mature and/or overvalued. Another bias
is that these indices may be less diversified if they are overrepresented by large-cap firms.
Lastly, some institutional investors may not be able to mimic a value-weighted index if
they are subject to maximum holdings and the index holds concentrated positions.

The equal-weighted index is biased toward small-cap companies because they will have
the same weight as large-cap firms even though they have less liquidity. Many
equal-weighted indices also contain more small firms than large firms, creating a further
bias toward small companies. Secondly, the required rebalancing of this index creates
higher transactions costs for index investors. Lastly, the emphasis on small-cap stocks
means that index investors may not be able to find liquidity in many of the index issues.

The Composition of Global Equity Indices

The best-known price-weighted index in the United States is the Dow Jones Industrial
Average. It was created in 1896 and has undergone many changes in composition
through time. The Nikkei Stock Average is also a price-weighted index, and it contains
225 stocks listed on the Tokyo Stock Exchange.

There are many examples of value-weighted indices, and most of them are float-adjusted.
They include the Standard & Poor’s 500 Index Composite and the Russell Indices.
International indices that are value-weighted include the Morgan Stanley Capital
International Indices. Non-U.S. indices include the Financial Times Actuaries Share
Indices, which represents stocks on the London Stock Exchange, and the Tokyo Stock
Exchange Price Index (TOPIX). European examples include the CAC 40 in France and
the DAX 30 in Germany.

An example of an equal-weighted index is the Value Line Composite Average, which is
an equally weighted average of approximately 1,700 U.S. stock returns.

Regardless of the weighting scheme, the investor should be aware of differences in
methodologies across indices. Index reconstitution refers to the process of adding and
deleting securities from an index. Indices that are reconstituted by a committee will
have lower turnover, and hence, lower transactions costs and taxes for the index investor.
These indices may drift from their intended purpose, though, if they are reconstituted
too infrequently. In contrast, an index regularly reconstituted by a mechanical rule

will have more turnover and less drifting. Another difference in index methodologies
concerns minimum liquidity requirements. The presence of small-cap stocks may create
liquidity problems but also offers the index investor a potential liquidity risk premium.
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METHODS OF PASSIVE INVESTING

LOS 27.e: Compare alternative methods for establishing passive exposure to
an equity market, including indexed separate or pooled accounts, index mutual
funds, exchange-traded funds, equity index futures, and equity total return
swaps.

CFA® Program Curriculum, Volume 4, page 195

Index Mutual Funds and Exchange-Traded Funds

There are five main differences between index mutual funds and exchange-traded funds
(ETFs). First, index mutual funds are less frequently traded. In the United States, a
mutual fund’s value (as calculated using the net asset value) is typically only provided
once a day at the end of the day when trades are executed. In contrast, an ETF trades
throughout the day.

Second, ETFs do not have to maintain recordkeeping for shareholders, whereas mutual
funds do. These expenses can be significant, especially if the fund has many small
shareholders. As a consequence, some mutual funds charge expenses to shareholders
based on the amount they have invested. Note, however, that there are trading expenses
associated with ETFs because they trade through brokers like ordinary shares.

Third, index mutual funds usually pay lower license fees to Standard & Poor’s and other
index providers than ETFs do.

Fourth, ETFs are generally more tax efficient than index mutual funds. Typically, when

an investor wants to liquidate their ETF shares, they sell to another investor, which is not
a taxable event for the ETF, or when an ETF redeems a large number of ETF shares for

an institutional investor, the ETF may exchange the shares for the actual basket of stocks
underlying the ETF. This also is not a taxable event for the ETF. In an index mutual fund,
redemptions by shareholders might require the sale of securities for cash, which could be a
taxable event for the mutual fund that is passed on to shareholders. The bottom line is that
an ETF structure is more tax efficient for the investor than a mutual fund structure.
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Fifth, although ETFs carry brokerage commissions, the costs of holding an ETF
long-term is typically lower than that for an index mutual fund. Due to the differences
in redemption described previously, the management fees arising from taxes and the sale
of securities in an ETF are usually much lower than that for a mutual fund. Thus, an
ETF investor does not pay the cost of providing liquidity to other sharecholders the way a
mutual fund investor does.

Separate or Pooled Accounts

Indexed institutional portfolios may be managed as separate or pooled accounts.

Pooling is advantageous to smaller funds, which cannot afford a dedicated manager. The
drawback for these smaller funds is it is difficult to differentiate the performances of the
separate, pooled funds and the manager may have to hold excess cash to provide liquidity
for all the pooled funds. The firm managing these accounts may also be responsible for
the management of ETFs and index mutual funds. Comparing indexed institutional
portfolios against both index mutual funds and ETFs, the former have lower management
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costs. The expenses could be just a few basis points, and sometimes securities are lent
out to other investors, which may offset or exceed expenses. The lending of securities to
off set expenses can also be utilized by index mutual funds, which partially accounts for
performance differences of as much as 2% amongst index mutual funds.

Professor’s Note: As the names suggest, the difference between separate and pooled
accounts is the way they are managed. In a pooled account, the indexed portfolio is
combined (pooled) with others under one manager rather than each portfolio being
managed by a separate manager.

Equity Futures

The most popular equity index future in the United States is the contract based on the
S&P 500. There are also futures contracts on a variety of global indices. The growth

of equity futures contracts has been driven partly by the availability of portfolio trades
(a.k.a. basket or program trades), where a basket of stocks is traded all at the same time.

Compared to ETFs, equity futures have two disadvantages. First, the futures contracts
have a finite life and must be periodically rolled over into a new contract, at potentially
less attractive terms. Second, using basket trades and futures contracts in combination
for risk management may be problematic because a basket may not be shorted if one of
the components violates the uptick rule. The uptick rule states thata security may not
be shorted if the last price movement was a decline. ETFs are not usually subject to the
uptick rule.

Professor’s Note: Although mentioned in the curriculum, the uptick rule was
eliminated as of July 6, 2007. Its successor, SEC Rule 201, also known as the
“alternative uptick rule,” became effective in February 2011. It requires a halt
to short selling for the remainder of the day for any stock that falls 10% from its
previous day’s close.

Equity Total Return Swap

In an equity total return swap, an investor typically exchanges the return on an equity
security or an interest rate for the return on an equity index. By doing so, the investor
can synthetically diversify a portfolio in one transaction. This portfolio rebalancing can
often be performed more cheaply than trading in the underlying stocks. Their lower
costs makes equity swaps ideal for tactical asset allocation.

There are also tax advantages to equity swaps. Suppose a U.S. investor wanted to buy
European stocks but did not want to be responsible for the withholding taxes on them.
The investor would exchange the return on a security for the return on the foreign
portfolio. The swap dealer would be responsible for the tax payments and may be
tax-advantaged relative to the investor.

For the Exam: In Topic Review 28, equity swaps are discussed as part of a potential
moral hazard problem with upper management. They are discussed in more depth in
Topic Review 38.
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INDEXING A PORTFOLIO

LOS 27.f: Compare full replication, stratified sampling, and optimization as
approaches to constructing an indexed portfolio and recommend an approach
when given a description of the investment vehicle and the index to be tracked.

CFA® Program Curriculum, Volume 4, page 197

Full Replication

To create an indexed portfolio using full replication, all the stocks in the index are
purchased according to the weighting scheme used in the index. Full replication is more
likely to be used when the number of stocks in the index is less than 1,000 and when the
stocks in the index are liquid. A prime example of an index that can be replicated is the
S&P 500. Replication is also more likely when the manager has more funds to invest.

The advantage of replication is that there is low tracking risk and the portfolio only
needs to be rebalanced when the index stocks change or pay dividends. The return on a
replicated fund should be the index returns minus the administrative fees, cash drag, and
transactions costs of tracking the index. Cash drag results because a fund must set aside
cash for shareholder redemptions. Transactions costs arise due to reinvesting dividends
and changes in index composition. Note that a replicated fund will underperform the
index to a greater extent when the underlying stocks are illiquid and, thus, have higher
trading costs. The index does not bear the trading costs that the replicating fund does.

Stratified Sampling
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As the number of stocks in the index increases and as the stocks decrease in liquidity,
stratified sampling or optimization become more likely. In stratified sampling

(a.k.a. representative sampling), the portfolio manager separates the stocks in an index
using a structure of two or more dimensions. For example, the dimensions might be
industry, size, and price-earnings ratio. The market caps for each cell in a matrix are
calculated given the total market cap of all the stocks in that cell. Within each cell, the
manager picks a few representative stocks and makes an investment in them equaling the
total market cap for that cell.

The advantage of stratified sampling is that the manager does not have to purchase

all the stocks in an index. This is particularly useful when the number of stocks in

an index is large and/or when the stocks are illiquid. The tracking risk from stratified
sampling decreases as the number of cells increases in the structure (i.e., the cells are
differentiated into finer divisions). Note that some government regulations restrict funds
from investing too much in any one security. A stratified sampling process can be used
to mimic the performance of concentrated positions within an index without taking the
actual concentrated positions.

For the Exam: Stratified sampling is also discussed as an enhanced indexing strategy for
bond portfolio managers in Topic Review 23.
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Optimization

An optimization approach uses a factor model to match the factor exposures of the fund
to those of the index. It can also incorporate an objective function where tracking risk

is minimized subject to certain constraints. The advantage of an optimization is that the
factor model accounts for the covariances between risk factors. In a stratified sampling
procedure, it is implicitly assumed that the factors (e.g., industry, size, price-earnings
ratios) are uncorrelated.

There are three main disadvantages of the optimization approach. First, the risk
sensitivities measured in the factor model are based on historical data and may change
once the model is implemented. Second, optimization may provide a misleading model
if the sample of data is skewed by a particular security or time period of data. Third, the
optimization must be updated to reflect changes in risk sensitivities, and this leads to
frequent rebalancing.

Despite the complexity of optimization, it generally produces even lower tracking risk
than stratified random sampling. Both optimization and stratified random sampling
could be combined with replication. To do this, the largest security positions in the
index would be replicated. The balance of the index would be mimicked with either
optimization or stratified random sampling. This also tends to reduce tracking risk even
further. Regardless of its limitations, the optimization approach leads to lower tracking
risk than a stratified sampling approach. This is particularly true when optimization is
combined with replication. In this case, a few of the largest securities are purchased and
the rest of the securities in the index are mimicked using an optimization approach.

EQUITY STYLE

LOS 27.g: Explain and justify the use of equity investment—style classifications
and discuss the difficulties in applying style definitions consistently.

CFA® Program Curriculum, Volume 4, page 202

LOS 27.h: Explain the rationales and primary concerns of value investors and
growth investors and discuss the key risks of each investment style.

CFA® Program Curriculum, Volume 4, page 204

For the Exam: Equity style, equity style benchmarks, and tracking risk are important
topics for the Level III exam. They are discussed in multiple study sessions.

There are three main categories of investment style: value, growth, and market-oriented.
A value investor focuses on stocks with low price multiples [e.g., low price-earnings
(P/E) ratio or low price-to-book value of assets (P/B) ratio]. A growth investor favors
stocks with high past and future earnings growth. Market-oriented investors cannot be
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easily classified as value or growth. Equity investment styles can also be defined using
market cap.

It is important to define a manager’s style so that performance measurement is
conducted fairly. It is generally more informative to compare a value manager to
other value managers and a growth manager to other growth managers. However, the
differentiation between a value and a growth manager is often not clear. For example,
a stock may have respectable earnings growth that is expected to increase in the
future. The current P/E ratio may be low because the market hasn’t yet recognized the
stock’s potential. Based on the P/E ratio, it appears to be a value stock, but based on
expectations, it appears to be a growth stock.

Value Investing

Value investors focus on the numerator in the P/E or P/B ratio, desiring a low stock
price relative to earnings or book value of assets. The two main justifications for a value
strategy are: (1) although a firm’s earnings are depressed now, the earnings will rise in
the future as they revert to the mean; and (2) value investors argue that growth investors
expose themselves to the risk that earnings and price multiples will contract for
high-priced growth stocks.

The philosophy of value investing is consistent with behavioral finance, where investors
overreact to the value stock’s low earnings and price them too cheaply. Market efficiency
proponents argue, however, that the low price of value stocks reflects their risk. Still
others argue that value stocks are illiquid and that the excess return earned by value
investors is actually a liquidity risk premium. Regardless of the explanation, a value
investor must realize that there may be a good reason why the stock is priced so cheaply.
The value investor should consider what catalyst is needed for the stock to increase in
price and how long this will take.
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There are three main substyles of value investing: high dividend yield, low price
multiple, and contrarian. Value investors favoring high dividend yield stocks expect
that their stocks will maintain their dividend yield in the future. The dividend yield has
constituted a major part of equity return through time. Low price multiple investors
believe that once the economy, industry, or firm improves, their stocks will increase in
value. Contrarian investors look for stocks that they believe are temporarily depressed.
They frequently invest in firms selling at less than book value.

Growth Investing

Growth investors focus on the denominator in the P/E ratio, searching for firms and
industries where high expected earnings growth will drive the stock price up even
higher. The risk for growth investors is that the earnings growth does not occur, the
price-multiple falls, and stock prices plunge. Growth investors may do better during
an economic contraction than during an expansion. In a contraction, there are few
firms with growth prospects, so the growth stocks may see their valuations increase. In
an expansion, many firms are doing well, so the valuation premiums for growth stocks
decline.

There are two main substyles of growth investing: consistent earnings growth and
momentum. A consistent earnings growth firm has a historical record of growth that
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is expected to continue into the future. Momentum stocks have had a record of high
past earnings and/or stock price growth, but their record is likely less sustainable than
that of the consistent earnings growth firms. The manager holds the stock as long as the
momentum (i.e., trend) continues, and then sells the stock when the momentum breaks.

Market-Oriented Investing

The term market-oriented investing is used to describe investing that is neither value nor
growth. It is sometimes referred to as blend or core investing. Market-oriented investors
have portfolios that resemble a broad marketaverage over time. They may sometimes
focus on stock prices and other times focus on earnings. The risk for a market-oriented
manager is that she must outperform a broad market index or investors will turn to
lower cost indexing strategies.

The substyles of market-oriented investing are market-oriented with a value tilt,
market-oriented with a growth tilt, growth at a reasonable price (GARP), and style
rotation. Value and growth tilting is not full-blown value or growth, and these investors
hold diversified portfolios. GARP investors search for stocks with good growth prospects
that sell at moderate valuations. Style rotators adopt the style that they think will be
popular in the near future.

Market Capitalization-Based Investing

Besides the three previous characterizations of investment style, investors can also be
classified by the market cap of their stocks. Small-cap investors believe smaller firms are
more likely to be underpriced than well-covered, larger cap stocks. They may also believe
that small-cap stocks are likely to have higher growth in the future and/or that higher
returns are more likely when an investor is starting from a stock with a small market cap.
Micro-cap investors focus on the smallest of the small-cap stocks.

Mid-cap investors believe that stocks of this size may have less coverage than large-cap
stocks but are less risky than small-cap stocks. Large-cap investors believe that they can
add value using their analysis of these less risky companies. Investors in the different

capitalization categories can be further classified as value, growth, or market-oriented.

STYLE IDENTIFICATION

LOS 27.i: Compare techniques for identifying investment styles and
characterize the style of an investor when given a description of the investor’s
security selection method, details on the investor’s security holdings, or the
results of a returns-based style analysis.

CFA® Program Curriculum, Volume 4, page 208

One method of determining a portfolio manager’s style is to ask the manager to explain
their security selection methods. For example, if the manager focuses on stocks with
minimal analyst coverage that are underpriced relative to their earnings, we would
characterize the manager as a smallcap value manager.
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However, managers do not always invest as stated. For this reason, we may want to
examine a manager’s portfolio returns or holdings to determine style. Style can be
identified using either returns-based style analysis or through an examination of an
investor’s holdings. These methods can be used for performance evaluation or to predict
a manager’s future performance.

For the Exam: We strongly recommend that you are able to discuss returns-based style
analysis, as well as interpret the regression output to characterize a manager’s style or to
compare managers.

Returns-Based Style Analysis

In returns-based style analysis, the returns on a manager’s fund are regressed against the
returns for various security indices (e.g., large-cap value stocks, small-cap value stocks).
The regression coef ficients, which represent the portfolio’s exposure to an asset class, are
constrained to be nonnegative and to sum to one.

To demonstrate the use of returns-based style analysis, we regress the returns on a
manager’s portfolio against the returns on four indices: a small-cap growth index; a
large-cap growth index; a large-cap value index; and a small-cap value index. As with
any regression, the coefficients on the independent variables indicate the change in the
dependent variable (in this case the return on the portfolio) given changes in the returns

e on the independent variables (in this case the returns on the four indices).
c
% Assume an analyst has run the following regression:
@
& R =b;+b,SCG + b,LCG + b,SCV + b LCV + €
> P
©
2 where:
0 , .
R =returns on our manager’s portfolio

P
SCG = returns on a small-cap growth index

LCG = returns on a large-cap growth index
SCV = returns on a small-cap value index
LCV = returns on a large-cap value index

output: b, = 0; b, = 0; b3 =0.15; b, = 0.85
(SCG) (LCG) (SCV) (LCV)

From the values of the regression coefficients, we would conclude that the manager’s
portfolio has no exposure to growth stocks (b, = 0 and b, = 0). The manager is primarily
a large-cap value manager (b, = 0.85) with an exposure to small-cap value stocks

(b; = 0.15). We would construct a custom benchmark for this manager consisting of
85% large-cap value stocks (i.e., a large-cap value index) and 15% small-cap value stocks
(i.e., a small-cap value index). This custom benchmark is of ten called the manager’s
normal portfolio or benchmark.

The security indices used in the regression should be mutually exclusive of one another,
be exhaustive in the sense that all the manager’s exposures are represented, and represent
distinct, uncorrelated sources of risk. If the indices don’t have these characteristics, then
the results of the returns-based style analysis can be misleading. In the previous example,
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if we had omitted the small-cap indices and just used the large-cap value and growth
indices, then the regression might force the coefficient on the large value index to equal
one. Using this misspecified regression, we could have mistakenly concluded that the
investor had no exposure to small-cap stocks, when in fact he did.

Suppose that instead of four indices in the regression, we just used two broad indices:
large-cap stocks and small-cap stocks. In this case, the regression would show some
exposure to both indices, but there would be no indication as to whether the manager
was a value manager or a growth manager. In that case, the indices (i.e., independent
variables) are not well specified and the regression will not provide much useful
information.

From the regression, we are also provided with the coefficient of determination

(R2). This provides the amount of the investor’s return explained by the regression’s

style indices. It measures the syle fiz. One minus this amount indicates the amount
unexplained by style and due to the manager’s security selection. For example, suppose
the style fit from the regression is 79%. This would mean that 21% of the investor’s
returns were unexplained by the regression and would be attributable to the manager’s
security selection (i.e., the manager made active bets away from the securities in the style
indices). The error term in the regression, which is the difference between the portfolio
return and the returns on the style indices, is referred to as the manager’s selection return.

Professor’s Note: Selection return is the excess or surplus return earned by selecting
superior investments (e.g., undervalued or overvalued securities) and trading
accordingly.

One of the benefits of returns-based style analysis is that it helps determine if the
manager’s reported style and actual style are the same. For a mutual fund, the investment
objective of the manager is contained in the fund’s prospectus, and in some cases the
investment objective can be determined by the fund’s name. However, not all aggressive
growth funds invest in the same asset categories or even in the same proportions.
Returns-based style analysis helps to determine the reality—not what the manager says,
but what she does.

Figure 2 shows the returns-based style analysis of two hypothetical funds, ABC and
PDQ, which claim to be large-cap growth funds. The first column shows the indices
(benchmarks) against which the portfolio returns were regressed. The second and third
columns show the weights each manager has in each category. These are the coefficients
from the regression analysis.
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Figure 2: Returns-Based Style Analysis of ABC and PDQ Funds

Style Category ABC Fund Weight % PDQ Fund Weight %
Large-cap growth 52.0 86.0
Large-cap value 23.0 9.0
Mid-cap growth 11.0 Ly
Mid-cap value 5.0 0.0
Small-cap growth 1.9 1.7
Small-cap value 0.0 0.0
T-bond (1-10 yr.) 0.0 0.0
T-bond (10+ yr.) 0.0 0.0
Corporate bond 1.1 1.3
T-bills 6.0 0.5
Foreign equity 0.0 0.0
Total 100.0 100.0

The results show that although ABC has exposure to large-cap growth, it also has
substantial exposure to large-cap value and mid-cap stocks. PDQ’s main exposure is to
large-cap growth (86%) and some exposure to large-cap value (9%).

Both ABC and PDQ funds claim to be large-cap growth funds. However, ABC fund
has substantial exposure to large-cap value and mid-cap stocks. PDQ fund, on the other
hand, has style exposure more consistent with its investment objective.
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Multi-Period Returns-Based Style Analysis

A single regression in a returns-based style analysis provides the average fund exposures
during the time period under analysis. A series of regressions can be used to check

the style consistency of a manager. That is, does the manager pursue the same style
consistently over time?

Consider a hypothetical fund—Spark Growth and Income Fund. There are five years of
monthly data from January 2007 to December 2011 (i.e., T = 60 monthly data points).

We use 36 months in each regression analysis and form 25 overlapping samples of 36
months each:

*  The first sample starts at t = 1 (January 2007) and ends at t = 36 (December 2009).

*  The second sample starts at t = 2 (February 2007) and ends at t = 37 (January 2010)
and so forth.

*  The last sample starts at t = 25 (January 2009) and ends at t = 60 (December 2011).

For each of the data samples, we run the returns-based style analysis regression and
compute the weights (exposures) of each of the style asset categories. Thus, there are 25
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regressions in total. Results for the first and the last samples are shown in Figure 3. Figure
4 shows the plot of all the changes in exposure over the five years, using the results of the
25 regressions.

Figure 3: 5-Year Rolling 36-Month Returns-Based Style Analysis

Sample 1 (t = 1 to 36) Sample 25 (t = 25 10 60)
Sjle: Category Weight % Weight %
Large-cap growth 12 8
Large-cap value 62 49
Mid-cap value 20 37
Cash 6 6
Total 100 100

Figure 4: Style Consistency of Spark Growth and Income Fund

Portfolio Allocation

100%
80%
60% O Mid-Cap Value
B Cash
@ Large-Cap Value
40% B Large-Cap Growth
20%
0% Time

1 4 7 0 13 16 19 22 25

The heights (thickness) of the colored bands indicate that the fund’s exposures have
changed over time. The exposures to large-cap growth and large-cap value have declined,
while the exposure to mid-cap value increased, and the exposure to cash stayed the same.
This type of analysis helps to check the manager’s style consistency over time. If the
manager was hired to focus on large-cap investments, the investor should be concerned
about the manager’s increasing focus on mid-cap stocks.

Holdings-Based Style Analysis

A second method of verifying a portfolio manager’s style is to evaluate the characteristics
of the securities in the manager’s portfolio. This method is referred to as holdings-based
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style analysis or composition-based style analysis. The manager would characterize
securities based on the following attributes:

Value or growth: Does the manager invest in low P/E, low P/B, and high dividend yield
stocks? If so, the manager would be characterized as a value manager. A manager with
high P/E, high P/B, and low dividend yield stocks would be characterized as a growth
manager. A manager with average ratios would be characterized as market-oriented.

Expected earnings per share growth rate: Does the manager have a heavy concentration in
firms with high expected earnings growth? If so, the manager would be characterized asa
growth manager.

Earnings volarility: Does the manager hold firms with high earnings volatility? If so the
manager would be characterized as a value manager because value managers are willing
to take positions in cyclical firms.

Industry representation: Value managers tend to have greater representation in the

utility and financial industries because these industries typically have higher dividend
yields and lower valuations. Growth managers tend to have higher weights in the
technology and health care industries because these industries often have higher growth.
Although industry representation can be used as a guide, it should be used with the
other characteristics described here. Individual firms within industries do not always fit
the industry mold, and the value/growth classification of an industry will vary as the
business cycle varies.
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Answer:

The manager appears to be a value manager because the P/E and P/B ratio are below
that of the broad market, and we would expect the portfolios of value managers to have
higher dividend yields than that of the broad market. The manager is also invested in
stocks with lower EPS growth and overweighted in financials and utilities, which is also
characteristic of a value style. The manager is underweighted in technology and health
care stocks, which are favored by growth managers. Additionally, we would conclude
that the manager has a small-cap focus, because the median market cap is much lower
than that of the broad market.

Returns-based style analysis is compared to holdings-based style analysis in Figure 5.
Note that both methods can be performed on the same portfolio. By doing so, the
analyst can gain further insight into the portfolio manager’s processes and holdings.

For example, whereas returns-based analysis is useful for easily characterizing an entire
portfolio, it will not detect changes in style (i.e., style drift) as quickly as holdings-
based analysis. The reason is that the regression in returns-based analysis typically uses
monthly returns over the past several years. Thus, a portion of the analysis is based on
data that may no longer reflect the manager’s emphasis. In contrast, holdings-based style
analysis uses the portfolio’s current contents to characterize the portfolio and provides a
more up-to-date picture of the portfolio’s contents.

Figure 5: Advantages/Disadvantages of Returns-Based Analysis and Holdings-Based
Style Analysis

Advantages of Returns-Based Analysis Advantages of Holdings-Based Analysis

Characterizes an entire portfolio Characterizes each security
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Enables comparisons of entire portfolios Enables comparisons of securities

Summarizes the result of the investment process  Can detect style drift more quickly than
returns-based analysis

Methodology backed by theory
Low information requirements

Different models usually result in the same
conclusions

Low cost and can be executed rapidly
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Disadvantages of Returns-Based Analysis

Disadvantages of Holdings-Based Analysis

May be inaccurate due to style drift

Misspecified indices can lead to misleading
conclusions

Is not consistent with the method used by
many managers to select securities

Requires subjective judgment to classify
securities

Requires more data than returns-based
analysis
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For the Exam: Be able to identify a manager’s style when given portfolio weights or
the output from a returns-based style analysis and be able to contrast the two methods
of style analysis as well as discuss their advantages and disadvantages.

EQUITY STYLE INDICES

LOS 27.j: Compare the methodologies used to construct equity style indices.

CFA® Program Curriculum, Volume 4, page 216

There are several providers of style indices, each of whom competes to earn the business
and licensing fees of ETFs and others who would like to create a financial product based
on their index. Some providers differentiate their style using just a few variables whereas
others use several. Style may be differentiated using price multiples, earnings growth
rates, dividends, and other variables. Most indices use holdings-based style analysis to
characterize securities.

There are three different methods used to assign a security to either a value or growth
index. In the first method the stock is assigned to value or growth. In the second
method, the stock can be assigned to value, growth, or to a third neutral category. In the
third method, a stock can be split between categories. For example, if its predominant
characteristics are value but there are also some features of the stock that suggest growth,
the stock may be classified as 70% value and 30% growth. In the first two methods, style
is perceived as a category, whereas in the third method style is perceived as a quantity.

Viewing style as a category means that there will be no overlap when a style index is
constructed (i.e., an individual security will be assigned to only one style). Viewing
style as a quantity means that there will be overlap. Some of a stock’s market cap may
be assigned to value and another part could be assigned to growth. This occurs when a
stock is not clearly value or growth.

Examples of style indices with style overlap are the Russell value and growth indices,
where the growth ranking is determined by the price/book ratio as well as by a long-term
growth estimate. There is no neutral category, just value or growth. Some stocks are split
between the growth and value indices, with, for example, 20% of the stock’s market
capitalization in the Russell Growth and 80% in the Russell Value Index.

Most indices are constructed with no overlap. Additionally, most indices have just two
categories, value and growth (i.e., there is no neutral style index). The justification

for just two categories is that many investment managers have a clear value or growth
directive they must follow.

Another distinguishing characteristic among index methodologies is the presence of
buffering. When an index has buffering rules, a stock is not immediately moved to a
different style category when its style characteristics have changed slightly. The presence
of buffering means there will be less turnover in the style indices and, hence, lower
transactions costs from rebalancing for managers tracking the index.
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THE EQUITY STYLE BOX AND STYLE DRIFT

LOS 27 k: Interpret the results of an equity style box analysis and discuss the
consequences of style drift.

CFA® Program Curriculum, Volume 4, page 219

Another method of characterizing a portfolio’s style is to use a style box. This method is
used by Morningstar to characterize mutual funds and stocks. In this approach, a matrix
is formed with value/growth characteristics across the top and market cap along the side.
Morningstar uses holdings-based style analysis to classify securities.

In Figure 6, we have provided the Morningstar style box for a hypothetical small-cap
value fund. The numbers in each cell represent the percent of the fund’s market cap in
each category (total of the cells = 100%). Note that most of the fund’s component stocks
are classified as small-cap value, although other categories are represented as well.

Figure 6: Morningstar Style Box for a Hypothetical Small-Cap Value Fund

Value Core Growth
Large-cap 2% 1% 0%
Mid-cap 17% 12% 1%
Small-cap 60% 5% 2%

Categorizing portfolios by size is fairly standard in that market cap is the usual metric
for evaluating size. However, different providers use different categorizations of value
and growth attributes. For this reason, the categorization of portfolios can differ a great
deal depending on the provider. Usually, price multiples are used to define value stocks,
whereas earnings or sales growth rates are used to define growth stocks.
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Style drift is when a portfolio manager strays from his original, stated style objective.
There are two reasons why this can be problematic for an investor. First, the investor will
not receive the desired style exposure. This is a concern because value and growth stocks
will perform quite differently over time and over the course of business cycles. Second,
if a manager starts drifting from the intended style, she may be moving into an area
outside her expertise.

As mentioned previously, returns-based style analysis and holdings-based style analysis
can both be used to evaluate style drift, with holdings-based style analysis considered to
be the more effective of the two methods. To determine whether a manager has drifted
using holdings-based style analysis, we would evaluate the same factors mentioned earlier
(i.e., the portfolio’s value or growth characteristic, expected earnings growth, earnings
volatility, and industry representation).
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SOCIALLY RESPONSIBLE INVESTING

LOS 27.1: Distinguish between positive and negative screens involving socially
responsible investing criteria and discuss their potential effects on a portfolio’s
style characteristics.

CFA® Program Curriculum, Volume 4, page 221

Socially responsible investing (SRI), also known as ethical investing, is the use of ethical,
social, or religious concerns to screen investment decisions. The screens can be negative,
where the investor refuses to invest in a company they believe is unethical; or positive,
where the investor seeks out firms with ethical practices. An example of a negative screen
is an investor who avoids tobacco and alcohol stocks. An example of a positive screen
would be when the investor seeks firms with good labor and environmental practices.
Most SRI portfolios utilize negative screens, some use both negative and positive screens,
and even less use only positive screens. An increasing number of portfolio managers have
clients with SRI concerns.

For the Exam: Look for socially responsible investing in developing the IPS for an
individual or institutional investor.

A SRI screen may have an effect on a portfolio’s style. For example, some screens exclude
basic industries and energy companies, which typically are value stocks. SRI portfolios
thus tend to be tilted toward growth stocks. SRI screens have also been found to have a
bias toward small-cap stocks. There are two main benefits to monitoring the potential
style bias resulting from SRI screens. First, the portfolio manager can take steps to
minimize the bias, if it is inconsistent with the investor’s risk and return objectives.
Second, with knowledge of the portfolio’s style bias, the manager can determine the
appropriate benchmark for the SRI portfolio. Returns-based style analysis can detect the
presence of style bias and monitor the success of its remedy.

LONG-SHORT AND LONG-ONLY INVESTMENT STRATEGIES

LOS 27.m: Compare long—short and long-only investment strategies, including
their risks and potential alphas, and explain why greater pricing inefficiency
may exist on the short side of the market.

CFA® Program Curriculum, Volume 4, page 222

Long-only strategies focus on using fundamental analysis to find undervalued stocks. In
contrast, long-short strategies focus on exploiting the constraints many investors face.
Specifically, many investors such as institutions are unable to take short positions, which
may lead to overvalued stocks.

Whereas long-only strategies can only buy undervalued stocks and avoid overvalued

stocks, long-short strategies can both buy undervalued stocks and short overvalued
stocks. In essence, the long-short strategy can earn two alphas, one on long positions
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and one on short sales. A long-only strategy can only earn the long alpha through
security selection (the excess return relative to its benchmark).

Another way of viewing the advantage of long-short strategies is to consider an investor
who is attempting to outperform a market index. If he would like to express a negative
view of an index security in a long-only strategy, he is limited to avoiding the stock.
For example, if a stock’s market cap constitutes 4% of an index, the minimum possible
underweighting is 4%, created by not holding the stock. Here the active weight is —4%.
If the investor wanted an active weight of 6%, on the other hand, the investor would
overweight the stock, and it would constitute 10% of the market cap in the investor’s
portfolio. Thus, the distribution of potential active weights in a long-only portfolio

is asymmetric (i.e., underweighting is limited to the security’s weight in the portfolio,
whereas overweighting is unlimited).

In contrast, a long-short investor can create a symmetric distribution of active weights,
provided there is sufficient information regarding the stock’s under or overvaluation. The
long-short investor can create as short a position as desired (i.e., he is not limited to just
avoiding the stock).

In regard to 7isk, a long-only investor is potentially exposed to both systematic and
unsystematic risk. In contrast, the long-short investor can eliminate expected systematic
risk by using a pair trade (also known as pairs arbitrage) in a market neurral siraregy.

In a pair trade, the investor buys one stock and shorts another in the same industry,
thus eliminating exposure to marketwide risk. Systematic risk can be added, if desired,
through the use of equity futures or ETFs, which is discussed in the next LOS. The
investor, however, still has company specific risk, and if the short position rises in value
while the long falls, the results could be disastrous for the long-short investor.

The potential returns and risks of a long-short trade are also magnified by leverage
(borrowed funds). Many long-short investors, for example hedge funds, will use leverage
of two to three times their capital in a long-short trade. Leverage increases the investor’s
potential alpha but also increases the likelihood that an investor will have to unwind her
position early and at a loss in order to satisfy a margin call.

For the Exam: Hedge fund managers of ten employ market neutral strategies to enable
them to capitalize on their abilities to identify over- and under-priced securities. See
Topic Review 31, Book 4.

Pricing Inefficiencies on the Short Side

There are four reasons for pricing inefficiencies on the short side of equity trades:

1. There are barriers to short sales that do not exist for long trades. Because of these
barriers, some investors do not pursue short strategies. One barrier is that to short a
stock, the short seller must find someone who will lend the shares. When the lender
requests the shares to be returned, the short seller may have to buy the shares in the
open market at an adverse price.
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2. Firm management is more likely to promote their firm’s stock through accounting
manipulations and other means than they are to disparage it. Thus, stock is more
likely to be overvalued than undervalued.

3. Analysts on the sell-side are more likely to issue buy recommendations than sell
recommendations. The reason is that there is a larger pool of potential buyers of a
stock than sellers. Potential sellers are limited to those investors who already own the
stock or short sellers. Additionally, analysts will anger large stockholders if they issue
a sell recommendation.

4. Sell-side analysts face pressure from firm management against issuing sell
recommendations because managers often have stock holdings and options in their
firm and may threaten analysts with a cutoff of communications and lawsuits, if the
analysts issue sell recommendations. The analyst’s firm may also be shut out from
investment banking and other corporate finance business if the analyst issues a sell
recommendation. Note that such corporate actions are inconsistent with the Best
Practice Guidelines Governing Analyst/Corporate Issue Relations supported by the
CFA Centre for Financial Market Integrity and the National Investor Relations
Institute. Additionally, CFA members, candidates, and charterholders are bound to
independence and objectivity by Standard I(B) of the Code of Ethics and Standards
of Professional Conduct.

EQUITIZING A LONG-SHORT PORTFOLIO

LOS 27.n: Explain how a market-neutral portfolio can be “equitized” to gain
equity market exposure and compare equitized market-neutral and short-
extension portfolios.

CFA® Program Curriculum, Volume 4, page 224

Recall that a properly implemented long-short strategy with stocks in the same industry
can have no systematic risk. An investor may, however, wish to add systemaric risk to

the market neutral strategy to earn a higher return. This can be established by taking a
long position in an equity futures contract with a notional principal equal to the cash
from the short sales. The investor’s total profit is then the net profit or loss from the long
and short position, the profit or loss from the futures contract, and interest earned on
the cash from the short sale. To calculate a return, we would divide this amount by the
equity the investor has put up for the transaction.

Professor’s Note: Two things. First, the proceeds from the short sale are usually
deposited with the broker and placed in Treasuries. Interest on the Treasuries that
is not paid to the lender of the shares as a fee is passed onto the short seller. T he
portion received by the short seller is referred to as the “short rebate.” Next, pairs

@ trading is a relative value strategy. That is, the manager purchases undervalued
shares and shorts overvalued shares with approximately the same market sensitivity
(i.e., equal betas). The manager’s primary goal is pro fiting from security selection.
If the manager feels the overall market will gain or lose ground, he can buy or sell
equity futures, respectively. Thus, pair trades and trading equity firures represent
two separate strategies.
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A market neutral strategy can also be equitized using ETFs. ETFs may be more cost
effective and convenient than futures contracts. ETFs do not expire like futures contracts,
so they don’thave to be rolled over. They also have low expenses and are usually available
for shorting, if the investor wants to de-equitize after having added them.

Because a long-short, market neutral strategy has no systematic risk, its benchmark
should be the risk-free rate (i.e., the return on T-bills). If the strategy is equitized, the
benchmark is the index underlying the futures contract or the ETFE. Note that a market-
neutral strategy need not always be equitized. The strategy can be exposed to the risk of
other asset classes (e.g., fixed income) using the derivative contracts for other assets.

Professor’s Note: Market-neutral strategies are often employed by hedge fund
managers and other arbitrageurs. As such, the market generally considers market
neutral strategies to be alternative investments.

Short Extension Strategies

Short extension strategies (also called partial long-short strategies) are seen by the market
as extensions to long-only investing. In a short extension strategy, the manager shorts an
amount of securities equal to a set percentage of his long portfolio and then purchases an
equal amount of securities. For example, in a 120/20 short extension strategy on a $100
million portfolio, the manager would purchase 120% of $100 million in long stock
positions and short 20% of $100 million in stocks for a net investment of $100 million.
The long positions would be under- or neutral-valued stocks and the short positions
would be over-valued stocks.

This is not market-neutral or hedging, an important distinction because it leads to the
strategy being classified and evaluated versus long only equity portfolios and not against
hedge funds which are typically classified as alternative investments. To illustrate the
distinction, a market-neutral portfolio might have equal betas and position sizes in long
and short positions for a zero beta and no systematic risk exposure. In contrast, a short-
extension strategy (extension meaning it is just a small variation from long only equity)
will typically have a beta of 1.0. The manger could be long 120% at a beta of 1.0 and
short 20% at 1.0 for a portfolio weighted average beta of 1.0. Just like a long only stock
portfolio, the manager could choose to have a higher or lower beta. For example, if the
manager is bullish on the market, the manager could go long 120% with a beta of 1.1
and short 20% with a beta of .9 for a weighted average beta of (1.20 x 1.1) + (-2 x .9)
= 1.14. Inherently short-extension strategies tend to have a beta of 1.0 while market-
neutral strategies tend to have a beta closer to 0.0.

Advantages of short-extension strategies include:

* DPerceived as an equity strategy, not as an alternative investment.

* Lets a manager better exploit information; under-valued securities can be purchased
and over-valued can be shorted. Long only portfolios can avoid buying over-valued
stocks but cannot short them.

*  The short position frees up additional funds for investing in under-valued positions

(120% of capital in our 120/20 example). The long only manager can only invest
100%.
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*  Short-extension strategies can be implemented without a derivatives market. Many
market-neutral strategies utilize futures or swaps for part of their execution.

*  The short-extension strategy is a more efficient and coordinated portfolio of long
and short positions. Long positions are only taken in under-valued (or at least
neutral-value) stocks and short positions are in over-valued stocks. In contrast, a
separate 100/0 plus 20/20 strategy would first invest 100% of capital in the market
portfolio (and nothing short, hence the 100/0 designation). Then it would take 20%
of capital in offsetting long and short positions in under- and over-valued stocks
(the 20/20). There is inherent inefficiency in this approach as the 100% long market
portion will involve buying some of the same over-valued stocks which are shorted
in the 20% short position.

There are also inherent disadvantages versus other approaches:

* Higher transaction costs due to the larger quantity of trades executed—120%
of capital long and 20% of capital short in our example. In addition, there are
borrowing fees on stocks borrowed to cover the short position versus a long only
portfolio.

* Al of the potential added value comes from the managers’ ability to identify under-
and over-valued stocks. In contrast, equitizing a market-neutral long-short portfolio
(EMNLSP) earns returns from the gain/loss on long and short positions, long
futures positions, and interest on the cash equivalent collateral (the long futures
are generally 100% collateralized with cash). EMNLSP inherently has more varied
sources of return and often allows positions in assets other than stocks. As a market-
neutral strategy, EMNLSP is generally compared to cash equivalent returns while
short-extension strategies are compared to equity returns.

Professor’s Note: It can be tricky to remember each of the various approaches.
To0 many candidates try to remember ever ything and their scores suffer as the
result. A better strategy is to grasp the basic concept of each approach—what
makes it different from the others? Past questions have ofien focused on just that
issue. Then, remember whatever details possible.

SELL DISCIPLINES

LOS 27.0: Compare the sell disciplines of active investors.

CFA® Program Curriculum, Volume 4, page 227

An investor may need to sell holdings to rebalance the portfolio, to alter the asset
allocation for liquidity, or to update the portfolio’s security selection. The use of various
strategies can help the investor decide when to sell.

Substitution is replacing an existing security with another with brighter prospects.
Considering the transactions costs and tax consequences of the sale of the existing
security and the purchase of the new security, this approach is referred to as an
opportunity cost sell discipline. After careful research, a manager may also conclude
that a firm’s business will worsen in the future. This is referred to as a deceriorating
fundamentals sell discipline.
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Other, more technical, selling disciplines are based on rules. For example, in a valuation-
level sell discipline, a value investor may sell a stock if its P/E or P/B ratio rises to the
ratio’s historical mean. In a down-from-cost sell discipline, the manager may sell a stock

if its price declines more than say 20% from the purchase price. In an up-from-cost

sell discipline, the manager may sell a stock once it has increased, for example, either a
percentage or a dollar amount from the purchase price. In a rarger price sell discipline, the
manager determines the stock’s fundamental value at the time of purchase and later sells
the stock when it reaches this level.

These sell disciplines are not mutually exclusive within an investor’s portfolio, as
different stocks may call for different disciplines. Also, the consequences of sell
disciplines should be appraised on an after-tax basis according to the investors’ tax
status.

The frequency of buying and selling in a portfolio is driven by the manager’s style. Value
investors are typically long-term investors, who buy undervalued stocks and hold them
until they appreciate. Annual turnover for value managers varies from 20% to 80%.
Growth managers base their decisions on earnings growth and are less patient. They
often sell after the next quarterly, semiannual, or annual earnings statement comes out
(the frequency of the statements depends on the country of the firm’s incorporation).
Thus, it is not unusual to see annual turnover of 60% to several hundred percent for
these investors.

ENHANCED INDEXING

LOS 27.p: Contrast derivatives-based and stock-based enhanced indexing
strategies and ;ustlf}{ enhanced indexing on the basis of risk control and the
information ratio.

-
=
{ =
2
vy
wv
L]
v
>
S
=
s
v

CFA® Program Curriculum, Volume 4, page 228

For the Exam: Enhanced indexing applied to bond portfolio management is discussed
in Topic Review 23, Book 3. In general, the concept of enhanced indexing is important
to the Level IIT curriculum.

As discussed previously, semiactive or enhanced indexing strategies attempt to earn
an active return (a return greater than a benchmark) while minimizing deviations in
performance from the benchmark (tracking risk or active risk). Enhanced indexing
strategies have resulted in higher information ratios (active return divided by tracking
risk) than passive or active strategies.

Stock-Based and Derivatives-Based Enhanced Indexing Strategies

An enhanced indexing strategy can be executed using either actual stocks or derivative
contracts such as equity futures. Using a stock-based enhanced indexing strategy, the
manager underweights or overweights index stocks based on beliefs about the stocks’
prospects. Risk is controlled by monitoring factor risk and industry exposures. The
portfolio resembles the index, except where the manager has a specific belief about the
value of an index security.

Page 160 ©2012 Kaplan, Inc.



Study Session 11
Cross-Reference to CFA Institute Assigned Reading #27 — Equity Portfolio Management

To understand a stock-based enhanced indexing strategy, it may help to compare it to
full-blown active management. If the manager does not have an opinion about an index
stock in full-blown active management, she doesn’t hold the stock. If the manager does
not have an opinion about an index stock in a stock-based enhanced indexing strategy,
she holds the stock at the same level as the benchmark.

In a derivatives-based enhanced indexing strategy, the manager obtains an equity
exposure through derivatives. A common method of doing so is to equitize cash. Here
the manager holds a cash position and a long position in an equity futures contract.
The manager can then attempt to generate an excess return by altering the duration of
the cash position. If the yield curve is upward sloping, the manager invests longer-term,
if she thinks the higher yield is worth it. If, on the other hand, the yield curve is flat,
the manager invests in short-duration, fixed-income securities because there would be
no reward for investing on the long end. In these derivative-based strategies, the value
added (alpha) is coming from the non-equity portion of the portfolio and the equity
exposure is coming through derivatives.

For the Exam: Using equity futures contracts to equitize a position in cash is discussed
in Topic Review 36, Book 5.

There are two limitations to enhanced indexing in general. First, successful managers will
be copied and their alpha will disappear, unless they change their strategy through time.
Second, models obtained from historical data may not be applicable to the future, if the
economy changes.

The Fundamental Law of Active Management

The fundamental law of active management states that an investor’s information ratio
(IR) is a function of his depth of knowledge about individual securities (the information
coefficient—IC) and the number of investment decisions (the investor’s breadth—IB).2

More formally:
IR ~ ICVIB

where:

IR = information ratio

IC= information coefticient
IB = investor breadth

For the Exam: The LOS asks you to justify enhanced indexing on the basis of the
information ratio, so you may need to use this calculation on the exam. In any case,
be sure you are familiar with the concepts and the components of the equation. You
will know which information ratio is referenced by the data provided.

2. Richard C. Grinold and Ronald N. Kahn. Active Portfolio Management. (McGraw Hill,
1995).
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The IC is measured by comparing the investor’s forecasts against actual outcomes. The
closer they are, the higher the correlation between them, and the greater the IC. More
skillful managers will have a higher IC.

Note that investor breadth measures the number of independent decisions an investor
makes, which does not necessarily increase with the number of securities followed. For
example, if an investor buys ten energy stocks because she thinks the sector will do well,
the IB equals one, not ten.

The narrower an investor’s breadth, the greater her knowledge of each security must be
to produce the same information ratio. Unfortunately, it is difficult for most investors
to realize a high IC. A stock-based enhanced indexing strategy can produce higher
information ratios because the investor can systematically apply her knowledge to a
large number of securities, each of which would have different attributes requiring
independent decisions.

Example: Using the fundamental law of active management

Manager X follows the stocks in a broad market index and has made independent
forecasts for 400 of them. Her IC is 0.05.

Manager Y has made independent forecasts for 150 stocks. His ICis 0.07.

Which manager has the best performance as measured by the information ratio?

Answer:

The information ratio for each manager can be approximated as:

IRy = 0.05v/400 =1.00
IRy = 0.07+/150 = 0.86
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Although manager X’s depth of knowledge is not as great, she has better performance
because she has a greater breadth of decisions. Performance here is measured by the
information ratio, so Manager X earns more excess return per unit of active risk.

Note that a derivatives-based enhanced indexing strategy will have less breadth than a
stock-based enhanced indexing strategy because the investor uses a derivatives contract
to gain exposure to equity @nd earns an excess return with non-equity strategies
(duration management by moving out the yield curve in the previous discussion) using
the duration strategy described earlier. Due to its lower breadth, it will require a higher
information coefficient to earn as high an information ratio as a stock-based strategy.
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ALLOCATING TO MANAGERS

LOS 27.q: Recommend and justify, in a risk-return framework, the optimal
portfolio allocations to a group of investment managers.

CFA® Program Curriculum, Volume 4, page 230

Given funds to invest, an investor has a series of decisions to make. The investor must
first decide which asset classes to allocate the funds to and in what weights. At this level,
the focus is on maximizing expected return for a given level of risk.

Once an equity allocation is made, the investor needs to focus on choosing passive or
active equity management. Passive equity management has zero active return and zero
active risk. Think of passive equity management as the baseline. As one moves from
passive management to enhanced indexing to active management, the expected active
return and active risk increase.

So just as in asset allocation, the investor must choose the tradeoff between risk and
return. However, once the investor has made a decision to invest in equity, the tradeoff
focuses on active risk and active return.

The gist of the steps to follow is that the investor must decide how much active risk he
is willing to accept and what the best combination of equity managers is to achieve that
active risk while maximizing active return.

In the first step in deciding how much equity to allocate to a group of equity managers,
the investor will want to maximize the utility of his active return. The utility function
for active return is similar to the utility function for expected return. The utility of

the active return increases as active return increases, as active risk decreases, and as the
investor’s risk aversion to active risk decreases.

Next, given his utility function, the investor needs to investigate the performance
characteristics of available equity managers. An efficient frontier analysis is useful here,
except instead of using expected return and risk, this efficient frontier plots expected
active return and active risk using combinations of available equity managers.

Investors are usually more risk averse when facing active risk than they are when dealing
with total risk for the following three reasons. First, if an investor were willing to accept
zero active return, it would be easy enough to just index. However, to believe that a
positive active return is possible, the investor must think that an active manager can
deliver an active return, and the investor must believe they can pick that active manager.
Second, an investor who must answer to a superior (e.g., a pension plan) for their equity
managers performance will be judged relative to a passive benchmark. It is difficult to
produce a positive alpha, and investors are reluctant to take risk positions away from the
index. Third, if an investor wants higher active return positions, they must be willing to
invest more in the highest active return manager. This results in less diversification across
managers. Most institutional investors have an active risk target in the range of 1.5% to
2.5%.3

3. Barton Waring, Duane Whitney, John Pirone, and Charles Castille. “Optimizing manager
structure and budgeting manager risk.” Journal of Portfolio Management. Vol. 26, Iss. 3;
p- 90. (New York, Spring 2000).
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CORE-SATELLITE AND COMPLETENESS FUND APPROACHES

LOS 27.r: Explain the core-satellite approach to portfolio construction and
discuss the advantages and disadvantages of adding a completeness fund to
control overall risk exposures.

CFA® Program Curriculum, Volume 4, page 234

In a core-satellite approach to managing active equity managers, the investor has a core
holding of a passive index and/or an enhanced index that is complemented by a satellite
of active manager holdings. The idea behind a core-satellite approach is that active

risk is mitigated by the core, while active return is added by the satellites. The core is
benchmarked to the asset class benchmark, whereas the satellites are benchmarked to a
more specific benchmark.

A core-satellite approach can be executed using an informal approach or using a more
formal approach as described in LOS 27.q. As part of the latter process, a manager
targets an active risk and return and then uses optimization to find the best mix of
equity managers to deliver that performance. In the following example, the manager has
a 50% core in the passive index and the enhanced indexed portfolio, with satellites of
25%, 15%, and 10% in the active managers.

Professor’s Note: This example specifically states that the correlation between
manager’s active returns is zero. If nothing were said, this should be the default
assumption. It is likely that there is positive correlation between manager
returns; in other words, most managers do well or do poorly at the same time
@ because each manager’s return is related to how well the market is doing. But,
it is likely that active returns are uncorrelated (0.0). Active return is return less
a benchmark return and it is likely that some managers are generating positive
active return and others are generating negative active return. That would be
a zero correlation of active return. This is even more true among a group of
managers pursuing the same style or approach.
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To calculate the portfolio active risk, we assume that the correlations between the
equity managers’ active returns are zero. Assuming zero correlation, the formula for
portfolio active risk is:

portfolio active risk =

§ :Wa,ica,i

=1

Using the active risks and allocations, we calculate the portfolio active risk:

portfolio active risk

= J(0.10)2(0)? + (0.40)%(0.022)* +(0.25)2(0.028)2 +(0.15)% (0.051)2 + (0.10)2(0.07)>
=./0.000234 =0.0153 =1.53%

The investor’s information ratio is 1.81% / 1.53% = 1.18. The investor has satisfied the
active risk target of no greater than 1.75% and the information ratio of at least 0.9.

The Completeness Fund Approach

In contrast to the formalized process followed for the core-satellite approach, many
managers use a less exact approach. Given that the resulting portfolio will still be
benchmarked against a broad market index, the manager’s portfolio will have a number
of industry or other biases relative to the benchmark. This is particularly true when
examining the portfolios of bottom-up managers, where industry exposures are not given
a priority in stock selection.

To minimize the differences in risk exposures between the portfolio and the benchmark,
the investor can use a completeness fund. The completeness fund is combined with

the active portfolio, so that the combined portfolios have a risk exposure similar to the
benchmark. The advantage of the completeness fund approach is that the active return
from the managers can be maintained while active risk is minimized. The completeness
fund must be rebalanced regularly as the active manager’s exposures change. The fund
can be managed passively or semiactively.
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The disadvantage of a completeness fund is that it may result in a reduction of active
returns arising from misfit risk. (As described in the next LOS, misfit risk results

from differences between the manager’s normal portfolio and the broader asset class
benchmark.)
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COMPONENTS OF TOTAL ACTIVE RETURN

LOS 27.s: Distinguish among the components of total active return (“true”
active return and “misfit” active return) and their associated risk measures and
explain their relevance for evaluating a portfolio of managers.

CFA® Program Curriculum, Volume 4, page 235

Recall that a manager’s normal portfolio or normal benchmark reflects the securities she
normally chooses from for her portfolio. It is an appropriate benchmark for the manager,
because it reflects the manager’s style. For example, the normal portfolio for a value
manager might be an index of value stocks.

In contrast, an investor who hires a manager may use a broad-based benchmark for the
manager’s asset class that does not reflect the manager’s style. This portfolio would be
referred to as the investor’s benchmark.

Using these two benchmarks, we can then decompose the manager’s total active return
into two parts, the true active return and the misfit active return, as follows:

manager’s true active return = manager’s total return — manager’s normal portfolio
return

manager’s misfit active return = manager’s normal portfolio return — investor’s
benchmark return

The true active return is z7xe in the sense that it measures what the manager earned
relative to the correct benchmark. The misfit active return is misfit in the sense that it
measures that part of the manager’s return from using a benchmark that is not suited to
the manager’s style.

Using these components of return, we can decompose the manager’s total active risk
into the true risk and misfit risk. The total active risk is the volatility of the manager’s
portfolio relative to the investor’s benchmark.

rotal acrive risk = \/ (true active risk)? + (misfit active risk)?

Using the true active return and true active risk, we can define an information ratio that
better represents the manager’s skills:

true active return

true information ratio = —
true active risk

There are two uses of the decomposition of the manager’s performance into true and
misfit components. The first use is to more accurately evaluate the manager’s performance
using the manager’s true return as in the following example.
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The decomposition of the total active performance into true and misfit components is
also useful for optimization. The objective is to maximize the total active return fora
given level of total active risk while allowing for an optimal amount of misfit risk. Note
that misfit risk is not optimized at zero because a manager may be able to generate a level
of true active return for some level of misfit risk. In other words, if you let the manager
concentrate in the style he is familiar with, the manager is more likely to generate an
excess return relative to his normal portfolio.

ALPHA AND BETA SEPARATION

LOS 27.t: Explain alpha and beta separation as an approach to active
management and demonstrate the use of portable alpha.

CFA® Program Curriculum, Volume 4, page 237

In an alpha and beta separation approach, the investor gains a systematic risk exposure
(beta) through a low-cost index fund or ETF, while adding an alpha through a
long-short strategy. This strategy may be particularly suitable for markets that are highly
efficient and difficult to generate an alpha from.

For example, the investor may pick up a beta exposure in an S&P 500 index fund. The
stock prices in this large-cap index are highly efficient with respect to information, and
it would be difficult to generate an alpha with this index. The investor could pick up
alpha by hiring a manager who specializes in long-short strategies in less efficient small-
cap markets. If the manager decides to take a different index exposure, she could keep
the small-cap alpha and pick up the beta exposure in some index (e.g., an MSCI World
Index ETF). This strategy is referred to as a portable alpha strategy.

An advantage of this approach is that the investor can gain access to equity styles and
asset classes outside of a systematic risk class. The investor can also better understand
and manage the risks in an alpha and beta separation approach because they are more
clearly defined. In contrast, in a long-only strategy, the risks are not as clearly delineated.
Lastly, by partitioning the alpha and beta, the investor has a better idea of the costs of
investing. A passive beta exposure is typically cheaper than an active alpha exposure.

A limitation of the alpha and beta separation approach is that it may be difficult or
costly to implement short positions in markets such as emerging markets or small-cap
markets. Secondly, some long-short strategies are not truly market neutral and may
have a degree of systematic risk. Lastly, long-short investing may be off-limits to some
investors. These investors, however, could create an alpha and beta separation approach
exposure using equity futures. For example, suppose the investor wants a beta from
large-cap U.S. stocks and an alpha from European equities. The investor can take a
long position in the S&P 500 index futures contract and invest with a European equity
manager to generate the alpha. To become market neutral in the European equity
market, the investor would then short a futures contract based on European equities.
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SELECTING EQUITY MANAGERS

LOS 27.u: Describe the process of identifying, selecting, and contracting with
equity managers.

CFA® Program Curriculum, Volume 4, page 238

The process of selecting investment managers is particularly important for institutions
and high net worth individuals. The process may be performed in-house or by outside
consultants. Consultants research performance records and interview investment
managers to determine which managers are worthy of consideration. Qualitative
considerations are the strength of the firm’s investment approach and research as well
as the manager’s personnel. Quantitative considerations include the manager’s fees,
performance, and style. The manager should also have consistency between stated and
actual investment approaches.

Past Performance

Past performance is often no guarantee of future performance. In fact, a contrarian
strategy of ten works as well with managers as it does with stocks. Although consistency
in superior performance is rare, managers with poor historical performance are unlikely
to be hired. That is, without some evidence that a manager can generate an alpha, the
investor will passively index. Additionally, a manager who achieves superior performance
with a consistent staff and investment philosophy is more likely to be hired.

Manager Questionnaires
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In the hiring process, a manager questionnaire is used to screen potential managers. If
the manager’s responses to the questionnaire are promising, the questionnaire will be
followed by personal interviews with the manager.

There are five sections of the questionnaire. The first section regards the manager’s staff
and organizational structure. Investing is a labor-intensive process, and having the right
people and compensation structure in place is key to a manager’s potential success.
This part of the questionnaire also covers topics such as the vision of the firm, the
qualifications and experience of the staff, and how long the staff has worked as a team.

The second section of the questionnaire concerns investment philosophy and
procedures. This section provides details on the firm’s investment philosophy, how
it intends to capture alpha, how research is conducted, how risk is managed and
monitored, the firm’s stock selection techniques, and how portfolios are composed.

The third section focuses on resources and how research is conducted and used. Other
details provided here include portfolio turnover, how quantitative models are utilized,
and how trading functions.
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The fourth section concerns performance: the manager’s benchmark, the expected alpha,
the sources of risk, and portfolio holdings.

The fifth section provides details on the fee schedule, which are discussed in the next
section.

For the Exam: Don’t worry about which part of the questionnaire contains what. Just be
familiar with the information provided by the questionnaire.

Fee Schedules

Fees can be charged on an ad valorem basis or based on performance. Ad valorem fees
are also referred to as asset under management fees (AUM) and are charged based on
the asset value managed and may be on a sliding schedule (e.g., 0.50% for the first $10
million managed and 0.40% for asset amounts over $10 million).

A performance-based fee is of ten charged as a base fee plus some percentage of the
alpha. For example, the fee may be 0.40% of all assets managed plus 10% of any profit
above the benchmark. The performance-based fee may also include fee caps and high
water marks. A fee cap specifies a maximum performance fee. The intent is to prevent
managers from undertaking too much risk to earn higher fees. A high water mark is
designed to prevent the manager from collecting a performance fee twice for the same
outperformance. For example, in period one a manager generates positive incremental
performance and is paid an incentive fee. In period two, the manager generates
negative incremental performance. The manager still receives their base fee but no
incentive fee. In period three, any incremental performance must first earn back the
negative incremental return of period two before performance fees are paid on the new
incremental performance.

The advantage of ad valorem fees is that they are straightforward and known in advance.
This is useful when the investor is budgeting investment fees. Their disadvantage is that
they do not align the interests of managers and investors the way performance-based fees

do.

Performance-based fees have two disadvantages. First, performance-based fees are more
complicated and require detailed specifications. Second, they also increase the volatility
of the manager’s compensation, which may create problems for a manager attempting to
retain staff and provide consistent performance. This is particularly true in years when
the manager has underperformed its competitors.

The advantage of performance-based fees is that they align the interests of the manager
and the investor, especially if they are symmerric (i.e., contain penalties for poor
performance and rewards for good performance). This should motivate the manager to
work harder on the investor’s behalf.
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STRUCTURING EQUITY RESEARCH

LOS 27.v: Contrast the top-down and bottom-up approaches to equity
research.

CFA® Program Curriculum, Volume 4, page 246

Some investors begin their investment process by examining an economy to determine
its future state. If, for example, the investor determines the economy is going to expand,
cyclical stocks would be favored. Next, specific firms within cyclical industries are
examined for attractiveness. This approach is known as a top-down approach because
the investor starts at the economy level and works her way down. Using a global
perspective, the investor would also look at global economic factors and the projections
for currencies.

In a bottom-up approach, the investor starts at the individual stock level. Stocks are
chosen on the basis of their individual characteristics and valuation. For this type of
approach, the investor is more concerned with security and industry conditions and less
concerned with macro and overall economic conditions.

Some investors use a combination of the two approaches. For example, the investor
forecasting an economic expansion may select cyclical stocks based on their valuations.

Another way to differentiate investment approaches is by whether the research is
conducted by sell-side or buy-side analysts. A buy-side analyst works for and builds a
portfolio for an investment management firm. The analyst in this case usually must
present recommendations to and get approval from a committee. Buy-side research is
not usually available to those outside the firm because this is how the firm hopes to
establish their competitive advantage.
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In contrast, sel{-side analysts of ten work for an investment bank that uses the research to
promote stocks the bank is selling. Sell-side research is also conducted by independent
firms available for hire by investment managers. Thus, sell-side research is available to
those outside the firm. It is the research that the public is most familiar with, as
sell-side analysts of ten appear in the financial news or on investment television shows.
This research is often organized by industry or sector and provides a buy, sell, or hold
recommendation.
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KEY CONCEPTS

LOS 27.a

Equities are a good inflation hedge, especially when firms can pass inflation on to the
consumer. Equities have had consistently positive real returns and higher real returns
than bonds in 17 countries over 106 years.

LOS 27.b

Passive managers do not use forecasts to influence their investment strategies. The most
common implementation of passive management is indexing, where the manager invests
so as to mimic the performance of a security index.

Active managers buy, sell, and hold securities in an attempt to outperform their
benchmark. Even with the growth of indexing, active management still constitutes the
vast majority of assets under management.

Semiactive (enhanced indexing) managers attempt to earn a higher return than the
benchmark while minimizing the risk of deviating from the benchmark.

Active return is the excess return of a manager relative to the benchmark. Tracking risk
is the standard deviation of active return and is a measurement of active risk. Passive
managers have the lowest active return and tracking risk whereas active managers have
the highest, with semiactive managers between the two.

LOS 27.c

Passive strategies may be preferable when the investor is taxable, has an informational
disadvantage in global markets, is investing in informationally efficient large-cap
markets, or wants to avoid the high transactions costs in small-cap markets. The
evidence is that the returns to active management do not justify their higher costs.

LOS 27.d

A price-weighted index is an arithmetic average of the prices of the securities included
in the index. Computationally, a price-weighted index adds together the market price

of each stock in the index and then divides this total by the number of stocks in the
index. The divisor of a price-weighted index is adjusted for stock splits and changes in
the composition of the index, so that the total value of the index is unaffected by the
change. A price weighted index assumes the investor holds one share of each stock in the
index. A bias of the price-weighted index is that higher priced stocks are overrepresented
in the index.

A value-weighted index is calculated by summing the total market cap of all the stocks
in the index. A free float-adjusted market capitalization index is adjusted for the
amount of stock that is actually available to the public, and it is considered the best
index type because it is the most representative of what an investor could achieve. The
primary bias of these indices is that large-cap, possibly mature and/or overvalued firms
are overrepresented in the index. These indices can also be less diversified and contain
stocks in proportions that are unavailable to investors subject to maximum holdings
restrictions.

In an equal-weighted index, all stock returns are given the same weight. Its bias is that it
favors small-cap companies. Tracking this index also requires costly periodic rebalancing
and exposure to illiquid stocks.
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LOS 27.e

In the United States, a mutual fund’s value (as calculated using the net asset value) is
typically only provided once a day, at the end of the day, when trades are executed.
In contrast, an ETF trades throughout the day. ETFs do not have to maintain
recordkeeping for shareholders, whereas mutual funds do. These expenses can be
significant, especially if the fund has many small shareholders. Index mutual funds
usually pay lower license fees than ETFs pay to Standard & Poor’s and other index
providers.

ETFs are generally more tax efficient than index mutual funds. Typically, when an
investor wants to liquidate their ETF shares, they sell to another investor, which is not
a taxable event for the ETF. In an index mutual fund, redemptions typically involve a
sale of the underlying securities for cash, which is a taxable event that is passed on to
shareholders.

The costs of holding an ETF long-term are typically lower than that for an index

mutual fund. The management fees and taxes from the sale of securities in an ETF are
usually much lower than that for a mutual fund. Indexed institutional portfolios may

be managed as separate or pooled accounts. In a pooled account the indexed portfolio

is combined (pooled) with others under one manager rather than each portfolio being
managed by a separate manager. Comparing indexed institutional portfolios against both
index mutual funds and ETFs, the former have lower management costs.

The most popular equity index future in the United States is the contract based on the
Standard & Poor’s 500. There are also futures contracts on a variety of global indices.

Compared to ETFs, equity futures have two disadvantages. First, futures contracts have a
finite life and must be periodically rolled over into a new contract. Second, using basket
trades and futures contracts in combination for risk management can be problematic
because a basket may not be shorted if one of the components violates the uptick rule.
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In an equity total return swap, an investor typically exchanges the return on an equity
security or an interest rate for the return on an equity index. Portfolio rebalancing using
swaps can of ten be performed more cheaply than trading in the underlying stocks. There
may also be tax advantages to equity swaps, if the swap dealer is responsible for the tax
payments and is in a more favorable tax position.

LOS 27.f

Full replication, where all the stocks in an index are purchased, is more appropriate for
smaller indices when the index stocks are liquid and when the manager has more funds
to invest. The advantage of replication is that there is low tracking risk and the portfolio
only needs to be rebalanced when the index stocks change or pay dividends.

In stratified sampling, the manager chooses stocks to match the index using two or more
dimensions. Stratified sampling is more appropriate when the number of stocks in the
index is large and/or the stocks are illiquid.

Optimization uses a factor model to match the factor exposures of the index. It accounts
for the covariances between the risk factors, but the risk sensitivities may change through
time. It may also provide misleading results and lead to frequent rebalancing. An
optimization approach, however, leads to lower tracking risk than stratified sampling.
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LOS 27.g

There are three main categories of investment style: value, growth, and market-oriented.

* A value investor focuses on stocks with low price multiples (e.g., P/E ratio, P/B
ratio).

* A growth investor favors stocks with high past and future earnings growth.

*  Market-oriented investors cannot be easily classified as value or growth.

The differentiation between a value and a growth manager is of ten not clear. The current
P/E ratio can be low because the market hasn’t yet recognized the stock’s potential. Based
on the P/E ratio, it appears to be a value stock, but based on expectations, it appears to
be a growth stock.

LOS 27.h

Value investors focus on the numerator in the P/E or P/B ratio, desiring a low stock
price relative to earnings or book value of assets. A value investor must realize that there
can be a good reason why the stock is priced so cheaply.

Growth investors focus on the denominator in the P/E ratio, searching for firms and
industries where high expected earnings growth will drive the stock price up even higher.
The risk for growth investors is that the earnings growth does not occur, the price-
multiple falls, and stock prices plunge.

The term market-oriented investing is used to describe investing that is neither value
nor growth. It is sometimes referred to as blend or core investing. The risk for a market-
oriented manager is that she must outperform a broad market index or investors will
turn to lower cost indexing strategies.

Investors can also be classified by the market cap of their stocks. Small-cap investors
believe smaller firms are more likely to be underpriced than well-covered, larger cap
stocks. They might also believe that small-cap stocks are likely to have higher growth in
the future. Mid-cap investors believe that stocks of this size may have less coverage than
large-cap stocks but are less risky than small-cap stocks. Large-cap investors believe that
they can add value using their analysis of these less risky companies.

LOS 27.i

Style can be identified using either returns-based style analysis or through examination
of an investor’s holding using a holdings-based style analysis. In returns-based style
analysis, the returns on a manager’s fund are regressed against the returns for various
security indices (e.g., large-cap value stocks, small-cap value stocks). The regression
coefficients, which represent the portfolio’s exposures to the asset classes, are constrained
to be nonnegative and to sum to one. The security indices used in the regression should
be mutually exclusive, be exhaustive in the sense that all the manager’s exposures are
represented, and represent distinct, uncorrelated sources of risk.

From the regression, we are also provided with the coefficient of determination (R?),
which provides the amount of the investor’s return explained by the regression’s
style indices. It measures the style fit. One minus this amount indicates the amount
unexplained by style and due to the manager’s security selection.

©2012 Kaplan, Inc. Page 175



Study Session 11
Cross-Reference to CFA Institute Assigned Reading #27 — Equity Portfolio Management

Holdings-based style analysis evaluates portfolio characteristics using the following
attributes: value or growth, expected earnings growth, earnings volatility, and industry
representation. Returns-based style analysis has the advantage of being a low cost, quick,
and consistent method of characterizing an entire portfolio. Its disadvantages are that

it may lead to misleading results if misspecified, and it may detect style changes slowly.
Holdings-based style analysis has the advantage that it can characterize individual
securities and will detect style changes more quickly than returns-based analysis. Its
disadvantage is that it subjectively classifies securities, requires more data, and is not
consistent with how most managers invest.

LOS 27,

There are three different methods used to assign a security to either a value or growth
index. In the first method, the stock is assigned to value or growth. In the second
method, the stock can be assigned to value, growth, or to a third neutral category. In the
third method, a stock can be split between categories.

Viewing style as a category means that there will be no overlap when a style index is
constructed (i.e., an individual security will be assigned to only one style). Viewing style
as a quantity means that there will be overlap.

Most indices are constructed with no overlap. Additionally, most indices have just

two categories: value and growth (i.e., no neutral category). Another distinguishing
characteristic among index methodologies is the presence of buffering. When an index
has buffering rules, a stock is not immediately moved to a different style category when
its style characteristics have changed slightly.

-§ LOS 27.k
] A style box is a method of characterizing a portfolio’s style. Morningstar uses holdings-
"; based style analysis to classify securities. The Morningstar style box for a hypothetical
= small-cap value fund is shown below. The numbers in each cell represent the percent of
b the fund’s market cap in each category (total of the cells = 100%).
Value Core Growth

Large-cap 2% 1% 0%

Mid-cap 17% 12% 1%

Small-cap 60% 5% 2%

Style drift is when a portfolio manager strays from his original stated style objective.
There are two reasons why this can be problematic for an investor. First, the investor will
not receive the desired style exposure. This is a concern because value and growth stocks
will perform quite differently over time and over the course of business cycles. Second,
if a manager starts drifting from the intended style, they may be moving into an area
outside their expertise.

LOS 27.1

Socially responsible investing (SRI), also known as ethical investing, is the use of ethical,
social, or religious concerns to screen investment decisions. The screens can be negative,
where the investor refuses to invest in a company they believe is unethical; or positive,
where the investor seeks out firms with ethical practices.
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An SRI screen may have an effect on a portfolio’s style. For example, some screens
exclude basic industries and energy companies, which typically are value stocks. SRI
portfolios thus tend to be tilted toward growth stocks. SRI screens have also been found
to have a bias toward small-cap stocks.

LOS 27.m

Long-only strategies focus on using fundamental analysis to find undervalued stocks.
In contrast, long-short strategies focus on exploiting the constraints many investors
face. Specifically, many investors are unable to take short positions, which may lead to
overvalued stocks.

Whereas long-only strategies can only buy undervalued stocks and avoid overvalued
stocks, long-short strategies can both buy undervalued stocks and short overvalued
stocks. In essence, the long-short strategy can earn two alphas, one on long positions and
one on short sales. A long-only strategy can only earn the long alpha through security
selection (the excess return relative to its benchmark).

A long-only investor is potentially exposed to both systematic and unsystematic risk.
In contrast, the long-short investor can eliminate expected systematic risk by using a
pair trade (also known as pairs arbitrage) in a market neutral strategy. In a pair trade,
the investor buys one stock and shorts another in the same industry, thus eliminating
exposure to market-wide risk.

The reasons for pricing inefficiencies on the short side of equity trades include
impediments to short sales, management is more likely to promote the firm’s stock,
analysts are more likely to issue buy recommendations than sell recommendations, and
the pressure analysts face from management against issuing sell recommendations.

LOS 27.n

A long-short strategy in the same industry has no systematic risk. An investor may,
however, wish to add systematic risk to the market neutral strategy to earn a higher
return. This can be established by taking a long position in equity futures.

A market neutral strategy can also be equitized using ETFs. ETFs may be more cost
effective and convenient than futures contracts. ETFs do not expire like futures
contracts, so they don’t have to be rolled over. They also have low expenses and are
usually available for shorting.

In a short extension strategy, the manager shorts an amount of securities equal to a

set percentage of his long portfolio and then purchases an equal amount of securities.
For example, in a 120/20 short extension strategy, the manager shorts an amount of
securities equal to 20% of the market value of the long portfolio and then purchases an
equal amount of stocks.

In a market neutral strategy, the manager ends up with zero market exposure and can
only add such an exposure with futures, swaps, etc. In a short extension strategy, the
manager shorts a percentage of stocks, goes long that same percentage in other stocks,
and needs no other position to gain exposure to market factors.
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LOS 27.0

Substitution is replacing an existing security with another that has brighter prospects.
Considering the transactions costs and tax consequences of the sale of the existing
security and the purchase of the new security, this approach is referred to as an
opportunity cost sell discipline. After careful research, a manager may also conclude
that a firm’s business will worsen in the future. This is referred to as a deteriorating
fundamentals sell discipline.

Other more technical selling disciplines are based on rules. For example, in a valuation-
level sell discipline, a value investor may sell a stock if its P/E or P/B ratio rises to the
ratio’s historical mean. In a down-from-cost sell discipline, the manager may sell a stock
if its price declines more than say 20% from the purchase price. In an up-from-cost

sell discipline, the manager may sell a stock once it has increased, for example, either a
percentage or a dollar amount from the purchase price. In a target price sell discipline,
the manager determines the stock’s fundamental value at the time of purchase and later
sells the stock when it reaches this level.

LOS 27.p

In a stock-based enhanced indexing strategy, the manager uses analysis to underweight
or overweight index stocks and controls risk by monitoring factor risk and industry
exposures. In a derivatives-based enhanced indexing strategy, the manager may take a
long position in an equity futures contract and earn an excess return by altering the
duration of the cash position.

The limitations to enhanced indexing are that successful managers’ alpha will be
competed away, and models obtained from historical data may not be applicable to the
future.

The fundamental law of active management states that an investor’s information ratio is
a function of their depth of knowledge and the number of independent investment

decisions. More formally, IR ~ ICVIB. Enhanced indexed strategies can produce

-
=
{ =
2
vy
wv
L]
v
>
S
=
s
v

higher information ratios because the investor can apply his knowledge to a large
number of securities.

LOS 27.q

The equity investment decision focuses on the trade-off between active risk and active
return. Investors are usually more risk averse when facing active risk than they are when
facing toral risk.

The investor must decide how much active risk they are willing to accept and what the
best combination of equity managers is to achieve that active risk while maximizing
active return.

In the first step in deciding how much equity to allocate to a group of equity managers,
the investor will want to maximize the utility of their active return. The utility function
for active return is similar to the utility function for expected return. The utility of

the active return increases as active return increases, as active risk decreases, and as

the investor’s risk aversion to active risk decreases. Next, given their utility function,
the investor needs to investigate the performance characteristics of available equity
managers. An efficient frontier analysis is useful here, except instead of using expected
return and risk, this efficient frontier plots expected active return and active risk using
combinations of available equity managers.
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LOS 27.r

In a core-satellite approach to managing active equity managers, the investor has a core
holding of a passive index and/or an enhanced index that is complemented by a satellite
of active manager holdings. The idea behind a core-satellite approach is that active

risk is mitigated by the core, while active return is added by the satellites. The core is
benchmarked to the asset class benchmark, whereas the satellites are benchmarked to a
more specific benchmark.

To minimize the differences in risk exposures between the portfolio and the benchmark,
the investor can use a completeness fund. The completeness fund complements the
active portfolio so that the combined portfolios have a risk exposure similar to the
benchmark. The advantage of the completeness fund approach is that the active return
from the managers can be maintained while active risk is minimized. The completeness
fund must be rebalanced regularly as the active manager’s exposures change. The fund
can be managed passively or semiactively.

The disadvantage of a completeness fund is that it may result in a reduction of active
returns arising from misfit risk (see LOS 27.s).

LOS 27.s

We can decompose the manager’s total active return into two parts: the true and misfit
portions. The true active return is #7ue in the sense that it measures what the manager
earned relative to the correct, normal benchmark. The misfit active return is misfiz in the
sense that it measures that part of the manager’s return from using a benchmark that is
not suited to the manager’s style. The decompositions are as follows:

true active return = manager’s total return — manager’s normal portfolio return
g g p

misfit active return = manager’s normal portfolio return — investor’s benchmark return

total active risk = \/ (true active risk)? + (misfit active risk)?

The true and misfit decomposition allows a more accurate evaluation of the manager’s
performance by using the true information ratio:

true active return

true information ratio = —
true active risk

LOS 27.t

In an alpha and beta separation approach, the investor gains a systematic risk exposure
(beta) through a low-cost index fund or ETF, while adding an alpha through a long-
short strategy. This strategy may be particularly suitable for markets that are highly
efficient and difficult to generate an alpha from.

For example, the investor may pick up a beta exposure in an S&P 500 index fund. The
investor could pick up alpha by hiring a manager who specializes in long-short strategies
in less efficient small-cap markets. If the manager decides to take a different index
exposure, she could keep the small-cap alpha and pick up the beta exposure in some
index (e.g., a MSCI World Index ETF). This strategy is an example of a portable alpha
strategy.
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LOS 27.u

Selecting investment managers involves both qualitative and quantitative considerations.
Qualitative considerations are the strength of the firm’s investment approach and
research as well as the manager’s personnel. Quantitative considerations include the
manager’s fees, performance, and style.

Though past performance is no guarantee of future performance, managers with poor
performance are unlikely to be hired. A manager who achieves superior performance
with a consistent staff and investment philosophy is more likely to be hired.

There are five sections of the manager questionnaire: staff and organizational structure,
investment philosophy and procedures, resources and research utilization, performance,
and fee schedule.

Fees can be charged on an ad valorem basis or performance-based. The former is
straightforward and known in advance. Performance-based fees are more complicated
but align the interests of the manager and investor.

LOS 27.v

In a top-down approach, investors begin their investment process by examining an
economy to determine its future state. If, for example, the investor determines the
economy is going to expand, cyclical stocks would be favored. Next, specific firms
within cyclical industries are examined for attractiveness. Using a global perspective, the
investor would also look at global economic factors and the projections for currencies.

In a bottom-up approach, the investor starts at the individual stock level. Stocks are
chosen on the basis of their individual characteristics and valuation. For this type of
investor, macroeconomic and industry conditions are not as important.
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CONCEPT CHECKERS

1. Is there any historical evidence to suggest that bonds mightbe a better
long-term investment than equities?

2. Many U.S. media outlets have recommended investing in global stocks because
there may be more opportunities to exploit mispriced stocks. Identify the
conditions under which this advice would be correct.

2. A market-value weighted index is considered the most representative of market
conditions, especially when it is adjusted for free float. Some practitioners,
however, have suggested moving away from this weighting scheme to one based
on fundamentals such as the price-earnings ratio. Explain their reasoning.

4. Suppose a taxable investor has a large amount to invest and would like to invest
long term. Would he be more likely to use an ETF or an index mutual fund?

5" A manager would like to create a fund that tracks the performance of a
prominent developed and emerging country European index. There are 1,500
stocks in the index. The manager has $10 million initially to invest. Should the
manager use replication, stratified sampling, or optimization?
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6. Many researchers have found that value stocks have higher returns than growth
stocks, on average over time. What would market efficiency proponents say
about this performance differential?

v An analyst wants to evaluate a manager who claims that she invests in mid-cap
value stocks. The analyst uses both returns-based style analysis and holdings-
based style analysis.

Explain why the manager would pursue these stocks. Describe the indices the
analyst should include in the returns-based style analysis. Describe the expected
characteristics using the holdings-based style analysis.

8. A manager’s portfolio has gradually shifted from high P/E, high P/B, and
high earnings growth rate stocks into stocks with more moderate levels of the

E variables. Discuss the problem with this movement.
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9. Describe the potential style bias in socially responsible portfolios.
10. Explain how a pair trade can go awry.
11. Why would an investor want to equitize a long-short portfolio?
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Manager A has made independent forecasts for 450 stocks. Her IC is 0.03.
Manager B has made independent forecasts for 200 stocks. His IC is 0.05.

Which manager has the better performance as measured by the information
ratio?

Are investors more risk averse when facing total risk or active risk? Explain why.

An investor uses a core-satellite approach to allocate funds amongst equity
managers. The equity manager’s active risk, active return, and allocations are
shown as follows.

Expected Active Return Expected Active Risk  Allocations

Passive Index 0.00% 0.00% 15%
Enhanced Indexing 1.70% 2.50% 45%
Active Manager X 1.90% 3.00% 25%
Active Manager Y 3.30% 5.50% 10%
Active Manager Z 3.90% 7.20% 5%

Describe the investor’s core. Calculate the investor’s active return, active risk,
and information ratio given the above allocations. Assume that the correlations
between the equity managers’ active returns are zero.
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15 Using the following figures, evaluate the manager’s performance.
Manager return 15.0%
Investor’s benchmark 11.0%
Normal portfolio return 8.0%
Total active risk 5.2%
Misfit active risk 3.8%
16. An investor has a position with a successful small-cap growth manager. The

investor would like to separate the alpha and beta and pick up the beta in less
risky large-cap U.S. stocks. The investor is restricted from investing in
long-short managers. Explain how the investor could separate the alpha and

beta.
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s 17. Describe what a compensation schedule with high water marks does for
g investment manager motivation.

18. Maria Castillo is an investment manager who is promoting the Japanese equity
market to her investment management committee because she forecasts that
the Japanese economy is finally rebounding from a decade long slump. She also
thinks the Japanese yen will stay strong relative to other major currencies. What
type of investment approach is Castillo using?
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ANSWERS — CONCEPT CHECKERS

1. No. Using 106 years of data, equities have had higher returns than bonds in 17
countries. Equities have also had consistently positive real returns in 17 countries over
106 years. Bonds are poor inflation hedges.

2. This advice would be correct if the U.S. investor or her portfolio manager can gain
access to the same information that investors have in the country they are considering.
This may difficult to achieve. Additionally, smaller cap markets typically have higher
transactions costs. The investor should be sure that the higher transactions costs in these
markets do not offset the potentially higher returns.

For these reasons, the U.S. investor may want to consider a passive indexing strategy in
these markets.

3. A value-weighted index may overweight overvalued stocks because the overvalued stocks
will have a higher market cap. By weighting by price-earnings ratio, these practitioners
hope to avoid overweighting overvalued stocks. Stocks with high price-earnings ratios
would have lower weights in such an index.

4. The large investor would be more likely to use an ETF because in a mutual fund, he
would pay record-keeping costs for smaller investors. Given that the investor pays taxes,
an ETF would be more appropriate because there are fewer taxes realized thatare passed
on to shareholders. If they are a long-term investor, they are more likely to use ETFs
because in a mutual fund, they would pay for the costs of supplying liquidity to
shorter-term investors.

5n Given that there are 1,500 stocks, the manager should consider a method other than
replication. Furthermore, the manager has only $10 million to invest and many of the
stocks, especially in the emerging countries, are likely to be illiquid.

Optimization will provide lower tracking risk compared to stratified sampling, but it
requires more frequent rebalancing. If tracking risk is not highly important, the manager
may want to consider stratified sampling since the trading costs in some emerging
countries can be particularly high. Stratified sampling also does not require or depend on
the use of a model.

6. Market efficiency proponents would argue that these stocks have higher returns because
investors expect their risk to be higher. As such, they have lower prices and the higher
future returns (on average) are compensation for the increased risk.

Indeed, the risk for value investors is that these stocks’ low prices are justified (i.e., their
weak earnings never recover). The value investor must have an expectation of how and
when these stocks will recover before he invests in them.

7. The manager would pursue mid-cap stocks because mid-cap stocks may have less
coverage than large-cap stocks but are less risky than small-cap stocks. Value stocks have
excess returns on average over time, but the manager must understand that these stocks
may be priced cheaply for a reason (i.e., they have higher risk).

The analyst should include six indices for the returns-based style analysis: value and

growth indices for small-, mid-, and large-cap stocks. This will help identify if the

manager has any exposure to growth or to other capitalization stocks.
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From the holdings-based style analysis for the mid-cap value manager, the manager
should expect low P/E and P/B ratios, below-average expected earnings growth, higher
earnings volatility, and representation in the financial and utility industries. The
manager should also find a market cap that reflects mid-cap.

8. The manager’s style is drifting. The portfolio is shifting from a growth orientation into
a market orientation. When a manager’s style drifts, the investor does not receive the
intended exposure and the manager moves outside his area of expertise.

9. Socially responsible portfolios have a potential bias towards growth stocks because they
tend to shun basic industries and energy stocks, which are typically value stocks. Socially
responsible portfolios also have a bias towards small-cap stocks.

10. A pair trade can go awry if the stock that was shorted rises in price and the stock
that was bought decreases in price. The probability of a pair trade performing poorly
increases if the investor uses leverage, receives a margin call, and has to liquidate the
position early at adverse prices.

11. An investor would equitize a long-short portfolio if she thought the stock market was
going to do well in the future. A market neutral strategy has no systematic risk, but a
broad market exposure can be added by taking a long position in a futures contract,
index fund, or an ETE. Note that exposures to other asset classes can also be added using
an index security for them.

12. The approximate information ratio for each manager is:

IR, = 0.03v450 = 0.64

— =

c IR, = 0.05v/200 = 0.71

K=l

b

s Manager B’s depth of knowledge is greater, which accounts for his greater information
> ratio.

©
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v 13. Investors are more risk averse when facing active risk. To obtain an active return—a

return higher than a passive benchmark—the investor must accept active risk. To believe
that an active return is possible, the investor must believe that there are active managers
who can produce it and that the investor will be able to pick those successful managers.
Second, an active equity style will also be judged against a passive benchmark. It is
difficult to generate alpha and those who don’t face pressure from their superiors. Lastly,
higher active returns mean that more is invested with the high return active manager,
and this results in less diversification.

14. The investor has a core of 15% passive equity and 45% enhanced indexed funds for a
total core of 60%. The satellites are 25%, 10%, and 5% around the core.

The investor’s active return is calculated as a weighted average return:

expected active portfolio return
= (0.15 x 0%) + (0.45 x 1.7%) + (0.25 x 1.9%) + (0.10 x 3.3%) + (0.05 x 3.9%) = 1.77%
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To calculate the portfolio active risk, we use the active risks and allocations:

portfolio active risk

— J(0.15)%(0)% + (0.45)2(0.025)% + (0.25)2(0.03)* +(0.10)2(0.055)* + (0.05)2(0.072)>*

=+/0.000226 =0.0150 =1.50%

The investor’s information ratio is then: 1.77% / 1.50% = 1.18.

The manager’s style (as measured by the normal portfolio) underperformed the investor’s
benchmark by 3% (8% — 11%). But the manager outperformed the normal portfolio by
7% (15% — 89%0). We use this true active return of 7% to more accurately evaluate the
manager. More formally:

true active return = 15% — 8% = 7%

misft active return = 8% — 11% = —3%

The true active risk is backed out of the total and misfit risk:

total active risk = \/ (true active risk)® + (misfit active risk)?

5.2% = \/(true active risk)® + (3.8%)*
true active risk = 3.55%

The manager’s performance generates a true information ratio of:

7%

55%

=1.97

true information ratio =

To separate the alpha and beta, the investor could pick up the desired beta by taking

a long position in a large-cap U.S. equity index futures contract, such as the S&P 500
contract. To create the market-neutral alpha, the investor would then short a small-cap
growth equity index futures contract.

If a high water mark feature isin a compensation plan, which is a performance-based
fee, the manager must make up poor past performance with superior performance before
they receive performance-based compensation. This is a one-sided performance-based fee
similar to a call option to the investment manager. A performance-based fee can also be
viewed as being symmetric in that bad performance is penalized and good performance
is rewarded. The symmetry of the compensation should motivate the manager to work
harder on the investor’s behalf.

Castillo is using a top-down approach. She starts at the top of the economy to determine
its prospects before moving down to the individual stock level.
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The following is a review of the Equity Portfolio Management principles designed to address the learning
outcome statements set forth by CFA Institute. This topic is also covered in:

CORPORATE PERFORMANCE,
GOVERNANCE AND BUSINESS
ETHICS

Study Session 12

EXAM FOCUS

This topic review discusses the various stakeholders who have an interest in the company
as well as the principal-agent relationship problems that lead to business ethics violations.
It lends itself to an item set or part of an item set testing recall of what was stated. A
random, short, constructed response question is also possible.

PROBLEMS IN ETHICS

Problems with business ethics are not new and neither are the consequences for
society. The scandals and bankruptcies of the 2000s were just the latest round of such
misbehavior. Corporate governance is a system designed to minimize ethics problems
and address the underlying cause of problems in business ethics, the principal-agent
relationship.

Stakeholders

LOS 28.a: Compare interests of key stakeholder groups and explain the
purpose of a stakeholder impact analysis.

CFA® Program Curriculum, Volume 4, page 263

Stakeholders are groups with an interest or claim in the underlying company. The
stakeholders can be internal or external to the company, but in both cases, they make
necessary contributions to the company, and the company must consider their interests
and offer inducements to receive their continued support.

Key internal stakeholders are:

*  Stockholders are a unique stakeholder and some argue the most important because
they supply the risk capital which supports the business. While the returns to
stockholders can be substantial, stockholders can also lose their entire investment.
This is an unfortunate outcome often linked to severe lapses in business ethics. In
many countries, the company has a legal obligation to maximize shareholder value
and act in their best interests. If dissatisfied, shareholders can sell their shares and
refuse to provide new equity capital.
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Employees look to the company for compensation in exchange for labor. They seek
immediate compensation as well as stability and growth in compensation. They
generally have considerable ability to disrupt the company if dissatisfied. They can
quit, strike, disrupt work, or otherwise withhold support.

Managers are also employees but they enjoy a substantial, asymmetric information
advantage that can lead to significant problems in the principal-agent relationship.
At the executive level there is considerable opportunity to enrich their own self-
interest at the expense of the company and other stakeholders (more to come on this
issue).

Members of the board of directors should monitor and evaluate the performance
of the senior managers of the company and look out for the best interests of the
shareholders. Directors also share in the asymmetric information advantage and
risk becoming too close to managers, which can lead to favoring the interest of

the managers they should be overseeing. (This should sound very familiar as the
principal agent problem covered elsewhere in the curriculum.)

External stakeholders are:

[

Customers buy company products, seek product choices, and seek a stable,
dependable relationship with the company they are buying the products from. But
they also seek lower prices. The desire for product and an ongoing relationship will
be consistent with the company’s desire for profits but the lower price goal will not
be. If dissatisfied, the customers can stop buying.

Suppliers also seek stable, long-term relationships, but also want higher prices
from the company, which will reduce company profits. If dissatisfied, they can stop
supplying the company.

Creditors are essentially just another supplier, but one which supplies debt capital
and is paid in interest. They value stable credit quality from the company.

Unions are viewed as an external stakeholder representing internal employees. They
generally seek higher wages and compensation with potentially excessive negative
implications for short-run profits and long-run survivability for the company. The
power to strike can be very disruptive.

Governments provide rules and regulation. They expect compliance. Local
communities provide infrastructure and expect good citizenship. The general
public also provides infrastructure to the firm in exchange for an increased quality
of life due to the existence of the firm. All three groups can disrupt the company’s
activities.

RECONCILING INTERESTS AND THE STAKEHOLDER ANALYSIS

In theory, all stakeholders’ long-run best interests are served by maximizing (or at least
achieving a reasonable level of) profitability and company growth. In practice, numerous
conflicts exist between stakeholders in the short run. Stakeholders compete. Employees
and suppliers want the company to grow and survive but also want to be paid more,
which lowers company profitability. Even in the long-run it is not easy to reconcile the
competing claims. All groups want the company to survive, but each wants a larger share
of the benefits.
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The purpose of the stakeholder impact analysis (SIA) is to force the company to make
choices among the stakeholders and identify which groups are most critical to the
company. The SIA should:

* Identify the relevant stakeholders.

* Identify the critical interests and desires of each group.

* Identify the demands of each group on the company.

*  Prioritize the importance of various stakeholders to the company.
* Provide a business strategy to meet the critical demands.

Stockholders are unique stakeholders who supply the risk capital that supports the
business. They seek immediate return in the form of dividends and growth to supply
increasing dividends and stock price. Return on invested capital (ROIC) and growth in
profits are arguably the best tools with which to measure the ability of the company to
satisfy shareholders and the other stakeholders’ demands. Of course return and growth
must be maximized while in compliance with laws and regulations. Illegal activities will
have severe consequences for the company.

The two goals of ROIC and growth also involve tradeoffs. Excess attention to growth
would lead to investment in less-attractive business lines and lower ROIC. However,
excess attention to maximizing ROIC leads to ignoring growth opportunity that would
produce future profits. In general there is some middle ground between highest and
lowest growth that maximizes shareholder and stakeholder value.

Stakeholders are not always in conflict. Many stakeholders are also shareholders. The
general public can be shareholders, as are many employees. Employee stock ownership
programs (ESOPs) in the U.S. increased the ownership by employees in their employer’s
stock. Even when there is conflict between stakeholders, the twin strategy of maximizing
ROIC and growth maximizes the funds available for division among the stakeholders.
While not minimizing the real conflicts among stakeholders, all are best served by a dual
focus on ROIC and growth.

THE PRINCIPAL-AGENT RELATIONSHIP

LOS 28.b: Discuss problems that can arise in principal-agent relationships and
mechanisms that may mitigate such problems.

CFA® Program Curriculum, Volume 4, page 268

The principal-agent relationship (PAR) arises when one group delegates decision making
or control to another group. PAR can create problems because the group receiving the
power (the agent) generally has an asymmetric information advantage over the group
making the delegation (the principal). The PAR problem begins if the agent uses the
information advantage for their own best interests to the detriment of the interests of
the principal. It is compounded as the asymmetric information makes it difficult for the
principal to know enough to detect the problem and evaluate the agent’s actions.
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Modern corporations are built on shareholders (principals) who delegate authority to
run the business to executive of ficers of the company (agents). The board of directors
is intended to oversee the executives and look out for the interests of the shareholders.
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(Hint: this has been covered at all levels of the curriculum as the principal-agent
problem [PAP]. Those discussions focused on the directors as agents of the shareholders
who should oversee the actions of the company executives and the tempration of the
directors to become overly aligned with the interests of the executives.)

The PAR problem between shareholders and executives compounds when senior
executive officers delegate authority to additional officers who report to them. At each
delegation, the asymmetric information advantage will arise with the potential for more
PAR problems. In each case, the agent has incentives to exploit the information for
improper personal gain. To illustrate:

*  CEOs can enjoy on-the-job consumption in the form of excessive corner offices or
lavish travel that is passed off as a necessary business expense.

*  CEOs can manipulate the board of directors for excessive compensation packages.
A Business Week survey in the U.S. showed that in 1980 the average CEO earned
42 times more than what the average blue-collar worker earned. By 2006 this
had increased to the average CEO earning more than 350 times the average blue-
collar worker’s pay. Unfortunately, the studies do not show a link between rising
compensation ratios and company performance.

*  Executives seck status by expanding the business (empire building) through
acquisitions that do not benefit the existing shareholders. Company size has been
strongly linked to executive compensation.

CONTROLLING PAR PROBLEMS

Principals should develop corporate governance procedures that:

*  Affect the behavior of agents by setting goals and principals of behavior.
*  Reduce the asymmetry of information.
* Remove agents who misbehave and violate ethics.

ETHICS AND STRATEGY

Common examples of unethical behavior include:

»  Self-dealing when agents convert corporate funds to personal use.

*  Information mani pulation such as misleading financial information or hiding a health
risk created by the company.

*  Anticompetitive behavior in pursuit of monopoly power. Even if legal, it is unethical.

*  Opportunistic exploitation of suppliers or distributors in violation of negotiated terms
when it is believed they will not have the power to resist.

*  Substandard working conditions imposed on employees.

*  Environmental degradation of society’s resources through pollution or improper use
of resources.

*  Corruption using bribery to gain illegal advantage.
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ROOTS OF UNETHICAL BEHAVIOR

LOS 28.c: Discuss roots of unethical behavior and how managers might ensure
that ethical issues are considered in business decision making.

CFA® Program Curriculum, Volume 4, page 276

Unethical behavior arises from:

* Agents whose personal ethics are flawed are more likely to violate business ethics.
Strong personal ethics will likely lead to good business ethics.

* A simple failure to realize an issue may lead to an ethics violation. Asking whether
each decision has ethical implications will encourage business ethics.

* A culture focused only on profit and growth. Asking if it is ethical and profitable will
encourage business ethics.

* A flawed business culture where top management sets unrealistic goals leads to ethics
violations. Management must communicate that ethical behavior is expected.

*  Unethical leadership will set the tone and lead to violations. Ethical leadership
formulates and communicates expectations that include sound ethical behavior.

Good business ethics and governance are important. Managers who act unethically

and illegally can harm or destroy the company. Unethical behavior, even if legal, can
harm the business. Nike came under severe criticism from the public and customers for
outsourcing production to independent suppliers who were alleged to subject employees
to poor and dangerous working conditions. All of Nike’s actions, and of ten those of the
independent suppliers, were legal in their respective countries, but Nike took steps to
develop and enforce ethical standards applicable to both Nike and the suppliers in order
to protect the value of Nike’s business.

Various stakeholders have rights that the company must respect. Stockholders are
entitled to timely, accurate reporting, as are governments. Suppliers, including
employees, can expect contractual obligations to be met. Society can expect adherence
to environmental and other regulations. Others argue that business ethics must extend
beyond these basics to encompass noblesse oblige. This term encompasses the notion
that those who benefit most from society, in this case successful businesses, have an
obligation to make contributions back to society.

PHILOSOPHIES UNDERLYING BUSINESS ETHICS
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LOS 28.d: Compare the Friedman doctrine, Utilitarianism, Kantian Ethics,
and Rights and Justice Theories as approaches to ethical decision making.

CFA® Program Curriculum, Volume 4, page 278

The Friedman Doctrine. Milton Friedman has added to the modern debate on business
ethics. He narrowly addresses the social responsibility of business (not business ethics)
and concluded the only social responsibility is to increase profits “within the rules of
the game,” meaning through “open and fair competition without deception or fraud.”
Others argue that his inclusion of the caveat to follow the rules of the game moves his
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comments into the realm of business ethics but that his assertion is flawed. When law,
regulation, and the rules of the game are poorly defined (such as Nike’s use of off-shore
suppliers with substandard labor and environmental standards) ethics requires more than
profits.

Other philosophies that precede the Friedman doctrine include:

Utilitarianism argues business must weigh the consequences to society of each of their
actions and seek to produce the highest good for the largest number of people. Modern
cost-benefit analysis is an application of this principal. The flaws of this philosophy
include that many costs and benefits of actions are difficult to measure. In addition,
utilitarianism fails to consider that justice as the greatest good for the many could come
at the expense of exploiting a smaller subgroup.

Kantian ethics argue that people are different from other factors of production. They
are more than just an economic input and deserve dignity and respect. This argument is
widely accepted but not sufficient to be a complete philosophy.

Rights theories argue that all individuals have fundamental rights and privileges. The
greatest good of utilitarianism cannot come in violation of the rights of others. Further,
managers must have a moral compass, a personal sense of right and wrong, recognizing
that their rights impose an obligation to protect the rights of others. Even if an action
such as sweatshop labor is legal, it may violate fundamental rights and be unethical.

Justice theories focus on a just distribution of economic output. John Rawls argued
that justice is met if all participants would agree the rules are fair if the results would be
acceptable when decided under a “veil of ignorance.” In other words, participants will
not know what results they will personally receive ahead of time. Instead, they agree to
rules and that whatever the personal results to themselves, the results are fair.

Justice theories begin with political liberty, encompassing the right of free speech and
to vote, and extend to issues of society’s division of wealth and income. They recognize
unequal divisions of wealth and income may be acceptable under the differencing
principal, which holds the unequal division must benefit the least-advantaged members
of society. Consider the earlier discussion of production outsourced to independent
suppliers. Substandard conditions for the workers of those suppliers can be argued

as being just, if it is an improvement in those workers’ standard of living. The veil of
ignorance would be the appropriate test of whether the actions are ethical. Under this
standard it is difficult to conceive that members of society would argue in favor of
displacing existing domestic jobs into foreign jobs with dangerous and toxic conditions
knowing they would not want to work in those jobs themselves.

The veil of ignorance does appear to be a useful tool for managers who must make
ethical decisions requiring difficult tradeoffs.
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ACTIONS IN PURSUIT OF ETHICAL BEHAVIOR

Managers can pursue seven steps to further ethical behavior:

Step I: Hire and promote those with strong personal and business ethics (a sound moral
compass). Psychological testing and careful review of past employment can help
reveal these individuals.

Step 2: Build an organization and culture that value highly ethical behavior. This must
include: explicitly stating that ethical behavior is required, employing leaders
who continually emphasize the necessity of highly ethical behavior, and promote
those who act ethically and sanction those who do not.

Step 3: Select leaders who will implement #2.

Step 4: Establish a systematic decision process that incorporates a moral compass, rights
theory, and Rawls’s theory of justice. Then turn this process into a series of yes
or no decision tools such as:

*  Does this decision meet our code of ethics and standards?

* Am I willing to have this decision widely reported to stakeholders and the
press?

*  Would others whose opinion I value, respect and approve of this decision?

Step 5: Appoint ethics officers who articulate, propose, train, monitor, and revise a code
and behavior.

Step 6. Establish strong corporate governance procedures that include:

* A majority of the board of directors are independent, outside, knowledgeable
members of high integrity.

*  The chairman and CEO positions are held by separate individuals with the
chairman an independent, outside director.

* The compensation committee is made up exclusively of independent,
outside directors.

¢ The board should retain outside auditors with no conflicts of interest (such
as also providing consulting services to the company).

Step 7: Show moral courage by supporting managers who make tough decisions
consistent with good business ethics, even at the expense of short-term profits.

Acting ethically is not simple or easy, but it is good business.
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KEY CONCEPTS

LOS 28.a

Key internal stakeholders are:

*  Stockholders supply the risk capital, which supports the business and seck a positive
return on their investment.

*  Employees look to the company for compensation in exchange for labor.

*  Managers are also employees who have been delegated authority to run the business
by the shareholders. At the executive level there is considerable opportunity to
enrich their own self-interest at the expense of the company and other stakeholders.

*  Members of the Board of Directors are intended to monitor and evaluate the
performance of the senior managers of the company and look out for the best
interests of the shareholders.

External stakeholders are:

*  Customers buy company products, seek product choices, and seek a stable,
dependable relationship with the company they are buying the products from. But
they also seek lower prices.

*  Suppliers also seek stable, long-term relationships but also want higher prices from
the company, which will reduce company profits.

*  Creditors are essentially just another supplier, but one which supplies debt capital
and is paid in interest. They value stable credit quality from the company.

*  Unions are viewed as an external stakeholder representing internal employees. They
generally seek higher wages and compensation with potentially excessive negative
implications for short-run profits and long-run survivability for the company.

*  Governments provide rules and regulation. They expect compliance. Local
Communities provide infrastructure and expect good citizenship. The general
public also provides infrastructure to the firm in exchange for an increased quality of
life due to the existence of the firm.

The purpose of the stakeholder impact analysis (SIA) is to force the company to make
choices among the stakeholders and identify which groups are most critical to the
company. The SIA should:

* Identify the relevant stakeholders.

* Identify the critical interests and desires of each group.

* Identify the demands of each group on the company.

*  Prioritize the importance of various stakeholders to the company.

*  DProvide a business strategy to meet the critical demands.

LOS 28.b

The principal-agent relationship (PAR) arises when one group delegates decision making
or control to another group. PAR can create problems because the group receiving the
power (the agent) generally has an asymmetric information advantage over the group
making the delegation (the principal). The PAR problem begins if the agent uses the
information advantage for their own best interests to the detriment of the interests of
the principal. Modern corporations are built on shareholders (principals) who delegate
authority to run the business to executive officers of the company (agents). The Board
of Directors is intended to oversee the executives and look out for the interests of the
shareholders.
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Principals should develop corporate governance procedures that:

*  Affect the behavior of agents by setting goals and principals of behavior.
*  Reduce the asymmetry of information.

* Remove agents who misbehave and violate ethics.

LOS 28.c

Unethical behavior arises from:

* Agents whose personal ethics are flawed are more likely to violate business ethics.
Strong personal ethics will likely lead to good business ethics.

* A simple failure to realize an issue may lead to an ethics violation. Asking whether
each decision has ethical implications will encourage business ethics.

* A culture focused only on profit and growth. Asking if it is ethical and profitable will
encourage business ethics.

* A flawed business culture where top management sets unrealistic goals leads to ethics
violations. Management must communicate that ethical behavior is expected.

*  Unethical leadership will set the tone and lead to violations. Ethical leadership
formulates and communicates expectations that include sound ethical behavior.

LOS 28.d

The Friedman Doctrine narrowly addresses the social responsibility of business (not
business ethics) and concluded the only social responsibility is to increase profits “within
the rules of the game,” meaning through “open and fair competition without deception
or fraud.” Some argue the inclusion of the caveat to follow the rules of the game moves
into the realm of business ethics but that Friedman’s assertion is flawed.

Utilitarianism argues business must weigh the consequences to society of each of their
actions and seek to produce the highest good for the largest number of people. Modern
cost-benefit analysis is an application of this principal. The flaws of this philosophy
include that many costs and benefits of actions are difficult to measure. In addition,
utilitarianism fails to consider that justice as the greatest good for the many could come
at the expense of exploiting a smaller subgroup.

Kantian ethics argues that people are different from other factors of production. They
are more than just an economic input and deserve dignity and respect. This argument is
widely accepted but not sufficient to be a complete philosophy.

Rights theories argue that all individuals have fundamental rights and privileges. The
greatest good of utilitarianism cannot come in violation of the rights of others. Further,
managers must have a moral compass, a personal sense of right and wrong recognizing
that their rights impose an obligation to protect the rights of others. Even if an action,
such as sweatshop labor, is legal, it may violate fundamental rights and be unethical.
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Justice theories focus on a just distribution of economic output. John Rawls argued

that justice is met if all participants would agree the rules are fair if the results would be
acceptable when decided under a “veil of ignorance.” In other words, participants will
not know what results they will personally receive ahead of time. Instead, they agree to
rules and that whatever the personal results to themselves, the results are fair. Justice
theories begin with political liberty, encompassing the right of free speech and to vore,
and extend to issues of society’s division of wealth and income. They recognize unequal
divisions of wealth and income may be acceptable under the differencing principal, which
holds the unequal division must benefit the least-advantaged members of society. The
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veil of ignorance would be the appropriate test of whether the actions are ethical. Under
this standard, it is difficult to conceive that members of society would argue in favor of
displacing existing domestic jobs into foreign jobs with dangerous and toxic conditions,
knowing they would not want to work in those jobs themselves.
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CONCEPT CHECKERS

1. The purpose of the stakeholder impact analysis can besr be described as
determining who the stakeholders are and:
A. the best way to address their needs.
B. meeting the needs of the most important stakeholders.
C. operating the firm to meet all stakeholder needs in a profitable manner.

2. Describe the principal-agent problem and three ways to mitigate it.

3. Which of the following is least likely a root cause of unethical behavior observed
in businesses?
A. Agents whose personal ethics are flawed.
B. A culture focused only on profit and growth.
C. A business culture where top management sets a profitability goal.

4. Describe the following approaches to ethical decision making: the Friedman
doctrine, Utilitarianism, Kantian Ethics, the Rights theories, and Justice
theories.
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ANSWERS — CONCEPT CHECKERS

1. B The purpose of the stakeholder impact analysis (SIA) is to force the company to make
choices among the stakeholders and identify which groups are most critical to the
company. Answer A is not wrong but it is very vague. With a better choice available, it
is not acceptable. C is incorrect because it is not reasonable to expect to meet all needs,
priorities must be set.

23 The principal-agent problem can be described asagents of the company, which are the
managers of the company, not acting in a way that achieves the goals of the principals
of the company who are the owners or shareholders of the company. In the principal-
agent problem agents act in their own best interests. Ways to mitigate the problem is
for management to: (1) shape the behavior of agents so their actions are in alignment
with the goals of the principals, (2) reduce the asymmetry of information between the
agents who have more information about the business and the principals who have less
information regarding the business, and (3) implement methods to be able to remove
and replace agents who violate the ethical standards of the company.

3. C Aand B are root causes of unethical behavior. A management goal of earning a
reasonable profit is fundamental to any for profit business. An excessive and unrealistic
focus on profit that encourages employees to “cut corners” would be a root cause.

4. The Friedman Doctrine:

*  Addresses the social responsibility of business (not business ethics) by concluding
the only social responsibility of businesses is to increase profits “within the rules
of the game,” meaning through “open and fair competition without deception or
fraud.”

*  Friedman’s assertion is flawed from the standpoint of not fully addressing business
ethics since “within the rules of the game” is too vague and broad.

Utilitarianism:

*  Business must weigh the consequences to society of each of their actions and seek to
produce the highest good for the largest number of people.

*  The flaw of this philosophy is that many costs and benefits of actions are difficult to
measure. It also fails to consider that justice as the greatest good for the many could
come at the expense of exploiting a smaller subgroup.

Kantian ethics:

e That people are different from other factors of production and are more than just an
economic input and deserve dignity and respect.

*  Not sufficient to be a complete philosophy.

Rights theories:

e All individuals have fundamental rights and privileges.

e The greatest good of utilitarianism cannot come at the expense of violating of the
rights of others.

Justice theories:

*  Focus on a just distribution of economic output.

*  Thatjustice is met if all participants agree the rulesare fair if the results are
acceptable when decided under a “veil of ignorance”: participants will not know
what results they will personally receive ahead of time, they agree to rules and that
whatever the personal results to themselves, the results are fair.
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*  Justice theories begin with political liberty, encompassing the right of free speech
and to vote, and extend to issues of society’s division of wealth and income.

*  Recognize that unequal divisions of wealth and income may be acceptable under the
differencing principal, which holds that the unequal division must benefit the least
advantaged members of society.

*  The veil of ignorance would be the appropriate test of whether the actions are
ethical. Under this standard, members of society would not argue in favor of
displacing existing domestic jobs into foreign jobs with dangerous and toxic
conditions.
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The following is a review of the Equity Portfolio Management principles designed to address the learning
outcome statements set forth by CFA Institute. This topic is also covered in:

INTERNATIONAL EQUITY BENCHMARKS

Study Session 12

EXAM FOCUS

The composition and tracking of international equity benchmarks are discussed in this
review. International equity indices have unique characteristics that make tracking them
a challenge. For the exam, be able to explain why float, liquidity, reconstitution, crossing,
objectivity, and transparency are all critical measures for the portfolio manager to consider.
As you read this material, think about how the concepts relate to the emerging markets
material in the Level III curriculum.

FLOAT ADJUSTMENT

LOS 29.a: Discuss the need for float adjustment in the construction of
international equity benchmarks.

CFA® Program Curriculum, Volume 4, page 287

For the Exam: Benchmarks continue to be emphasized in the Level III curriculum.
Questions relating to this material could show up in an equity item set in the afternoon
or an equity essay question in the morning. Alternatively, it could show up as an item
set or an essay dedicated to benchmarking that includes fixed-income and equity
indices, both from a domestic and an international perspective.

A problem with equity benchmarks (international or domestic) is determining the
capitalized weight of included firms. Oftentimes, the cap weight overstates the true,
tradable value of the firm. For example, a corporation might hold a controlling interest
in another firm, or a portion of that other firm’s shares are closely held. This means that
not all the firm’s shares are available for trade among investors (portfolio managers).
Another example is including two firms in an index, when each holds shares in the
other. This cross-holding creates double counting when the total values of both firms are
considered.

The portion of the outstanding shares of a firm that are actually available for purchase
is known as the float or free floar. When calculating the capitalization of the firm in a
market cap-weighted index, only those shares that are freely traded should be included.
In this fashion, the index reflects the market capitalization that more closely reflects the
tradable value of the firm.

Professor’s Note: Float adjustment is important for any international equity

index, but even more so in emerging or developing markets. Floar percentages,
however, are not always easily determined for emerging market com panies.
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INTERNATIONAL INDICES: TRADE-OFFS

LOS 29.b: Discuss trade-offs involved in constructing international indices,
including 1) breadth versus investability, 2) liquidity and crossing opportunities
versus index reconstitution effects, 3) precise float adjustment versus transactions
costs from rebalancing, and 4) objectivity and transparency versus judgment.

CFA® Program Curriculum, Volume 4, page 288

Breadth vs. Investability

The breadth of an index is a measure of its coverage (i.e., the percentage of all firms in
the market or sector that are included in the index). Managers prefer greater breadth
because the greater the breadth, the better the index represents the market.

Investability is a liquidity measure (i.e., how easy it is for the manager to move in and
out of the index components). Managers also prefer greater liquidity due to the costs
associated with trading to construct and rebalance a portfolio.

With international indices, liquidity can be a concern because the shares of small-cap
firms and firms with a large proportion of closely held shares can be illiquid (i.e., they
have very low float). This means international indices face a trade-off; they can increase
breadth only by reducing investability.

Liquidity and Crossing Opportunities vs. Reconstitution Effects

Index reconstitution refers to the process of adding and deleting securities from an
index. Popular indices (those that are followed widely) are most liquid and generate
correspondingly lower transaction costs for portfolio managers following them. Crossing
refers to the process where a money manager matches buy and sell orders of different
customers without using a broker and without incurring the resulting transaction cost.

Liquidity is critical for both program traders and portfolio managers following indices.
Program trading (i.e., buying and selling entire portfolios) is performed at lower costs
with more liquid index portfolios. Also, portfolios tracking popular indices tend to have
lower transaction costs due to the speed and lower transaction costs associated with
buying and selling securities in the index.

When indices add a security, they generate upward price pressure on that security.
Similarly, deleted securities suffer from downward price pressure. Both of these actions
result in a real cost (reconstitution effect) for portfolios tracking the indices, as they
have to sell deleted securities at reduced prices and buy added securities at increased
prices. The price pressure from index reconstitution is lower for less popular indices, but
such indices have lower liquidity and lower crossing opportunities.
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Precise Float Adjustment vs. Transactions Costs From Rebalancing

Some index managers continually adjust the float and resulting market cap of firms
in their indices. This precise float adjustment results in frequent rebalancing with
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accompanying high transactions costs for portfolios tracking those indices. Instead of
making precise float adjustments, other indices use a band adjustment. The managers of
the index create ranges that they feel capture the true percentage of the firm’s market cap
that is free floating (e.g., 65% to 85%). As long as the firm’s estimated free float stays
within that band, they do not adjust the firm’s weight in the index.

Objectivity and Transparency vs. Judgment

Objectivity refers to the use of a fixed set of criteria to determine what securities should
be included in an index. Transparency refers to the availability of those criteria to
interested portfolio managers. Objectively (and transparently) constructing an index
makes predicting the contents of the index easier and allows for more efficient trading,
with lower associated costs.

Using subjective judgment for deciding on index composition (e.g., a committee for
S&P 500), makes the index construction process less transparent. Due to the resulting
tendency toward frequent index reconstitution, this imposes additional transactions costs
on those who track the index. Note that if the index is popular enough (highly liquid),
the additional liquidity tends to offset the lack of objectivity.

COUNTRY CLASSIFICATION: EMERGING VS. DEVELOPED

LOS 29.c: Discuss the effect that a country’s classification as either a developed
or an emerging market can have on market indices and on investment in the
country’s capital markets.

CFA® Program Curriculum, Volume 4, page 290

For a country ar the margin, classification as emerging or developed can have significant
consequences for both the country and the index of which it is a member. When an
emerging country (economy) has reached a considerable size, for example, it becomes

a major component in the emerging markets index (i.e., a large frog in a small pond).
The overall index, therefore, is unduly affected by this country. That is, due to its size
and outperformance relative to other countries in the index, it comprises a considerable
proportion of the index, which affects the average size of the countries in the index as
well as the average performance. In other words, inclusion of the country in an emerging
market index can cause distorted (i.e., upward biased) results.

When the country is moved to a developed market index, it becomes a “small frog in a
large pond.” Its effect on the index is more in keeping with its economic size and growth
and, since developed countries’ equities are more widely traded, its stock becomes more
readily available for international trading. Thus, the move to a developed index can
actually mean the inflow of more international currency, which in turn helps the country
develop further.

Professor’s Note: An emerging market index denoted as Free (i.e., EMF Index)

is one in which international investors are not hindered. That is, they do not
experience the restrictions (particularly those that apply to currency exchange and
movement) that are placed on foreign investors by some developing countries.
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KEY CONCEPTS

LOS 29.a

Float refers to the portion of a company’s outstanding shares that is freely traded.
International equity markets have large cross-holdings between companies, and many
shares are restricted for a variety of reasons. Both of these characteristics cause a
reduction in the float. Float adjustment is the downward adjustment of the capitalized
weight of companies in an index to reflect the reduced number of shares that are freely

traded.

LOS 29.b

Managers tracking international indices need to be aware of four trade-offs:

* Large coverage (breadth of the index) versus the costs of investing in a large number
of securities, some of which may be illiquid.

* Liquidity of popular indices versus the cost of altering a portfolio tracking a popular
index every time the index is reconstituted.

*  Making a precise float adjustment versus the cost of reconstituting a portfolio that is
tracking an index that makes precise float adjustments.

* Investing in a popular index, which offers the highest liquidity versus the cost of
lack of objectivity in construction of the index.

LOS 29.c

If an emerging country has become too large for an emerging markets index, it will
artificially inflate both the average performance and size of countries in the index. When
an emerging country is reclassified as developed, the country’s equities become more
widely traded, which can help increase the rate of development.
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CONCEPT CHECKERS

1. Float adjustment is required because of all of the following except:
A. shares of some companies are closely held.
B. some markets have a large proportion of cross-holdings of stock.
C. the breadth of some international equity markets can be extensive.

2. Rob Schweigert is the portfolio manager for an emerging market international
portfolio. His benchmark index is MQM emerging markets index. MQM is a
relatively new index and has not yet gained wide acceptance. MQM is marketed
as a very broad index with 95% coverage of the market. If Rob tries to track
the index completely, his portfolio will mosr likely have which of the following
characteristics?

A. Poor breadth, poor liquidity.
B. Good breadth, good liquidity.
C. Good breadth, poor liquidity.

3. Allied Metals, Inc.’s defined benefit plan trustees are in the process of selecting
managers for the international equity component of the pension fund assets.
They hired Excel Advisors, Inc. as consultants to screen all the potential money
managers specializing in international equity. The search process yielded Arthur
Green and Associates as desirable money managers. Arthur Green, a principal
of the firm, made a presentation for the trustees suggesting that the fund try
to follow passive investing with broad diversification and low transaction costs
and management fees. During the presentation, Green suggested the benchmark
for the fund should be the ABT EAE index. ABT EAE index is a broad
international equity index with coverage of 65% of the European, Asian, and
Emerging markets. This index is very popular and is widely followed. ABT EAE
makes precise float adjustments. Other international indices are available that
cover 90% of the markets but are not as widely followed and only have broad
bands for float adjustments. ABT EAE also selects the constituent securities
very carefully utilizing an advanced proprietary model. Other competing indices
utilize only publicized market capitalization cutoff rules for selection of the
constituent securities.

In his recommendation of ABT EAE, Green makes two statements that are

questioned by the trustees:

Statement 1: Because ABT EAE makes precise float adjustment, transaction
costs will be lower in tracking it.

Statement 2: The transparency of the ABT EAE is lower, resulting in lower
transaction costs due to rebalancing.

Regarding Green’s statements:

A. neither statement is correct.
B. both statements are correct.
C. only one statement is correct.
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4. Sharon Higgins, CFA, manages a GDP-weighted emerging markets index that is
used as a benchmark by many portfolio managers. Continually increasing trade
in stocks of one of the countries in the benchmark has led her to analyze that
country’s economy. She has decided to reconstruct the index, including removal
of any stocks issued by firms in that country. Explain how the performance of a
country in an emerging market index can lead to its reclassification and removal
from the index.
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ANSWERS — CONCEPT CHECKERS

1.

C Float adjustment is required because of the large number of securities that are closely

held and because of cross-holdings of securities. The breadth of the market refers to the
number of different firms, not their cap weights, and is irrelevant to float adjustment.

Because MQM is a new index and has not yet gained wide acceptance, it probably has
poor liquidity. The coverage of 95% means that it has good breadth (high coverage).

Neither statement is correct. Precise float adjustment results in frequent rebalancing and
hence increases transaction costs. Because the index construction model is proprietary,
the index’s transparency is low. This actually increases the transaction costs because
managers are unable to predict index reconstitution.

When an emerging economy increases in size to the point where it can be reclassified
as developed, leaving it in an emerging markets index can lead to distorted index
construction and misleading risk-adjusted performance measures. The now developed
economy becomes very large compared to the other economies in the index, which
places over-emphasis on the developed economy (i.e., the country becomes a very large
component of GDP-weighted indices and portfolios using them as benchmarks).

At this point, the index can no longer be considered a pure emerging markets index.
The average size of the economies in the index is increased, and performance results are
not purely those of emerging markets. Whether the nominal performance of the index is
positively or negatively biased will depend upon the performance of the other economies
in the index relative to the performance of this larger economy.

The smaller, truly emerging economies in the index should be more volatile than the
larger, misclassified economy. Then, since the misclassified economy is considerably
larger than the others, the volatility of the index could be negatively biased (reduced)
compared to other emerging markets indices.
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The following is a review of the Equity Portfolio Management principles designed to address the learning
outcome statements set forth by CFA Institute. This topic is also covered in:

EMERGING MARKETS FINANCE

Study Session 12

Exam Focus

You should know that as a segmented market transitions to an integrated market,
developing country equities increase in price and decrease in expected return. An economy
can be liberalized but not fully integrated with the rest of the world. The changes that
accompany liberalization and the issues unique to investing in emerging markets are also
important for the exam.

MARKET INTEGRATION

LOS 30.a: Discuss the process of financial liberalization and explain the
expected impact on pricing and expected returns as a segmented market evolves
into an integrated market.

CFA® Program Curriculum, Volume 4, page 299

Professor’s Note: When considering integrated versus segmented, think in terms of
the degree to which the individual market is part of and interacts fully with the
global marker. A completely segmented marker could be viewed as standing alone
and not interacting with other countries. A fully integrared marker would interact
freely with global trading partners. There would be absolutely no barriers of any
kind that would inhibit free trade. It is clear, then, that few if any countries
would be classified as completely segmented or fully integrated.

Financial and Economic Market Integration

In the developmental economics literature, financial liberalization refers primarily to
domestic liberalization, which is often characterized by the privatization of firms and
bank reform.

In the context of the discussion here, effective financial liberalization and complete
market integration occurs when there is unrestricted free flow of capital so that domestic
investors can invest in foreign markets and foreign investors can invest in domestic
markets. From a finance perspective, markets are completely integrated when assets of
the same risk offer the same expected return.
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Changes Resulting From Market Integration

The opposite of an integrated market is a segmented market. A market is segmented
when capital does not flow freely into or out of it, and foreign investors face restrictions
on investing in the country’s equities. Segmented markets are more common in
developing countries, whereas most developed markets are integrated.

If a market is segmented, its valuation depends on investor risk aversion and the market’s
expected payoff and variance. If instead the market is integrated, its prices depend on its
covariance with the world market. This is because investors are now able to include the
country’s equities in a global portfolio, and in a well-diversified portfolio, covariance risk
(measured by beta) is the only priced risk.

Professor’s Note: When a developing market becomes integrated, its equity prices
increase because its covariance with world markets is lower than its stand-alone
variance. There is evidence that emerging markets are at least partially segmented
with low correlations with developed markets. Thus, their contribution to portfolio
risk is not as great as would be expected from a stand-alone basis.

Equity prices and liquidity increase when the government announces a liberalization
policy and the greater the credibility of the announcement, the greater the price
increases. That is, when the announcement is made, investors analyze both the impact
of the liberalization policy and the probability that it will be fully implemented. Initial
price increases will benefit local investors only, since foreign investors will only be
allowed in the market after liberalization has taken place.

As mentioned above, the expected return for the newly liberalized market should decline
due to its covariance being less than its variance. This implies that the cosz of capital

for local firms should decrease, which should result in increased economic activity and
increased initial public offerings. As a result, competition in the market should increase.

In summary, as a segmented market evolves into an integrated market, equities increase
in price as expected returns decrease.

Professor’s Note: The comparison of variance and covariance indicates the way
the asset is priced by the global market. The more segmented a market, the more
it is viewed, and priced, in a stand-alone framework. In that case, the market’s
required return will be based on its roral risk (i.e., variance). Its covariance with
the global market (i.c., its beta with the global market) will be low. As the market

@ becomes more and more integrated with the global market, it begins to be valued
[from (its risk assessed from) more of a global portfolio perspective. Its covariance
with the global market increases, evidenced by the increase in its global beta, but
its risk is less than when measured stand-alone. Think in terms of measuring
required return using 0 (CML) and using 3 (SML). When o includes both
systematic and unsystematic risk, the required return using the CML is greater
than the required return using the SML.
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For the Exam: This material on changes resulting from moving from a segmented

to an integrated market is important for the exam. Just remember that the resulting
low risk (from a diversification standpoint) is the cause of higher prices and increased
economic activity.

MARKET LIBERALIZATION

LOS 30.b: Explain benefits that may accrue to an emerging market economy as
a result of financial liberalization.

CFA® Program Curriculum, Volume 4, page 302

Market Liberalization vs. Market Integration

The difference between market liberalization and market integration is that an economy
can be liberalized but not fully integrated with the rest of the world due to various
impediments. In other words, the two concepts are related but not necessarily the same
in the real world. The presence of one does not guarantee the presence of the other.
Liberalization is a slow and intricate process. Integration is difficult to measure, and
there are various degrees of integration.

For example, a market can be accessible through American Depository Receipts
(ADRs) or through closed-end country mutual funds before the government begins the
liberalization process. In this case, the market is partially integrated.

Alternatively, the government can begin the liberalization process when the country is
not fully integrated. Legal barriers to investment, such as taxes and restrictions on the
amount of foreign owned stock, can prevent a market from becoming integrated. Other
barriers are less obvious but still prevent foreign investment. These include deficiencies
in information, investor protection, and accounting standards. There are also risks
specific to emerging markets, such as political risk and liquidity risk, that prevent foreign
investment. Research has verified the importance of these barriers and risks to investors,
which demonstrates that governmental efforts at liberalization do not ensure market
integration.

In addition, although a government may have stated intentions to liberalize a market,
their efforts do not immediately become credible with investors. So investors might not
immediately invest in the emerging market. Investors might also shun the emerging
market because they have a home country bias, where they invest a disproportionate
amount in their home market and less in foreign markets.
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Financial Effects of Liberalization

The financial changes due to liberalization are reflected in the country’s financial markets
in the form of its stock market performance, capital flows, political risk, and diversification
benefits.
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Stock market performance. When a country’s financial markets are liberalized,

global investors bid up the prices of equities previously unavailable to them. After
liberalization, stock returns decline, due to reduced capital costs (required returns).
These country level results are also confirmed by examining ADR returns, assuming that
the ADR listing is liberalization on a small scale.

Liberalization can increase return variability if greater information flow results in greater
return reactivity or if speculative capital flows increase. On the other hand, there should
not be as much deviation from fundamental value, so return variability may decline.
The empirical evidence, however, demonstrates that liberalization does not affect the
volatility of returns. Over the long run, return variability should decline as the economy
matures.

As the market becomes more integrated, liberalization leads to higher correlations with
world markets and higher global betas. The results for volatility, correlations, and beta
hold even after controlling for other country events.

Capital flows. Liberalization results initially in increased capital flows into a country and
higher stock prices. This can produce lower costs of capital for the country’s firms, but

it is disputed as to whether the price increases are permanent or temporary. Nonetheless,
the presence of reduced dividend yields in developing countries after liberalization
suggests that the reduction in the cost of capital is permanent.

Professor’s Note: Assuming aggregate dividend payouts remain about the same,
reduced dividend yields would indicate increased prices. This is seen as an
indication of permanent reductions in capital costs.

The capital flows themselves first increase sharply with liberalization as foreign investors
add the market to their portfolios and then decline (see For the Exam below). Foreign
capital is not found to destabilize a country’s capital markets. Although the volatility

of capital flows tends to increase with liberalization, it is perhaps not surprising given
the absence of capital flows before liberalization. Furthermore, capital flow volatility is
actually higher in developed countries, relative to developing countries.

For the Exam: Topic Review 19 discusses how macroeconomic stability is important
for economic growth, which can result in a favorable investment environment. You
should be able to integrate topic reviews 19 and 30 and recognize that capital flows
do not become more volatile post-liberalization, even though it is commonly thought
that they do. Liberalization can therefore be favorable for emerging market investors.

Political risk. Political risk declines with liberalization. Lower political risk results

in higher stock prices because political risk is priced by investors (i.e., a political risk
premium is included in firms’ required returns). Lower political risk is reflected in part
by a government’s willingness to open its markets and pursue market-oriented changes
such as the privatization of state-owned industries.
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Diversification benefits. Despite their higher stand-alone risk, emerging markets offer
diversification benefits because of their low correlations with the developed world. These
benefits can be obtained by investing in ADRs and open-end mutual funds, and to a
lesser extent from investing in closed-end funds. However, there is disagreement among
academicians as to whether the benefits still exist after controlling for transactions costs
and short-sale constraints.

Liberalization should reduce the diversification benefits from emerging markets, because
the markets become more integrated with the rest of the world. However, research has
found that the increase in correlations after liberalization is small.

Economic Effects of Liberalization

Liberalization has also been found to have beneficial effects for the economy at large in
the form of improved firm ¢fficiency, GDP growth, and other macroeconomic changes.

Firm efficiency. As discussed previously, liberalization should result in lower cost of
capital for developing country firms. As more capital is invested in an economy, economic
growth should increase. Although some have argued that foreign capital is squandered,

it has been found that investment increases after liberalization while consumption stays
constant. Furthermore, it has been found that liberalization increases firm efficiency,
perhaps due to the improved corporate governance demanded by foreign investors.

Growth in GDP. It has also been found that financial liberalization increases GDP,
even after controlling for other factors that could affect growth such as macroeconomic
reforms. The relationship between liberalization and growth also holds after controlling
for financial market reforms such as the increased enforcement of insider trading laws.

Other macroeconomic effects. Some postulate that the increased capital flows following
liberalization results in a bubble economy. Contrary to this belief, however, volatility in
economic growth and consumption does not increase post-liberalization. In fact, it is
found that the volatility of consumption actually decreases post-liberalization.

It has also been found that liberalization is followed by an expansion of trade, less
country debt, decreased inflation, and decreased currency volatility.

Issues FOR EMERGING MARKET INVESTORS
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LOS 30.c: Discuss issues confronting emerging market investors, including
excess correlations during times of crisis (contagion), corporate governance,
price discovery, and liquidity.

CFA® Program Curriculum, Volume 4, page 322
It has been found that the actual portfolio allocations of U.S. investors in emerging

markets outperform several typical benchmarks. However, investing in emerging markets
entails many issues and associated risks that are not present in the developed world.
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These include contagion, returns that are not normally distributed, less efficient markets,
changes in the cost of capital, and weaker corporate governance.

Contagion. If a country tries to maintain its currency value to a peg while at the
same time engaging in lax fiscal and monetary policies, its currency can come under
speculative attack. The result is that the currency value declines and foreign investors
suffer as the values of their investments decline. Unfortunately, however, it does not
appear that currency crises are predictable enough for investors to avoid them.

Contagion occurs when a crisis spreads to other countries. Contagion in currencies may
occur for one of five reasons:

1. A country might devalue its currency to keep its exports competitive with another
country who devalued.

2. A country might see its exports to countries in crisis decline, causing its own economy
to contract as its customers’ €Conomy contracts.

3. The initial devaluation might serve as a wake-up callto investors that other countries’
currencies have weaknesses.

4. A crisis in one country creates a credit crunch in others.

5. The initial crisis causes investors to liquidate their investments in other countries.

Of these explanations, the first two (trade-based) explanations have the most empirical
support.

Although there is disagreement on what constitutes contagion in equity markets, there
is evidence that extreme negative movements in one market coincide with the same in
others. Note that the mere presence of increased correlations between markets during
crisis periods does not suffice as evidence of contagion because correlations increase as
volatility increases due simply to the statistical properties of the correlation measure.

Indeed, research has shown that once these properties are controlled for, there was no
contagion during recent crises. Other research shows that the July 1997 Asian crisis
resulted in contagion, but the December 1994 Mexican crisis did not.

For the Exam: In Study Session 8 Topic Review 22, LOS 22.g, we discussed how
correlations between markets can increase during periods of crisis. Be ready to discuss
how contagion is possible in emerging markets and how this would weaken the benefit
from diversifying into emerging markets. This would most likely appear as a short
constructed response question on the morning section of the exam.

Non-Normal Return Distributions

It is well documented that returns are not normally distributed in emerging markets.
Furthermore, historical data often contain structural breaks. For example, when
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liberalizations occur, the pattern of stock returns dramatically changes. If a country is
expected to undergo a structural change in the future, then historical data are not very
useful for prediction.

Professor’s Note: The standard mean-variance analysis, where we find the portfolios
with the lowest risk for a given amount of return, assumes that asset returns are

@ distributed normally. The distributions of emerging market stock returns actually
have fat tails (leprokurtic distribucions), and large negative returns are more
frequent (negative skew) than under a normal distribution. This can weaken the
case for investing in emerging markets.

Market Efficiency and Market Microstructure

The microstructure of a market affects its efficiency because a condition of efficient
markets is that information is quickly reflected in security prices. A microstructure that
facilitates efficient markets is one in which transactions costs are low, liquidity is high,
and transactions are executed quickly. These conditions should facilitate security prices
that reflect the fundamental value of the security and are immune to manipulation by a
large trader.

It is usually the case that market reforms will result in a better microstructure. For
example, the Moroccan stock market was once state owned. Once the economy was
liberalized and the exchange was privatized, liquidity and volume increased. However,
this does not mean that bid-ask spreads decrease. In fact, it has been found that spreads
actually increase post-liberalization, possibly because new, less experienced foreign
investors are exploited by the local dealers.

Market Efficiency and Price Discovery

The efficiency of a market can also be evaluated using the pricing of individual
securities. If a market is efficient, information should be reflected quickly in security
prices, and differences in expected returns should be solely attributable to risk. In
inefficient markets, however, investor reactions to information can seem irrational.

It has been found that security prices do not fully react to publicly released information
in Mexico, for example, because there is leakage of information and that information

is already partially reflected in security prices when the announcement is made.
Furthermore, it appears that foreign investors trade on the information later than local
investors, indicating that foreigners are at an informational disadvantage.
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Some of the security return patterns found in developed markets have also been
documented in emerging markets. The value effect, where stocks with low price
multiples (value stocks) outperform high valuation stocks (growth stocks), has been
documented in emerging markets. The small firm effect (higher returns for small-cap
stocks) and the momentum effect (persistence in returns over time) have also been
documented. These return differences are not attributable to differences in risk and exist
even after considering transactions costs.
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Privatizations and the Cost of Capital

As noted earlier, the cost of capital in emerging markets decreases post-liberalization
because security prices increase and expected returns decrease. Likewise, when firms that
were formerly government owned are privatized, the government signals its intent to
reduce its interference in the economy and investors become more willing to invest in
risky assets. Hence expected returns and cost of capital fall in the economy.

Privatizations also increase investment opportunities which allows for better performing
portfolios. This also increases investors’ willingness to hold risky assets and reduces the
cost of capital.

Potentially offsetting these effects, some investors in the developed world exhibit a home
country bias where they shun foreign securities, especially emerging markets securities.
In this case, the cost of capital will not be reduced as much because the demand for
emerging securities will not be as great.

For the Exam: As a Level III portfolio manager, you should recognize that a lower cost
of capital can result in lower financing costs for firms, greater economic growth, and
higher long-run stock returns in an economy. The link between economic growth and
stock returns is more fully explored in Topic Review 19.

Corporate Governance

Corporate governance practices vary widely in emerging markets. In most emerging
countries, however, corporate governance practices and the enforcement of shareholder
rights have traditionally been weak. Although corporate governance practices are
improving as more emerging firms seek cheaper foreign capital, the following are some
of the negative attributes of corporate governance in emerging countries:

*  Management of ten has greater voting power, and this results in the firm’s shares
selling at a greater discount.

*  The frequency of takeovers that could discipline poor management is negligible.

*  Firm shares may be owned by another firm that concentrates control of the firm.

* The government may impose capital controls that benefit favored firms.

*  Some countries have strong creditor rights that result in a greater frequency of
bankruptcy filings.

*  Firms with weaker corporate governance are more likely to suffer during emerging
market crises.

*  Firms with high degrees of insider control have less CEO turnover after poor
performance, so poor management is left in place.

Corporate governance in emerging countries can be improved, however, with the
following mechanisms:

*  Outside shareholders with a large degree of control who have a strong incentive to
monitor management.

* A higher level of debt issued by the firm, especially when it is issued internationally,
because debtholders can help monitor management.
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*  The firm lists its stock as an ADR, which requires stricter adherence to corporate
governance standards. This improves firm valuation especially when the firm is
domiciled in a country with weak shareholder rights.

The firm’s analyst coverage increases, which improves firm valuation, especially
when the firm is controlled by family and management and when the firm is from a
country with poor shareholder rights.

*  Greater press coverage.

Professor’s Note: Shareholder rights are generally stronger in countries with a legal
system established under English common law [this occurs most frequently in
countries that were once a British colony (e.g., the United States)].

For the Exam: Be ready to integrate your knowledge of Topic Review 28 on
corporate governance with the information presented here, perhaps as part of a short
constructed response question. You should be able to distinguish between good and
bad corporate governance practices, how some emerging firms are deficient in this
area, and how practices can be improved.

Emerging Market Bonds

Emerging market bond investors should be aware that defaults are not uncommon.
Higher credit risk in an emerging country is associated with lower GDP and higher
population growth. Additionally, the correlation between emerging market equities

and emerging market bonds is quite high, perhaps because higher credit risk bonds
frequently behave similarly to equity.
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Key CONCEPTS

LOS 30.a

Effective financial liberalization and complete market integration occur when there is
unrestricted free flow of capital so that domestic investors can invest in foreign markets
and foreign investors can invest in domestic markets. From a finance perspective,
markets are completely integrated when assets of the same risk offer the same expected
return.

A market is segmented when capital does not flow freely in or out of it and foreign
investors face restrictions on investing in the country’s equities. A segmented market’s
valuation depends on investor risk aversion and the market’s expected payoff and
variance. If instead the market is integrated, its prices depend on its covariance with the
world market.

Equity prices and liquidity increase when the government announces a /liberalization
policy. Any increase in prices will initially benefit local investors only since foreign
investors will not be allowed in the market until liberalization has taken place. The
expected return for the newly liberalized market should decline due to its covariance
being less than its variance. As a segmented market evolves into an integrated market,
equities increase in price as expected returns decrease.

LOS 30.b

The difference between market liberalization and market integration is that an economy
can be liberalized, but not fully integrated with the rest of the world due to various
impediments. In other words, the two concepts are related, but not necessarily the same
in the real world. The presence of one does not guarantee the presence of the other.
Liberalization is a slow and intricate process. Integration is difficult to measure and
there are various degrees of integration. For example, a market can be accessible through
American Depository Receipts (ADRs) or closed-end country mutual funds before

the government begins the liberalization process. In this case, the market is partially
integrated. Or the government can begin the liberalization process, but the country is
not fully integrated.

The financial changes due to liberalization are reflected in the country’s financial markets
in the form of its stock market performance, capital flows, political risk, and diversification
benefirs. Liberalization has also been found to have beneficial effects for the economy

at large in the form of improved firm efficiency, GDP growth, and other macroeconomic
changes. Liberalization is followed by an expansion of trade, less country debt, decreased
inflation, and decreased currency volatility.
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LOS 30.c

Contagion occurs when a crisis spreads to other countries. There is evidence that
extreme negative movements in one market coincide with the same in others. The mere
presence of increased correlations between markets during crisis periods does not suffice
as evidence of contagion because correlations increase as volatility increases due simply
to the statistical properties of the correlation measure.

In most emerging countries corporate governance practices and the enforcement of
shareholder rights have traditionally been weak. Corporate governance practices are
improving as more emerging firms seek cheaper foreign capirtal.

The efficiency of a market can also be evaluated using the pricing of individual
securities. If a market is efficient, information should be reflected quickly in security
prices and differences in expected returns should be solely attributable to risk. In
inefficient markets, however, investor reactions to information can seem irrational.

A microstructure that facilitates efficient markets is one in which transactions costs are
low, liquidity is high, and transactions are executed quickly. These conditions should
facilitate security prices that reflect the fundamental value of the security and are
immune to manipulation by a large trader.
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CoNCEPT CHECKERS

1. Explain the link between liberalization and a reduced cost of capital in emerging
countries.

2 Discuss the effect of liberalization on the diversification benefit of emerging
markets.

3. Discuss the problem to investors of contagion and excess correlation during
contagion.
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ANSWERS — CONCEPT CHECKERS

1. In a newly liberalized market, the emerging market will be priced according to its
covariance risk instead of its variance risk because investors will now be able to include
the country’s equities in a portfolio. The expected return for the emerging market should
decline due to its covariance being less than the variance. This implies that the cost
of capital for local firms should decrease, which should result in increased economic
activity.

Expected returns and the cost of capital also decline in newly liberalized countries
because political risk declines. When firms that were formerly government owned are
privatized, the government signals its intent to reduce its interference in the economy
and investors become more willing to invest in risky assets. Privatizations also increase
investment opportunities, which allows for better performing portfolios. This also
increases investors willingness to hold risky assets in the country and reduces the cost of
capital.

The presence of reduced dividend yields in developing countries af ter liberalization
suggests that the reduction in the cost of capital is permanent.

2 Liberalization may reduce diversification benefits from emerging markets because the
markets become more integrated with the rest of the world and their correlations and
betas should increase. However, research has found that the increase in correlations after
liberalization is very small.

3. Investing in emerging markets offers diversification benefits due to the lower correlation
between developed and emerging markets. During times of crisis in an emerging country
a contagion can occur in which the crisis spreads to other emerging countries and
neighboring developed countries. During these economic crises the correlation of stock
market returns of the countries involved tend to increase at the precise moment when
investors need diversification the most (uncorrelated investments). A contagion can take
several different forms in which it may or may not spread to other emerging countries
or developed countries. Due to a statistical property of correlation as volatility increases
correlation will also increase appearing as though the correlation between countries has
increased when in fact the true correlation has not increased.
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Use the following information for Questions 1 through 6.

Kathy Berg is the private wealth adviser to Caroline Corbin, a woman in her 40s who has
recently come into a large inheritance. Corbin feels her age enables her to take on
significant risk, so Berg has suggested a fairly substantial equity allocation to the portfolio.

Berg and Corbin have assessed a variety of approaches to equity investing, both passive
and active. They have now reached the point of beginning to identify, assess, select, and
contract with the appropriate equity managers to implement their strategic asset
allocation.

Berg explains to Corbin that she investigated a variety of managers for potential addition
to the portfolio stable of managers. She explains, “Managers should be considered on both
qualitative and quantitative considerations. Qualitative considerations include the
strength of the firm’s investment approach and research, the manager’s personnel, and the
firm’s investment style. Quantitative considerations include the manager’s fees and
performance record.”

Berg elaborates that she also considers it important that the manager’s style not conflict
with her own analytic views. “Because I start my asset allocation process by assessing the
overall economy, I don’t want our asset managers to make their own economic decisions. I
want asset managers who focus on individual securities and don’t use overall
macroeconomic analysis. I want them to ignore the big picture and start with the top line
for the individual company. For that reason, I only considered managers who use a
top-down approach to research.”

Berg informed Corbin that she initially investigated a wide range of managers and
narrowed the field by assessing them with a manager questionnaire. Berg provided Corbin
with the following list of topics included in the manager questionnaire:

Topic 1: Staff and organizational structure, including staff resumes and how long the
staff has worked together as a team.

Topic 2: Investment philosophy and procedures, including how it intends to capture
alpha, how risk is managed and monitored, and how portfolios are composed.

Topic 3: Manager performance, including benchmark, expected alpha, and portfolio
holdings.

Topic 4: Competitive position in the investment management industry, including
comparative analysis of firm performance against leading competitive firms,

decomposed into alpha and beta.

Topic 5:  Fees, including performance-based components, with fee caps and high water
marks, if any.
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Corbin specifies, “I want to make sure thatany manager we consider has astrong
performance history. Even though we all know that past performance is no guarantee of
future results, statistics show that the managers with the best recent performance are most
likely to outperform going forward.” She also adds, “We should only hire managers who
charge fees on an ad-valorem basis. I prefer to pay for performance and not merely for the
value of assets under management.”

Corbin asks Berg about implementing an alpha and beta separation in the portfolio. She
says, “I want to have exposure to large-cap U.S. equities, like the S&P 500, but I am
unconvinced that a manager will be able to add alpha to such an efficient market. Instead,
I'd prefer to have the beta of the S&P 500 through a passive index and pick up alpha by
hiring a manager who specializes in long-short strategies in a less efficient sector of the
market, such as micro-cap equities.”

Berg argues against such an approach, pointing out, “The risks in an alpha and beta
separation approach are less clearly defined than the risks in along-only active strategy.”
She recommends instead that Corbin consider equitizing a long-short portfolio.

1. Is Berg correct in her description of a top-down research approach and of the
quantitative/qualitative considerations in hiring an investment manager?
A. Bergis correct regarding both statements.
B. Bergisincorrect regarding both statements.
C. Berg is incorrect regarding only one of the statements.

2. Of the topics in Berg’s manager questionnaire, the topic that is least likely to be
found in a typical manager questionnaire is:
A. Topic 4, competitive position.
B. Topic 2, investment philosophy.
C. Topic 1, staff and organizational structure.

5. Which of the following statements about manager fee schedules is least accurate?
A. The principal purpose of a fee cap is to prevent managers from taking
unnecessary risk in order to enhance fees.
B. The principal disadvantage of ad-valorem fees is that they do not effectively
align the interests of managers and investors.
C. A principal advantage of performance-based fees is that they help managers
retain staff since they reward good performance.

4. Is Corbin correct in her descriptions of manager fees and the likelihood that
managers who performed best recently will perform best going forward?
A. Corbin is correct regarding both statements.
B. Corbin is incorrect regarding both statements.
C. Corbin is incorrect regarding only one of the statements.

5. Are Corbin and Berg correct in their description of an alpha and beta separation
approach?
A. Only one is correct.
B. Both Berg and Corbin are correct.
C. Both Berg and Corbin are incorrect.
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6. Which of the following statements about equitizing a long-short portfolio is least
accurate?
A. The benchmark for the equitized strategy should be the index underlying
the futures contract or ETFE.
B. It can be accomplished by taking a long position in an equity futures
contract with a notional principal equal to the cash from the short sales.
G

The investor’s total return equals the net profit or loss from the long/short
position plus the profit or loss from the futures contract, all divided by the
equity the investor put up for the transaction.
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Self-Test: Equity Portfolio Management

SELF-TEST ANSWERS: EQUITY PORTFOLIO MANAGEMENT

1. B Berg is incorrect about both. A top-down approach to research begins with economic
analysis. A manager who considers only the individual securities and not the overall
economy is using a bottom-up approach. Qualitative considerations are strength of
the firm’s investment approach and research and the manager’s personnel. Quantitative
considerations are the manager’s fees, performance record, and style.

2. A Topic 4, competitive position, is not typically included in a manager questionnaire. The
section not listed in Berg’s questionnaire that would usually be listed is resources and
tesearch.

3. C A principal disadvantage of performance-based fees is that the increased volatility of a
manager’s compensation can create problems with retaining staff. The other statements
are accurate.

4. B Corbin is incorrect on both points. A contrarian strategy (e.g., investing in recent
losers) of ten works as well with managers as it does with stocks. Ad-valorem fees are also
referred to as asset under management (AUM) fees and depend on asset value managed,
not manager performance.

5. A Bergis incorrect because the risks are more clearly defined in an alpha and beta
separation approach than in a long-only strategy. Corbin is correct that an alpha and
beta separation strategy could be implemented by taking a long passive position in an
index such as the S&P 500 for beta and picking up alpha in a long-short active strategy
in a less efficient market.

6. C An investor’s total return equals the net profit or loss from the long/short position plus
the profit or loss from the futures contract, plus the interest earned on the cash from the
short sale, all divided by the equity the investor put up for the transaction. The other
statements are accurate.
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ForRMULAS

n
portfolio effective duration: D, = Z w,D; = w Dy + w,D; + w3D3 + ...+ w,D,

1=1

dollar duration of a bond or portfolio:

DD = —(modified or effective duration)(decimal change in interest rates)(price)

n
portfolio dollar duration: DDp = ZDDi =DD; + DD, +DD; +..4+ DD,

1=1

old DD

rebalancing ratio =
new DD

Rp=R.+ [(B/E)x (R, - ¢)]

jp Ay

leveraged equity duration: Dy = 5

target dollar duration: DD.. = DD, + DD

Furures

. repo term
dollar interest on a repo = (loan amount )(repo rate)[p—]

360

DDcrp

conversion factor

dollar duration of a futures contract (DDf ) =

DDy — DDy

number of contracts to adjust portfolio DD =
DDy

-DD,
DD

number of contracts for complete hedge =

DDp
CTD

hedge ratio = x conversion factor for the CTD x yield beta
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Formulas

Page 226

OV = max [(strike — value), 0]
OV = max [(actual spread — strike spread) x notional x risk factor, 0]

payoff to a credit spread forward:

FV = (spread at maturity — contract spread) x notional x risk factor

F-S
approximate forward premium or discount: fyr = (S—O) R cq—cr
0
o .
breakeven yield change: _Yodprice. %100 = Ay in basis points
—duration
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