cfa download:www. cfaabc. org
email:cfaabc@gmail. com

BOOK 5 — FIXED INCOME, DERIVATIVE,
AND ALTERNATIVE INVESTMENTS

Readings and Learning Outcome Statements ........c..coviiiiviiiiiiiniiiiiiniii i 3
Study Session 15 — Analysis of Fixed Income Investments: Basic Concepts ............ 11

Study Session 16 — Analysis of Fixed Income Investments: Analysis and Valuation 84

Self-Test ~ Fixed Income InVeStMEents ......coocvveiiiiiiniiriieniiieiiicieeeeeei e eeeeeeeenaians 153
Study Session 17 — Derivative Investments ...t 158
Study Session 18 — Alternative INVESTRIENTS «ovviiiiieiiiiiieee e 241
Self-Test — Derivative and Alternative Investments......cvveeeeneeiroiieieeeeeeiieeeenesaeen. 281
oY T o101 £ S 286



cfa download:www. cfaabc. org
email:cfaabc@gmail. com

o E 'g’“;%

READINGS AND |
LEARNING OUTCOME STATEMENTS

READINGS

The following material is a review of the Fixed Income, Derivative, and Alternative Investments principles designed to
address the learning outcome statements set forth by CFA Institute.

STUDY SESSION 15

Reading Assignments ‘
Equity and Fixed Income, CFA Program Curriculum, Volume 5 (CFA Institute, 2008)
62. Features of Debt Securities page 11 ‘
63. Risks Associated with Investing in Bonds page 24 ]
64. Opverview of Bond Sectors and Instruments page 45 :
65. Understanding Yield Spreads page 68 3
66. Monetary Policy in an Environment of Global Financial Markets page 85 :
'STUDY.SESSION 16
Reading Assignments ‘r
Equity and Fixed Income, CFA Program Curriculum, Volume 5 (CFA Institute, 2008) &
67. Introduction to the Valuation of Debt Securities page 91 ?
68. Yield Measures, Spot Rates, and Forward Rateg page 105 ié
69. Introduction to the Measurement of Interest Rate Risk page 137 ‘

Reading Assignments
Derivatives and Alternative Investments, CFA Program Curriculum, Volume 6 (CFA Institute, 2008)

70. Derivative Markets and Instruments page 164
71. Forward Markets and Contracts page 171
72. Futures Markets and Contracts page 187
73. Option Markets and Contracts page 198
74. Swap Markets and Contracts page 225
75. Risk Management Applications of Option Strategies page 239

STUDY SESSION 18

Reading Assignments
Derivatives and Alternative Investments, CFA Program Curriculum, Volume 6 (CFA Institute, 2008)
76. Alternative Investments page 250
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LEARNING OUTCOME STATEMENTS (LOS)
'

The CFA Institute Learning Outcome Statements are listed below. These are repeated in each
topic review; however, the order may have been changed in order to ger a better fit with the
flow of the review.

The
60. Features of Debt Securities

The candidate should be able to:

a.

b.

e

The

topical coverage corresponds with the following CFA Institute assigned reading:

explain the purposes of a bond’s indenture, and describe affirmative and negative
covenants. {page 11)

describe the basic features of a bond, the various coupon rate structures, and the
structure of floating-rate securities. (page 11)

define accrued interest, full price, and clean price. (page 13)

explain the provisions for redemption and retirement of bonds. (page 14)
identify the common options embedded in a bond issue, explain the importance
of embedded options, and state whether such options benefit the issuer or the
bondholder. (page 16)

describe methods used by institutional investors in the bond market to finance
the purchase of a security (i.e., margin buying and repurchase agreements).

(page 17)

topical coverage corresponds with the following CFA Institute assigned reading:

61. Risks Associated with Investing in Bonds
The candidate should be able to:

a.

b.

explain the risks associated with investing in bonds. (page 24)

identify the relations among a bond’s coupon rate, the yield required by the
market, and the bond’s price relative to par value (i.e., discount, premium, or
equal to par). (page 26)

explain how features of a bond (e.g., maturity, coupon, and embedded options)
and the level of a bond’s yield affect the bond’s interest rate risk. (page 27)
identify the reationship among the price of a callable bond, the price of an
option-free bond, and the price of the embedded call option. (page 28)
explain the interest rate risk of a floating-rate security and why such a security’s
price may differ from par value. (page 28)

compute and interpret the duration and dollar duration of a bond. (page 29)
describe yield curve risk and explain why duration does not account for yield
curve risk for a portfolio of bonds. (page 31)

explain the disadvantages of a callable or prepayable security to an investor.
(page 32)

identify the factors that affect the reinvestment risk of a security and explain
why prepayable amortizing securities expose investors to greater reinvestment
risk than nonamortizing securities. (page 33)

describe the various forms of credit risk and describe the meaning and role of
credit ratings. (page 33)

explain liquidity risk and why it might be important to investors even if they
expect to hold a security to the maturity date. (page 35)
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describe the exchange rate risk an investor faces when a bond makes payments in
a foreign currency. (page 35)

explain inflation risk. (page 36)

explain how yield voladlity affects the price of a bond with an embedded option
and how changes in voladility affect the value of a callable bond and a putable
bond. (page 36)

describe the various forms of event risk. (page 36)

The topical coverage corresponds with the following CFA Institute assigned reading:
Overview of Bond Sectors and Instruments

The candidate should be able to:

d.

b.

d.

describe the features, credit risk characteristics, and distribution methods for
government secutritics. (page 45)

describe the types of securities issued by the U.S. Department of the Treasury
(e.g. bills, notes, bonds, and inflation protection secutities), and differentiate
between on-the-run and off-the-run Treasury securities. (page 46)

describe how stripped Treasury securities are created and distinguish between
coupon strips and principal strips. (page 48)

describe the types and characteristics of securities issued by U.S. federal agencies.

(page 48)

describe the types and characteristics of mortgage-backed securities and explain
the cash flow, prepayments, and prepayment risk for each type. (page 49)

state the motivation for creating a collateralized mortgage obligation. (page 51)
describe the types of securities issued by municipalities in the United States, and
distinguish between tax-backed debt and revenue bonds. (page 52)

describe the characteristics and motivation for the various types of debt issued
by corporations (including corporate bonds, medium-term notes, structured
notes, commercial paper, negotiable CDs, and bankers acceptances). (page 53)
define an asset-backed security, describe the role of a special purpose vehicle

in an asset-backed security’s transaction, state the motivation for a corporation
to issue an asset-backed security, and describe the types of external credit
enhancements for asset-backed securities. (page 58)

describe collateralized debrt obligations. (page 59)

describe the mechanisms available for placing bonds in the primary market and
differentiate the primary and secondary markets in bonds. (page 59)

The topical coverage corresponds with the following CFA Institute assigned reading:
Understanding Yield Spreads
The candidate should be able to:

a.

o

identify the interest rate policy tools available to a central bank (e.g., the U.S.
Federal Reserve). (page 67)

describe a yield curve and the various shapes of the yield curve. (page 68)
explain the basic theories of the term structure of interest rates and describe the
implications of each theory for the shape of the yield curve. (page 69)

define a spot rate. (page 71)

compute, compare, and contrast the various yield spread measures. (page 72)
describe a credit spread and discuss the suggested relation between credit spreads
and the well-being of the economy. (page 73)

identify how embedded options affect yield spreads. (page 73)

explain how the liquidity or issue-size of a bond affects its yield spread relative
to risk-free securities and relative to other securities. (page 74)

©2008 Kaplan Schweser
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i

compute the after-tax yield of a raxable security and the tax-equivalent yicld of a

© tax-exempt security. (page 74)

define LIBOR and explain itts importance to funded investors who borrow short

term. (page 75)

STUDY SESSION 16

The topical coverage corresponds with the following CFA Institute assigned reading:
64. Introduction to the Valuation of Debt Securities
The candidate should be able to:

a.

b.

d.

explain the steps in the bond valuation process. (page 84)

identify the types of bonds for which estimating the expected cash Hows is
difficult, and explain the problems encountered when estimating the cash flows
for these bonds. (page 84)

compute the valuc of a bond and the change in value that is attributable to a
change in the discount rate. (page 85)

explain how the price of a bond changes as the bond approaches its maturity
date, and compute the change in value that is atwributable to the passage of time.
(page 88)

compute the value of a zero-coupon bond. (page 89)

explain the arbitrage-free valuation approach and the market process that forces
the price of a bond toward its arbitrage-free value, and explain how a dealer can
generate an arbitrage profit if a bond is mispriced. (page 90)

The topical coverage corresponds with the following CFA Institute assigned reading:
65. Yield Measures, Spot Rates, and Forward Rates
The candidate should be able to:

a.

b.

Page 6

explain the sources of return from investing in a bond. (page 98)

compute and interpret the traditional yield measures for fixed-rate bonds and
explain their limitations and assumptions. (page 98)

explain the importance of reinvestment income in generating the yield
computed at the time of purchase, calculate the amount of income required to
generate that yield, and discuss the factors that affect reinvestment risk.

(page 105)

compute and interpret the bond equivalent yield of an annual-pay bond, and the
annual-pay yield of a semiannual-pay bond. (page 106)

describe the methodology for computing the theoretical Treasury spot rate curve
and compute the value of a bond using spot rates. (page 107)

differentiate between the nominal spread, the zero-volatility spread, and the
option-adjusted spread. (page 111)

describe how the option-adjusted spread accounts for the option cost in a bond
with an embedded option. (page 113)

explain a forward rate, and compute spot rates from forward rates, forward rates
from spot rates, and the value of a bond using forward rates. (page 114)

©2008 Kaplan Schweser
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The topical coverage corvesponds with the following CIA Institute ussigned reading: ]
66. Introduction to the Mcasurement of Interest Rate Risk
The candidatte should be able to:

d.

d.

distinguish between the full valuation approach (the scenario analysis approach)
and the duration/convexity approach for measuring interest rate risk, and
explain the advantage of using the full valuation approach. (page 131)
demonstrate the price volatility characteristics for option-free, callable,
prepayable, and putable bonds when interest rates change. (page 133)

describe positive convexity, negative convexity, and their relation to bond price
and yield. (page 133)

compute and interpret the effective duration of a bond, given information about
how the bond’s price will increase and decrease for given changes in interest
rates, and compute the approximate percentage price change for a bond, given
the bond’s effective duration and a specified change in yield. (page 136)
distinguish among the alternative definitions of duration, and explain why
cffective duration is the most appropriate measure of interest rate risk for bonds
with cmbedded options. (page 139)

compute the duration of a portfolio, given the duration of the bonds comprising
the portfolio, and explain the limitations of portfolio duration. (page 140)
describe the convexity measure of a bond and estimate a bond’s percentage

price change, given the bond’s duration and convexity and a specified change in
interest rates. (page 141)

differentiate between modificd convexity and effective convexity. (page 143)

compute the price valuc of a basis point (PVBP), and explain its relationship to
duration. (page 144)

The topical coverage corresponds with the following CFA Institute assigned reading:
67. Derivative Markets and Instruments
The candidate should be able to:

a.

define a derivative and differentiate between exchange-traded and over-the-
counter derivatives. (page 158)

define a forward commiument and a contingent claim, and describe the basic
characteristics of forward contracts, futures contracts, options (calls and puts),
and swaps. (page 158)

discuss the purposes and criticisms of derivative markets. (page 159)

explain arbitrage and the role ic plays in determining prices and promoting
market efficiency. (page 159)

The topical coverage corresponds with the following CFA Institute assigned reading:
68. Forward Markets and Contracts

The candidate should be able to:

a.

b.

differentiate between the positions held by the Jong and short parties to a
forward contract in terms of delivery/settlement and default risk. (page 164)
describe the procedures for settling a forward contract at expiration, and discuss
how termination alternatives prior to expiration can affect credit risk. (page 165)
differentiate between a dealer and an end user of a forward contract. (page 166)
describe the characteristics of equity forward contracts and forward contracts on
zero-coupon and coupon bonds. (page 167)
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69.

70.

e. describe the characteristics of the Eurodollar time deposit marker, and define
LIBOR and Euribor. (page 169) '
describe the characteristics of forward rate agreements (FRAs). (page 169)

g. calculate and interpret the payoft of an 'RA and explain cach of the component
terms. (page 170)

h. describe the characteristics of currency forward contracts. (page 172)

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

Futures Markets and Contracts

The candidate should be able to:

a. describe the characteristics of futures contracts, and distinguish between futures
contracts and forward contracts. (page 179)

b. differentiate between margin in the securities markets and margin in the futures
markets, and define initial margin, maintenance margin, variation margin, and
settlement price. (page 180)

c. describe price limits and the process of marking to market, and compute and
interpret the margin balance, given the previous day’s balance and the change in
the futures price. (page 182)

d. describe how a futures contract can be terminated at or prior to expiration by a
close-out (i.c., offser), a delivery, an equivalent cash settddlement, or an exchange-
for-physicals. (page 183)

e. describe the characteristics of the following types of futures contracts:
Eurodollar, Treasury bond, stock index, and currency. (page 184)

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

Option Markets and Contracts

The candidate should be able to:

a. define European option, American option, and moneyness, and differentiate
between exchange-traded options and over-the-counter options. (page 192)

b. identify the types of options in terms of the underlying instruments. (page 194)
compare and contrast interest rate options to forward rate agreements (FRAs).
(page 195)

d. define interest rate caps, floors, and collars. (page 196)

e. compute and interpret option payoffs, and explain how interest rate option
payoffs differ from the payoffs of other types of options. (page 197)
define intrinsic value and time value, and explain their relationship. (page 198)

g. determine the minimum and maximum values of European options and
American options. (page 201)

h. calculate and interpret the lowest prices of European and American calls and
puts based on the rules for minimum values and lower bounds. (page 201)

i. explain how option prices are affected by the exercise price and the time to
expiration. (page 206)

j. explain put-call parity for European options, and relate put-call parity 1o
arbitrage and the construction of synthetic options. (page 207)

k. contrast American options with European options in terms of the lower bounds
on option prices and the possibility of early exercise. (page 209)

I explain how cash flows on the underlying asset affect put-call parity and the
lower bounds of option prices. (page 210)

m. indicate the directional effect of an interest rate change or volatility change on
an option’s price. (page 210)

©2008 Kaplan Schweser
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The ropical coverage corresponds with the following CIA Institute assigned reading:
71. Swap Markets and Contracts
The candidate should be able to:
a. describe the characteristics of swap contracts and explain how swaps are
terminated. (page 219)
b. dcfine and give examples of currency swaps, plain vanilla interest rate swaps, and
cquity swaps, and calculate and interpret the payments on cach. (page 220)

The topical coverage corresponds with the following CFA Institute assigned reading:
72. Risk Management Applications of Option Strategies

The candidate should be able to:

a. determine the value at expiration, profit, maximum profit, maximum loss,
breakeven underlying price at expiration, and general shape of the graph of the
strategies of buying and selling calls and puts, and indicate the market outlook
of investors using these strategies. (page 232)

b. determine the value at expiration, profit, maximum profit, maximum loss,
breakeven underlying price at expiration, and general shape of the graph
of a covered call strategy and a protective put strategy, and explain the risk
management application of each strategy. (page 235)

s 18

The ropical coverage corresponds with the following CFA Institute assigned reading:
73. Alternative Investments

The candidate should be able to:

a. differentiate between an open-end and a closed-end fund, and explain how net
asset value of a fund is calculated and the nature of fees charged by investment
companics. {page 241)

b. distinguish among style, sector, index, global, and stable value strategies in
equity investment and among exchange traded funds (ETFs), traditional mutual
funds, and closed end funds. (page 244)

c. explain the advantages and risks of ETFs. (page 245)

d. describe the forms of real estatc investment and explain their characteristics as
an investable asset class. (page 246)

c¢. describe the various approaches to the valuation of real estate. (page 247)

f. calculate the net operating income (NOI) from a real estate investment, the
value of a property using the sales comparison and income approaches, and the
after-tax cash flows, net present value, and yield of a real estate investment.
(page 248)

g. explain the stages in venture capital investing, venture capital investment
characteristics, and challenges to venture capital valuation and performance
measurement. (page 251)

h. calculate the net present value (NPV) of a venture capital project, given the
project’s possible payoff and conditional failure probabilities. (page 252)

I.  discuss the descriptive accuracy of the term “hedge fund,” define hedge fund in
terms of objectives, legal structure, and fee structure, and describe the various
classifications of hedge funds. (page 253)

j-  cxplain the benefits and drawbacks to fund of funds investing. (page 254)

k. discuss the leverage and unique risks of hedge funds. (page 254)

©2008 Kaplan Schwescr _ Page 9
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74.

m.

discuss the performance of hedge funds, the biases present in hedge (und
performance measurement, and explain the effect of survivorship bias on the
reported recurn and risk measures for a hedge fund database. (page 255)

explain how the legal environment affects che valuation of closely held
companies. (page 257)

describe alternative valuation methods for closely held companies and
distinguish among the bases for the discounts and premiums for these
companies. (page 257)

discuss distressed securities investing and compare vencure capital investing with
distressed sccurities investing. (page 258)

discuss the role of commodities as a vehicle for investing in production and
consumption. (page 258)

explain the motivation for investing in commodities, commoditics derivatives,
and commodity-linked securities. (page 258)

discuss the sources of return on a collateralized commodity futures position.

(page 259)

The topical coverage corresponds with the following CIA Institute assigned reading:
Investing in Commodities
The candidate should be able to:

a.

b.

explain the relationship between spot prices and expected future prices in terms
of contango and backwardation. (page 275)

describe the sources of return and risk for a commodity investment and the
effect on a portfolio of adding a long-term commodity class. (page 276)

explain why even a commodity index strategy should be considered an active
investment. (page 277)

©2008 Kaplan Schweser
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The following is a review of the Analysis of Fixed Income Investments principles designed to address the

learning outcome statements set forth by CFA Institute®. This topic is also covered in:

FEATURES OF DEBT SECURITIES

Study Session 15

Exam Focus

Fixed income seccuritics, historically, were
promises to pay a strecam of semiannual
payments for a given number of ycars and
then repay the loan amount at the maturity
date. The contract between the borrower
and the lender (the indenture) can really
be designed to have any payment stream
or pattern that the parties agree to. Types
of contracts that arc used frequenty have
specific names, and there is no shortage of
those (for you to learn) here.

You should pay special attention to how
the periodic payments are determined
(fixed, floating, and variants of these) and
to how/when the principal is repaid (calls,
puts, sinking funds, amortization, and
prepayments). These features all affect the
value of the securities and will come up
again when you learn how to value these
securities and compare their risks, both at
Level 1 and Level 2.

LOS 60.a: Explain the purposes of a bond’s indenture, and describe

affirmartive and negative covenants.

The contract that specifies all the rights and obligations of the issuer and the owners of a
fixed income security is called the bond indenture. The indenture defines the obligations
of and restrictions on the borrower and forms the basis for all future transactions
between the bondholder and the issuer. These contract provisions are known as covenants
and include both negative covenants (prohibitions on the borrower) and affirmative
covenants (actions that the borrower promises to perform) sections.

Negative covenants include restrictions on asset sales (the company can’t sell assets
that have been pledged as collateral), negative pledge of collateral (the company can’t
claim that the same assets back several debt issues simultaneously), and restrictions
on additional borrowings (the company can’t borrow additional money unless certain
financial conditions are met).

Affirmative covenants include the maintenance of certain financial ratios and the timely
payment of principal and interest. For example, the borrower might promise to maintain
the company’s current ratio at a value of two or higher. If this value of the current ratio
is not maintained, then the bonds could be considered to be in (technical) default.

LOS 60.b: Describe the basic fecatures of a bond, the various coupon rate
structures, and the structure of floating-rate securities.

A “straight” (option-free) bond is the simplest case. Consider a Treasury bond that has a
6% coupon and matures five years from today in the amount of $1,000. This bond is a

©2008 Kaplan Schweser
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promise by the issuer (the U.S. Treasury) to pay 6% of the $1,000 par value (i.e., $60)
each year for five years and to repay the $1,000 five years from today.

With Treasury bonds and almost all U.S. corporate bonds, the annual interest is paid

in two semiannual installments. Therefore, this bond will make nine coupon payments
(one every six months) of $30 and a final payment of $1,030 (the par value plus the tinal
coupon payment) at the end of five years. This strcam of payments is fixed when the
bonds arc issued and does not change over the life of the bond.

Note that each semiannual coupon is one-half the coupon rate (which is always
expressed as an annual rate) times the par value, which is sometimes called the face
value or maturity value. An 8% Treasury note with a face value of $100,000 will make
a coupon payment of $4,000 every six months and a final payment of $104,000 at
maturity.

A U.S. Treasury bond is denominated (of course) in U.S. dollars. Bonds can be issued in
other currencies as well. The currency denomination of a bond issued by the Mexican
government will likely be Mexican pesos. Bonds can be issued that promise to make
payments in any currency.

Coupon Rate Structures: Zero-Coupon Bonds, Step-Up Notes, Deferred
Coupon Bonds

Zero-coupon bonds are bonds that do not pay periodic interest. They pay the par value
at maturity and the interest results from the fact that zero-coupon bonds are initially
sold art a price below par value (i.e., they are sold art a significant discount to par value).
Sometimes we will call debr securities with no explicit interest payments pure discount
securities.

Step-up notes have coupon rates that increase over time at a specified rate. The increase
may take place once or more during the life of the issue.

Deferred-coupon bonds carry coupons, burt the initial coupon payments are deferred for
some period. The coupon payments accrue, at a compound rate, over the deferral period
and are paid as a lump sum at the end of that period. After the initial deferment period
has passed, these bonds pay regular coupon interest for the rest of the life of the issue (to
maturity).

Floating-Rate Securities

Floating-rate securities are bonds for which the coupon interest payments over the life
of the security vary based on a specified interest rate or index. For example, if market
interest rates are moving up, the coupons on straight floaters will rise as well. In essence,
these bonds have coupons that are reset periodically (normally every 3, 6, or 12 months)
based on prevailing market interest rates.

The most common procedure for setting the coupon rates on foating-rate securities is
one which starts with a reference rate (such as the rate on certain U.S. Treasury securities

©2008 Kaplan Schweser
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or the London Interbank Offered Rate [LIBOR]) and then adds or subtracts a stated
margin to or from that reference rate. The quoted margin may also vary over time
according to a schedule that is stated in the indenture. The schedule is often referred to
as the coupon formula. Thus, to And the new coupon rate, you would use the following
coupon formula:

new coupon rate = I‘CFCI'CHCC rate quOth margin

Just as with a fixed-coupon bond, a semiannual coupon payment will be one-half the
(annual) coupon raze.

An inverse floater is a floating-rate security with a coupon formula that actually
increases the coupon rate when a reference interest rate decreases, and vice versa. A
coupon formula such as coupon rate = 12% - reference rate accomplishes this.

Some floating-rate sccurities have coupon formulas based on inflation and are referred
to as inflation-indexed bonds. A bond with a coupon formula of 3% + annual change in
CPl is an example of such an inflation-linked security.

Caps and floors. The parties to the bond contract can limit their exposure to extreme
fluctuations in the reference rate by placing upper and lower limits on the coupon rate.
The upper limit, which is called a cap, puts a maximum on the interest rate paid by the
borrower/issuer. The lower limit, called a floor, puts a minimum on the periodic coupon
interest payments received by the lender/security owner. When both limits are present
simultaneously, the combination is called a collar.

Consider a floating-rate security (floater) with a coupon rate at issuance of 5%, a 7%
cap, and a 3% floor. If the coupon rate (reference rate plus the margin) rises above

7%, the borrower will pay (lender will receive) only 7% for as long as the coupon rate,
according to the formula, remains at or above 7%. If the coupon rate falls below 3%, the
borrower will pay 3% for as long as the coupon rate, according to the formula, remains
at or below 3%.

LOS 60.c: Define accrued interest, full price, and clean price.

When a bond trades between coupon dates, the seller is entitled to receive any interest
earned from the previous coupon date through the date of the sale. This is known as
accrued interest and is an amount that is payable by the buyer (new owner) of the
bond. The new owner of the bond will receive all of the next coupon payment and will
then recover any accrued interest paid on the date of purchase. The accrued interest is
calculated as che fraction of the coupon period that has passed times the coupon.

In the U.S., the convention is for the bond buyer to pay any accrued interest to the
bond seller. The amount that the buyer pays to the seller is the agreed-upon price of the
bond (the clean price) plus any accrued interest. In the U.S., bonds trade with the next
coupon attached, which is termed cum coupon. A bond traded without the right to the
next coupon is said to be trading ex-coupon. The total amount paid, including accrued
interest, is known as the full (or dirty) price of the bond. The full price = clean price +
accrued interest.

©2008 Kaplan Schweser
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If the issucr of the bond is in default (i.e., has not made periodic obligatory coupon
payments), the bond will trade without accrued interest, and it is said to be trading flaz.

LOS 60.d: Fxplain the provisions for redemption and retirement of bonds.

The redemption provisions for a bond refer to how, when, and under what
circumstances the principal will be repaid.

Coupon Treasury bonds and most corporate bonds are nonamortizing; that is, they pay
only interest until maturity, at which time the entire par or face value is repaid. This
repayment structure is referred to as a “bullet bond” or “bullet maturity.” Alternatively,
the bond terms may specify that the principal be repaid through a series of payments
over time or all at once prior to maturity, at the option of either the bondholder or the
issuer (putable and callable bonds).

Amortizing securities make periodic interest and principal payments over the life of the
bond. A conventional mortgage is an example of an amortizing loan; the payments are
all equal, and each payment consists of the periodic interest payment and the repayment
of a portion of the original principal. For a fully amortizing loan, the final (level)
payment at maturity retires the last remaining principal on the loan (e.g., a typical
automobile loan).

Prepayment options give the issuer/borrower the right to accelerate the principal
repayment on a loan. These options are present in mortgages and other amortizing loans,
such as automobile loans. Amortizing loans require a series of equal payments that cover
the periodic interest and reduce the outstanding principal cach time a payment is made.
When a person gets a home mortgage or an automobile loan, she often has the right to
prepay it at any time, in whole or in part. If the borrower sells the home or auto, she

is required to pay the loan off in full. The significance of a prepayment option to an
investor in a mortgage or mortgage-backed security is that there is additional uncertainty
about the cash flows to be received compared to a security that does not permit
prepayment.

Call provisions give the issuer the right (but not the obligation) to retire all or a part of
an issue prior to maturity. If the bonds are “called,” the bondholders have no choice but
to surrender their bonds for the call price because the bonds quit paying interest when
they are called. Call features give the issuer the opportunity to replace higher-than-
market coupon bonds with lower-coupon issues.

Typically, there is a period of years after issuance during which the bonds cannot be
called. This is termed the period of call protection because the bondholder is protected
from a call over this period. After the period (if any) of call protection has passed, the
bonds are referred to as currently callable.

There may be several call dates specified in the indenture, each with a lower call price.
Customarily, when a bond is called on the first permissible call date, the call price is
above the par value. If the bonds are not called entirely or not called at all, the call price
declines over time according to a schedule. For example, a call schedule may specify that
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a 20-year bond can be called after ive years at a price of 110 (110% of par), with the
call price declining to 105 after ten years and 100 in the 15¢h year.

Nonrefundable bonds prohibit the call of an issue using the proceeds from a lower
coupon bond issuc. Thus, a bond may be callable but not refundable. A bond that is
noncallable has absolute protection against a call prior to maturity. In contrast, a callable
but nonrefundable bond can be called for any reason other than refunding.

When bonds are called through a call oprion or through the provisions of a sinking
[und, the bonds are said to be redeemed. If a lower coupon issue is sold to provide the
funds to call the bonds, the bonds are said to be refunded.

Sinking fund provisions provide for the repayment of principal through a sceries of
payments over the life of the issue. For example, a 20-year issue with a face amount

of $300 million may require that the issuer retire $20 million of the principal every
vear beginning in the sixth year. This can be accomplished in one of two ways-—cash or
delivery:

©  Cash payment. The issuer may deposit the required cash amount annually with the
issuc’s trustee who will then retive the applicable proportion of bonds (1/15 in this
example) by using a selection method such as a lottery. The bonds selected by the
trustee are typically retired at par.

*  Delivery of securitics. The issuer may purchase bonds with a total par value equal to
the amount that is to be retired in thac year in the market and dcliver them to the
trustee who will retire them.

[f the bonds are trading below par value, delivery of bonds purchased in the open market
is the less expensive alternative. Tf the bonds are trading above the par value, delivering
cash to the trustee to retire the bonds at par is the less expensive way co satisfy the
sinking fund requirement.

An accelerated sinking fund provision allows the issuer the choice of retiring more
than the amount of bonds specified in the sinking fund requirement. As an example,
the issuer may be required to redeem $5 million par value of bonds each year but may
choose to retire up to $10 million par value of the issuc.

Regular and Special Redemption Prices

When bonds are redeemed under the call provisions specified in the bond indenture,
these are known as regular redemptions, and the call prices are referred to as regular
redemption prices. However, when bonds are redeemed to comply with a sinking

fund provision or because of a property sale mandated by government authority, the
redemption prices (typically par value) are referred to as special redemption prices. Asset
sales may be forced by a regulatory authority (e.g., the forced divestiture of an operating
division by antitrust authorities or through a governmental unit’s right of eminent
domain). Examples of sales forced through the government’s right of eminent domain
would be a forced sale of privately held land for erection of electric utility lines or for
construction of a freeway.
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LOS 60.c: Identity the cqmmon options embedded in a bond issue, explain the
importance ol embedded options, and state whether such options benefit the
issucr or the bondholder.

The following are examples of embedded options, embedded in the sense that they are

an integral part of the bond contract and are not a separate security. Some embedded
options are exercisable at the option of the issuer of the bond, and some are exercisable
at the option of the purchaser of the bond.

Security owner options. In the following cases, the option embedded in the fixed-
income security is an option granted to the security holder (lender) and gives additional
value to the security, compared to an otherwise-identical straight (option-free) security.

1. A conversion option grants the holder of a bond the right to convert the bond into a
fixed number of common shares of the issucr. This choice/option has value for the
bondholder. An exchange option is similar but allows conversion of the bond into a
security other than the common stock of the issuer.

2. Put provisions give bondholders the right to sell (put) the bond to the issuer at a
specified price prior to maturity. The put price is generally par if the bonds were
originally issued at or close to par. If interest rates have risen and/or the creditwor-
thiness of the issuer has deteriorated so that the market price of such bonds has
fallen below par, the bondholder may choose to exercise the put option and require
the issuer to redeem the bonds at the put price.

3. Floors set a minimum on the coupon rate for a floating-rate bond, a bond with a
coupon rate that changes cach period based on a reference rate, usually a short-term

rate such as LIBOR or the T-bill rate.

Security issuer options. In these cases, the embedded option is exercisable at the option
of the issuer of the fixed income security. Securities where the issuer chooses whether

to exercise the embedded option will be priced less (or with a higher coupon) than
otherwise identical securities that do not contain such an option.

1. Call provisions give the bond issuer the right to redeem (pay off) the issue prior to
maturity. The details of a call feature are covered later in this topic review.

2. Prepayment options are included in many amortizing securities, such as those backed
by mortgages or car loans. A prepayment option gives the borrower/issuer the right
to prepay the loan balance prior to marturity, in whole or in part, without penalty.
Loans may be prepaid for a variety of reasons, such as the refinancing of a mortgage
due to a drop in interest rates or the sale of a home prior to its loan maturity date.

3. Accelerated sinking fund provisions are embedded options held by the issuer that
allow the issuer to (annually) retire a larger proportion of the issue than is required
by the sinkingfund provision, up to a specified limit.

4. Caps set a maximum on the coupon rate for a floating-rate bond, a bond with a
coupon rate that changes each period based on a reference rate, usually a short-term

rate such as LIBOR or the T-bill rate.
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1 Professor’s Note: Caps and floors do not need ro be “exercised” by the issuer or
bondholder. They are considered embedded options because a cap is equivalent
to a series of interest rate call options and a floor is equivalent to a series of
interest rate put options. This will be explained further in our topic review on
options in the Study Session covering Derivative Instruments.

To summarize, the following embedded options favor the issucr/borrower: (1) the right
to call the issue, (2) an accelerated sinking fund provision, (3) a prepayment option, and
(4) a cap on the floating coupon rate that limits the amount of interest payable by the
borrower/issuer. Bonds with these options will tend to have higher market yields since
bondholders will require a premium relative to otherwise identical option-free bonds.

The following cmbedded options favor the bondholders: (1) conversion provisions,
(2) a floor that guarantees a minimum interest payment to the bondholder, and (3)
a put option. The market yields on bonds with these options will tend to be lower
than otherwise identical option-free bonds since bondholders will find these options
artracrive.

LOS 66.f: Describe methods used by institutional investors in the bond market
to finance the purchase of a security (i.e., margin buying and repurchase
agreements),

Margin buying involves borrowing funds from a broker or a bank to purchase securities
where the securities themselves are the collateral for the margin loan. The margin
amount (percentage of the bonds’ value) is regulated by the Federal Reserve in the U.S,,
under the Securities and Exchange Act of 1934.

A repurchase (repo) agreement is an arrangement by which an institution sells a security
with a2 commiument to buy it back at a later date at a specified (higher) price. The
repurchase price is greater than the selling price and accounts for the interest charged by
the buyer, who is, in effect, lending funds to the seller. The interest rate implied by the
two prices is called the repo rate, which is the annualized percentage difference between
the two prices. A repurchase agreement for one day is called an overnight repo, and an
agreement covering a longer period is called a term repo. The interest cost of a repo is
customarily less than the rate a bank or brokerage would charge on a margin loan.

Most bond-dealer financing is achieved through repurchase agreements rather than through
margin loans. Repurchase agreements are not regulated by the Federal Reserve, and the
collateral position of the lender/buyer in a repo is better in the event of bankruptcy of
the dealer, since the security is owned by the “lender.” The lender has only the obligation
to sell it back at the price specified in the repurchase agreement, rather than simply
having a claim against the assets of the dealer for the margin loan amount.
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KEY CONCEPTS

1.OS 60.a
A bond’s indenture contains the obligations, rights, and any options available to the
issuer or buyer of a bond.

Covenants are the specific conditions of the obligation.
*  Affirmative covenants specify actions that the borrower/issuer must perform.
*  Negative covenants prohibit certain actions by the borrower/issucr.

1OS 60.b

Bonds have the following features:

*  Maturity—the term of the loan agreement.

*  Par value (face value)—the principal amount of the fixed income security that the
bond issuer promises to pay the bondholders over the life of the bond.

Coupon rate—-the rate used to determine the periodic interest to be paid on the
principal amount. Interest can be paid annually or semiannually, depending on the
terms. Coupon rates may be fixed or variable.

Types of coupon rate structures:

*  Option-free (straight) bonds pay periodic interest and repay the par value at
maturity.

*  Zero-coupon bonds pay no explicit periodic interest and are sold at a discount to par
value. '

*  Step-up notes have a coupon rate that increases over time according to a specified
schedule.

*  Deferred coupon bonds initially make no coupon payments (they are deferred for a
period of time). At the end of the deferral period, the accrued (compound) interest
is paid, and the bonds then make regular coupon payments until maturity.

* A floating (variable) rate bond has a coupon formula that is based on a reference rate
(usually LIBOR) and a quoted margin. A cap is a maximum coupon rate the issuer
must pay, and a floor is a minimum coupon rate the bondholder will reccive on any
coupon date.

LOS 69.c
Accrued interest is the interest earned since the last coupon payment date and is paid by
a bond buyer to a bond seller.

Clean price is the quoted price of the bond without accrued interest.

Full price refers to the quoted price plus any accrued interest.

LOS 60.d

Bond retirement (payoff) provisions:

*  Amortizing securities make periodic payments that include both interest and
principal payments so that the entire principal is paid off with the last payment
unless prepayment occurs.
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* A prepayment option is contained in some amortizing debt and allows the borrower
" to pay off principal at any time prior to maturity, in whole or in part.

*  Sinking fund provisions require that a part of a bond issue be retired at specified
dates, typically annually.

*  Call provisions enable the borrower (issuer) to buy back the bonds from the
investors (redeem them) at a call price(s) specified in the bond indenture.

*  Callable but nonrefundable bonds can be called prior to maturity, but their
redemption cannot be funded by the issuance of bonds with a lower coupon race.

LOS 60.c

Embeddecd options that benefit the issuer reduce the bond’s value (increase the yield) to
a bond purchaser. Examples are:

Call provisions.
Accelerated sinking fund provisions.
Caps (maximum interest rates) on floating-rate bonds.

Iimbedded opuions that benefir bondholders increase the bond’s value (decreasce the

yield) to a bond purchascr. Examples are:

Conversion options (the option of bondholders to convert their bonds into shares of
the bond issuer’'s common stock).

Put options (the option of bondholders to return their bonds to the issuer ata
predetermined price).

Floors (minimum interest rates) on floating-rate bonds.

LOS 60.f

Institutions can finance secondary marketr bond purchases by margin buying (borrowing
some of the purchase price, using the securities as collateral) or, more commonly, by
repurchase (repo) agreements, an arrangement in which an institution sells a security
with a promise to buy it back at an agreed-upon higher price at a specified date in the
furure.
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CONCEPT CHECKERS

1. A bond’s indenture:
A. contains its covenants.
B. is the same as a debenture.
C. relates only to its interest and principal payments.

2. A bond has a par value of $5,000 and a coupon rate of 8.5% payable
semiannually. What is the dollar amount of the semiannual coupon payment?
A. $212.50.
B. $238.33.
C. $425.00.

3. From the perspective of the bondholder, which of the following pairs of options

would add value to a straight (option-free) bond?
A. Call option, conversion option.

B. Put option, conversion option.

C. Prepayment option, put option.

4. A 10-year bond pays no interest for three years, then pays $229.25, followed
by payments of $35 semiannually for seven years and an additional $1,000 at
maturity. This bond is a(n):

A. step-up bond.
B. zero-coupon bond.

C. deferred coupon bond.

5. Consider a $1 million seriannual-pay floating-rate issue where the rate is reset
on January 1 and July 1 each year. The reference rate is 6-month LIBOR, and
the stated margin is +1.25%. If 6-month LIBOR is 6.5% on July 1, what will
the next semiannual coupon be on this issue?

A. $38,750.
B. $65,000.
C. $77,500.
0. Which of the following statements is most accurate with regard to floating-rate

issues that have caps and floors?

A. A cap is an advantage to the bondholder, while a floor is an advantage to the
issuer.

B. A floor is an advantage to the bondholder, while a cap is an advantage to the
issuer.

C. A floor is an advantage to both the issuer and the bondholder, while a cap is
a disadvantage to both the issuer and the bondholder.

7. An investor paid a full price of $1,059.04 each for 100 bonds. The purchase was
between coupon dates, and accrued interest was $23.54 per bond. What is each
bond’s clean price?

A. $1,000.00.
B. $1,035.50.
C. $1,082.58.
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8. Which of the following statements is most accurate with regard to a call
provision?
A. A all provision will benefit the issuer in times of declining interest rates.
B. A callable bond will trade at a higher price than an identical noncallable
bond.
C. A nonrefundable bond provides more protection to the bondholder than a
noncallable bond.

9. Which of the following most accurately describes the maximum price for a
currently callable bond?
A. Its par value.
B. The call price.
C. The present value of its par value.

Use the following information to answer Questions 10 and I1.

Consider an issuc of $1,000,000 par value, 10-year, 6.5% coupon bonds issucd on
January 1, 2005. The bonds ave callable and there is a sinking fund provision. The
market rate for similar bonds is currently 5.7%. The main points of the prospectus are
summarized as follows:

Call dates and prices:

* 2005 through 2009: 103.
*  After January 1,2010: 102.

Additional information:

*  The bonds are non-refundable.

* The sinking fund provision requires that the company redeem $100,000 of the
principal amount each year. Bonds called under the terms of the sinking fund
provision will be redeemed at par.

*  The credit rating of the bonds is currently the same as at issuance.

10. Using only the above information, Gould should conclude that:
A. the bonds do not have call protection.
B. the bonds were issued at and currently trade at a premium.
C. given current rates, the bonds will likely be called and new bonds issued.

11. Which of the following statements about the sinking fund provisions for these
bonds is most accurate?
A. An investor would benefit from having his or her bonds called under the
provision of the sinking fund.
B. An investor will receive a premium if the bond is redcemed prior to maturity
under the provision of the sinking fund.
C. The bonds do not have an accelerated sinking fund provision.

12. An investor buying bonds on margin:
A. must pay interest on a loan.
B. is not restricted by government regulation of margin lending.
C. actually “loans” the bonds to a bank or brokerage house.
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13. Which of the following is least likely a provision for the early retirement of debt
by the issuer? !
A. A conversion option.
B. A call option.
C. A sinking fund.

14. A mortgage is least likely:
A. a collateralized loan.
B. subject to early retirement.
C. characterized by highly predictable cash flows.
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SWERS ~ CONCEPT CHECKERS

1. A Anindenture is the contract between the company and its bondholders and contains the
bond’s covenants.

2. A Theannual interest is 8.5% of the $5,000 par value, or $425. Each semiannual paymem
is onc-half of that, or $212.50.

3. B A putoption and a conversion option have positive value to the bondholder. The other
options favor the issuer and resule in a lower value than a straight bond.

4. C  'This pattern describes a deferred coupon bond. The first payment of $229.25 is the
value of the accrued coupon payments for the first three years.

"
>

The coupon rate is 6.5 + 1.25 = 7.75. The semiannual coupon payment equals

(0.5)(0.0775)($1.000,000) = $38,750.

6. B Acapisa maximum on the coupon rate and is advantageous wo the issuer. A floor is a
minimum on the coupon rate and is therefore advantageous 1o the bondholder.

7. B The full price includes accrued interese, while the clean price does not. Therefore, the
clean price is 1,059.04 - 23.54 = $1,035.50.

8 A A call provision gives the bond issuer the right to call the bond at a price specified in the
bond indenture. A bond issuer may want to call a bond if interest rates have decreased so
that borrowing costs can be decreased by replacing the bond with a lower coupon issuec.

9. B Whenever the price of the bond increases above the strike price stipulated on the call
option, it will be optimal for the issucr to call the bond. So theoretically, the price of a
currently callable bond should never rise above its call price.

10. A The bonds are callable in 2005, indicating that there is no period of call protection.
We have no information about the pricing of the bonds at issuance. The company may
not refund the bonds (i.e., they cannot call the bonds with the proceeds of a new debt
offering ar the currently lower market yield).

11. € The sinking fund provision does not provide for an acceleration of the sinking fund
redemptions. With rates currently below the coupon rate, the bonds will be trading at a

premium to par value. Thus, a sinking fund call at par would not benefit a bondholder.

12. A Margin loans require the payment ol interest, and the rate is typically higher than
funding costs when repurchase agreements are used.

13. A A conversion option allows bondholders to exchange their bonds for common stock.

14. C A mortgage can typically be retired early in whole or in part (a prepayment option), and
this makes the cash Aows difficult to predict with any accuracy.
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The following is a review of the Analysis of Fixed Income Investments principles designed to address the
learning outcome statements set forth by CFA Institute®. This topic is also covered in:

Risks ASSOCIATED WiTH INVESTING IN

BoNDs

Study Session 15

Exam Focus

This topic review introduces various
sources of risk that investors are exposed to
when investing in fixed income securities.
The key word here is “introduces.” The
most important source of risk, interest rate
risk, has its own full topic review in Study
Session 15 and is more fully developed
after the material on the valuation of fixed
income securities. Prepayment risk has ics
own topic review at Level 2, and credit
risk and reinvestment risk are revisited to a

significant extentin other parts of the Level 1
curriculum. In this review, we present some
working definitions of the risk nieasures
and identify the factors that will affect these
risks. To avoid unnecessary repetition, some
of the marerial is abbreviated here, but be
assured that your understanding of this
material will be complete by the time you
work through this study scssion and the
one that follows.

LOS 61.a: Explain the risks associated with investing in bonds.

Interest rate risk refers to the effect of changes in the prevailing marker rate of interest
on bond values. When interest rates rise, bond values fall. This is the source of interest
rate risk which is approximated by a measure called duration.

Yield curve risk arises from the possibility of changes in the shape of the yield curve
(which shows the relation between bond yields and maturity). While duration is a useful
measure of interest rate risk for equal changes in yield at every maturity (parallel changes
in the yield curve), changes in the shape of the yield curve mean that yields change by
different amounts for bonds with different maturities.

Call risk arises from the fact that when interest rates fall, a callable bond investor’s
principal may be returned and must be reinvested at the new lower rates. Certainly
bonds that are not callable have no call risk, and call protection reduces call risk. When
interest rates are more volatile, callable bonds have relatively more call risk because of an
increased probability of yields falling to a level where the bonds will be called.

Prepayment risk is similar to call risk. Prepayments are principal repayments in excess
of those required on amortizing loans, such as residential mortgages. If rates fall, causing
prepayments to increase, an investor must reinvest these prepayments at the new lower
rate. Just as with call risk, an increase in interest rate volatility increases prepayment risk.

Reinvestment risk refers to the fact that when market rates fall, the cash flows (both
interest and principal) from fixed-income securities must be reinvested at lower rates,
reducing the returns an investor will earn. Note that reinvestment risk is related to call
risk and prepayment risk. In both of these cases, it is the reinvestment of principal cash
flows at lower rates than were expected that negatively impacts the investor. Coupon
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bonds that contain neither call nor prepayment provisions will also be subject to
. . . 8 . N
reinvestment risk, since the coupon interest payments must be reinvested as they are

received.,

Note that investors can be faced with a choice between reinvestment risk and price risk.

A non-callable zero-coupon bond has no reinvestment risk over its life since there are

no cash flows to reinvest, but a zero coupon bond (as we will cover shortly) has more

interest rate risk than a coupon bond of the same maturity. Therefore, the coupon bond

will have more reinvestment risk and less price risk.

Credit risk is the risk that the creditworthiness of a fixed-income security’s issuer will
deteriorate, increasing the required return and decreasing the security’s value.

Liquidity risk has to do with the risk that the sale of a fixed-income security must be
made at a price less than fair market value because of a lack of liquidity for a particular
issue. Treasury bonds have excellent liquidity, so selling a few million dollars worth at
the prevailing market price can be easily and quickly accomplished. At the other end of

the liquidity spectrum, a valuable painting, collectible antique automobile, or unique
and cxpensive home may be quite difficult to sell quickly at fair-market value. Since
investors prefer more liquidity to less, a decrease in a security’s liquidity will decrease its
price, as the required yield will be higher.

Exchange-rate risk arises from the uncertainty about the value of foreign currency cash
flows to an investor in terms of his home-country currency. While a U.S. Treasury bill

(T-bill) may be considered quite low risk or even risk-free to a U.S.-based investor, the
value of the T-bill to a European investor will be reduced by a depreciation of the

U.S. dollar’s value relative to the euro.

Inflation risk might be better described as unexpected inflation risk and even more
descriptively as purchasing-power risk. While a $10,000 zero-coupon Treasury bond can
provide a payment of $10,000 in the future with (almost) certainty, there is uncertainty
about the amount of goods and services that $10,000 will buy at the future date. This
uncertainty about the amount of goods and services that a security’s cash flows will
purchasc is referred to here as inflation risk.

Volatility risk is present for fixed-income securities that have embedded options, such
as call options, prepayment options, or put options. Changes in interest rate volatility
affect the value of these options and thus affect the values of securities with embedded

options.

Event risk encompasses the risks outside the risks of financial markets, such as the risks
posed by natural disasters and corporate takeovers.

Sovereign risk refers to changes in governmental attitudes and policies toward the
repayment and servicing of debt. Governments may impose restrictions on the outflows
of foreign exchange to service debt even by private borrowers. Foreign municipalities
may adopt different payment policies due to varying political priorities. A change in
government may lead to a refusal to repay debt incurred by a prior regime. Remember,
the quality of a debt obligation depends not only on the borrower’s ability to repay

but also on the borrower’s desire or willingness to repay. This is true of sovereign debt
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as well, and we can think of sovercign risk as having two components: a change in a
government’s willingness to repay and a change in a country’s ability to repay. The
sccond component has been the important one in most defaults and downgrades of
sovereign debt.

LOS 61.b: Identify the relations among a bond’s coupon rate, the yield
required by the market, and the bond’s price relative to par value
(i.c., discount, preiminm, or equal to par).

When the coupon rate on a bond is equal to its market yield, the bond will trade at

its par value. When issued, the coupon rate on bonds is typically set at or near the
prevailing market yield on similar bonds so that the bonds trade initially at or near their
par value. If the yield required in che market for the bond subsequently rises, the price
of the bond will fall and it will trade ac a discount to (below) its par value. The required
yield can increase because interest rates have increased, because the extra yield investors
require to compensate for the bond’s risk has increased, or because the risk of the bond
has increased since it was issued. Conversely, if the required yield falls, the bond price
will increase and the bond will trade at a premium to (above) its par value.

The relation is illustrated in Figure 1.

Figure 1: Market Yield vs. Bond Value for an 8% Coupon Bond

Bond
Value
Premium
to Par
ParValue Loy D> N; ________________________________
N ,
.: \\\ Discount to Par
J Market
6% 7% 8% 9% 10% Yield

Professor’s Note: This is a crucial concept and the reasons underlying this
relation will be clear after you cover the material on bond valuation methods in
the next Study Session.
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LOS 61.c: Explain how features of a bond (e.g., maturity, coupon, and
cmbedded options) and the level of a bond’s yield atfect the bond’s interest rate
risk.

Interest rate risk, as we are using it here, refers to the sensitivity of a bond’s value to
changes in market interest rates/yields. Remember that there is an inverse relationship
between yield and bond prices—when yiclds increase, bond prices decrease. The term we
use for the measure of interest rate risk is duration, which gives us a good approximation
of a bond’s change in price for a given change in yield.

Professor’s Note: This is a very important concept. Notice that the terms interest
rate risk, interest rate sensitivity, and duration are used interchangeably.

We introduce this concept by simply looking at how a bond’s maturity and coupon
affect its price sensitivity to interest rate changes. With respect to macurity, if two bonds
are identical except for maturity, the one with the longer maturity has the greater duration
since it will have a greater percentage change in value for a given change in yield. For
two otherwise identical bonds, the one with the higher coupon rate has the lower
duration. The price of the bond with the higher coupon rate will change less for a given
change in yield than the price of the lower coupon bond will.

The presence of embedded options also affects the sensitivity of a bond’s value to
interest rate changes (its duration). Prices of putable and callable bonds will react
differently to changes in yield than the prices of straight (option-free) bonds will.

A call feature limits the upside price movement of a bond when interest rates decline;
loosely speaking, the bond price will not rise above the call price. This leads to the
conclusion that the value of a callable bond will be less sensitive to interest rate changes
than an otherwise identical option-free bond.

A put feature limits the downside price movement of a bond when interest rates risc;
loosely spcaking, the bond price will not fall below the put price. This leads to the
conclusion that the value of a putable bond will be less sensitive to interest rate changes

than an otherwise identical option-free bond.

The relations we have developed so far are summarized in Figure 2.

Figure 2: Bond Characteristics and Interest Rate Risk

Characteristic

Interest Rate Risk

Duration

Maturity up
Coupon up
Add acall

Add a put

Interest rate risk up
Interest rate risk down
Interest rate risk down

Interest rate risk down

Duration up
Duration down
Duration down

Duration down
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Professor’s Note: We have examipied several factors that affect interest rate risk,
but only maturity is positively related to interest rate risk (longer maurity,
~—  higher duration). To remember this, note thut the words maturity and
@ duration both have to do with time. The other factors, coupon rate, yield, and
h the presence of puts and calls, are all negatively related to interest rate risk
(duration). Increasing coupons, higher yields, and “adding” options all decrease
interest rate sensitivity ( duration).

LOS 61.d: Identify the relationship among the price of a callable bond, the
price of an option-free bond, and the price of the embedded call option.

As we noted earlier, a call option favors the issuer and decreases the value of a callable
bond relative to an otherwise identical option-free bond. The issuer owns the call.
Essentially, when you purchase a callable bond, you have purchased an option-free bond
but have “given” a call option to the issuer. The value of the callable bond is less than the
value of an option-free bond by an amount equal to the valuc of the call oprion.

This relation can be shown as:
callable bond value = value of option-free bond — value of embedded call option

Figure 3 shows this relationship. The value of the call option is greater at lower yields so
that as the yield falls, the difference in price between a straight bond and a callable bond
increases.

Figure 3: Price-Yield Curves for Callable and Noncallable Bonds

Price
call option i
value W E
1| l ______________ o
price [ Tt ]

option-free bond value

|

callable bond

value

— Yield

LOS 61.e: Explain the interest rate risk of a floating-rate security and why such
a security’s price may differ from par value.

Recall that floating-rate securities have a coupon rate that “floats,” in that it is
periodically reset based on a market-determined reference rate. The objective of the
resetting mechanism is to bring the coupon rate in line with the current market yield so
the bond sells at or near its par value. This will make the price of a floating-rate security
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much less sensitive to changes in market yiclds than a fixed-coupon bond of equal
maturity. That's the point of a floating-rate security, less interest rate risk.

Between coupon dates, there is a time lag between any change in market yield and

a change in the coupon rate (which happens on the next reser date). The longer the
time period between the two dates, the greater the amount of potential bond price
fluctuation. In general, we can say that the longer (shorter) the reset period, the greater
(less) the interest rate risk of a floating-rate security at any reset date.

As long as the required margin above the reference rate exactly compensates for the
bond’s risk, the price of a floating-rate security will return to par at each reset date. For
this reason, the interest ratc risk of a floating rate security is very small as the reset date
approaches.

There are two primary reasons that a bond’s price may differ from par at its coupon reset
date. The presence of a cap (maximum coupon rate) can increase the interest rate risk of
a floating-rate security. If the reference rate increases enough that the cap rate is reached,
further increases in market yiclds will decrease the floater’s price. When the market yicld
is above its capped coupon rate, a floating-rate security will crade ac a discount. To the
extent that the cap fixes the coupon rate on the floater, its price sensitivity to changes in
market yield will be increased. This is sometimes referred to as cap risk.

A floater’s price can also differ from par due to the fact that the margin is fixed at
issuance. Consider a firm that has issued floating-rate debt with a coupon formula of
LIBOR + 2%. This 2% margin should reflect the credit risk and liquidity risk of the
security. If the firm’s creditworthiness improves, the floater is less risky and will trade at
a premium to par. Even if the firm’s creditworthiness remains constant, a change in the
market’s required yield premium for the firm’s risk level will cause the value of the floater
to differ from par.

LOS 61.f: Compute and interpret the duration and dollar duration of a bond.

By now you know that duration is a measure of the price sensitivity of a security to
changes in yield. Specifically, it can be interpreted as an approximation of the percentage
change in the security price for a 1% change in yield. We can also interpret duration as
the ratio of the percentage change in price to the change in yield in percent.

This relation is:

percentage change in bond price

duration = - -
yield change in percent

When calculating the direction of the price change, remember that yields and prices

are inversely related. If you are given a rate decrease, your result should indicate a price
increase. Also note that the duration of a zero-coupon bond is approximately equal to its
years to marturity, and the duration of a floater is equal to the fraction of a year until the
next reset date.
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Ifct’s consider some numerical examples.

Example 1: Approximate price change when yields increase

If a bond has a duration of 5 and the yield increases from 7% to 8%, calculate the
approximate percentage change in the bond price.

Answer:

-5 x 1% = ~-5%, or a 5% decrease in price. Since the yield increased, the price
decreased.

Example 2: Approximate price change when yields decrease

A bond has a duration of 7.2. If the yield decreases from 8.3% to 7.9%, calculate the
approximate percentage change in the bond price.

Answer:

7.2 x (-0.4%) = 2.88%. Here the yield decreased and the price increased.

The “official” formula for what we just did (because duration is always expressed as a
positive number and because of the negative relation between yield and price) is:

percentage price change = — duration x (yield change in %)

Sometimes the interest rate risk of a bond or portfolio is expressed as its dollar duration,
which is simply the approximate price change in dollars in response to a change in yield
of 100 basis points (1%). With a duration of 5.2 and a bond market value of

$1.2 million, we can calculate the dollar duration as 5.2% x $1.2 million = $62,400.

Now let’s do it in reverse and calculate the duration from the change in yield and the
percentage change in the bond’s price.

Example 3: Calculating duration given a yield increase
If a bond’s yield rises from 7% to 8% and its price falls 5%, calculate the duration.

Answer:

percentage change in price  -5.0%
change in yield +1.0%

duration = —
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Example 4: Calculating duration given a yield decrease

If a bond’s yield decreases by 0.1% and its price increases by 1.5%, calculate its

duration.
Answer:
) yercentage change in price 1.5%
duration = — ! 2 g_ L = _ =15
change in yield -0.1%

Professor’s Note: Since bond price changes for yield increases and for yield

decreases ave rypically different, duration is typically calculared using an average
(fit!’;\::ia: of the price changes for an increase and for o decrease i){ )'ie{:/. In a subsequent
SIS reading on interest rate risk we cover this calculation of “effective duration.”

Here we simply illustrate the basic concept of duration as the approximate
percentage price change for a change in yield of 1%.

Example 5: Calculating the new price of a bond

A bond is currently trading at $1,034.50, has a yield of 7.38%, and has a duration of
8.5. If the yield rises to 7.77%, calculate the new price of the bond.

Answer:

The change in yield is 7.77% —~ 7.38% = 0.39%.
The approximate price change is —8.5 x 0.39% = -3.315%.
Since. thé yi_'e.l‘d__i‘n.é;'-ek‘z‘s‘éd, 'f-}ié'prit;e will decrease by th‘i's pe}cgz'tage.

The new price is (1 - 0.03315) x $1,034.50 = $1,000.21.

LOS 61.g: Describe yield curve risk and explain why duration does not account
for yield curve risk for a portfolio of bonds.

Duration and Yield Curve Risk for a Portfolio of Bonds

The duration for a portfolio of bonds has the same interpretation as for a single bond;

it is the approximate petcentage change in portfolio value for a 1% change in yields.
Duration for a portfolio measures the sensitivity of a portfolio’s value to an equal change
in yield for all the bonds in the portfolio.
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A graph of the relationship between maturity and yield is known as a yield curve.

The yicld curve can have any shape: upward sloping, downward sloping, flat, or some
combination of these slopes. Changing yield curve shapes lead to yield curve risk, the
interest rate risk of a portfolio of bonds that is not captured by the duration measure.

In Figure 4 we illustrate two ways that the yield curve mightshift when interest rates
increase, a parallel shift and a non-parallel shife.

Figure 4: Yield Curve Shifts

Viend

+rmnemmsnnnms A non-parallel shift

.-»\""M
/ N A parallel shifc
.f//<
% - — Inirtial Yield Curve
;S
,-/// Yield Curve
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The duration of a bond portfolio can be calculated from the individual bond durations
and the proportions of the total portfolio value invested in each of the bonds. That is,
the portfolio duration is a market-weighted average of the individual bond’s durations. If
the yields on all the bonds in the portfolio change by the same absolute percent amount,
we term that a parallel shift. Portfolio duration is an approximation of the price
sensitivity of a portfolio to parallel shifts of the yield curve.

For a nonparallel shift in the yield curve, the yields on different bonds in a portfolio can
change by different amounts, and duration alone cannot capture the effect of a “yield
change” on the value of the portfolio. This risk of decreases in portfolio value from

changes in the shape of the yield curve (i.e., from non-parallel shifts in the yield curve)
is termed yield curve risk.

Considering the non-parallel yield curve shift in Figure 4, the yield on short maturity
bonds has increased by a small amount, and they will have experienced only a small -
decrease in value as a consequence. Long maturity bonds have experienced a significant
increase in yield and significant decreases in value as a result. Duration can be a poor

approximation of the sensitivity of the value of a bond portfolio to non-parallel shifts in
the yield curve.

LOS 61.h: Explain the disadvantages of a callable or prepayable security to an
investor.

Compared to an option-free bond, bonds with call provisions and securities with

prepayment options offer a much less certain cash flow stream. This uncertainty about
the timing of cash flows is one disadvantage of callable and prepayable securities.
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A second disadvantage stems from the fact that the call of a bond and increased
prepayments of amortizing securities are both more probable when interest rates have

decreased. The disadvantage here is that more principal (all of the principal, in the

case of a call) is returned when the opportunities for reinvestment of these principal

repayments are less attractive. When rates are low, you get more principal back that must

be reinvested at the new lower rates. When rates rise and opportunities for reinvestment
are better, less principal is likely to be returned early.

A third disadvantage is that the potential price appreciation of callable and prepayable

securities from decreases in market yields is less than that of option-free securities of like
maturity. For a currently-callable bond, the call price puts an upper limit on the bond’s
price appreciation. While there is no equivalent price limit on a prepayable security,

the effect of the prepayment option operates similarly to a call feature and reduces the
appreciation potential of the securitics in response to falling market yields.

Overall, the risks of carly recturn of principal and the related uncertainty about the yields

at which funds can be rcinvested are termed call risk and prepayment risk, respectively.

LOS 61.i: Identify the factors that affect the reinvestment risk of a security
and explain why prepayable amortizing securities expose investors to greater
reinvestment risk than nonamortizing securities.

As noted in our earlier discussion of reinvestment risk, cash flows prior to stated
maturity from coupon interest payments, bond calls, principal payments on amortizing
securities, and prepayments all subject security holders to reinvesrment risk. Remember
a lower coupon increases duration (interest rate risk) but decreases reinvestment risk
compared to an otherwise identical higher coupon issue.

A security has more reinvestment risk when:

The coupon is higher so that interest cash flows are higher.

It has a call feature.

It is an amortizing security.
It contains a prepayment option.

Prepayable Amortizing Securities and Reinvestment Risk

As noted earlier, when interest rates decline there is an increased probability of the carly
return of principal for prepayable securities. The early return of principal increases the
need to reinvest at lower prevailing rates. With prepayable securities, the uncertainty
about the bondholder’s return due to early return of principal and the prevailing
reinvestment rates when it is returned (i.c., reinvestment risk) is greater.

LOS 61.j: Describe the various forms of credit risk and describe the meaning
and role of credit ratings.

A bond’s rating is used to indicate its relative probability of default, which is the
probability of its issucr not making timely interest and principal payments as promised
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in the bond indenture. A bond rating of AA is an indication that the expgeted
probability of default over che life of the bond is less than that of an A-rated bond,
which has a lower expected probability of default than a BBB (“triple B”) rated bond,
cte. We can say that lower-rated bonds have more default risk, the risk that a bond

will fail ro make promised/scheduled payments (either interest payments or principal
payments). Since investors prefer less risk of default, a lower-rated issue must promisc a
higher yicld to compensate investors for taking on a greater probability of default.

The difference between the yield on a Treasury security, which is assumed to be default
risk free, and the yield on a similar maturity bond with a lower rating is termed the
credit spread.

yicld on a risky bond = yicld on a default-free bond + default risk premium (credit
spread)

Credit spread risk refers 10 the fact thar the defaule risk preminm required in the market
for a given rating can increase, even while the yield on Treasury securities of similar
marurity remains unchanged. An increase in this credic spread increases the required
yicld and decreases the price of a bond.

Downgrade risk is the risk that a credir rating agency will lower a bond’s rating. The
resulting increase in the yield required by investors will fead 1o a decrease in the price
of the bond. A rating increase is termed an upgrade and will have the opposite effecr,
decreasing the required yield and increasing the price.

Rating agencies give bonds ratings which are mcant to give bond purchasers an
indication of the risk of default. While the ratings are primarily based on the financial
scrength of the company, different bonds of the same company can have slightly
different ratings depending on differences in collateral or differences in the priority

of the bondholders’ claim (junior or subordinated bonds may get lower ratings than
senior bonds). Bond ratings are not absolute measures of default risk, but rather give an
indication of the relative probability of default across the range of companies and bonds.

For ratings given by Standard and Poor’s Corporation, a bond rated AAA (“triple-A”) has
been judged to have the least risk of failing to make its promised interest and principal
payments (defaulting) over its life. Bonds with greater risk of defaulting on promised
payments have lower ratings such as AA (double-A), A (single-A), BBB, BB, etc.

U.S. Treasury securities and a small number of corporate bonds receive an AAA rating.

Pluses and minuses are used to indicate differences in default risk within categories,
with AA+ a better rating than AA, which is better than AA-. Bonds rated AAA through
BBB are considered “investment grade” and bonds rated BB and below are considered
speculative and sometimes termed “junk bonds” or, more positively, “high-yield bonds.”
Bonds rated CCC, CC, and C are highly speculative and bonds rated D are currently
in default. Moody’s (Investor Services, Inc.), another prominent.issuer of bond ratings,
classifies bonds similatly but uses Aal as S&P uses AA+, Aa2 as AA, Aa3 as AA-, and

so on. Bonds with lower ratings carry higher promised yields in the market because
investors exposed to more default risk require a higher promised return to compensate
them for bearing greater default risk.
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LOS 61.k: Explain liquidity risk and why it might be important to investors
even if they expect to hold a security to the maturity date.

We described liquidity earlicr and noted that investors prefer more liquidity o less. This
means that investors will require a higher yield for less liquid securities, other things
cqual. The difference between the price that dealers are willing to pay for a security (the
bid) and the price at which dealers are willing to sell a security (the ask) is called the
bid-ask spread. The bid-ask spread is an indication of the liquidity of the market for a
sccurity. If trading activity in a particular security declines, the bid-ask spread will widen
(increase), and the issue is considered to be less liquid.

If investors are planning to sell a sccurity prior to maturity, a decrease in liquidity will
increase the bid-ask spread, lead to a lower sale price, and can decrease the returns on the
position. Lven if an investor plans to hold the security until maturicy rather than rrade
it, poor liquidity can have adverse consequences stemming from the need to periodically
assign current values to portfolio securities. This periodic valuation is referred to as
marking to market. When a security has little liquidity, the variation in dealers’ bid
prices or the absence of dealer bids altogether makes valuation difficult and may require
that a valuarion model or pricing service be used to esrablish current value. If this value
is low, institutional investors may be hurt in two situations.

1. Institutional investors may need to mark their holdings to market to determine their
portfolio’s value for periodic reporting and performance measurement purposes. If
the market is illiquid, the prevailing market price may misstate the true value of the
sccurity and can reduce returns/performance.

2. Marking to market is also necessary wich repurchase agreements to ensure that the
collateral value is adequate to support the funds being borrowed. A lower valuation
can lead to a higher cost of funds and decreasing portfolio returns.

Professor’s Note: CFA [nstitute seems to use “low liquidity” and “high liquidity
risk” interchangeably. I believe you can treat these (liquidity and liquidity
risk) as the same concept on the exam, although you should remember that low

liquidity means high liquidity risk.

LOS 61.1: Describe the exchange rate risk an investor faces when a bond makes
payments in a foreign currency.

If a U.S. investor purchases a bond that makes payments in a foreign currency, dollar
returns on the investment will depend on the exchange rate between the dollar and the
foreign currency. A depreciation (decrease in value) of the foreign currency will reduce
the returns to a dollar-based investor. Exchange rate risk is the risk that the actual cash
flows from the investment may be worth less in domestic currency than was expected
when the bond was purchased.
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LOS 61.m: Explain inflacion risk.
)

Inflation risk refers to the possibility that prices of goods and services in gencral will
increase more than expected. Since fixed-coupon bonds pay a constant periodic stream
of interest income, an increasing price level decreases the amount of real goods and
services that bond payments will purchase. For this reason, inflation risk is sometimes
referred to as purchasing power risk. When expected inflation increases, the resulting
increase in nominal rates and required yields will decrease the values of previously issued
fixed-income sccurities.

LOS 61.n: Explain how yield volatility affects the price of a bond with an
embedded option and how changes in volatility atfect the value of a callable

bond and a putable bond.

Without any volatility in interest rates, a call provision and a put provision have lictle if
any value, assuming no changes in credit quality that affect market values. In general, an
increase in the yicld/price volatility of a bond increases the values of both put options
and call options.

We already saw that the value of a callable bond is less than the value of an otherwise-
identical option-free (straight) bond by the value of the call option because the call
option is retained by the issuer, not owned by the bondholder. The relation is:

value of a callable bond = value of an option-free bond — value of the call

An increase in yield volatility increases the value of the call option and decreases the
market value of a callable bond.

A put option is owned by the bondholder, and the price relation can be described as:
value of a putable bond = value of an option-free bond + value of the put

An increase in yield volatility increases the value of the put option and increases the
value of a putable bond.

Therefore, we conclude that increases in interest rate volatility affect the prices of
callable bonds and putable bonds in opposite ways. Volatility risk for callable bonds is
the risk that volatility will increase, and volatility risk for putable bonds is the risk that
volatility will decrease.

LOS 61.0: Describe the various forms of event risk.

Event risk occurs when something significant happens to a company (or segment of the
market) that has a sudden and substantial impact on its financial condition and on the
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undejlying value of an investment. Event risk, with respect to bonds, can rake many
forms: '

*  Disasters (e.g., hurricanes, carthquakes, or industrial accidents) impair the ability
of a corporation to meet its debt obligations if the disaster reduces cash flow. For
example, an insurance company’s ability to make debt payments may be affected by
property/casualty insurance payments in the event of a disaster.

»  Corporate restructurings (c.g., spin-offs, leveraged buyouts (LBOs), and mergers) may
have an impact on the value of a company’s debt obligations by affecting the firm’s
cash flows and/or the underlying assets that serve as collateral. This may result in
bond-rating downgrades and may also affect similar companies in the same industry.

*  Regulatory issues, such as changes in clean air requirements, may cause companies
to incur large cash expenditures to meet new regulations. This may reduce the
cash available to bondholders and result in a rarings downgrade. A change in the
regulations for some financial institutions prohibiting them from holding certain
types of security, such as junk bonds (those rated below BBB), can lead to a volume
of sales that decreascs prices for the whole scctor of the market.
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KEY CONCEPTS

LOS 6t.a
There are many types of risk associated with fixed income sccurities:
»  [nterest rare risk

uncertainty about bond prices due to changes in market interest
rates,

*  Call risk—the risk that a bond will be called (redeemed) prior to maturity under the
terms of the call provision and that the funds must then be reinvested at the then-
current (lower) yield.

*  Prepayment risk—the uncertainty about the amounc of bond principal that will be
repaid prior to maturity.

*  VYield curve risk—the risk that changes in the shape of the yield curve will reduce
bond values.

o Credit risk—includes the risk of default, the risk of a decrease in bond value due to
a ratings downgrade, and the risk that the credit spread for a particular rating will
increase.

»  Liguidity risk—rhe risk that an immediate sale will result in a price below fair value
(the prevailing market price).

*  Exchange rate risk—the risk that the domestic currency value of bond payments ina
forcign currency will decrease due ro exchange rate changes.

*  Volatiliry risk—rthe risk that changes in expected interest rate volatility will affect the
values of bonds with embedded options.

*  Inflation risk—the risk that inflacion will be higher than expected, eroding the
purchasing power of the cash flows from a fixed income sccurity.

*  [Fvent risk—the risk of decreasces in a security’s value from disasters, corporate
restructurings, or regulatory changes that negatively affect the firm.

»  Sovereign risk—the risk that governments may repudiate debt, prohibit debt
repayment by private borrowers, or impose general restrictions on currency flows.

LOS 61.b

When a bond’s coupon rate is less than its market yield, the bond will trade at a discount
to its par value.

When a bond’s coupon rate is greater than its market yield, the bond will trade at a
premium to its par value.

LOS 61.¢

The level of a bond’s interest rate risk (duration) is:

*  Positively related to its marturity.

* Negatively related to its coupon rate.

*  Negatively related to its market YTM.

*  Less over some ranges for bonds with embedded options.

LOS 61.d

The price of a callable bond equals the price of an identical option-frec bond minus the
value of the embedded call.
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1.OS 61.e .

Floating-rate bonds have interest rate risk between reset dates and their prices can differ
from their par values, even act reser dates, due to changes in liquidity or in credic risk
after they have been issued.

LOS 61 f
The duration of a bond is the approximate percentage price change lor a 1% change in
Pt 8 g 2

yicld,

The dollar duration of a bond is the approximate do

yield.

lar price change for a 1% change in

1.OS 61.¢
Yield curve risk of a bond portfolio is the risk (in addition to interest rate risk) thar the
portfolio’s value may decrease due to a non-parallel shift in the yield curve {change in its

shape).

When yield curve shifts are not parallel, the duradion of a bond portfolio does not
capture the true price effects because yields on the various bonds in the portfolio may
change by different amounts.

LOS 61.h

Disadvantages to an investor of a callable or prepayable security:

¢ Timing of cash flows is uncertain.

*  Principal is most likely to be returned early when interesc races available for
reinvestmenr are low.

*  Potenual price appreciation is less than that of option-free bonds.

LOS 61

A security has more reinvestment risk when it has a higher coupon, is callable, is an
amortizing security, or has a prepayment option.

A prepayable amortizing security has greater reinvestment risk because of the probability
of accelerated principal payments when interest rates, including reinvestmenc races, fall.

LOS 61,

Credit risk includes:

*  Default risk—the probability of default.

*  Downgrade risk—the probability of a reduction in the bond rating.

*  Credit spread risk—uncertainty about the bond’s yield spread to Treasuries based on
its bond rating.

Credit ratings are designed to indicate to investors a bond’s relative probability of

default.

Bonds with the lowest probability of default receive ratings of AAA. Bonds rated AA,
A, and BBB are also considered “investment grade” bonds. Speculative or “high yield”
bonds arc rated BB or lower.
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LOS 61k .

Lack of liquidity can have adverse effects on calculated portfolio values and, therefore,
on performance measures for a portfolio. This makes liquidity a concern for a manager
cven though sale of the bonds is not anticipated.

LOS 61.1

An investor who buys a bond with cash flows denominated in a forcign currency will sce
the value of the bond decreasc if the foreign currency depreciares (the exchange value of
the foreign currency declines) relative to the investor’s home currency.

LOS 61.m
If inflation increases unexpectedly, the purchasing power of a bond’s future cash flows is
decreased and bond values fall.

LOS 61.n

Increases in yield volatility increase the value of put and call options embedded in
bonds, decreasing the value of a callable bond (because the bondholder is short the call)
and increasing the value of putable bonds (because the bondholder is long the put).

LOS 61.0

Event risk encompasses non-financial events that can hurt the value of a bond,
including disasters that reduce the issuer’s earnings or diminish asset values; rakeovers or
restructurings that can have negative effects on the priority of bondholders’ claims; and
changes in regulation that can decrease the issuer’s earnings or narrow the market for a
particular class of bonds.
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CONCEPT CHECKERS R

l. A bond with a 7.3% yield has a duration of 5.4 and is trading at $985. If the
yield decreases to 7.1%, the new bond price is closest to:
A. $974.40.
B. $995.60.
C. $1091.40.

2. If interest rate volatility increases, which of the following bonds will experience a
price decrease?
A. A callable bond.
B. A putable bond.

C. A zcro-coupon, option-free bond.

3. A noncallable, AA-rated, 5-year zero-coupon bond with a yield of 6% is least
likely to have:
A, interest rate risk.
B. reinvestment risk.

C. default risk.

4, The current price of a bond is 102.50. If interest rates change by 0.5%, the
value of the bond price changes by 2.50. What is the duration of the bond?
A, 2.44,
B. 2.50.
C. 4.88.

5. Which of the following bonds has the greatest interest rate risk?

A. 5% 10-year callable bond.
B. 5% 10-year putable bond.
C. 5% 10-year option-free bond.

6. A floating-rate security will have the greatest duration:
A. the day before the reset date.
B. the day after the reset date.
C. never—floating-rate securities have a duration of zero.

7. The duration of a bond is 5.47, and its current price is $986.30. Which of the
following is the best estimate of the bond price change if interest rates increase
by 29%?
A. -$109.40.
B. -$107.90.
C. $109.40.

8. A straight 5% bond has two years remaining to maturity and is priced at
$981.67. A callable bond that is the same in every respect as the straight bond,
except for the call feature, is priced at $917.60. With the yield curve flat at 6%,
what is the valuc of the embedded call option?

A. $45.80.
B. $64.07.
C. $101.00.
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11.

12.

13.

15.
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A straight 5% coupon bond has two years remaining to maturity and is priced at
$981.67 ($1,000 par "value). A putable bond, which is the same in cvery respect
as the straight bond except for the put provision, is priced at 101.76 (percent of
par value). Wich che yield curve Rat at 6%, what is the value of the embedded
put option?

A, $17.60.
B. $26.77.
C. $35.93.

Which of the following is least likely to fall under the heading of event risk with
respect to fixed-income securities?

A. A change in rate regulation.

B. Onc firm’s acquisition by another.

C. A Federal Reserve decrease in moncy supply.

Which of the following S-year bonds has the highesr interest rate risk?
A. A floating-rate bond.

B. A zero-coupon bond.

C. A% ﬁxcd—coul)()n bond.

An investor is concerned about interest rate risk. Which of the following three
bonds (similar except for yield and maturity) has the least interest rate risk? The
bond with:

A. 5% yield and 10-ycar maturity.

B. 5% yield and 20-year marturity.

C. 6% yield and 10-year maturity.

Which of the following statements about the risks of bond investing is most
accurate?

A. A bond rated AAA has no credir risk.

B. A bond with call protection has volatility risk.

C. A U.S. Treasury bond has no reinvestment risk.

Which of the following securities will have the least reinvestment risk for a
long-term investor?

A. A 10-year, zero-coupon bond.

B. A 6-month T-bill.

C. A 30-year, prepayable amortizing bond.

A 2-year, zero-coupon U.S. Treasury note is least likely to have:
A. inflation risk.
B. currency risk.

C. volatilicy risk.
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~1

10.

13.

The percentage price change, based on duration is equal to =5.4 x (~0.2%) = 1.08%.
The new price is 1.0108 x 985 = $995.64.

An increase in volatility will increase the value of the call option and decrease the value
of a callable bond. A putable bond will increase in value. The value ol option-free bonds
will be unaffected.

A zero-coupon bond, as a security, has no reinvestment risk because there are no cash
flows prior to maturity that must be reinvested. A double-A bond has some (small)

delault risk. Zero-coupon bonds have the most incerest rate risk for a given maturity.

The duration is compured as follows:

. 2.507
. percentage change in price 10 2.44%
duragion — 2 - a - gem - s IO’Z.E e —— = 488
change in yield as a decimal 0.005 0.5%

Limbedded opuons reduce duration/interest rate risk.

The duration of a floating-rate bond is higher the greater the time lag undl the next
coupon payment/reset date. The greatest duration/interest rate risk is, therefore,
immediately after the coupon has been reset.

‘The approximate dollar change in price is computed as follows:
dollar price change = -5.47 x 0.02 x 986.30 = -$107.90

The option value is the difference between the value of an option-free bond and the
corresponding price of the callable bond. Its value is computed as:

call option value = $981.67 - $917.60 = $64.07

The value of the embedded put option is the difference berween the price of the putable
bond and the price of the straight bond. So it is computed as:

option value = $1,017.60 — $981.67 = $35.93

Event risk refers to events that can impact a firm’s ability to pay its debt obligations that
are scparate from market risks. The Fed’s actions can impact interest rates, but thisisa
marker risk facror, not event risk.

The zero-coupon bond will have the greatest duration of any of the three bonds and, as
such, will be subject to the greatest interest rate risk.

Interest rate risk is inversely related to the yield and directly related to maturity. All else
equal, the lower the yield, the greater the interest rate risk. All elsc equal, the longer the
maturity, the greater the interest rate risk. This bond has the higher yield and the shorter
maturity, and thus has the lowest interest rate risk.

A Treasury bond pays semiannual coupon interest and, therefore, has reinvestment risk.
A triple-A rated bond can lose its AAA rating, so it has downgrade risk, a component
of credit risk. A bond with a call feature has volatility risk even when the call cannot be
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exercised immediately. The call feature still has value (to the issuer), and its value will be
affected by volatility changes.

14. A A 10-ycar, zero-coupon bond has no cash flows prior to maturity to reinvest while the
entire amount invested in 6-month bills must be reinvested twice each year.

15. € Tt will have inflation (purchasing power) risk. It will have currency risk to non-U.S.
dollar investors. Volarility risk only applies to bonds with embedded options.
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The following is a review of the Analysis of Fixed Income Investments principles designed to address the
learning outcome statements set forth by CFA Institute®, This topic is also covered in:

OVERVIEW OF BOND SECTORS AND

INSTRUMENTS

Study Session 15

Exam Focus

This review introduces the various types of
fixed income securities and a fair amount
of terminology relating to fixed income
securities. Pay special attention to the
mechanics of these securities; that is, how
they pay, when they pay, and what they
pay. The additional information is nice,
but likely not crucial. Try to gain enough
understanding of the terms listed in the
lcarning outcome statements so that you
will understand them when they are used in

a question. Much of this material is unlikely
to be tested by itself; however, knowing the
basics about Treasury securities, mortgage-
backed securities, and municipal securities
is important as a foundation for much of
the material on debrt securities that follows,
as well as for the more detailed material
on fixed income valuation and risk that
is contained in the level 2 and Level 3
curriculum,.

L.LOS 62.a: Describe the features, credit risk characteristics, and distribution

methods for government securities.

Bonds issued by a country’s central government are referred to as sovereign bonds or
sovereign debt. The sovereign debt of the U.S. government consists of U.S. Treasury

securities, which are considered to be essentially free of default risk. The sovereign debt
of other countries is considered to have varying degrees of credit risk. Sovereign debt can
be issued in a country’s own domestic market, another country’s foreign bond market, or
in the Eurobond market.

Sovereign debt is typically issued in the currency of the issuing country, but can be
issued in other currencies as well. Bond rating agencies, such as Standard and Poor’s,
rate sovereign debt based on its perceived credit risk, often giving different ratings to
sovereign debt denominated in the home currency (local currency) and to the sovereign
debt of the same country denominated in foreign currency.

Professor’s Note: Remember that it is often easier for a country to print currency
(expand the money supply) in order to meet obligations denominated in the home

) currency than it is to exchange the local currency for a fixed amount of foreign
currency. Thus, local currency sovereign debt often receives a higher rating than the
Soreign currency denominated debt of the same country.
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There are four primary methods used by central governments to issue sovereign debt.

1. Regular cycle auction—single price. Under this method the debt is auctioned
periodically according to a cycle and the highest price (lowest yicld) at which the
entire issue to be auctioned can be sold is awarded to all bidders. This is che system

used by the U.S. Trcasury.

2. Regular cycle auction—multiple price. Under this method, winning bidders receive
the bonds at the price(s) that they bid.

3. An ad hoc auction system refers to a method where the central governmentauctions
new securities when it determines market conditions are advantageous.

4. A tap system rcfers 1o the issuance and auction of bonds identical to previously
issued bonds. Under this system, bonds are sold periodically, not according to a
regular cycle.

the Treasury (c.g., bills, notes, bonds, and inflation protection securities), and
differentiate between on-the-run and off-the-run Treasury securities.

Treasury securities (1rcasuries) are issued by the U.S. Treasury. Because they are backed
by the full faith and credit of the U.S. government, they are considered to be free

from credit risk (though they're still subject to interest rate/price risk). The Treasury
issues three distinct types of securities: bills, notes and bonds, and inflation-protected
securities.

Treasury bills (T-bills) have maturities of less than one year and do not make explicit
interest payments, paying only the face (par) value at the maturity date. T-bills are sold
at a discount to par value and interest is received when the par value is paid at maturity
(like zero-coupon bonds). The interest on T-bills is sometimes called implicit interest
since the interest (difference between the purchase price and the par value) is not made
in a separate “explicit” payment, as it is on bonds and notes. Securities of this type are
known as pure discount securities.

s There are three maturity cycles: 28, 91, and 182 days, adjustable by one day (up or
down) due to holidays. They are also known as 4-week, 3-month, and 6-month
T-bills, respectively.

»  Periodically, the Treasury also issues cash management bills with maturities ranging
from a few days to six months to help overcome temporary cash shortages prior to
the quarterly receipt of tax payments.

Treasury notes and Treasury bonds pay semiannual coupon interest at a rate that is fixed
at issuance. Notes have original maturities of 2, 3, 5, and 10 years. Bonds have original
maturities of 20 or 30 years.

Prior to 1984, some Treasury bonds were issued that are callable at par five years prior to
maturity. The Treasury has not issued callable bonds since 1984.
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Treasury bond and note prices in the sccondary market are quoted in percent and 32nds

of 1% of face value. A quote of 102-5 (sometimes 102:5) is 102% plus i% of par,
which for a $100,000 face value T-bond, translates to a price of: 32

[102 + -;2:]%X $100,000 = 1.0215625 x $100,000 = $102,156.25

Since 1997, the U.S. Treasury has issued Treasury Inflation-Protected Securities (T1PS).
Currently, inflation-protected 5- and 10-year notes and 20-year bonds are offered by the
Treasury. The details of how TIPS work are:

e TIPS make semiannual coupon interest payments at a rate fixed at issuance, just like
notes and bonds.

*  The par value of TIPS begins at $1,000 and is adjusted semiannually for changes
in the Consumer Price Index (CP1). If there is deflation (falling price levels),
the adjusted par value is reduced for that period. The fixed coupon rate is paid
semiannually as a percentage of the inflation adjusted par value.

e Any increasc in the par value (rom the inflation adjustment is taxed as income in the
year of the adjustment:

stated coupon rate

TIPS coupon payment = inflation-adjusted par value x

I'or example, consider a $100,000 par value TIPS with a 3% coupon rate, set at issuance.
Six months later the annual rate of inflation (CP1) is 4%. The par value will be increased
by one-half of the 4% (i.e., 2%) and will be 1.02 x 100,000 = $102,000.

T'he first semiannual coupon will be one-half of the 3% coupon rate times the inflation
adjusted par value: 1.5% x 102,000 = $1,530. Any percentage change in the CPI over
the next 6-month period will be used to adjust the par value from $102,000 to a new
inflation-adjusted value, which will be multiplied by 1.5% to compute the next coupon
payment.

If the adjusted par value (per bond) is greater than $1,000 at maturity, the holder
receives the adjusted par value as the maturity payment. If the adjusted par value is
less than $1,000 (due to deflation), holders receive $1,000 at maturity as this is the
minimum repayment amount.

On-the-Run and Off-the-Run Treasury Securities

Treasury issues are divided into two categories based on their vintage:

*  On-the-run issues are the most recently auctioned Treasury issues.

¢ Off-the-run issues are older issues that have been replaced (as the most traded issue)
by a morc recently auctioned issue. Issues replaced by several more recent issues are
known as well off-the-run issucs.
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The distinction is that the on-the-run issues are more actively traded and therefore
L . ) ) .

more liquid than off-the-run issues. Market prices of on-the-run issues provide better

information about current marker yields.

LOS 62.c: Describe how stripped Treasury securities are created and
distinguish between coupon strips and principal sirips.

Since the U.S. Treasury does not issue zero-coupon notes and bonds, investment bankers
began stripping the coupons from Treasuries to create zero-coupon securities of various
maturities to mect investor demand. These securitics are termed stripped Treasuries or
Treasury strips. In 1985, the Trcasury introduced the Separate Trading of Registered
Interest and Principal Securities (STRIPS) program. Under this program, the Treasury
issues coupon-bearing notes and bonds as it normally does, but then it allows certain
government securities dealers to buy large amounts of these issues, strip the coupons
from the principal, repackage the cash flows, and sell them separately as zero-coupon
bonds, at discounts to par value.

For example, a 10-year T-note has 20 coupons and one principal payment; these 21 cash
Hows can be repackaged and sold as 21 different zero-coupon securities. The stripped
securities (Treasury strips) are divided into two groups:

*  Coupon strips (denoted as ci) refers to strips created from coupon payments
stripped from the original security.

*  DPrincipal strips refers to bond and note principal payments with the coupons
stripped off. Those derived from stripped bonds are denoted ép and those from
stripped notes p.

Professor’s Note: While the payments on coupon strips and principal strips with
the same maturity date are identical, certain countries treat them differently for
tax purposes, and they often trade at slightly different prices.

STRIPS are taxed by the IRS on their implicit interest (movement toward par value),
which, for fully taxable investors, results in negative cash flows in years prior to maturity.
The Treasury STRIPS program also created a procedure for reconstituting Treasury notes
and bonds from the individual pieces.

LOS 62.d: Describe the types and characteristics of securities issued by U.S.
federal agencies.

Agency bonds are debt securities issued by various agencies and organizations of the
U.S. government, such as the Federal Home Loan Bank (FHLB). Most agency issues are
not obligations of the U.S. Treasury and technically should not be considered the same as
Treasury securities.

Even so, they are very high quality securities that have almost no risk of default.
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There are two types of federal agencies:
'

1. Federally related institutions, such as the Government National Mortgagc Association
(Ginnic Mac) and the Tennessce Valley Authority (T'VA), which are owned by the
U.S. government and arc exempt from Securities and Exchange Commission (SIiC)
registration. In general, these securities are backed by the full faith and credit of
the U.S. government, except in the case of the TVA and Private Export Funding
Corporation. Essentially, these securities are free from credit risk.

2. Government sponsored enterprises (GSEs) include the Federal Farm Credit System,
the Federal Home Loan Bank System, the Federal National Mortgage Association
(Fannie Mae), the Federal Home Loan Bank Corporation (Freddie Mac), and the
Student Loan Marketing Association (Sallic Mace). These are privately owned, but
publicly chartered organizations, and were created by the U.S. Congress. They issuc
their securities dircctly in the marketplace and expose investors to some (albeit very
little) credirt risk.

Debentures are securities that are not backed by collateral (i.c., they are unsecured).
GSEs commonly issue debentures. These are of many maturity structures and can be

coupon interest paying securities or discount securities (referred to as bills).

LOS 62.e: Describe the types and characteristics of mortgage-backed securitics
and explain the cash flow, prepayments, and prepayment risk for cach type.

Mortgage-backed securities (MBSs) are backed (secured) by pools of mortgage loans,
which not only provide collateral but also the cash flows to service the debt. A mortgage-
backed security is any security where the collateral for the issued security is a pool of
mortgages.

The cash flows from a mortgage are different from the cash flows of a coupon bond.
Mortgage loans are amortizing loans in that they make a series of equal payments
consisting of the periodic interest on the outstanding principal and a partial repayment
of the principal amount. Residential real estate mortgages arc typically for 30 ycars and
consist of 360 equal monthly payments. In the carly years, the greater portion of the
payment is interest, and the final payment, after 30 years, is almost all principal.

ay. Professor’s Note: Amortizing loans and amortization schedules are covered in the

Y ,/} Study Session on Quantitative Methods.

The Government National Mortgage Association (GNMA), the Federal National
Mortgage Association (FNMA), and the Federal Home Loan Mortgage Corporation
(FHLMC) all issue mortgage-backed securities. All three are sponsored by the U.S.
government and they are known now by the names Ginnie Mae, Fannie Mae, and
Freddie Mac. Each purchases mortgages from lenders to provide funds for mortgage
loans. The agencies issue three types of mortgage-backed securities: mortgage
passthrough securitices, collateralized mortgage obligations, and stripped mortgage-
backed securities. This process of combining many similar debt obligations as the
collateral for issuing securities is called securitization. The primary reason for mortgage

©2008 Kaplan Schweser » Page 49



Study Session 15

cfa download:www. cfaabc. org
email:cfaabc@gmail. com

Cross-Reference to CFA Institute Assigned Reading #62 — Overview of Bond Sectors and Instruments

Page 50

securitization is to increase the debt’s attractiveness to investors and to decrease investor
required rates of return, increasing the availability of funds for home mortgages.

There are three types of cash flows from a morigage: (1) periodic interest, (2) scheduled
repayments of principal, and (3) principal repayments in excess of scheduled principal
payments. Borrowers (issuers of mortgages) typically have the right to pay additional
principal amounts without penalty, reducing the outstanding principal amount and
thereby reducing future interest cash flows. If the borrower sells the property backing
the mortgage, the entire principal amount is repaid at one time. Because the borrower
can accelerate principal repayment, the owner of a mortgage has prepayment risk.
Prepayment risk is similar to call risk except that prepayments may be part of or all

of the outstanding principal amount. This, in turn, subjects the mortgage holder to
reinvestment risk, as principal may be repaid when yields for reinvestment are low.

Ginnic Mae, Fannie Mae, and Freddie Mac all guarantee the timely payment of
scheduled interest and principal payments from their morigage-backed securities. They
are able to do this because they only purchase or underwrite loans that conform to
certain standards regarding borrower credit ratings, loan size, and the ratio of cach loan
o the value of the property securing it.

A mortgage passthrough security passes the payments made on a pool of mortgages
through proportionally to each security holder. A holder of a mortgage passthrough
security that owns a 1% portion of the issue will receive a 1% share of all the monthly
cash flows from all the mortgages, after a small percentage fec for administration is
deducted. Each monthly payment consists of interest, scheduled principal payments, and
prepayments of principal in cxcess of the scheduled amount. Since each holder receives

a percentage of all cash flows, a mortgage passthrough security has prepayment risk as

a single mortgage would, but there is some diversification benefit from the pooling of
hundreds or thousands of mortgages. Since prepayments tend to accelerate when interest
rates fall, due to the refinancing and early payoff of existing mortgage loans, security
holders can expect to receive greater principal payments when mortgage rates have
decreased since the mortgages in the pool were issued.

Collateralized mortgage obligations (CMOs) are created from mortgage passthrough
certificates and referred to as derivative mortgage-backed securities, since they are
derived from a simpler MBS structure. CMOs have a more complex structure than
mortgage passthroughs. A CMO issue has different “tranches,” each of which has a
different type of claim to the cash flows from the pool of mortgages (i.e., their claims are
not just a proportional claim on the total cash flows from the pool).

Professor’s Note: Tranche is from the French word for “slice.” In finance, when
a security issue consists of different classes of securities with differing claims
and especially with differing risks, the different classes of securities are called
tranches. You will likely run into this term only in reference to the different
classes of securities that make up a CMO.

An example of a simple sequential CMO structure with threc tranches will help to
illustrate a CMO structure. Assume that three tranches are created out of a passthrough
security. Lets call them Tranches [, II, and III. They receive interest on the basis of their
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outstanding par values. The following are the details of the payments to each of the three
trahches.

I. Tranche I (the shore-term segment of the issue) receives net interest on outstanding
principal and all of the principal payments from the mortgage pool undil it is
completely paid off.

(98]

Tranche 11 (the intermediate-term) reccives its share of net interest and starts
receiving all of the principal payments after Tranche I has been completely paid off.
Prior to that, it only receives interest payments.

3. Tranche [T (the Jong-term) reccives monthly net interest and starts receiving all
principal repayments after Tranches [ and 11 have been completely paid off. Prior to
that it only receives interest payments.

Tranche I has the shortest expected maturity and may appeal to an investor with

a prcfcrcncc for securities with a shorter time horizon, who prcviously could

not participate in the mortgage-backed sccurities marker. Other structures, with
prepaymenrs primarily affecting only some of the tranches, are used to redistribute
prepayment risk. The tranches wich less prepayment risk will become more attractive o
some investors. Investors better able to bear prepayment risk will find the tranches with
higher prepayment risk attractive.

Stripped mortgage-backed securities are cither the principal or interest portions of

a mortgage passthrough security. Prepayments affect the values of interest-only (I0)
strips and principal-only (PO) strips differently. The holder of a principal-only strip will
gain from prepayments because the face value of the security is received sooner rather
than later. The holder of an interest-only strip will receive less total payments when
prepayment rates are higher since interest is only paid on the outstanding principal
amount, which is decreased by prepayments.

LOS 62.1: State the motivation for creating a collateralized mortgage
obligation.

The motivation for creating collateralized mortgage obligations (CMOs) is to
redistribute the prepayment risk inherent in mortgage passthrough securities and/or create
securities with various maturity ranges. The CMO structure takes the cash flows from

the mortgage pool and, in a simple structure, allocates any principal payments (both
scheduled payments and prepayments) scquentially over time to holders of different
CMO tranches, rather than equally to all security holders. Creating a CMO does not
alter the overall risk of prepayment, it redistributes prepayment risk.

As a general rule, CMOs are created to satisfy a broader range of investor risk/return
preferences—making investing in mortgage-backed securities more appealing to a wider
audience and decreasing overall borrowing costs.
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LOS 62.g: Describe the types of securities 1ssued by municipalities in the
United States, and distinguish between tax-backed debt and revenue bonds.

Debt securities issued by state and local governments in the United States are known as
municipal bonds (or “munis” for short). Municipal bonds are issued by states, counties,
cities, and other political subdivisions (such as school, water, or sewer districts). These
bonds are often issued as serial bonds, that is, a larger issuc is divided into a series of
smaller issues, cach with its own maturity date and coupon rate.

Municipal bonds are often referred to as tax-exempr or tax-free bonds, since the coupon
interest is exempt from federal income taxes. Note that, while interest income may be

tax free, realized capital gains are not. They are subject to normal capital gains taxes at
the federal level. However, not all municipal bonds are tax exempt; some are taxable:

*  Tax exempt. Different states tax municipal securities differently; the vast majority
of states treat their own bonds (i.c., thosc issued within the state) as tax exempt, but
consider the interest income earned on out-of-state bonds as fully taxable. Thus, the
interest income earned on most in-state bonds held by a resident of that state is free
from both statc and federal income tax. Such bonds are referred to as double tax free.
*  Taxable. A municipal bond must meet certain federal standards in order to qualify
for the tax-exempt status. If they don’t, the bonds are considered “taxable” and
the interest income on these bonds is subject to federal income tax (they could still be
exempt from state taxes). laxable municipal bonds are the exception rather than the
rule, as most municipal issues are exempt from federal taxes.

An opinion as to the tax-exempt status of the bonds, typically by a well-respected law
firm specializing in municipal bond issues, is provided to purchasers when the bonds are
issued.

Tax-Backed Debt and Revenue Bonds

Tax-backed bonds, also called general obligation (GO) bonds, are backed by the full
faith, credit, and taxing power of the issuer. Tax-backed debt is issued by school districts,
towns, cities, counties, states, and special districts, and include the following types:

»  Limited tax GO debt is subject to a statutory limit on taxes that may be raised to pay
off the obligation.

*  Unlimited tax GO debt, the most common type of GO bond, is secured by the full
faith and credit of the borrower and backed by its unlimited taxing authority, which
includes the ability to impose individual income tax, sales tax, property tax, and
corporate tax. This is the more secure form of GO.

*  Double-barreled bonds, a special class of GOs, are backed not only by the issuing
authority’s taxing power, but also by additional resources that could include fees,
grants, and special charges that fall outside the general fund.

»  Appropriation-backed obligations are also known as moral obligation bonds. States
sometimes act as a back up source of funds for issuers during times of shortfall.
However, the state’s obligation is not legally binding, but is a “moral obligation.”
The state may appropriate funds from its general fund. This moral pledge enhances
the security of such bonds.
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e Dcbrusupported by public credit enhancement programs possess a guarantee by the
state or federal government, which is a legally enforceable contract and is used
normally to assist the state’s school system.

Revenue bonds arc supported only through revenues generated by projects that are
funded with the help of the original bond issue. For example, revenue bonds can be
issued to fund transportation systems, housing projects, higher education, health care,
sports arenas, harbors, and ports. These bonds fall outside GO debt limits and do not
require voter approval.

The distinction between a gencral obligation and a revenue bond is important for a
bondholder, because the issuer of a revenue bond is obligated to pay principal and
intcrest only if a sufficient level of revenue is generated by the project. If the funds aren’t
there, the issuer does not make payments on the bond. In contrast, general obligation
bonds are required to be serviced in a timely fashion irrespective of the level of tax
income generated by the municipality. At issuance, revenue bonds typically involve more
risk than general obligation bonds and, therefore, provide higher yields.

Insured Bonds and Prerefunded Bonds

Insured bonds carry the guarantee of a third party that all principal and interest
payments will be made in a timely manner. The third-party guarantee (insurance)
typically cannot be canceled; it is good for the life of the bond. There are several firms
that specialize in providing insurance for municipal bond issues. Municipal bond
insurance results in higher ratings, usually AAA, which reduces the required yield and
improves the liquidity of the bonds. Insured bonds are especially common in the revenue
bond market but the general obligation bonds of smaller municipal issuers are often
insured to broaden their appeal to investors.

Prerefunded bonds are bonds for which Treasury securities have been purchased and
placed in a special escrow account in an amount sufficient to make all the remaining
required bond payments. The Treasury securities’ income and principal payments must
be sufficient to fund the municipal bond’s required payments until maturity or through
the first call date. Bonds that are prerefunded have little or no credit risk and are likely
to receive a rating of AAA.

LS 62.h: Describe the characteristics and motivation for the various types of
debt issued by corporations (including corporate bonds, medium-term notes,
structured notes, commercial paper, negotiable CDs, and bankers accepiances).

Rating Agencies and Credit Ratings

Rating agencies, such as Moody’s and S&P, rate specific debt issues of corporations.
Some of the factors they consider are quantitative, but many are qualitative. Even
quantitative factors can be somewhat subjective. The ratings are issued to indicate the
relative probability that all promised payments on the debt will be made over the life of
the security and, therefore, must be forward looking. Ratings on long-term bonds will
consider factors that may come into play over at least one full economic cycle.
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Some of the firm-specific factors considered are:
*  Past repayment history.

*  Quality of management, ability to adapr to changing conditions.

* The industry outlook and firm strategy.

e Overall debt level of the firm.

*  Operating cash flow, ability to service debr.

*  Other sources of liquidity (cash, salable assets).

Competitive position, regulatory environment, and union contracts/history.
*  Financial management and controls.

*  Susceptibility to event risk and political risk.

Some factors specific to a particular debt issue arc:

*  Priority of the claim being rated.

*  Value/quality of any collateral pledged to secure the debr.
* The covenants of the debt issue.

*  Any guarantees or obligations for parent company support.

Professor’s Note: It may help to remember the primary factors as all Cs:
Character of the issuer, Capacity to repay, the Collateral provided, and the
Covenants of the debt issue.

Secured Debt, Unsecured Debt, and Credit Enhancements for Corporate Bonds

Secured debt is backed by the pledge of assets/collateral, which can take the following
forms:

s Personal property (e.g., machinery, vehicles, patents).

*  Real property (c.g., land and buildings).

*  Financial assets (e.g., stocks, bonds, notes). These assets are marked to market from
time to time to monitor their liquidation values. Covenants may require a pledge
of more assets if values are insufficient. Bonds backed by financial assets are called
collateral trust bonds.

In all of these cases, the bondholder holds a lien on the pledged property. In the case
of default, the lien holder can sell the property and use the proceeds to satisfy the
obligations of the borrower. In most cases of default, some murtual agreement will

be reached for a new structure, but the bondholders’ claim on the pledged assets
significantly strengthens their position in renegotiation.

Unsecured debt is not backed by any pledge of specific collateral. Unsecured bonds

are referred to as debentures. They represent a general claim on any assets of the issuer
that have not been pledged to secure other debe. If pledged assets generate funds upon
liquidation in excess of the obligation, then these excess funds are available for satisfying
the claims of unsecured debt holders. Subordinated debentures have claims that are
satisfied after {(subordinate to) the claims of senior debt.

Credit enhancements are the guarantees of others that the corporate debt obligation will
be paid in a timely manner. Typically, they take one of the following forms:

o Third-party guarantees that the debt obligations will be met. Often, parent
companies guarantee the loans of their affiliates and subsidiarics.
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¢ Letters of credit are issued by banks and guarantee that the banle will advance the
funds to service the corporation’s debt.

*  Bond insurance can be obtained from firms that specialize in providing it.

When analyzing credit-enhanced debrt, analysts should focus on the financial strength of

both the corporation issuing the debt and the financial stcrength of the party providing

credit enhancement. The protection to the bond holder is no better than the promise

of the entity offering the credit enhancement. A decrease in the creditworthiness of the

guarantor (enhancer) can lead to a rating downgrade of the debt issue.

Medium-Term Notes

w Lrofessor’s Note: Be careful here, medium-term notes are not necessarily medium-

term or notes!

Corporate bond issues typically (1) are sold all at once, (2) are sold on a frm-
commitment basis whereby an underwriting syndicate guarantees the sale ot the whole
issuc, and (3) consist of bonds with a single coupon rate and maturity.

Medium-term notes (MTNGs) differ from a regular corporate bond offering in all of
these characteristics.

MTNs are registered under SEC Rule 415 (shelf registration) which means that they need
not be sold all at once. Once registered, such securities can be “placed on the shelf” and
sold in the market over time at the discretion of the issuer. MTNs are sold over time,
with each sale satisfying some minimum dollar amount set by the issuer, rypically one
million dollars and up.

MTNs arc issued in various maturities, ranging from 9 months to periods as long as 100
years. Issuers provide maturity ranges (c.g., 18 months to 2 years) for MTNs that they
wish to sell and provide yield quotes for those ranges, typically as a spread to comparable
maturity Treasury issues. Investors interested in purchasing the notes make an offer

to the issuer’s agent, specifying the face value and an exact maturity within one of the
ranges offered. The agent then confirms the issuer’s willingness to sell those MTNs and
effects the transaction.

The offering is done by the issuer’s agent on a best-efforss basis. There is no firm
commitment on the agent’s part to sell a specific amount of bonds.

MTNs can have fixed or floating-rate coupons, can be denominated in any currency,
and can have special features, such as calls, caps, floors, and non-interest rate indexed
coupons. The notes issued can be combined with derivative instruments to create the
special features that an investor requires. The combination of the derivative and notes is
called a structured security.
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Structured Notes

A structured note is a debt sccurity created when the issuer combines a typical bond or
note with a derivative. This is done to create a security that has special appeal to some
institutional investors. As with any innovative debt security, the motivation to issue
them is to lower overall borrowing costs. The fact that the vargeted institutional investors
face restrictions on the types of sccurities they can purchase leads to the reduction in
borrowing costs and structured securities allow them to avoid these restrictions and
essentially “break the rules.”

As an example, consider an institutional investor that is prohibited from owning equity
or derivative securities. An issuer could create a structured note where the periodic
coupon payments were based on the performance of an equity security or an equity
index. This structured note would still be a debt security, but would produce returns
closer to holding the equity index itself. The mechanics of creating this security would
be to issue a debt security and combinc it with an equity swap. An equity swap is a
derivative that requires the payment of a fixed rate of interest (the coupon rate on the
bond here), and pays its owner the rate of return on the equity or equity index each
period. By combining the bond with the equity swap, a structured note is created that
pays the percentage rate of return on the equity semiannually instead of paying a fixed
coupon payment.

Types of structured medium-term notes include:

*  Step-up notes—Coupon rate increases over time on a preset schedule.

*  Inverse floaters—Coupon rate increases when the reference rate decreases and
decreases when the reference rate increases.

*  Deleveraged floaters—Coupon rate equals a fraction of the reference rate plus a
constant margin.

*  Dual-indexed floaters—Coupon rate is based on the difference between two reference
rates.

*  Range notes—Coupon rate equals the reference rate if the reference rate falls within a
specified range, or zero if the reference rate falls outside that range.

*  Index amortizing notes—Coupon rate is fixed but some principal is repaid before
maturity, with the amount of principal prepaid based on the level of the reference
rate.

We will cover equity swaps, interest rate swaps, and other derivatives commonly used
to create structured notes in a subsequent study session. For our purposes here, it is
sufficient that you understand that structured notes are created by combining regular
debt with derivative securities to make a “debt security” that allows certain institutional
investors to get around restrictions they face and thereby reduce the borrowing costs of
the company creating the structured note.

Commercial Paper: Directly-Placed and Dealer-Placed Paper

Commercial paper is a short-term, unsecured debt instrument used by corporations
to borrow money at rates lower than bank rates. Commercial paper is issued with
maturities of 270 days or less, since debt securities with maturities of 270 days or less
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are exempt trom SEC registration. It is issued with maturities as short as two days, with
most issucs being in the 2-day to 90-day range.

Like T-bills, commercial paper is typically issued as a pure discount security and makes
a single payment equal to the face value at maturity. There is no active secondary market
in commercial paper and most buyers hold commercial paper until maturity.

Commercial paper is generally issued by corporations with relatively strong credic and
the proceeds are often used to finance credit given to the firm’s customers or to finance
inventories. Finance subsidiaries of manufacturing firms issue commercial paper to fund
customers’ purchases of the parent company’s products. Issuers often keep unused bank
lines of credit in place to use in case new paper cannot be issued to generate the funds
needed to pay oft maturing paper.

Directly-placed paper is commercial paper that is sold to large investors without going
through an agent or broker-dealer. Large issuers will deal with a sclect group of regular
commercial paper buyers who customarily buy very large amounts.

Dealer-placed paper is sold to purchasers through a commercial-paper dealer. Most large
investment firms have commercial paper desks to serve their customers’ needs for short-
term cash-management products.

Negotiable CDs and Bankers Acceptances

Certificates of deposit (CDs) are issued by banks and sold to their customers. They
represent a promise by the bank to repay a certain amount plus interest and, in that way,
are similar to other bank deposits. In contrast to regular bank deposits, CDs are issued
in specific denominations and for specified periods of time that can be of any length. In
the U.S., CDs are insured by the Federal Deposit Insurance Corporation (FDIC) for up
to $100,000 in the event the issuing bank becomes insolvent. Amounts above $100,000
are not insured and are, therefore, only as secure as the bank that issues the CD.

Typical bank CDs in the U.S. carry a penalty to the CD owner if the funds are
withdrawn earlier than the maturity date of the CD. Negotiable CDs, however, permit
the owner to sell the CD in the secondary market at any time. Negotiable CDs issued in
the U.S. by U.S. banks are termed domestic CDs, whereas U.S. dollar denominated CDs
issued by foreign banks and branches of U.S. banks outside the United States are termed
Eurodollar CDs. Negotiable CDs have maturities ranging from days up to five years. The
interest rate paid on them is called the London Interbank Offering Rate because they are
primarily issued by banks’ London branches.

Bankers acceptances are essentially guarantees by a bank that a loan will be repaid.
They are created as part of commercial transactions, especially international trade. As
an example, consider an importer who agrees to pay for goods shipped to him by an
exporter, 45 days after the goods are shipped. The importer goes to his bank and gets

a letter of credit stating that the bank will guarantee the payment, say $1 million. This
letter must be sent to the bank of the exporter before the exporter will actually ship the
goods. When the exporter delivers the shipping documents to her bank, she will receive
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the present value of the $1 million, discounted because the payment will not be made

for 45 days.

‘T'he final step in the creation of a bankers acceptance is that the exporter’s bank presents
the cvidence of shipment to the issuing bank (the importer’s bank) which then “acceprs”
the evidence of shipment. It is this accepted promise to pay $1 million in 45 days that is
the bankers acceptance. The importer will sign documents evidencing his obligation 1o
his bank and becomes the borrower of the funds. When this final step is completed, the
importer receives the documents necessary to receive the shipment of goods.

The exporter’s bank can either continue to hold the acceptance or sell it to an investor,
often a money market fund interested in short-term paper. The acceptance is a discount
instrument and sells for the present value of the single $1 million payment to be made
45 days from the shipping date. The secondary market for bankers acceprances is limited
so their liquidity is limited and most purchasers intend to hold them until their maturity
dates.

The credit risk of a bankers acceprance is the risk that the importer (the initial borrower
of the funds) and the accepting bank will both fail to make the promised payment.

LOS 62.i: Define an asset-backed security, describe the role of a special purpose
vehicle in an asset-backed security’s transaction, state the motivation for a
corporation to issue an assct-backed security, and describe the types of external
credit enhancements for asset-backed securities.

Credit card debt, auto loans, bank loans, and corporate receivables are often sccuritized
in the same way as mortgages are in the MBS structure. These financial assets are the
underlying collateral for bonds which are also asset-backed securities (ABSs). While the
above types of underlying assets are the most common, innovative ABSs have also been
created. In one case, singer David Bowic sold a $55 million dollar ABS issue where the
underlying assets were the royalties from 25 of his albums released prior to 1990.

Role of a Special Purpose Vehicle

A special purpose vehicle or special purpose corporation is a separate legal entity to which
a corporation transfers the financial assets for an ABS issue. The importance of this is
that a legal transfer of the assets is made to the special purpose vehicle. This shields the
assets from the claims of the corporation’s general creditors, making it possible for the
ABS issue to receive a higher credit rating than the corporation as a whole. Because the
assets are sold to the special purpose vehicle, they are highly unlikely to be subject to any
claims arising from the bankruptcy of the corporation, and the special purpose vehicle is
termed a bankruptcy remote entity.

The motivation for a corporation to issue asset-backed securities is to reduce borrowing
costs. By transferring the assets into a separate entity, the entity can issue the bonds and
receive a higher rating than the unsecured debt of the corporation. The higher rating

reduces the required yield on the (ABS) debt.
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External Credit Enhancements

Since asset-backed securitics, on their own, may not receive the highest possible credit
rating, the issuer may choose to enhance the credit rating by providing additional
guarantees or security. Credit quality can be enhanced either externally or internally.
External credit enhancement commonly takes the following forms:

*  Corporate guarantees, which may be provided by the corporation creating the ABS or
its parent.

o Leuters of credit, which may be obtained from a bank for a fee.

*  Bond insurance, which may be obtained from an insurance company or a provider
specializing in underwriting such structures. This is also referred to as an insurance
wrap.

None of these enhancements come without cost. The decision of how much
enhancement to provide involves a tradeoff between the cost of enhancement and the
resulting decrease in the market yield required on the bonds.

Note that the quality of a credit-enhanced security is only as good as the quality of
the guarantor, and the credit rating of the security can reflect any deterioration in the
guarantor’s rating.

LOS 62.j: Describe collateralized debt obligations.

A collateralized debt obligation (CDO) is a debt instrument where the collateral for the
promise to pay is an underlying pool of other debt obligations and even other CDO:s.
These underlying debt obligations can be business loans, mortgages, debt of developing
countries, corporate bonds of various ratings, asset-backed securities, or even problem/
non-performing loans. Tranches of the CDO are created based on the seniority of the
claims to the cash flows of the underlying assets, and these are given separate credit
ratings depending on the seniority of the claim, as well as the creditworthiness of the
underlying pool of debt securities.

CDOs may be created by a sponsor that secks to profit on the spread between the rate
to be earned on the underlying assets and the rate promised to the CDO holder (an
arbitrage CDO), or created by a bank or insurance company seeking to reduce its loan
exposure on its balance sheet (a balance sheet CDO).

LOS 62.k: Describe the mechanisms available for placing bonds in the primary
market and differentiate the primary and secondary markets in bonds.

The primary market for debt (newly created debt securities) functions in a manner
similar to the primary market for equities. Typically, an investment banker is involved
in advising the debt issuer and in distributing (selling) the debt securitics to investors.
When the investment banker actually purchases the entire issue and resells it, they are
said to have “underwritten” the issue. This arrangement is termed a firm commitment
while the deal is termed a bought deal. In an underwritten offering of debrt securities, the
underwriter will typically put together a syndicate of other investment bankers to aid in
distributing the securities. The underwriters can reduce their risk by preselling as much
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of the offering as possible to their institutional clients and hedging the interest rate risk
cxposure of the issue for the period they anticipate owning the sccurities. An alternative
is for the investment banker to agree to sell all of the issuc thar they can and this is
termed doing the offering on a best efforts basis.

In the above described process, since the price paid for the issuc and the anticipated sale
price is determined between the (lead) investment bank and the issuing company, the
offering is termed a negotiated offering. Another approach is an awction process where an
issuer of debt securities determines the size and terms of the issuc and several investment
banks, or underwriting syndicates of multiple investment banks, bid on what interest
rate they require to sell it. The syndicate with the lowest interest rate bid will be awarded

the deal.

In the United States, securities to be offered to public investors must be registered with
the SEC. When a new issuc of debt securities is not registered for sale to the public, it
still may be sold to a small number of investors. This is called a private placement or Rule
144A offering (after the rule that allows such transactions). Avoidance of the registration
process is valuable to the issuer and, since a private placement invelves a sale to a small
number of investors/institutions, the issue can be tailored to the needs and preferences
of the buyers. Since the issue cannot be sold to the public unless it is subsequently
registered, the buyers will require a slightly higher interest rate to compensate them for
the lack of liquidity of securities that are sold though a private placement.

The secondary market for debt securities includes exchanges, an over-the-counter dealer
market, and electronic trading networks. Traditionally, most secondary trading in debt
securities was transacted in a dealer market, with broker/dealers buying and selling
bonds for and from their inventories (i.c., acting as market makers). More recently,

the costs and risks of supplying the capital necessary to adequately fund bond trading
operations have increased and spreads have decreased. Because of this, electronic trading
has become a more important part of the secondary market for debt securities. These
electronic networks can be bids and offers by a single dealer, bids and offers by multiple
dealers, or simply anonymous customer bids and offers posted on an electronic trading
system with a trade clearing system.
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[OS 62
Sovereign debrt refers to the debr obligations of governments.

U.S. Treasury sccurities are sovereign debe of the U.S. government and are considered
free of credit risk. Sovereign debr of other countries has varying degrees of credit risk.

Sovereign debt is typically issued using one of four methods:

¢ Regular auction cycle with the entire issue sold at a single price.

e Regular auction cycle with bonds issued at multiple prices.

*  Ad hoc auction system with no regular cycle.

*  Tap system, auctioning new bonds identical to previously issucd bonds.

PS5 67

Securities issued by the U.S. Treasury include:

*  Bills—pure-discount securities maturing in four weeks, three months, or six months.
. Notes—coupon securities maturing in two, five, and ten years.

¢ Bonds—coupon securities maturing in 20 or 30 years.

Treasury Inflation Protected Securities (TIPS) are U.S. Treasury issues in which the
coupon rate is fixed but the par value is adjusted periodically for inflation, based on

changes in the CPI.

U.S. Treasuries from the most recent auction are referred to as on-the-run issues, while
Treasuries from previous auctions are referred to as off-the-run issucs.

LOS 62.c

Stripped Treasury securities are created by bond dealers who buy Treasury securities,
separate each of their scheduled coupon and principal payments, and resell these as zero-
coupon securities.

Treasury strips are traded in two forms—coupon strips and principal strips—and are
taxed by the IRS on the basis of accrued interest, like other zero-coupon securities.

LOS 62.d

Agencies of the U.S. government, including federally related institutions and
government sponsored enterprises, issue bonds that are not obligations of the
U.S. Treasury bur are considered to be almost default risk free.

1.0S 62.¢

A mortgage passthrough security is backed by a pool of amortizing mortgage loans
(the collateral) and has monthly cash flows that include interest payments, scheduled
principal payments, and prepayments of principal.

Prepayment risk is significant for investors in passthrough securities, since most
mortgage loans contain a prepayment option, which allows the issuer (borrower) to
make additional principal payments at any time.
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Collateralized mortgage obligations (CMOs) are customized claims to the principal and/
. [} . . .

or interest payments of mortgage passthrough securities and redistribute the prepayment

risk and/or maturity risk of the sccurities.

LOS 62.1
CMOs are created to decrease borrowing costs by redistributing prepayment risk or
altering the maturity structure to better suit investor preferences.

L.OS 62.g
Interest payments on state and local government sccurities (municipal sccurities, or

munis) are usually exempt from U.S. federal taxes, and from state taxes in the state of
1ssuance.

Municipal bonds include:

*  Tax-backed (general obligation) bonds backed by the taxing authority of the
governmental unit issuing the securities.

*  Revenue bonds, backed only by the revenues from the project specifically inanced
by the bond issue.

LOS 62.h

Corporate debt securities include bonds, medium-term notes, and commercial paper.

Bond rating agencies rate corporate bonds on capacity to repay (liquid asscts and cash
flow), management quality, industry prospects, corporate strategy, financial policies,
credit history, overall debt levels, the collateral for the issue, and the nature of the
covenants.

Corporate bonds may be secured or unsecured (called debentures). Security can be in the
form of real property, financial assets, or personal property/equipment.

Medium-term notes (MTN) are issued periodically by corporations under a shelf
registration, sold by agents on a best-efforts basis, and have maturities ranging from 9
months to over 30 years.

Structured notes combine a bond with a derivative to create a security that fills a need
for particular institutional investors.

Commercial paper is a short-term corporate financing vehicle and does not require
registration with the SEC if its maturity is less than 270 days. CP comes in two forms:
* Directly-placed paper sold directly by the issuer.

*  Dealer-placed paper sold to investors through agents/brokers.

Negotiable CDs are issued in a wide range of maturities by banks, trade in a secondary
market, are backed by bank assets, and are termed Eurodollar CDs when denominated
in U.S. dollars and issued outside the United States.

Bankers acceptances are issued by banks to guarantee a future payment for goods
shipped, sold at a discount to the future payment they promise, short-term, and have

limited liquidity.
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[.OS 62.1

Asset-backed securities (ABS) are debr that is s"uppor[ed by the cash flows from an
underlying pool of mortgages, auto loans, credit card receivables, commercial loans, or
other financial assets.

A special purpose vehicle is an entity to which the assets thar back an ABS are legally
transferred. If the corporation transferring these assets goes bankrupe, the assets are not
subject to claims from its creditors. As a result, the ABS can receive a higher credit rating
than the corporation and reduce the corporation’s funding costs.

External credit enhancement for an ABS can include corporate guarantees, letters of
credit, or third-party bond insurance.

LOS 62.]

Collateralized debt obligations (CDOs) are backed by an underlying pool of debt
sccurities which may be any one of a number of types: corporate bonds, loans, emerging
markets debt, mortgage-backed securities, or other CDO:s.

1LOS 62.k
The primary market in bonds includes underwritten and best-efforts public offerings, as
well as private placements.

The sccondary market in bonds includes some trading on exchanges, a much larger
volume of trading in a dealer market, and electronic trading networks which arc an
increasingly important part of the secondary market for bonds.
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CCONCEPT CHECKERS

A Treasury sccurity is quoted at 97-17 and has a par value of $100,000. Which
of the following is its quoted dollar price?

A. $97,170.00.

B. $97,531.25.

C. $100,000.00.

An investor holds $100,000 (par value) worth of Treasury Inflation Protected
Securities (TIPS) that carry a 2.5% semiannual pay coupon. If the annual
inflation rate is 3%, what is the inflation-adjusted principal value of the bond
after six months?

A. $101,500.
B. $102,500.
C. $103,000.

An investor holds $100,000 (par value) worth of TIPS currently trading at par.
‘The coupon rate of 4% is paid semiannually, and the annual inflation race is
2.5%. What coupon payment will the investor receive at the end of the first six
months?

A. $2,000.
B. $2,025.
C. $2,050.

A Treasury note (T-note) principal strip has six months remaining to marurity.
How is its price likely to compare to a 6-month Treasury bill (T-bill) that has
just been issued? The T-note price should be:

A. lower.

B. higher

C. the same.

Which of the following statements about Treasury securities is most accurate?

A. Treasury principal strips arc usually created from Treasury bills.

B. Treasury bonds may be used to create Treasury coupon strips.

C. Treasury coupon strips make lower coupon payments than Treasury principal
Strips.

Which of the following municipal bonds typically has the greater risk and is
issued with Aigher yields?

A. Revenue bonds.

B. Limited tax general obligation bonds.

C. Unlimited tax general obligation bonds.

A bond issue that is serviced with the earnings from a pool of Treasury securities
that have been placed in escrow is called a(n):

A. insured bond.

B. prerefunded bond.

C. credit-enhanced obligation.
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Of the following, the debt securities that are most often registered according to
the requirements of SEC Rule 415 (shelf registration) are:

A. corporate bonds.

B. medium-term notes.

C. mortgage-backed securities.

A corporation issuing assct-backed securities can often improve the credit rating
of the securities to above that of the issuing company by transferring the assets
to a{n):

A. asset trust.

B. bond insurer.

C. special purpose vehicle.

Which of the following is a difference between an on-the-run and an off-the-run
issue? An on-the-run issue:

A. is the most recently issued security of that type.

B. has a shorter maturity than an off-the-run issue.

C. is publicly traded whereas an off-the-run issue is not.

Compared to a public offering, a private placement of debrt securities likely has:
A. more liquidity and a lower yield.

B. less liquidity and a lower yield.

C. less liquidity and a higher yield.

Compared to negotiable CDs, bankers acceptances:
A. are more liquid.

B. have shorter maturities on average.

C. are more likely to pay periodic interest.

A debrt security that is collateralized by a pool of the sovereign debt of several
developing countries is most likely a(n):

A. CMO.
B. CDO.
C. ABS.

Activities in the primary market for debt securities would least likely include:
A. market making.

B. a best-efforts offering.

C. a firm commitment.
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NSWERS ~ CONCEPT CHECKERS

1. B This valuc is compured as follows: dollar price =
1
973—;‘%)( $100,000 = 0.9753125x$100,000 = $97,531.25.
2. A The annual inflation rate is 3%, which corresponds to 1.5% semiannually. Therefore,
the principal value has increased by 1.5%. So we have: new principal = $100,000 x
1.015 = $101,500.

3. B This coupon payment is computed as follows:

0.04
Coupon payment = ($100,000x 1 .0125)[*2—@ =3$2,025

4. C TheT-note principal surip has exactly the same cash flows (the principal) as the '1-bill.
Therefore, the prices of the two securities should be (about) equal. However, market
imperfections, such as illiquidicy, may lead to differences.

5. B Treasury coupon and principal strips are created by scparating (stripping) the principal
and coupons from Treasury notes and bonds and selling packages of these single-
maturity cash flows as individual zero-coupon securities. ‘Ireasury bills cannot be used
because they are alrecady zero-coupon securities.

6. A Revenue bond issues arc only obligated to pay principal and interest if revenuc from
the project that they helped fund is sufficient to service the issue. When issued, revenue
bonds typically are riskier than general obligation bonds and, consequently, have higher
yields.

~J
o=}

The cash flows generated by an escrow pool of Treasury securities are used to service
prerefunded bonds. Insured bonds carry third-party guarantees. There are no sccurities
formally known as absolute priority bonds or credit enhanced obligations (yet).

8. B Shelf registration is used with medium-term notes. This permits the issuc to be held in
inventory (on the “shelf”) and sold in parcels at the discretion of the issuer. Corporate
bonds and MBS are usually sold all at once.

9. C The assets are sold to a special purpose vehicle to protect them from general claims
against the issuing corporation.

10. A On-the-run issues are the most recently issued securities.

11. C Investors require a higher yield to compensatc for the fact thac privately placed debt is
not registered for public sale and is therefore less liquid than debt registered for public
sale.

12. B Bankers acceptances are short-term and pay no periodic interest. Like negotiable CDs,
they are as good as the credit of the issuing bank but have a very limited secondary
market.

13. B A CDO or collatcralized debt obligation is backed by an underlying pool of debt
securities which may be emerging markets debt. A CMO is backed by a pool of
mortgages, and an ABS is backed by financial assets.

14. A Market making refers to a dealer that trades in the secondary market for its own account
from inventory.

Page 66 ©2008 Kaplan Schweser



cfa download:www. cfaabc. org
email:cfaabc@gmail. com

The following is a review of the Analysis of Fixed Income [nvestments principles designed to address the
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UNDERSTANDING YIELD SPREADS

Study Session 15

Exam Focus

Yield spreads are simply differences becween
the yields of any two debtsecurities or types
of debrt sccurities. ‘Try to get a good grip on
the spread terminology in this review and
the characteristics that drive yield spreads.
You should know all three theories of the
term structure, not only their implications

what the yield curve shape can tell us
under each of the three theories. Learn the
relationships between taxable and after-tax
yields and between tax-free and rtaxable
equivalent yields well. Calculations of these
relations are almost sure to be worth some
points come exam day.

for the shape of the yicld curve but also

AR AN R a5 A NI T S 0 i vt AR, M LA T LA ST

LOS 63.a: tdentify the interest rate policy tools available to a central bank
(c.g., the U.S. Federal Reserve).

While interest rates are determined by a variety of economic conditions, in the United
States the Federal Reserve (Fed) attempts to manage short-term rates through its
monetary policy tools. The four interest rate tools of the Fed are as follows:

1. The discount rate is the rate at which banks can borrow reserves from the Fed. A
lower rate tends to increase bank reserves, encourage lending, and decrease interest
rates. A higher discount rate has the opposite effect, raising rates.

2. Open market operations refers to the buying or selling of Treasury securities by the
Fed in the open market. When the Fed buys securities, cash replaces securities in
investor accounts, more funds are available for lending, and interest rates decrease.
Sales of securities by the Fed have the opposite effect, reducing cash balances and
funds available for lending as well as increasing rates.

3. Bank reserve requirements are the percentage of deposits that banks must retain
(not loan out). By increasing the percentage of deposits banks are required to retain
as reserves, the Fed effectively decreases the funds that are available for lending. This
decrease in amounts available for lending will tend to increase interest rates. A
decrease in the percentage reserve requirement will increase the funds available for
loans and tends to decrease interest rates.

4. Persuading banks to tighten or loosen their credit policies. By asking banks to alter
their lending policies, the Fed attempts to affect their willingness to lend. Encour-
aging lending will tend to decrease rates and vice versa. ‘

The most commonly used policy tool is open marker operations.
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L.OS 63.D: Describe a yield curve and the various shapes of the yield curve.

We have mentioned yield curves previously as just a plot of yields by years to maturivy.
For a view of a current Treasury yield curve and related information, you can look at
www.bloomberg.com/markets/rates/index.html. The Treasury yield curve shows the
yields for U.S. Treasury sccurities (bills, notes, and bonds) with maturities from three
months to 30 years.

There are four general shapes that we use to describe yield curves:

1. Normal or upward sloping.
2. Inverted or downward sloping.
3. Flat.

4. Humped.

These four shapes are illustrated in Figure 1.

Figure 1: Yield Curve Shapes
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/'///
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Yield curves can take on just about any shape, so don’t think these examples are the
only ones observed. These four are representative of general types, and you need to be
familiar with what is meant by an “upward sloping” or “normal” yield curve and by an
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“inverted” or “downward sloping” yield curve. Humped and flat yield curves usually go
by just those descriptive names and shouldn’t present any problem. Just remember that a
Hat yield curve means that yields are all equal at every maturity.

LOS 63.c: Explain the basic theories of the term structure of interest rates and
describe the implications of each theory for the shape of the yield curve.

The pure expectations theory states that the yield for a particular maturity is an average
(not a simple average) of the short-term rates that are expected in the future. If short-
term rates are expected to rise in cthe future, interest rate yields on longer maturities will
be higher than those on shorter maturities, and the yield curve will be upward sloping.

If short-term rates are expected to fall over time, longer maturity bonds will be offered at
lower yields.

Proponents of the liquidity preference theory belicve that, in addition to expectations
about future short-term rates, investors require a risk premium for holding longer term
bonds. This is consistent with the fact that interest rate risk is greater for longer maturity

bonds.

Under this theory, the size of the liquidity premium will depend on how much
additional compensation investors require to induce them to take on the greater risk

of longer maturity bonds or, alternatively, how strong their preference for the greater
liquidity of shorter term debt is. An illustration of the effect of a liquidity premium on a
yield curve, where expected future short-term rates are constant, is presented in Figure 2.

Figure 2: Liquidity Premium

Yield

Yield curve with liquidity preference

Liquidity premium

Yield curve without liquidity preference (pure expectations)

Macurity

The market segmentation theory is based on the idea that investors and borrowers have
preferences for different maturity ranges. Under this theory, the supply of bonds (desire
to borrow) and the demand for bonds (desire to lend) determine equilibrium yields

for the various maturity ranges. Institutional investors may have strong preferences

for maturity ranges that closely match their liabilities. Life insurers and pension funds
may prefer long maturities due to the long-term nature of the liabilities they must
fund. A commercial bank that has liabilities of a relatively short maturity may prefer to
invest in shorter-term debt securities. Another argument for the market segmentation
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theory is that there are legal or institutional policy restrictions that prevent investors
from purchasing securities with maturities outside a particular marurity range. The

determination of yields for various macurity ranges of the yield curve is illustrated in
Figure 3.

Figure 3: Market Segmentation Theory and the Yield Curve
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Long-term
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D g D

Maturicy

A somewhat weaker version of the market segmentation theory is the preferred habitat
theory. Under this theory, yields also depend on supply and demand for various maturity
ranges, but investors can be induced to move from their preferred maturity ranges when
yields are sufficiently higher in other (non-preferred) maturity ranges.

Term Structure Theories and the Sha‘pe of the Yield Curve

The pure expectations theory by itself has no implications for the shape of the yield
curve. The various expectations and the shapes that are consistent with them are:

Short-term rates expected to rise in the future — upward sloping yield curve
Short-term rates are expected fall in the future — downward sloping yield curve
Short-term rates expected to rise then fall — humped yield curve

Short-term rates expected to remain constant — flat yield curve

The shape of the yield curve, under the pure expectations theory, provides us with
information about investor expectations about future short-term rates.

Under the liquidity preference theory, the yield curve may take on any of the shapes
we have identified. If rates are expected to fall a great deal in the future, even adding

a liquidity premium to the resulting negatively sloped yield curve can result in a
downward sloping yield curve. A humped yield curve could still be humped even with a
liquidity premium added to all the yields. Also note that, under the liquidity preference

theory, an upward sloping yield curve can be consistent with expectations of declining
short term rates in the future. This case is illustrated in Figure 4.
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Figure 4: Liquidity Premium Added to Decreasing Expected Rates
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The market segmentation theory of the term structure is consistent with any yield curve
shape. Under this theory, itis supply and demand for debt securities at cach marurity
range that determines the yield for that maturity range. There is no specific linkage
among the yields at different maturities, although, under the preferred habirar theory,
higher rates at an adjacent maturity range can induce investors to purchase bonds with
maturities outside their preferred range of maturities.

LOS 63.d: Define a spot rate.

Yield to maturity is the single discount rate that makes the present valuc of a bond’s
promised cash flows equal to its market price. Actually, the appropriace discount rates
for cash flows that come at different points in time are typically not all the same. The
discount rate for a payment that comes one year from now is not necessarily the same
discount rate that should be applied to a payment that comes five or ten years from now.
That is, the spot-rate yield curve is not flat (horizontal).

The appropriate discount rates for individual future paymeunts are called spot rates.

The spot rates for different time periods that correctly value (produce a value equal to
market price) the cash flows from a Treasury bond are called arbitrage-free Treasury spot
rates, or the theoretical Treasury spot-rate curve. We will examine the methodology for
estimating these rates and why they are called “arbitrage-free” spot rates a bit later. Here
we just introduce the idea of spot rates to differentiate them from coupon bond yields
(YTMs). Conceptually, spot rates are the discount rates for (yields on) zero-coupon
bonds, securities that have only a single cash flow at a future date. A simplc example
(with annual rather than semiannual payments) will illustrate this concept as applied to
coupon bonds.

Consider an annual-pay bond with a 10% coupon rate and three years to maturity. This
bond will make three payments. For a $1,000 bond these payments will be $100 in one
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year, $100 at the end of two years, and $1,100 three years from now. Suppose we are
given the following spot rates:

1 year = 8%
2 year = 9%
3 year = 10%

Discounting each promised payment by its corresponding spot rate, we can value the

bond as:

100 . 100 | 1,100
e
1.08  1.09% 1.10

=1,003.21

FOS 63,00 Compute, compare, and contrast the various yield s,[n"vzld neasures.

A yield spread is simply the difference between the yields on two bonds or two types of
bonds. Three different yicld spread measures are as follows:

1. The absolute yield spread is simply the difference between yields on two bonds.
This simple measure is sometimes called the nominal spread. Absolute yield spreads
are usually expressed in basis points (100ths of 1%).
absolute yicld spread = yield on the higher-yield bond — yield on the lower-yield bond

2. The relative yield spread is the absolute yield spread expressed as a percentage of the
yield on the benchmark bond.
absolute yield spread

relative yield spread = —
yield on the benchmark bond

3. The yield ratio is the ratio of the yield on the subject bond to the yield on the
benchmark bond.
subject bond yield

benchmark bond yield

yield ratio =

Note that the yield ratio is simply one plus the relative yield spread. The calculation of
these yield spread measures is illustrated in the following example.

Example: Computing yield spreads

Consider two bonds, X and Y. Their respective yields are 6.50% and 6.75%. Using
bond X as the benchmark bond, compute the absolute yield spread, the relative yield
spread, and the yield ratio for these bonds.

Answer:

absolute yield spread = 6.75% ~ 6.50% = 0.25% or 25 basis points
relative yield spread = 0.25% / 6.50% = 0.038 = 3.8%
yield ratio = 6.75% / 6.50% = 1.038
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The most commonly used yield spread is the absolute yield spread, even though it is
the most simplistic. A shortcoming of the absolute yicld spread is that it may remain
constant, even though overall rates rise or fall. In this case, the cffect of rising or falling
rates on spreads is captured by the relative yield spread or the yield ratio,

For example, consider two yields that rise from 6.5% and 7.0% to 7.0% and 7.5%,
respectively. The absolute yield spread remains constant at 50 basis points, while the
relative spread falls from 7.69% to 7.14% and the yicld ratio decreases from 1.077 to
1.071.

LOS 63.1: Describe a credit spread and discuss the suggested relation between
credit spreads and the well-being of the cconomy.

A credit (or quality) spread is the difference in yields between two issues that are similar
in all respects except for credit rating. An example of a credit spread is the difference in
yields between long AA rated general obligation (GO) municipal bonds and long A rated
GO munis (an intramarket spread as well). Obviously, these spreads show the effect of
credit quality on yields and reveal the risk-return tradeoff the investor can expect

(i.e., how much added return an investor can earn by investing in issues with higher
perceived credit risk).

Credit spreads are related to the state of the economy. During an expanding economy,
credit spreads decline as corporations are expected to have stronger cash flows. On

the other hand, during economic contractions, cash flows are pressured, leading to a
greater probability of default and higher yields on lower-quality issues. When investors
anticipate an economic downturn, they often sell low-quality issues and buy high-quality
issucs, including Treasuries. This “flight to quality” puts downward pressure on the
prices of low-quality issues, raising their yields.

LOS 63.g: Identify how embedded options aftect yield spreads.

A call option on a bond is an option the bond issucr holds and will only be exercised if it
is advantageous to the issuer to do so. From the bondholder’s perspective, a non-callable
bond is preferred to a bond that is otherwise identical but callable. Investors will require
a higher yield on a callable bond, compared to the same bond without the call feature.
Therefore, yield spreads to a benchmark bond, such as a similar maturity Treasury issue,
are higher for the callable bond. By the same reasoning, yield spreads must be greater to
compensate bondholders for the prepayment option embedded in mortgage passthrough
securities.

The inclusion of a put provision or a conversion option with a bond will have

the opposite effect; the choice of whether to exercise either of these options is the
bondholder’s. Compared to an identical option-free bond, a putable bond will have a
lower yield spread to Treasuries due to the value of the put feature “included” with the

bond.
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The fact that option provisions affect yield spreads is important because this tells us
chat spreads for bonds with embedded options are not purely premidms for credit risk,
liquidity differences, and maturity (duration) risk.

LOS 63.h: Explain how the liquidity or issuc-size of a bond affects its yicld
spread relative o risk-free sccurities and relative to other securities.

Bonds that have less liguidity have higher spreads to Treasuries. Investors prefer more
liquidity to less and will pay a premium for greater liquidity. A higher price for a bond
that is identical to another in all aspects excepe that it is more actively traded—and
therefore more liquid—translates into a lower yield compared to the less liquid bond.

Liquidity is affected by the size of an issue. Larger issues normally have greater liquidity
because they are more actively traded in the secondary market. Empirical evidence
suggests that issues with greater size have lower yield spreads. When compared with
identical buc smaller issues, larger-size issues have lower yields due to their greater

liquidity.

LOS 63.i: Compute the after-tax yield of a taxable security and the tax-
equivalent yield of a tax-cxempt security.

The after-tax yield on a taxable security can be calculated as:

after-tax yield = raxable yield x (1 — marginal tax rate)

Example: Computing after-tax yield

What is the after-tax yield on a corporate bond with a yield of 10% for an investor with
a 40% marginal tax rate?

Answer:

Investors are concerned with after-tax returns. The marginal tax rate is the percentage
that must be paid in taxes on one additional dollar of income, in this case interest
income. ' ‘

For an investor with a marginal tax rate of 40%, 40 cents of every additional dollar of

taxable interest income must be paid in taxes. For a taxable bond that yields 10%, the
after-tax yield to an investor with a 40% marginal tax rate will be:

10%(1 - 0.4) = 6.0% after tax
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Tax-exempt securities can offer lower yields compared to taxable securities because

the yields they ofter are after-tax yields. The higher an investor’s marginal tax rarte, the
greater the actractiveness of a tax exempt issue compared to a taxable issue. The
taxable-equivalent yield is the yield a particular investor must earn on a waxable bond to
have the same after-tax return they would receive from a particular tax-exempt issue. The
calculation is just a rearrangement of the after-tax yield formula above.

tax-free yield

taxable-equivalent yield = -
(1~ marginal wax rate)

Example: Taxable-equivalent yield

Consider a municipal bond that offers a yield of 4.5%. If an investor is considering
buying a fully taxable Treasury security offering a 6.75% yield, should she buy the
Treasury security or the municipal bond, given that her marginal tax rate is 35%?

Answer:

We can approach this problem from two perspectives. First, the taxable equivalent yield
4.5%

(1-0.35)
the municipal bond is preferred.

on the municipal bond is = 6.92%, which is higher than the taxable yield, so

Alternatively, the after-tax return on the taxable bond is 0.0675 % (1 —0.35) = 4.39%.

Thus, the after-tax return on the municipal bond (4.5%) is greater than the after-tax
yield on the taxable bond (4.39%), and the municipal bond is preferred.

Either approach gives the same answer; she should buy the municipal bond.

LOS 63.): Define LIBOR and explain its importance to funded investors who
borrow short term.

We previously mentioned LIBOR (London Interbank Offered Rate) in reference to the
rates paid on negotiable CDs by banks and bank branches located in London. LIBOR
has become the most important benchmark or reference rate for floating-rate debt
securities and short-term lending. LIBOR is determined each day and published by the
British Bankers™ Association for several currencies, including the U.S., Canadian, and
Australian dollars, the Euro, Japanese yen, British pounds, and Swiss francs, among
others. While the maturity of the CDs that banks invest in can range from overnight to
five ycars, LIBOR is most important for short-term rates of one year or less.

©2008 Kaplan Schweser Page 75



cfa download:www. cfaabc. org
email:cfaabc@gmail. com
Study Session 15
Cross-Reference to CFA Institute Assigned Reading #63 — Understanding Yield Spreads

A funded investor is one who borrows to finance an investment position. The
importance of LIBOR in this context is as a measure of the funding costs because the
loans to finance the investment are most often floating-rate loans or short-term loans
where the reference rate is published LIBOR. Recall that floating-rate loans are based on
a reference rate plus a margin. A funded investor with a borrowing rate of 2-month
(60-day) LIBOR + 40 basis points would have a borrowing cost (annualized) of 2.6%
when 2-month LIBOR is quoted at 2.2%. The profits of such a funded investor would
depend on his or her ability to carn greater than a 2.6% annual rate on the investments
funded in such a manner.
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KEY CONCEPTS

L.OS 63.a

The Federal Reserve Board’s tools for affecting short-term interest rates are the discount
rate, open-market operations, the reserve requirement, and persuasion to influence
banks’ lending policies.

LOS 63.b

Yield curves represent the plot of yield against maturity.
The gencral yield curve shapes arc upward or downward sloping, flat, or humped.

LOS 63.¢

Theories of the yield curve and their implications for the shape of the yield curve are:

*  The pure expectations theory argues that rates at longer maturities depend only on
expectations of future short-term rates and is consistent with any yield curve shape.

* The liguidity preference theory of the term structure states that longer-term rates
reflect investors’ expectations about future short-term rates and an increasing
liquidity premium to compensate investors for exposure to greater amounts of
interest rate risk at longer marurities. The liquidity preference theory can be
consistent with a downward sloping curve if an expected decrease in short-term rates
outweighs the liquidity premium.

*  The marker segmentation theory argues that lenders and borrowers have preferred
maturity ranges and that the shape of the yicld curve is determined by the supply
and demand for securities within each maturity range, independent of the yield in
other maturity ranges. It is consistent with any yield curve shape and in a somewhat
weaker form is known as the preferred habitat theory.

1.OS 63.d

Treasury spot rates are the appropriate discount rates for single cash flows (coupon or
principal payments) from a U.S. Treasury security, given the time until the payment is to
be received.

LOS 63.c

Types of yield spreads:

*  The absolute yield spread is the difference between the yield on a particular security
or sector and the yield of a reference (benchmark) security or sector, which is often
on-the-run Treasury securities of like maturity.

»  The relative yield spread is the absolute yicld spread expressed as a percentage of the
benchmark yield. This is arguably a superior measure to the absolute spread, since
it will reflect changes in the level of interest rates even when the absolute spread
remains constant.

*  The yield ratio is the ratio of the yield on a security or sector to the yield on a
benchmark security or sector; it is simply one plus the relative yield spread.
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LOS 63.f
A credit spread is the yield difference between two bond issues due to differences in their
credit ratings.

Credit spreads narrow when the cconomy is healthy and expanding, while they increase
during contractions/recessions reflecting a “flight to (higher) quality” by investors.

LOS 63.8
Call options and prepayment options increase yields and yield spreads compared to
option-frec bonds.

Put options and conversion options decrease yields and yield spreads compared to
comparable option-free bonds.

LOS 63.h
Bonds with less liquidity are less desirable and must offer a higher yield. Larger bond
issues arc more liquid and, other things equal, will have lower yicld spreads.

1.OS 63

To compare a tax-exempt bond with a taxable issue, use either of the following:

* After-tax yield = taxable yield x (1 — marginal tax rate), and compare it to
tax-ex ield.
A-exempt yie tax-free yield

Taxable-equivalent yicld = , and compare it to a taxable yield.

(1 - marginal tax rate)
LOS 63,
LIBOR for various currencies is determined from rates at which large London banks
loan money to each other and is the most important reference rate globally for
floating-rate debt and short-term loans of various maturities.
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o

Under the pure expectations theory, an inverted yield curve is interpreted as

evidence that:

A. demand for long-term bonds is [alling.

B. short-term rates are expected to fall in the future.
C. investors have very little demand for liquidity.

According to the liquidity preference theory, which of the following statements

is least accurate?

A. All else equal, investors prefer short-term securities over long-term securities.

B. Investors perceive little risk differential between short-term and long-term
securities.

C. Borrowers will pay a premium for long-term funds to avoid having to roll
over short-term debr,

With respect to the term structure of interest rates, the market segmentation

theory holds that:

A. an increasc in demand for long-term borrowings could lead to an inverted
yield curve.

B. expectations about the future of short-term interest rates are the major
determinants of the shape of the yield curve.

C. the yield curve reflects the maturity demands of financial institutions and
Investors.

The most commonly used tool of the Fed to control interest rates is:
A. the discount rate.

B. the bank reserve requirement.

C. open market operations.

For two bonds that are alike in al respects except maturity, the relative yield
spread is 7.14%. The yield ratio is closest to:

A, 0.714.
B. 1.0714.
C. 107.14.

Assume the following yields for different bonds issued by a corporation:
* I-year bond: 5.50%.
e 2-year bond: 6.00%.
*  3-year bond: 7.00%.

If a 3-year U.S. Treasury is yielding 5%, then what is the absolute yield spread on
the 3-year corporate issue?

A. 0.40.
B. 100 bp.
C. 200 bp.
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7. Assume the following corporate yield curve:
* l-year bond: 5.00%. '
* 2-year bond: 6.00%.
*  3-year bond: 7.00%.

If a 3-year U.S. Treasury yielding 6% is the benchmark bond, the relative yicld
spread on the 3-year corporate is:

A 16.67%.

B. 1.167.

C. 14.28%.

8. If a U.S. investor is forecasting that the yicld spread between U.S. Treasury
bonds and U.S. corporate bonds is going to widen, which of the following
beliefs would he be also most likely to hold?

A. The economy is going to expand.
B. The economy is going to contract.
C. There will be no change in the cconomy.

9. For two bonds that arc alike in all respects except credit risk, the yield ratio is
1.0833. If the yield on the higher yield bond is 6.5%, the lower yicld bond yield

is closest to:

A. 5.50%.
B. 6.00%.
C. 8.33%.
10. Given two bonds that are equivalent in all respects except tax status, the

marginal tax rate that will make an investor indifferent between an 8.2% taxable
bond and a 6.2% tax-exempt bond is closest to:

A. 24.39%.
B. 37.04%.
C. 43.47%.
11. Which of the following statements most accurately describes the relationship

between the economic health of a nation and credit spreads?

A. Credit spreads and economic well-being are not correlated.

B. Credit spreads decrease during an expanding economy because corporate
cash flows are expected to rise.

C. Credit spreads increase during an expanding economy because corporations
invest in more speculative projects.

12. Which of the following most accurately describes the relationship berween
liquidity and yield spreads relative to Treasury issues? All else being equal, bonds
with:

A. less liquidity have lower yield spreads to Treasuries.
B. greater liquidity have higher yield spreads to Treasuries.
C. less liquidity have higher yield spreads ro Treasuries.
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A narrowing of credit spreads would have the least impact on the value of which
of the following investments?

A. AAA corporate bond.

B. 30-year Treasury bond.

C. BB+ rated corporate bond.

Assume an investor is in the 31% marginal tax bracket. She 1s considering the
purchase of either a 7.5% corporate bond that is selling at par or 2 5.25% tax-
exempt municipal bond that is also selling at par. Given that the two bonds are
comparable in all respects except their tax status, the investor should buy the:
A. corporate bond, since it has the higher yield of 7.50%.

B. municipal bond, since its taxable-equivalent yield is 7.61%.

C. corporate bond, since its after-tax yield is higher.
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1. B Aninverted or downward-sloping yicld curve, under the pure expectations theory,

indicates that short-term rates are expected to decline in the future.

to
o=

Rational investors feel that long-term bonds have more risk exposure than short-term
securities (i.c., Jong-term securities arc less liquid and subject to more price voladility).
The other statements are correct.

3. € The market segmentation theory holds that certain types of financial institutions and
investors prefer to confine {most of ) their investment activity to certain maturity ranges
of the fixed-income market and that supply and demand forces within each scgment
ultimately determine the shape of the yield curve.

4. C  Open market operations are carried on frequently. The Fed’s selling of Treasuries in the
open market rakes money out of the cconomy, reducing the amount of loanable funds
and increasing interest rates. The opposite occurs when the Fed buys Treasuries in the

open nuarket.
S. B The yield ratio is 1 + relative yicld spread, or 1 + 0.0714 = 1.0714.

6. C  Absolute yield spread = yield on the 3-ycar corporate issuc — yicld on the on-the-run
3-year Treasury issue = 7.00% — 5.00% = 2.00% or 200 bp.

7. A The vicld on the corporate is 7%, so the relative yield spread is 7%= 6% hich is 1/6
or 16.67% of the 3-ycar Treasury yield. 6%

8. B. A contracting economy means lower corporate earnings which increases the probability
of default on debr and increases yield spreads between corporate issues and Treasuries at
a particular maturicy.

9. B vyield ratio = M =1.0833. Given the higher yicld is 6.5%, the lower yield

lower yield bond

6.5%
1.0833

can be calculated as: = lower yield bond = 6.0%.

10. A The tax rate that makes investors indifferent between two otherwise equivalent bonds is
determined by solving for the tax rate in the equation: tax-exempt yield = (1 - tax rate) x
taxable yield. Rearranging this relationship, we have:

tax-exempt rate 6.2

1-—=24.39%.
8.2

marginal tax rate =1—
taxable rate

11. B Asan economy expands, credic spreads decline as expected corporate earnings rise. This
is because, with stronger earnings, corporations are less likely to default on their debt.

12. C  The less liquidity a bond has, the higher its yield spread relative to Treasuries. This is
because investors require a higher yield to compensatc them for giving up liquidity,
which results in a greater spread over Treasury issues, which arc very liquid.

13. B Since we usually speak of credit spreads as yield spreads to Treasuries, a change in the
yield spread does not imply any change in the values of Treasurics.
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525 525

22222 7 61%.
(1-03) 069 7

14. B The taxable-equivalent yicld on this mugicipal bond is

Since this is higher than the yield on the (raxable) corporate bond, the municipal bond
is preferred. Alernatively, the after-tax yield on the corporate is 7.5% (1 - 0.31) =
5.175%, which 1s less than the tax-exempt yield, leading to the same decision.
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The following is a review of the Analysis of Fixed Income Investments principles designed to address the
learning outcome statements set forth by CFA Institute®, This topic is also covered in:

INTRODUCTION TO THE VALUATION OF

DEBT SECURITIES

Study Session 16

Exam Focus

Bond valuation is all about calculating the
present value of the promised cash flows.
If your time-value-of-money (1TVM) skills
arc not up to speed, take the time now to
revisit the Study Session 2 review of TVM
concepts. The material in this topic review
is very important. Calculating the value of
a bond by discounting expected cash flows

should become an easy excrcise. The final
material, on discounting a bond’s expected
cash flows using spot rates and the idea of
“arbitrage-free” bond valuation, is quite
important as well. A good understanding
here will just make what follows easier to
understand.

CILUAURG Y e BATIA L N  oT LL Ul TR IR s BT L L e DT T e R GRS T 4 e R T

1.OS 64.a: Explaia the steps in the bond valnation process.

The general procedure for valuing fixed-income securities (or any security) is to take
the present values of all the expected cash flows and add them up to get the value of the

sccurity.

There are three steps in the bond valuation process:

Step I1: Estimate the cash flows over the life of the security. For a bond, there are two
types of cash flows: (1) the coupon payments and (2) the return of principal.

Step 2: Determine the appropriate discount rate based on the risk of (uncertainty
abourt) the receipt of the estimated cash flows.

Step 3: Calculate the present value of the estimated cash flows by multiplying the

bond’s expected cash flows by the appropriate discount factors.

LOS 64.b: Idenuly the types of bonds for which estimating the expected cash
flows is difficult, and cxplain the problems encountered when estimating the

cash flows for these bonds.

Certainly, one problem in estimating future cash flows for bonds is predicting defaults
and any potential credir problems that make the receipt of future cash flows uncertain.
Aside from credit risk, however, we can identify three situations where estimating
future cash flows poses additional difficulties.

1. The principal repayment stream is not known with certainty. This category
includes bonds with embedded options (puts, calls, prepayment options, and
accelerated sinking fund provisions). For these bonds, the future stream of principal
payments is uncertain and will depend to a large extent on the future path of
interest rates. For example, lower rates will increase prepayments of mortgage
passthrough securities, and principal will be repaid earlier.
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2. Thgcoupon payments are not known with certainty. With floating-rate sccuritics,
future coupon payments depend on the path of interest rates. With some floating-
rate sccurities, the coupon payments may depend on the price of a commodity or
the rate of inflation over some future period.

3. The bond is convertible or exchangeable into another security. Without informa-
tion about future stock prices and interest rates, we don’t know when the cash flows
will come or how large they will be.

LOS 64.¢c: Compute the value of a bond and the change in value that is
attributable to a change in the discount rate.

For a Treasury bond, the appropriate rate used to value the promised cash flows is the
risk-free rate. This may be a single rate, used to discount all of the cash flows, or a
series of discount rates that correspond to the times until each cash flow arrives.

For non-Treasury securities, we must add a risk premium to the risk-free (lreasury)
rate to determine the appropriate discount rate. This risk premium is one of the yicld
spread measures covered in the previous review and is the added yicld to compensate
for greater credit risk, liquidity risk, call risk, prepayment risk, etc. When using a
single discount rate to value bonds, the risk premium is added to the risk-free rate to
get the appropriate discount rate for all of the expected cash flows.

yicld on a risky bond = yield on a default-free bond + risk premium

Other things being equal, the riskier the security, the higher the yicld differential (or
risk premium) we need to add to the on-the-run Treasury yields.

Computing the Value of a Bond

Valuation with a single yield (discount rate). Recall that we valued an annuity using the
time value of money keys on the calculator. For an option-free coupon bond, the coupon
payments can be valued as an annuity. In order to take into account the payment of the
par value at maturity, we will enter this final payment as the future value. This is the
basic difference between valuing a coupon bond and valuing an annuity.

For simplicity, consider a security that will pay $100 per year for ten years and make a
single $1,000 payment at maturity (in ten years). If the appropriate discount rate is 8%
for all the cash flows, the value is:

100 100 100 100 100 1,000
S ML St SN —
1.08  1.08> 1.08% 1.08 1.08'0 " 1.08

= $1,134.20 = present value of expected cash flows

This is simply the sum of the present values of the future cash flows, $100 per year for
ten years and $1,000 (the principal repayment) to be received at the end of the tenth
year, at the same time as the final coupon payment.
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The calculator solution is:

N = 10; PMT = 100; FV = 1,000; I/Y = 8; CPT — PV = -$1,134.20

where:

N = number of years

PMT = the annual coupon payment

1/Y = the annual discount rate

[V = the par value or selling price at the end of an assumed holding period

Professor’s Note: lake note of a couple of points heve. The discount rate is entered
as a whole number in percent, 8, not 0.08. The ten coupon payments of $100
each are taken carve of in the N = 10 entry, the principal repayment is in the FV

= 1,000 entry. Lastly, note that the PV is negative; it will be the opposite sign to
the sign of PMT and FV. The calculator is just “thinking” that if you receive the
payments and future value (you own the bond), you must pay the present value of
the bond today (you must buy the bond). Thats why the PV amount is negative; it
is a cash outflow to a bond buyer. Just make sure that you give the payments and
Sfuture value the same sign, and thewn you can ignore the sign on the answer (PV).

The Change in Value When Interest Rates Change

Bond values and bond yields are inversely related. An 7ncrease in the discount rate will
decrease the present value of a bond’s expected cash flows; a decrease in the discount rate
will increase the present value of a bond’s expected cash flows. The change in bond value
in response to a change in the discount rate can be calculated as the difference between
the present values of the cash lows at the two different discount rates.
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Example: Changes in required yield

A bond has a par value of $1,000, a 6% semiannual coupon, and three years to maturity.
Compute the bond values when the yield to maturity is 3%, 6%, and 12%.

Answer:

Acl/Y = %; N =3x2; FV =1,000; PMT = %9; CPT — PV =-1,085.458

Acl/Y = %’ N =3x2; FV =1,000; PMT = 6%; CPT — PV = —1,000.000

60

Acl/Y = %; N =3x2; FV =1,000; PMT = 5 ; CPT — PV = —852.480

We have illustrated here a point covered earlier; if the yield to maturity equals the
coupon rate, the bond value is equal to par. If the yield to macurity is higher (lower) than
the coupon rate, the bond is trading at a discount (premium) to par.

We can now calculate the percentage change in price for changes in yield. If the required
yield decreases from 6% to 3%, the value of the bond increases by

1,085.46
1,000.00

—1=18.546%.

If the yield increases from 6% to 12%, the bond value decreases by

852.48

———— —1=-14.752%.
1,000.00

Professor’s Note: Notice that in these calculations, you only need to change the
Sl interest rate (1/Y) and then compute PV once the values of N, PMT, and FV have
been entered. The TVM keys “remember” the values for these inputs even after the
calculator has been turned off!

Price-yield profile. If you plot a bond’s yield to its corresponding value, you'll get a
graph like the one shown in Figure 1. Here we see that higher prices are associated with
lower yields. This graph is called the price-yield curve. Note that it is not a straight line
but is curved. For option-free bonds, the price-yield curve is convex toward the origin,
meaning it looks like half of a smile.
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Figure 1: The Price-Yield Profile

Bond

Value (% of Par)

108.5
100.0

85.2

! i : Market
3% 6% 12% Yicld

LOS 64.d: Explain how the price of a bond changes as the bond approaches
its maturity date, and compute the change in value that 1s attributable o the
passage of time.

Prior to maturity, a bond can be selling at a significant discount or premium to par
value. However, regardless of its required yield, the price will converge to par value
as maturity approaches. Consider the bond in the previous example ($1,000 par
value, 3-year life, paying 6% semiannual coupons). The bond values corresponding
to required yields of 3, 6, and 12% as the bond approaches maturity are presented in
Figure 2.

Figure 2: Bond Values and the Passage of Time

Time to Maturity YTM = 3% YTM = 6% YTM = 12%
3.0 years $1,085.40 $1,000.00 $852.48
25 1,071.74 1,000.00 873.63

2.0 1,057.82 1,000.00 896.05

1.5 1,043.68 1,000.00 919.81

1.0 1,029.34 1,000.00 945.00

0.5 1,014.78 1,000.00 971.69

0.0 1,000.00 1,000.00 1,000.00

To compute the change in bond value due to the passage of time, just revalue the
bond with the number of periods (remaining until maturity) reduced. Note that in
the preceding example, the value of a 6% bond with three years until maturity and

a yield to maturity of 3% is FV = 1,000; PMT = 30; N = 6; I/Y = 1.5; CPT — PV =
$1,085.46. To see the effect of the passage of time (with the yield to maturity held
constant) just enter N = 5 CPT — PV to get the value one period (six months) from
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now of $1,071.74, or N = 4 CPT - PV 1o get the valuc two periods (one year) from

now of $1,057.82.

The change in value associared with the passage of time for the three bonds
represented in Figure 2 is presented graphically in Figure 3.

Figure 3: Premium, Par, and Discount Bonds

Bond

Value ($)
A premium bond (e.g., a 6% bond trading at

1,085.458 ———___ YTM of 3%) N

A par value bond (e.g., 2 6% bond trading at T

YTM of 6%)

1,000.00 ~--=----=--- S > M
A discount bond (c.g., a 6% bond trading at = ,f"'/
YTM of 12%) N T

852.480 —

Time

LOS 64.¢: Compute the value of a 7ero-coupon bond.

Since a zero-coupon bond has only a single payment at maturity, the value of a zero
is simply the present value of the par or face value. Given the yield to maturity, the
calculation is:

maturity value
i)numbcr of years x 2

bond value =

(1+
Note that this valuation model requires just three picces of information:

1. The bond’s maturity value, assumed to be $1,000.
2. The semiannual discount rate, 7.

3. The life of the bond, N years.
Alternatively, using the TVM keys, we enter:

PMT = 0; FV = par; N = # years x 2; I/Y = YTM/2 = semiannual discount rate;
CPT — PV

Although zero-coupon bonds do not pay coupons, it is customary to value zero-coupon

bonds using semiannual discount rates. Note that NV is now two times the number of

years to maturity and that the semiannual discount rate is one-half the yield to marurity

expressed as a BEY.
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Example: Valuing a zero-coupon bond

Compute the value of a 10-year, $1,000 face value zero-coupon bond with a yield to
marurity of 8%.

Answer:

To find the value of this bond given its yield to maturity of 8% (a 4% semiannual rate),
we can calculate:

bond value = 1,000 = 1,000 = $456.39

(1+0.0§/§)10X2 (1.04)20

Or, using a calculator, use the following inputs:
N =10 x 2=20; FV =1,000; I/Y = 8/ = 4 PMT = 0; CPT — PV = —$456.39

The difference between the current price of the bond ($456.39) and its par value
($1,000) is the amount of compound interest that will be earned over the 10-year life of
the issue.

oo Professor’s Note: Exam questions will likely specify whether annual or semiannual
o discounting should be used. Just be prepared 1o value a zero-coupon bond either
wdy.

LOS 041 Dapluin the abittage-feee valuaion approach and the market process
that forces the price of a bond woward its arbitrage-free value, and explain how
a dealer can generaie an arbitrage profit if @ bond is mispriced.

Yield to maturity is a summary measure and is essentially an internal rate of return
based on a bond’s cash flows and its market price. In the traditional valuation
approach, we get the yield to maturity of bonds with maturity and risk characteristics
similar to those of the bond we wish to value. Then we use this rate to discount the
cash flows of the bond to be valued.

With the arbitrage-free valuation approach, we discount each cash flow using a discount
rate that is specific to the maturity of each cash flow. Again, these discount rates are called
spot rates and can be thought of as the required rates of return on zero-coupon bonds
maturing at various times in the future.

The arbitrage-free valuation approach simply says that the value of a Treasury bond
based on (Treasury) spot rates must be equal to the value of the “parts” (i.e., the sum of
the present values of all of the expected cash flows). If this is not the case, there must
be an arbitrage opportunity. If a bond is selling for less than the sum of the present
values of its expected cash flows, an arbitrageur will buy the bond and sell the “picces.”
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If ¢he bond is sclling for more than the sum of the values of the pieces (individual cash

Rows), one could buy the pieces, package them to “make” a bond, and then sell the bond
Y p p g

“package” to carn an arbitrage profit.

The first step in checking for arbitrage-free valuation is to value a coupon bond using
the appropriate spot rates. The second step is to compare this value to the market price
of the bond. If the computed value is not equal to the market price, there is an arbitrage
profit to be earned by buying the lower-priced alternative (either the bond or the
individual cash flows) and selling the higher-priced alternative. Of course, this assumes
that there are zero-coupon bonds available that correspond to the coupon bond’s cash
flows.

Example: Arbitrage-free valuation

Consider a 6% Treasury note with 1.5 years to maturity. Spot rates (expressed as
semiannual yields to maturity) are: 6 months = 5%, 1 year = 6%, 1.5 years = 7%. [f the
note is selling for $992, compute the arbitrage profit, and explain how a dealer would
perform the arbitrage.

Answer:

To value the note, note that the cash flows (per $1,000 par value) will be $30, $30, and
$1,030 and chat the semiannual discount rates are half the stated yield to maturity.

Using the semiannual spot rates, the present value of the expected cash flows is:

30 . 30 | 1,030
+ 2 3
1025 1.03%  1.035

= $986.55

present value using spot rates =

This value is less than the market price of the note, so we will buy the individual cash
flows (zero-coupon bonds), combine them into a 1.5-year note “package,” and sell the
package for the market price of the note. This will result in an immediate and riskless

profit 0of 992.00 — 986.55 = $5.45 per bond.

Determining whether a bond is over- or undervalued is a 2-step process. First, compure
the value of the bond using either the spot rates or yield to maturity, remembering that
both are often given as two times the semiannual discount rate(s). Second, compare this
value to the market price given in the problem to see which is higher.

How a Dealer Can Generate an Arbitrage Profit

Recall that the Treasury STRIPS program allows dealers to divide Treasury bonds into
their coupon payments (by date) and their maturity payments in order to create zero-
coupon securities. The program also allows reconstitution of Treasury bonds/notes by
putting the individual cash flows back together to create Treasury securities. Ignoring
any costs of performing these transformations, the ability to separate and reconstitute
Treasury securities will insure that the arbitrage-free valuation condition is mer.
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The STRIPS program allows for just the arbitrage we outlined previously. If the price
of the bond is greater than its arbitrage-free value, a dealer could buy the individual
cash flows and sell the package for the market price of the bond. If the price of the bond
is less than its arbitrage-free value, an arbitrageur can make an immediate and riskless
profit by purchasing the bond and selling the parts for more than the cost of the bond.

Such arbitrage opportunities and the related buying of bonds priced “too low” and
sales of bonds priced “too high” will force the bond prices toward equality with their
arbitrage-free values, eliminating further arbitrage opportunities.
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KEY CONCEPTS

LOS 64.a

"lo value a bond, one must:

*  Lstimate the amount and timing of the bond’s future payments of interest and
principal.

*  Determine the appropriate discount rate(s).

* Calculate the sum of the present values of the bond’s cash flows.

LOS 64.b

Certain bond features, including embedded options, convertibility, or oating rates,
can make the estimarion of future cash flows uncertain, which adds complexity to the
estimation of bond values.

YOS Gd e
‘To compute the value of an option-free coupon bond, value the coupon payments as an
annuity and add the present value of the principal repayment at maturity.

The change in value that is attributable to a change in the discount rate can be
calculated as the change in the bond’s present value based on the new discount rate

(yield).

1OS 04.d
When interest rates (yiclds) do not change, a bond’s price will move toward its par valuc
as time passes and the maturity date approaches.

To compute the change in value that is attributable to the passage of time, revalue the
bond with a smaller number of periods to maturity.

LOS 64.¢
The value of a zero-coupon bond calculated using a semiannual discount rate, ¢
(one-half its annual yield to maturity), is:

maturity value

bond value = o of
(1 + i)num er of years X 2

LOS 64.4
A Treasury spot yield curve is considered “arbitrage-free” if the present values of Treasury
securities calculated using these rates are equal to equilibrium market prices.

If bond prices are not equal to their arbitrage-free values, dealers can generate arbitrage
profits by buying the lower-priced alternative (either the bond or the individual cash
flows) and selling the higher-priced alternative (cither the individual cash flows or a
package of the individual cash flows equivalent to the bond).
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'CONCEPT CHECKERS
1. An analyst observes a 5-year, 10% coupon bond with semiannual payments. The
face value is £1,000. How much is cach coupon payment?
A £25.
B. £50.
C. £100.
2. A 20-year, 10% annual-pay bond has a par value of $1,000. What would this
bond be trading for if it were being priced to yield 15% as an annual rate?
A, $685.14.
B. $687.03.
C. $828.39.
3. An analyst obscrves a S-year, 10% semiannual-pay bond. The face amount is

£1,000. The analyst believes that the yicld to maturity for this bond should be
15%. Bascd on this yield estimate, the price of this bond would be:

A. £828.40.

B. £1,189.53.

C. £1,193.04.

4, Two bonds have par values of $1,000. Bond A is a 5% annual-pay, 15-year bond
priced to yicld 8% as an annual rate; the other (Bond B) is a 7.5% annual-pay,
20-ycar bond priced to yield 6% as an annual rate. The valucs of these two
bonds would be:

Bond A Bond B
A. $740.61 $847.08
B. $740.61 $1,172.04
C. $743.22  $1,172.04

5. Bond A is a 15-year, 10.5% semiannual-pay bond priced with a yield to
maturity of 8%, while Bond B is a 15-year, 7% semiannual-pay bond priced
with the same yicld to maturity. Given that both bonds have par values of
$1,000, the prices of these two bonds would be:

Bond A Bond B
A. $1,216.15 $913.54
B. $1,216.15 $944.41
C. $746.61  $913.54

Use the following data to answer Questions 6 through 8.

An analyst observes a 20-year, 8% option-ftee bond with semiannual coupons. The
required semiannual-pay yield to maturity on this bond was 8%, but suddenly it drops
to 7.25%.

6. As a result of the drop, the price of this bond:
A. will increase.
B. will decrease.
C. will stay the same.
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Prior to the change in the required yield, what was the price of the bond?

A. 92.64.
B. 100.00.
C. 107.85.

The percentage change in che price of this bond when the rate decreased is closest
10"

A, 7.86%.

B. 7.79%.

C. 8.00%.

Treasury spot rates (expressed as semiannual-pay yields to maturity) are as
follows: 6 months = 4%, 1 year = 5%, 1.5 years = 6%. A 1.5-ycar, 4% Treasury
note is rrading at $965. The arbitrage trade and arbitrage profic are:

A. buy the bond, sell the picces, carn $7.09 per bond.

B. sell the bond, buy the picces, earn $7.09 per bond.

C. sell the bond, buy the picces, carn $7.91 per bond.

A $1,000, 5%, 20-year annual-pay bond has a yicld of 6.5%. If the yield

remains unchanged, how much will the bond value increase over the next three

years?

A. $13.62.
B. $13.78.
C. $13.96.

The value of a 17-year, zero-coupon bond with a macurity value of $100,000
and a semiannual-pay yicld of 8.22% is closest to:

A. $24,618.

B. $25,425.

C. $26,108.
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) 0.
1. B C(CPN= 1,000><*21—0 = £50

20

100 1,000
2. B bondvalue = Z + = = $687.03
(1 0.15)° (14-0.15)

N = 20; I/Y = 15; FV = 1,000; PMT = 100; CPT — PV = -$687.03

3. A N-=10; /Y = 7.5, FV = 1,000; PMT = 50; CP'T" — PV = -$828.40

4. C Bond A: N =15 1/Y = 8; FV = 1,000; PMT = 50; CPT — PV = -$743.22
Bond B: N = 20; I/Y = 6; FV = 1,000; PMT = 75; CPT — PV = -$1,172.04
Because the coupon on Bond A is less than its required yicld, the bond will sell at a

discount; conversely, because the coupon on Bond B is greater than its required yield,
the bond will scll at a premium.

5. A BondA:N=15x 2=30;1/Y = 2 =4; FV = 1,000; PMT = % =52.50;

CPT - PV = —5$1,216.15

Bond B: N =15 x 2=30; /Y = % = 4; FV = 1,000; PMT = = 35;

N|Z5'

CPT — PV = —-§913.54

6. A The price-yield relationship is inverse. If the required yield falls, the bond’s price will
rise, and vice versa.

7. B IfYTM = stated coupon rate = bond price = 100 or par value.

2
8. A The ncwvalucis40=N,7T5=I/Y, 40 = PMT, 1,000 = FV

CPT — PV =-1,078.55, an increase of 7.855%

9. A arbitrage-free value = £+A+@
1.02 1.025* 1.03°
Since the bond price ($965) is less, buy the bond and sell the pieces for an arbitrage

profit of $7.09 per bond.

=$972.09

10. A With 20 ycars to maturity, the value of the bond with an annual-pay yield of 6.5% is 20
=N, 50 = PMT, 1,000 = FV, 6.5 = I’Y, CPT - PV = -834.72, With 17 = N, CPT — PV
= ~848.34, so the value will increase $13.62.
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11. B PMT =0, N=2x17 =34, l/Y=§'2z%=4.11,FV:100,000

CPT - PV =-25,424.75, or

100,000

(TW = $25,424.76
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The following, is a review of the Analysis of Fixed Income Investments principles designed to address the
learning outcome statements set forth by CFA Institute®. This topic is also covered in:

YieLD MEASURES, SroT RATES, AND
FOrRwWARD RATES

Study Session 16

Exam Focus
This topic review gets a little more specific | yield calculations.
abour yield measures and introduces some
yield measuresthatyouwill (almostcertainly)
need 1o know for the exam: current yield,

The final scction of this review introduces
forward rates. The relationship between

) . ) forward rates and spot rates is an important

yield to maturity, and yield to call. Please _ )

) i one. Ata minimum, you should be prepared

pay particular attention to the concept of a ) i o o

: i to solve for spot rates given forward rates

bond equivalent yield and how to convert ) - -
q )

k . ) ] and to solve for an unknown forward ratc
various yields to a bond equivalent basis. . ] o ]
7 ) _ given two spot rates. You should also get
Fhe other important thing about the yield . . o .

_ a firm grip on the concepr of an option-

measures here is to understand what they o ) o
) 7| adjusted spread, when ic is used and how

are telling you so that you understand their | 7. . ] .
R to interprec it, as well as how and when it
limitations. The Level 1 exam may place as

) - differs from a zero-volatility spread.
much emphasis on these issues as on actual

IR, LR SN S e

LOS 65.a: Explain the sources of return from investing in a bond.

Debr securities that make explicit interest payments have three sources of return:

1. The periodic coupon interest payments made by the issuer.

2. The recovery of principal, along with any capital gain or loss that occurs when the bond
matures, 1s called, or is sold.

3. Reinvestment income, or the income earned from reinvesting the periodic coupon
payments (i.c., the compound interest on reinvested coupon payments).

The interest earned on reinvested income is an important source of return to bond
investors. The uncertainty about how much reinvestment income a bondholder will
realize is what we have previously addressed as reinvestment risk.

LOS 65.b: Compute and interpret the traditional yield measures for fixed-rate
bonds and explain their limitations and assumptions.

Current yield is the simplest of all return measures, but it offers limited information.
This measure looks at just one source of return: @ bond’s annual interest income—it does
not consider capital gains/losses or reinvestment income. The formula for the current
yield is:

annual cash coupon payment

current yield = '
bond price
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Example: Computing current yield

Consider a 20-year, $1,000 par value, 6% semiannual-pay bond that is currently trading
at $802.07. Calculate the current yield.

Answer:

The annual cash coupon payments total:
annual cash coupon payment = par value X stated coupon rate = $1,000 x 0.06 = $60

Since the bond is trading at $802.07, the current yield is:

current yield = i— = 0.0748, or 7.48% -
802.07

Note that current yield is based on annual coupon interest so that it is the same fora
semiannual-pay and annual-pay bond with the same coupon rate and price.

Yield to maturity (YTM) is an annualized internal rate of return, based on a bond’s
price and its promised cash flows. For a bond with semiannual coupon payments, the
yield to maturity is stated as two times the semiannual internal rate of return implied by
the bond’s price. The formula that relates the bond price (including accrued interest) to
Y'I'M for a semiannual coupon bond is:

CPN; CPN, o CPN,y + Par

bond price = +

(I oM (g

where:
bond price = full price including accrued interest

CPN( = the (semiannual) coupon payment received after £ semiannual periods
N = number of years to maturity
YTM = yield to maturity

YTM and price contain the same information. That is, given the YI'M, you can calculate
the price and given the price, you can calculate the YTM.

We cannot easily solve for YTM from the bond price. Given a bond price and the
coupon payment amount, we could solve it by trial and error, trying different values of
YTM until the present value of the expected cash flows is equal to price. Fortunately,
your calculator will do exactly the same thing, only faster. It uses a trial and error
algorithm to find the discount rate that makes the two sides of the pricing formula
equal.
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Example: Computing YTM ¢

Consider a 20-year, $1,000 par value bond, with a 6% coupon rate (semiannual

payments) with a full price of $802.07. Calculate the YTM.

Answer:
Using a financial calculator, you'd find the YTM on this bond as follows:

PV = -802.07; N = 20 x 2 = 40; FV = 1,000; PMT = 60/2 = 30; CPT — 1/Y = 4.00

M in the formula, so the YTM =2 x 4% = 8%.

4% 1s the semiannual discount rate,

2

Note that the signs of PMT and FV are positive, and the sign of PV is negative; you
must do this to avoid the dreaded “Error 5” message on the T1 calculator. If you get the
“Error 5” message, you can assume you have not assigned a negative value to the price
(PV) of the bond and a positive sign to the cash flows to be received from the bond.

There are certain relationships that exist between different yield measures, depending on
whether a bond is trading at par, at a discount, or at a premium. Thesc relationships are
shown in Figure 1.

Figure 1: Par, Discount, and Premium Bond

Bond Selling at: Relationship
Par coupon rate = current yield = yield to maturity
Discount coupon rate < current yield < yield to marturity
Premium coupon rate > current yield > yield to maturity

These conditions will hold in all cases; every discount bond will have a nominal yield

(coupon rate) that is less than its current yield and a current yield that is less than its
YTM.

The yield to maturity calculated in the previous example (2 % the semiannual discount
rate) is referred to as a bond equivalent yield (BEY), and we will also refer to it as a
semiannual YTM or semiannual-pay YTM. If you are given yields that are identified as
BEY, you will know that you must divide by two to get the scmiannual discount rate.
With bonds that make annual coupon payments, we can calculate an annual-pay yield

to maturity, which is simply the internal rate of return for the expected annual cash
flows.
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Example: Calculating YTM for annual coupon bonds ¢

Consider an annual pay 20-year, $1,000 par value, with a 6% coupon rate and a full

price of $802.07. Calculate the annual-pay YTM.

Answer:

The relation between the price and the annual-pay YTM on this bond is:

20
802.07 =) 60 41000 = = YTM =8.019%.
(14 YTM)  (1+YTM)

=1

Here we have separated the coupon cash lows and the principal repayment.

The calculator solution is:

PV =-802.07; N=20; FV = 1,000; PMT = 60; CPT — /Y =8.019; 8.019% is
the annual-pay YTM.

Use a discount rate of 8.019%, and you'll find the present value of the bond’s future
cash flows (annual coupon payments and the recovery of principal) will equal the current

market price of the bond. The discount rate is the bond’s YTM.

For zero-coupon Treasury bonds, the convention is to quote the yields as BEYs

(semiannual-pay YTMs).

Example: Calculating YTM for zero-coupon bonds

A 5-year Treasury STRIP is priced at $768. Calculate the semiannual-pay YTM and
annual-pay YTM.

Answer:

The direct calculation method, based on the geometric mean covered in Quantitative

Methods, is:

1

1’000]‘0 —1|x2 =5.35%.

the semiannual-pay YIM or BEY = [
768

1

1’000]5 —1=15.42%.

the annual-pay YTM =
par M= 0
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Using the TVM calculator functions:

PV =-768; FV =1,000; PMT =0; N = 10; CPT — /Y = 2.675% x 2 = 5.35% for
the semiannual-pay YI'M, and PV = -768; FV =1,000; PMT = 0; N = 5; CPT
— 1/Y = 5.42% for the annual-pay YTM.

The annual-pay YTM of 5.42% means that $768 earning compound interest of 5.42%!/
year would grow to $1,000 in five years.

The yield to call is used to calculate the yield on callable bonds that are selling at a
premium to par. For bonds trading at a premium to par, the yield to call may be less
than the yield to maturity. This can be che case when the call price is below the current
market price.

The calculation of the yield to call is the saume as the calculation of yield to maturity,
except that the call price is substituted for the par value in FV and the number of
semiannual periods until the call date is substituted for periods to maturity, N. When a
bond has a period of call protection, we calculate the yield to first call over the period
until the bond may first be called, and use the first call price in the calculation as FV.
In a similar manner, we can calculate the yield to any subsequent call date using the
appropriate call price.

If the bond contains a provision for a call at par at some time in the future, we can
calculate the yield to first par call using the number of years until the par call date and
par for the maturity payment. If you have a good understanding of the yicld to maturity
measure, the YTC is not a difficult calculation; just be very careful about the number of
years to the call and the call price for that date. An example will illustrate the calculation
of these yield measures.

Example: Computing the YIM, YTC, and yield to first par call

Consider a 20-year, 10% semiannual-pay bond with a full price of 112 that can be
called in five years at 102 and called at par in seven years. Calculate the YTM, YTC, and
yield to first par call.

Professor’s Note: Bond prices are often expressed as a percent of par (e.g., 100 =
par).
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Answer: .

The YTM can be calculated as: N = 40; PV = -112; PMT = 5; FV = 100;
CPT - 1/Y=4.361% x 2 =8.72% = YTM.

To compute the yield to first call (YTFC), we substitute the number of semiannual

periods until the first call dace (10) for N, and the first call price (102) for FV, as

follows:
N=10;PV=-112;PMT =5;FV=102;

CPT - 1/Y=371%and 2x3.71=7.42% = YTFC

To calculate the yield to first par call (YTFPC), we will substitute the number of

semiannual periods until the first par call date (14) for N and par (100) for FV as
follows:

N=14;PV=-112;PMT =5 FV=100; CPT - I/Y = 3.873% x 2 = 7.746% =
YTFPC

Note that the yield to call, 7.42%, is significantly lower than the yield to maturity,
8.72%. If the bond were trading at a discount to par value, there would be no reason to
calculate the yield to call. For a discount bond, the YT'C will be higher than the YTM
since the bond will appreciate more rapidly with the call to at least par and, perhaps, an
even greater call price. Bond yields are quoted on a yield to call basis when the YTC is
less than the YTM, which can only be the case for bonds trading at a premium to the
call price.

The yield to worst is the worst yicld outcome of any that are possible given the call
provisions of the bond. In the above example, the yield co first call is less than the
YTM and less than the yield to first par call. So the worst possible ottcome is a yield of
7.42%; the yield to first call is the yield to worst.

The yield to refunding refers to a specific situation where a bond is currently callable
and current rates make calling the issue attractive to the issuer, but where the bond
covenants contain provisions giving protection from refunding until some future date.
The calculation of the yield to refunding is just like that of YTM or YTC. The difference
here is that the yield to refunding would use the call price, but the date (and therefore
the number of periods used in the calculation) is the date when refunding protection
ends. Recall that bonds that are callable, but not currently refundable, can be called
using funds from sources other than the issuance of a lower coupon bond.

The yield to put (YTP) is used if a bond has a put feature and is selling at a discount.
The yield to put will likely be higher than the yield to maturity. The yield to put
calculation is just like the yield to maturity with the number of semiannual periods until
the put date as N, and the put price as FV.
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Example: Computing YI'M and YTP

Consider a 3-year, 6%, $1,000 semiannual-pay bond. The bond is selling for a full price
of $925.40. The first put opportunity is at par in ewo years. Calculate the YTM and the
YTP.

Answer:

Yield to maturity is calculated as:

N =6; FV = 1,000; PMT = 30; PV = -925.40; CPT — 1/Y = 4.44 x 2 =8.88% =
YTM

Yield to put s calculated as:

N =4; FV = 1,000; PMT = 30; PV = -925.40; CPT — I/Y=5.11 x 2=10.22%

In this example, the yield to put is higher than the YTM and, therefore, would be the
appropriate yield to look at for this bond.

The cash flow yield (CFY) is used for mortgage-backed securities and other amortizing
asset-backed securities that have monthly cash flows. In many cases, the amount of the
principal repayment can be greater than the amount required to amortize the loan over
its original life. Cash flow yield (CFY) incorporates an assumed schedule of monthly
cash flows based on assumptions as to how prepayments are likely to occur. Once we
have projected the monthly cash flows, we can calculate CFY as a monthly internal rate
of return based on the market price of the security.

Professor’s Note: It is unlikely that you will be required 1o acrually calculare a CFY
on the exam and move likely that you could be required ro interpret one. If you
need to calculate a CFY, just use the cash flow keys, put the price of the security as
a negative value as CF,, enter the monthly cash flows sequentially as CFn’s, and
solve for IRR, which will be a monthly rate.

The following formula is used to convert a (monthly) CFY into bond equivalent form:

bond equivalent yield = |(1 4+ monthly CFY)6 - 1] X2

Here, we have converted the monthly yield into a semiannual yield and then doubled it
to make it equivalent to a semiannual-pay YTM or bond equivalent yield.

A limitation of the CFY measure is that actual prepayment rates may differ from those
assumed in the calculation of CFY.
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The Agsumptions and Limitations of Traditional Yield Measures

The primary limitation of the yield to maturity measure is that it does not tell us the
compound rate of return that we will realize on a fixed-income investment over its life.
This is because we do not know the rate of interest we will realize on the reinvested
coupon payments (the reinvestment rate). Reinvestment income can be a signiﬁcant part
of the overall return on a bond. As noted carlier, the uncertainty about the return on
reinvested cash flows is referred to as reinvestment risk. It is higher for bonds with higher
coupon rates, other things equal, and potendially higher for callable bonds as well.

The realized yield on a bond is the actual compound return that was earned on the
initial investment. It is usually computed at the end of the investment horizon. For a
bond to have a realized yield equal to its YTM, all cash flows prior to maturity must

be reinvested at the YT'M, and the bond musr be held until marturicy. 1f the “average”
reinvestment rate is below the YI'M, the realized yicld will be below the YI'M. For this
reason, it is often stated thav: The yield to maturity assumes cash flows will be reinvested at
the YT'M and assumes that the bond will be held until maturity. This is the point of LOS

here.

The other internal rate of return measures, YTC and YTD suffer from the same
shortcomings since they are calculated like YTMs and do not account for reinvestment
income. The CFY measure is also an internal rate of return measure and can differ
greatly from the realized yield if reinvestment rates are low, since scheduled principal
payments and prepayments must be reinvested along with the interest payments.

EOS 65,00 Lxplain the imporeance of reinvestment mcome in generating
the vield computed at the time of purchase, caleutate thie anoant of income
required to generate that yield, and discuss the factors that affect reinvestment

PSRN
[N

Reinvestment income is important because if the reinvestment rate is less than the
YTM, the realized yield on the bond will be less than the YTM. The realized yield will

always be between the YIM and the assumed reinvestment rate.

If a bondholder holds a bond until maturity and reinvests all coupon interest payments,
the total amount generated by the bond over its life has three components:

1. Bond principal.
2. Coupon interest.

3. Interest on reinvested coupons.

Once we calculate the total amount needed for a particular level of compound return
over a bond’s life, we can subtract the principal and coupon payments to determine the
amount of reinvestment income necessary to achieve the target yield. An example will
illustrate this calculation.
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Example: Calculating required reinvestment income for a bond

[f you purchase a 6%, 10-year Treasury bond at par, how much reinvestment income
must be generated over its life to provide the investor with a compound return of 6% on
a semiannual basis?

Answer:

Assuming the bond has a par value of $100, we first calculate the total value that must
be generated ten years (20 semiannual periods) from now as:

100(1.03)2° = $180.61

There are 20 bond coupons of $3 each, totaling $60, and a payment of $100 of
principal at maturity.

Therefore, the required reinvestment income over the life of the bond is:

180.61 -~ 100 - 60 = $20.61

Professor’s Note: If we had purchased the bond at a premium or discount, we would
still use the purchase price (which would not equal 100) and the required compound
return to calculate the total furure dollars required, and then subtract the maturity
value and the total coupon payments to get the required reinvestment income.

Factors That Affect Reinvestment Risk

Other things being equal, a coupon bond’s reinvestment risk will 7ncrease with:
g g <q p

*  Higher coupons—because there’s more cash flow to reinvest.
*  Longer maturities—Dbecause more of the total value of the investment is in the
coupon cash flows (and interest on coupon cash flows).

In both cases, the amount of reinvested income will play a bigger role in determining
the bond’s total return and, therefore, introduce more reinvestment risk. A non-callable
zero-coupon bond has no reinvestment risk over its life because there are no cash flows
10 reinvest prior to maturity.

LOS 65.d: Compute and interpret the bond equivalent yield of an annual-pay
bond, and the annual-pay yicld of a semiannual-pay boud.

This LOS requires that you be able to turn a semiannual return into an annual return,
and an annual return into a semiannual return.
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Example: Comparing bonds with different coupon frequencies *

Suppose that a corporation has a semiannual coupon bond trading in the United States
with a YTM of 6.25%, and an annual coupon bond trading in Europe with a YIM =
6.30%. Which bond has the greater yield?

Answer:

To determine the answer, we can convert the yicld on the annual-pay bond to a
(semiannual-pay) bond equivalenc yield. Thatis:

1
BEY of an annual-pay bond = [(1 + annual YITM )2 — 1] x 2

Thus, the BEY of the 6.30% annual-pay bond is:

[(1+0.0630)%5 —1]x2 =[1.031—1]x2 = 0.031x 2 = 0.062 = 6.2%

The 6.25% semiannual-pay bond provides the better (bond equivalent) yield.

Alternatively, we could convert the YTM of the semiannual-pay bond (which is a bond
equivalent yield) to an equivalent annual-pay basis. The equivalent annual yield
(EAY—sametimes known as the effective annual yield) to the 6.25% semiannual-pay

YTM is:

0.0625

2
equivalent annual yield = [1 + ] —1=0.0635 — 6.35%

The EAY of the semiannual-pay bond is 6.35%, which is greater than the 6.3% for the
annual-pay bond. Therefore, the semiannual-pay bond has a greater yield as long as we
put the yields on an equivalent basis, calculating both as annual yields or calculating
both as bond equivalent yields (semiannual yields x 2).

LS 650 Describe the methodology for contputing, the theoretical Freasury
spot rate curve and compute the value of « bond using spot rates.

The par yield curve gives the YT Ms of bonds currently trading near their par values
(YTM = coupon rate) for various maturities. Here, we need to use these yields to get the
theoretical Treasury spot rate curve by a process called bootstrapping.

The method of bootstrapping can be a little confusing, so let’s first get the main idea and
then go through a more realistic and detailed example. The general idea is that we will
solve for spot rates by knowing the prices of coupon bonds. We always know one spot
rate to begin with, and then calculate the spot rate for the next longer period. When we
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know two spot rates, we can get the third based on the market price of a bond with three
cash flows by using the spot rates to get the present values of the first two cash flows.

As an example of this method, consider that we know the prices and yields of three
annual-pay bonds as shown in Figure 2. All three bonds are trading at par or $1,000.

Figure 2: Prices and Yield for Three Annual-Pay Bonds

Maturity Coupon Yield Price
1 year 3% 3% $1,000
2 years 4% 4% $1,000
3 years 5% 5% $1,000

Since the 1-year bond makes only one payment (it’s an annual-pay bond) of $1,030 at
maturity, the 1-yecar spot rate is 3%, the yield on this single payment. The 2-year bond
makes two payments, a $40 coupon in one year and a $1,040 payment at maturity in
two years. Since the spot rate to discount the 2-year bond’s first cash How is 3%, and
since we know that the sum of the present values of the bond’s cash flows must equal its
(no-arbitrage) price of $1,000, we can write:

40 N 1,040
1.03 (14 2-year spot ratc)2

= $1,000

Based on this we can solve for the 2-year spot rate as follows:

1
1. ,040 > =],000——ﬂ—=],000—38.83=961.17
(1+ 2-year spot) 1.03
1,040 s
2. = (14 2-year spot)” =1.082
961.17 P

1
3.  2-year spot =(1.082)2 —1=0.04019 = 4.019%

Now that we have both the 1-year and 2-year spot rates, we can use the cash flows and

price of the 3-year bond to write:

50 50 1,050
+ +
1.03  (1.04019)° (1+ 3-year spot)3

=1,000
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And solve for the 3-year spot rate:

Loop S0 S0 1050

1.03 " (1.04019)2 . (I + 3-year spot)3

1,050

1,000 — 48.54 — 46.21 = 3
(1 + 3-year spot)”

]1
905.25 = 050 3
(14 3-year spot)’
(1,050 )3
[—)—] "~ —1=3-year spot = 0.05069 = 5.069%
905.25

So we can state that:

50 50 1,050
+ +
1.03  (1.04019)%  (1.05069)%

=$1,000

We have just solved for the 2-year and 3-year spot rates by the method of bootstrapping.

In practice, Treasury bonds pay semiannually and their YTMs are semiannual-pay
YTMs. The next example illustrates the method of bootstrapping when coupons are paid
semiannually.

Consider the yields on coupon Treasury bonds trading at par given in Figure 3. YTM for
the bonds is expressed as a bond equivalent yield (semiannual-pay YTM).

Figure 3: Par Yields for Three Semiannual-Pay Bonds

Maturity YIM  Coupon Price

6 months 5% 5% 100
1 year 6% 6% 100
18 months 7% 7% 100

The bond with six months left to maturity has a semiannual discount rate of

0.05/2 = 0.025 = 2.5% or 5% on an annual BEY basis. Since this bond will only make
one payment of 102.5 in six months, the YTM is the spot rate for cash flows to be
received six months from now.

The bootstrapping process proceeds from this point using the fact that the 6-month
annualized spot rate is 5% together with the price/YTM information on the 1-year
bond. We will use the formula for valuing a bond using spot rates that we covered
earlier.
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Noting that the 1-year bond will make two payments, one in six months of 3.0 and one

in one year of 103.0, and that the appropriate spot rate to discount the coupon payment

(which comes six months from now), we can write:

3 103 . .
025 + 5 =100, where §; ¢ is the annualized -year spot rate,
. N 2

(] + \..Q,/2 )

5 10 :
and solve for b'-% as: _ 15 ~ =100 -- A 100 —2.927 =97.073
S, , S\ 1.025
(1 + 1-0/2)

103 ( S 2 103 S
= 14710 ) 5o 1 ="10
97.073 A **V97.073 4

= 0.030076 and S, , = 2x0.030076 = 0.060152 = 6.0152%

Now that we have the 6-month and 1-year spot rates, we can use this information and
the price of the 18-month bond to set the bond price equal to the value of the bond’s

cash Aows as:

3.5 35 1035
1025 (1.030076) ST
B (7

: 2

=100,

. . -
where S, 5 is the annualized 1.5-year spot rate, and solve for ]'%

ﬂ5—3:100— 5 3 5 =100—-3.415~3.30 = 93.285
[HS],%] 1025 (1.030076)

]
103.5 S 3 103.5 )3 S
— 1+ ].5 ] R [ ] _1._: 1.5
93.285 [ 4 **193.285 /2

To summarize the method of bootstrapping spot rates from the par yield curve:

1. Begin with the 6-month spot rate.

2. Sct the value of the 1-year bond equal to the present value of the cash flows with the

1-year spot rate divided by two as the only unknown.

3. Solve for the 1-year spot rate.

4. Use the 6-month and 1-year spot rates and equate the present value of the cash flows

of the 1.5 year bond equal to its price, with the 1.5 year spot rate as the only
unknown.

5. Solve for the 1.5-year spot rate.
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Professor’s Note: You are responsible for “describing” this methodology, not for
“computing” theorctical spot rates.

Example: Valuing a bond using spot rates

Given the following spot rates (in BEY form):

0.5 years = 4%
1.0 years = 5%
1.5 years = 6%
Calculate the value of a 1.5 year, 8% Treasury bond.

Answer:

Simply lay out the cash flows and discount by the spot rates, which are one-half the
quoted rates since they are quoted in BEY form.

4 4 104
+

! + 5 3 = 102.9
[1+9L9f] [1+0'_()5] [1+9’_0§]
2 2 2

or, with the TVM function:
N=1;PMT=0;l/Y=2;FV=4;CPT —- PV=-392
N=2;PMT=0;1/Y=2.5FV =4; CPT — PV = -3.81
N=3PMT=0;I/Y=3,FV =104, CPT — PV =-95.17

Add these values together to get 102.9.

1.O8S 65.5 Differenriate berween the nominal spread, the zero-volatility spread,
I ¥

e o 6 oyl : i i
anddhie ();}-h()l;-:rr:}s]m,f(*d Spreadd.

The nominal spread is the simplest of the spread measures to use and to understand.

It is simply an issue’s YTM minus the YI'M of a Treasury security of similar maturity.
Therefore, the use of the nominal spread suffers from the same limitations as the YTM.
YTM uses a single discount rate to value the cash flows, so it ignores the shape of the spot
yield curve. In fact, YIM for a coupon bond is theoretically correct only to the extent
that the spot rate curve is fla.

The Zero-Volatility Spread

One way to get a bond’s nominal spread to Treasuries would be to add different amounts
to the yield of a comparable Treasury bond, and value the bond with those YTMs. The
amount added to the Treasury yield that produces a bond value equal to the market price
of the bond must be the nominal yield spread.
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This may seem like an odd way to get the spread, but it makes sense when you sec
how the zero-volatility spread, or static spread, is calculated. The zero-volatility spread
(Z-spread) is the equal amount that we must add to cach rate on the Treasury spot
yield curve in order to make the present value of the risky bond’s cash flows cqual to
its market price. Instead of measuring the spread to YTM, the zero-volatdility spread
measures the spread to Treasury spot rates necessary to produce a spot rate curve that
“correctly” prices a risky bond (i.c., produces its market price).

For a risky bond, the value obrained from discounting the expected cash flows at
Treasury spot rates will be too high because the Treasury spot rates are lower than those
appropriate for a risky bond. In order to value it correctly, we have to increase each

of the Treasury spot rates by some equal amount so that the present value of the risky
bond’s cash flows discounted at the (increased) spot rates equals the market value of the
bond. The following cxample will illustrate the process for calculating the Z-spread.

Example: Zero-volatility spread

1-, 2-, and 3-year spot rates on Treasuries are 4%, 8.167%, and 12.377%, respectively.
Consider a 3-year, 9% annual coupon corporate bond trading at 89.464. The YTM is
13.50% and the YTM of a 3-year Treasury is 12%. Compute the nominal spread and
the zero-volatility spread of the corporate bond. '

Answer:

The nominal spread is:

nominal spread = YTMy_ .- YTM =13.50-12.00 = 1.50%.

Treasury

To compute the Z-spread, set the present value of the bond’s cash flows equal to today’s
market price. Discount each cash flow at the appropriate zero-coupon bond spot rate
plus a fixed spread equals ZS. Solve for ZS in the following equation and you have the
Z-spread:

89.464 = 9 1+‘ 9 - 109 .3:>
(1.04+7ZS)  (1.08167+7ZS)" (1.12377 +ZS)

ZS =1.67% or 167 basis points

Note that this spread is found by trial-and-error. In other words, pick a number “ZS,”
plug itinto the right-hand side of the equation, and see if the result equals 89.464. If
the right-hand side equals the left, then you have found the Z-spread. If not, pick
another “ZS” and start over.

Professor’s Note: This is not a calculation you are expected to make; this example
is to help you understand how a Z-spread differs from a nominal spread.
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There arc two primary factors that influence the difference between the nominal spread
and the Z-spread for a security.

*  The steeper the benchmark spot rate curve, the greater the difference between the
two spread measures. There is no difference between the nominal and Z-spread when
the spot yield curve is flac. If the spoc yield curve is upward sloping, the Z-spread is
larger than the nominal spread. The Z-spread is less than the nominal spread when
the spot yield curve is negatively sloped.

*  The carlier bond principal is paid, the greater the difference between the two spread
measures. For a given positively sloped yield curve, an amortizing security, such as
an MBS, will have a greater difference between its Z-spread and nominal spread than
a coupon bond will.

The option-adjusted spread (OAS) measure is used when a bond has embedded options.
A callable bond, for example, must have a greater yield than an identical option-free
bond, and a greater nominal spread or Z-spread. Without accounting for the value of
the options, these spread measures will suggest the bond is a great value when, in fact,
the additional yield is compensation for call risk. Loosely speaking, the option-adjusted
spread takes the option yield component out of the Z-spread measure; the option-
adjusted spread is the spread to the Treasury spot rate curve that the bond would have 1t
it were option-[ree. The OAS is the spread for non-option characteristics like credit risk,
liquidity risk, and interest rate risk.

&g, Professor’s Note: The actual method of calculation is reserved for Level 2; for our
purposes, however, an understanding of what the OAS is will be sufficient.

LOS 65.g: Describe how the option-adjusted spread acconnts for the option
cost in a bend with an embedded option.

If we calculate an option-adjusted spread for a callable bond, it will be less than the
bond’s Z-spread. The difference is the extra yield required to compensate for the call
option. Calling that extra yield the option cost, we can write:

Z-spread — OAS = option cost in percent

Example: Cost of an embedded option -

Suppose you learn that a bond is callable and has an OAS of 135bp. You also know that
similar bonds have a Z-spread of 167 basis points. Compute the cost of the embedded
option. . : o ) e e

Answer:

The option cost = Z-spread - OAS = 167 —-135= 3>2Hbasis pointéf .
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For embedded short calls (c.g., callable bonds): option cost > Oy(you receive
compensation tor writing the option to the issuer) — OAS < Z-spread. In other words,
you require more yield on the callable bond than for an option-free bond.

For embedded puts (e.g., putable bonds), option cost < 0 (i.c., you must pay for the
option) — OAS > Z-spread. In other words, you require less yield on the putable bond

than for an option-free bond.

LOS 65.h: Explain a forward rate, and compute spot rates from forward rates,
forward rates {rom spot rates, and the value of a bond using forward rates.

A forward rate is a borrowing/lending rate for a loan to be made at some future date.
The notation used must identify both the length of the lending/borrowing period and
when in the future the money will be loaned/borrowed. Thus, | f; is the rate for a 1-year
loan one year from now and £, is the rate for a 1-year loan to be made two years from
now, and so on. Rather than introduce a separate notation, we can represent the current
1-ycar rate as |f,. To get the present values of a bond’s expected cash flows, we need to
discount each cash flow by the forward rates for cach of the periods until it is received.
(The present value of $1 to be received in period », discounted by the forward rates for
periods 1 to #, is called the forward discount factor for period ».)

The Relationship Between Short-Term Forward Rates and Spot Rates

The idea here is that borrowing for three years at the 3-year rate or borrowing for I-year
periods, three years in succession, should have the same cost.

Thls relation is illustrated as (1 + S )3 = (L+ £+ £)(0 + ,f) and the reverse as
3 =[(1 + lfo)(l + 1)(1 + )]”3 — 1, which is the geometric mean we covered the
Study Session on Quamitanvc Methods.

Example: Computing spot rates from forward rates

If the current 1-year rate is 2%, the l—year forward rate (lfl‘) is 3% and the 2-year
forward rate ( 2) is 4/0 what is the 3- year spot rate> S e

An_sw‘ér:" $
S, \[(1 02)(1 03)(1 04»] 5122997
This can be iniefpréted to rhean that a dollar compounded at 2.997% for three yéars

would produce the same endmg value as a dollar that earns compound interest of 2%
the first year, 3% the next'year, and 4% for the third‘year..
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Professor’s Note: You can get a very good approximation of the 3-year spot Yate
Sy ) with the simple average of the forward raes. In the previous example we got

LIS
z 24344
L_Li = 304,
3

2.997% and the simple average of the three annual rates is

Forward Rates Given Spot Rates

We can use the same relationship we used to calculate spot rates from forward rates to
calculate forward rates from sport rates.

Our basic relation between forward rates and spot rates (for two periods) is:
YA . C
(1+ S)7 =1+ lfo)(l + 1(1)
Which, again, tells us chat an investment has the same expected yield (borrowing has
the same cxpected cost) whether we invest (borrow) for two periods at the 2-period spot

rate, S,, or for one period at the current rate, S, and for the next period ar the expected
forward rate, ]f]. Clearly, given two of these rates, we can solve for the other.

Example: Computing a forward rate from spot rates

The 2-period spot rate, S, is 8% and the current 1-period (spot) rate is 4% (chis is boch
S, and lfo)' Calculate the forward rate for one period, one period from now, 1f1.

Answer:
The following figure illustrates the problem.

Finding a Forward Rate

2-year bond (S, = 8.0%)

< >
< e
1-year bond (today) 1-year bond
(S; = 4.000%) {one year from wday)(,f, - 7)
0 1 2
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2
From our original equz{lity,(l + 52)2 =(1+S)(1+ lfl)' we can get &)__ —1=,f;

1+S))

or, since we know that both choices have the same payoff in two years:

(1.08)% = (1.04)(1 + ,f))

(1.08)%
14+ ,f)=
(+16) (1.04)
2
lfl:(1.08) _1:1.1664_1:12'154%
(1.04) 1.04

In other words, investors are willing to accept 4.0% on the 1-year bond today (when
they could get 8.0% on the 2-year bond today) only because they can ger 12.154% on a
1-year bond one year from today. This future rate that can be locked in today is a
forward rate.

Similarly, we can back other forward rates out of the spot rates. We know that:
(1+85)7=(1+S)(1+,£)(1+,f)
And that:

(1+ 32)2 = (1 +5,)(1 + ), so we can write (1 + 83)3 =(1+ 32)2(1 +,5)

This last equation says that investing for three years at the 3-year spot rate should
produce the same ending value as investing for two years at the 2-year spot rate and
then for a third year at |f,, the 1-year forward rate, two years from now.

Solving for the forward rate, ;f,, we get:

(1+S3)3

—1=,f
(1+5,) b
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Example: Forward rates from spot rates

Let’s extend the previous example to three periods. The current I-year spot rate is
4.0%, the current 2-year spot rate is 8.0%, and the current 3-year spot rate is 12.0%.
Calculate the 1-year forward rates one and two years from now.

Answer:

We know the following relation must hold:
(1+ 52)2 =(1+S)(1 + f)

We can use it to solve for the 1-year forward rate one year from now:

) (1.08)*

1.08)" ={1.04)(1+ f; ), s0,f; = —1=212.154%
(1.08)" =( )( 1fi)s 50 f) (1.04) 470

We also know that the relations:
1+ 53)32 (1+ Sl)(l + lfl) (1+ 152)

and, equivalentdy (1 + 83)3 =(1+ 32)2(1 +,£) must hold.

Substituting values for 83 and S,, we have:
(1.12)% = (1.08)2 x (1 + )
so that the 1-year forward rate two years from now is:

3
p . 112)

— —1=20.45%
P27 1082

To verify these results, we can check our relations by calculating:
S, = [1(1.04)(1.12154)(1.2045)] /% - 1= 12.00%

This may all seem a bit complicated, but the basic relation, that borrowing for
successive periods at 1-period rates should have the same cost as borrowing at
multiperiod spot rates, can be summed up as:

(1+ 52)2 =(1+S))(1 + f)) for two periods, and (1 + S3)3 =(1+ 52)2(1 +,£,) for
three periods.
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Professor’s Note: Simple averages also give decent approximations for calculating
forward rates from spot rates. In the above example, we had spot rates of 4% for
one year and 8% for two years. Two years at 8% is 16%, so if the first year rate
is 4%, the second year rate is close to 16 — 4 = 12% (actual is 12.154). Given

W @ 2-year spot rate of 8% and a 3-year spot rate of 12%, we could approximate
the 1-year forward rate from time two to time three as (3 x 12) - (2 x 8) = 20).
That may be close enough (actual is 20.45) to answer a multiple choice question
and, in any case, serves as a good check to make sure the exact rate you calculae is
reasonable.

We can also calculate implied forward rates for loans for more than one period. Given
spot rates of: 1-year = 5%, 2-ycar = 6%, 3-year = 7%, and 4-ycar = 8%, we can calculate

S

The implied forward rate on a 2-year loan two years from now is:

L

A

4

1.08% |2

1.06%

(1+54)"
(1+5,)° |

—1=10.04%.

Professor’s Note: The approximation works for multi-period forward rates as well.
4x8—6x2)

v, Here we have ( =10. The difference between two years at 6% and
) . ;

Jour years at 8% is approximately 20%. Since that is for two years, we divide by
two to get an annual rate of approximately 10%.

Valuing a Bond Using Forward Rates
Example: Computing a bond value using forward rates
The current 1-year rate (,f,) is 4% and the 1-year forward rate for lending from time =
1 to time = 2 is , f; = 5%, and the 1-year forward rate for lending from time = 2 to time

=3 is ,f, = 6%. Value a 3-year annual-pay bond with a 5% coupon and a par value of
$1,000. '

Answer:

50 N - 50 N . 1,050
1+ fg (14 16)1+1h) (14 16)0+16)(1+1F)

bond value =

50 50 1,050
Tod (1.04)(1.05) * (1.04)(1.05)(1.06)

= $1,000.98

Professor’s Note: If you think this looks a little like valuing a bond using spot rates,
as we did for arbitrage-free valuation, you are right. The discount factors are
equivalent to spot rate discount facrors.
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14. The zero-volatility spread will be zero: \
A. if the yield curve is flat.
B. for a zero-coupon bond.
C. foran on-the-run Treasury bond.

15. Assume the Treasury spot-rate yield curve is upward sloping. Compared to the
nominal yicld spread between a lreasury bond and an option-free corporate
bond of similar maturity, the Z-spread will be:

A. greater than the nominal spread.
B. less than the nominal spread.

C. e¢qual to the nominal spread.

1. An investor buys a 10-year, 7% coupon, semiannual-pay bond for 92.80. He
sells 1t three years later, just after receiving the sixth coupon payment, when its
yicld to maturity is 6.9%. Coupon interest has been placed in an account that
yiclds 5% (BEY). State the sources of return on this bond, and calculate the
dollar return from each source based on a $100,000 bond.

2. What is the yield on a bond equivalent basis of an annual-pay 7% coupon bond
priced at par?

3. What is the annual-pay yield to maturity of a 7% coupon semi-annual pay
bond?
4. The yield to marurity on a bond equivalent basis on 6-month and 1-ycar T-bills

are 2.8% and 3.2%, respectively. A 1.5-year, 4% Treasury note is sclling at par.

A. What is the 18-month Treasury spot rate?

B. If a 1.5-year corporate bond with a 7% coupon is selling for 102.395, what
is the nominal spread for this bond? Is the zero-volatility spread (in basis

points) 127, 130, or 133?

5. Assume the following spot rates (as BEYs).
Years to maturity Spot rates
0.5 4.0%
1.0 4.4%
1.5 5.0%
2.0 5.4%

A. What is the 6-month forward rate one year from now?
B. What is the 1-year forward rate one year from now?
C. What is the value of a 2-year, 4.5% coupon Treasury note?
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6. Assume the current 6-month rate is 3.5% and the 6-month forward rates (all as
BEYs) are those in the following table.

Periods From Now Forward Rates
L 3.8%
2 4.0%
3 4.4%
4 4.8%

A. Calculate the corresponding spot rates.
B. What is the value of a 1.5-year, 4% Treasury note?

7. Consider the following three bonds that all have par values of $100,000.
1. A 10-year zero coupon bond priced at 48.20.
II. A 5-year 8% semiannual-pay bond priced with a YTM of 8%.
1I. A 5-year 9% semiannual-pay bond priced with a YI'M of 8%.
A. What is the dollar amount of reinvestment income that must be earned on
cach bond if it is held to maturity and the investor is to realize the current
YTM?
B. Rank the thrce bonds in terms of how important reinvestment income is to
an investor who wishes to realize the stated YTM of the bond at purchase by
holding it to maturity.
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1.OYS 65.a

Three sources of return to a coupon bond:

*  Coupon interest payments.
¢ Recinvestment income on the coupon cash flows.
»  Capital gain or loss on the principal value.

1.OS 65.b

Yield 1o maturity (Y1I'M) for a semiannual-pay coupon bond is calculated as two times
the semiannual discount rate that makes the present value of the bond’s promised cash
Hows cqual 1o its market price plus accrued interest. Lor an annual-pay coupon bond,

the YTM is simply the annual discounc rate that makes the present value of the bond’s
promised cash flows cqual to its market price plus accrued interest.

The current yield for a bond is its annual incerest payment divided by its market price.

Yield to call (put) is calculated as a YI'M but with the number of periods until the call
(put) and the call (put) price substituted for the number of periods to maturity and the
maturity value.

The cash flow yield is a monthly internal rate of return based on a presumed prepayment
rate and the current market price of a mortgage-backed or asset-backed security.

FOS 65.¢
YTM is not the realized yicld on an investment unless the reinvestment rate is equal to

the YTM.

‘The amount of reinvestment income required to generate the Y1I'M over a bond’s life is
the difference between the purchase price of the bond, compounded at the YTM until
maturity, and the sum of the bond’s interest and principal cash flows.

Reinvestment risk is higher when the coupon rate is greater (maturity held constant) and
when the bond has longer maturity (coupon rate held constant).

£0OS 65.d
The bond-equivalent yield of an annual-pay bond is:

BEY = [\/(1 + annual-pay YTM) —]] X 2

The annual-pay yield can be calculated from the YI'M of a semiannual-pay bond as:

semiannual-pay YTM Jz ]

EAY = [l +
2
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LOS 65.¢ 1

The theoretical Treasury spot rate curve is derived by calculating the spot rate for each
successive period N based on the spot rate for period N — 1 and the market price of a
bond with N coupon payments.

To compute the value of a bond using spot rates, discount cach separate cash flow
using the spot rate corresponding to the number of periods until the cash flow is to be
received.

LOS 65.0

Three commonly used yield spread measures:

*  Nominal spread: bond YTM - Treasury YTM.

s Zero-volatility spread (Z-spread or static spread): the equal amount of additional
yield that must be added to each Treasury spot rate to get spot rates that wilt
produce a present value for a bond equal to its market price.

»  Option-adjusted spread (OAS): spread to the spot yield curve after adjusting for the
cffects of embedded options. OAS reflects the spread for credit risk and liquidity risk
primarily.

There is no difference between the nominal and Z-spread when the yield curve is flat.
The steeper the spot yield curve and the earlier bond principal is paid (amortizing
securities), the greater the difference in the two spread measures.

LOS 65.¢
The option cost for a bond with an embedded option is Z-spread — OAS.

For callable bonds, Z-spread > OAS and option cost > 0.
For putable bonds, Z-spread < OAS and option cost < 0.
LOS 65.h

Forward rates are current lending/borrowing rates for short-term loans to be made in
future periods.

A spot rate for a maturity of V periods is the gecometric mean of forward rates over the
N periods. The same relation can be used to solve for a forward rate given spot rates for
two different periods.

To value a bond using forward rates, discount the cash flows at times 1 through N by the
product of one plus each forward rate for periods 1 to N, and sum them.
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Use the following data to answer Questions 1 through 4.

An analyst observes a Widget & Co. 7.125%, 4-year, semiannual-pay bond trading at
102.347% of par (where par = $1,000). The bond is callable at 101 in two years, and
putable ar 100 in two years.

l. What is the bond’s current yield?
A, 6.962%.
B. 7.328%.
C. 7.426%.
2. What is the bond’s yield ro macuricy?
A 3.225%.
B. 5.864%.
C. 6.450%.
3. What is the bond's yield to call?
A. 3.167%.
B. 5.664%.
C. 6.334%.
4. What is the bond’s yield to put?
A, 4.225%.
B. 5.864%.
C. 6.450%.
5. Based on semiannual compounding, what would the YITM be on a 15-ycar,
zero-coupon, $1,000 par value bond that’s currently trading at $331.40?
A. 3.750%.
B. 5.151%.
C. 7.500%.
6. An analyst observes a bond with an annual coupon that’s bcmg priced to yicld
6.350%. Whar is this issue’s bond equivalent yield?
A. 3.175%.
B. 3.126%.
C. 6.252%.
7. An analyst determines that the cash flow yield of GNMA Pool 3856 is 0.382%
per month. What is the bond equivalent yleld’
A. 4.628%.
B. 9.363%.
C. 9.582%.
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8. If the YT'M equals the actual compound return an investor realizes on an
investment in a cdupon bond purchased at a premiwm to par, it is least likely
that:

A. cash flows will be paid as promised.
B. the bond will not be sold at a capital loss.
C. cash flows will be reinvested at the YI'M rate.

9. The 4-year spot rate is 9.45%, and the 3-ycar spot rate is 9.85%. What is the
I-ycar forward rate three ycars from roday?
A. 8.258%.
B. 9.850%.
C. 11.059%.

10. An investor purchases a bond thac is putable at the option of the holder. The
option has value. He has calculated the Z-spread as 223 basis poines. The
option-adjusted spread will be:

A. cqual to 223 basis points.
B. less than 223 basis points.
C. greater than 223 basis points.

Use the following data to answer Questions 11 and 12.

Given:

° Current 1-year rate = 5.5%.
o [, =7.63%.

o f,=12.18%.

* f5=155%.
11. The value of a 4-year, 10% annual-pay, $1,000 par value bond would be closest
to:
A. $995.89.
B. $1,009.16.
C. $1,085.62.
12. Using annual compounding, the value of a 3-year, zero-coupon, $1,000 par
value bond would be:
A. $785.
B. $852.
C. $948.
13. A bond’s nominal spread, zero-volatility spread, and option-adjusted spread will

all be equal for a coupon bond if:

A. theyield curve is Aat.

B. the bond is option free.

C. the yield curve is flat and the bond has no embedded options.
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current yield = A 0.06962, or 6.962%
1,023.47
8
. 1,000
1,023.47 = > 5625 00 YTM - 6450%

(1 EYTM/2) (14 YTM/2)
N = 8 FV = 1,000; PMT = 35.625; PV = ~1,023.47 — CPT 1Y = 3.225 x 2 = 6.45%

4
X 0
1,023.47 = 2—35 625 +——Ll - = YIC = 6.334%

S+ YTC/2)  (1+YTC/2)
N = 4; FV = 1,010; PMT = 35.625; PV = =1,023.47; CPT — I/Y = 3.167 x 2 =
6.334%

35625 1,000
(YR (4 YTP/2)
N = 4; BV = 1,000; PMT = 35.625; PV = ~1,023.47; CPT — /Y = 2.932 x 2 =
5.864%

1,023.47 = = YTP = 5.8064%

1
[ 1,000 ]56 o
331.40

x2=75% ©b

J

Solving with a financial calculator:

N = 30; FV = 1,000; PMT = 0; PV = -331.40; CPT — I/Y = 3.750 x 2 = 7.500%
bond equivalent yield = [(1 + EAY)Y2 1] x 2 = [(1.0635)"2 = 1] x 2 = 6.252%
bond equivalent yield = [(1 + CFY)® - 1] x = [(1.00382)° — 1] x 2 = 4.628%

For a bond purchased at a premium to par value, a decrease in the premjum over time
(a capital loss) is already factored into the calculation of YTM.

(1.0945)% = (1.0985) x (1 + |£3)

(1.0945)*

-—1 =,f; =8258%
(1.0985)

For embedded puts (e.g., putable bonds): option cost < 0, = OAS > Z-spread.
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11. B Spot rates: 5, = 5.5%.
S, = [(1.055)(1.0763)}'/2 1 = 6.56%
Sy = 1(1.055)(1.0763)(1.1218)]M — 1 = 8.39%
S; = 1(1.059)(1.0763)(1.1218)(1.155)] — 1 - 10.13%

Bond value:

N=1; FV = 100; I/Y = 5.5; CP'T — PV= -94.79
N=2; FV = 100; I/Y = 6.56; CPT — PV= -88.07
N = 3; FV = 100; I/Y = 8.39; CPT — PV= -78.53

N = 4; FV = 1,100; I/Y = 10.13; CPT — PV= 74777
Total: $1,009.16

12. A Find the spot rate for 3-year lending:
Sy = 1(1.059)(1.0763)(1.1218)]'* — 1 = 8.39%
Value of the bond: N = 3; FV = 1,000; 1/Y = 8.39; CPT—PV = -785.29
or

$1,000
(1.055)(1.0763)(1.1218)

13. C  If the yield curve is flat, the nominal spread and the Z-spread are cqual. I the bond is
option-free, the Z-sprecad and OAS arc equal.

=$785.05

14. C A 'Trcasury bond is the best answer. The Treasury spot yield curve will correctly price an
on-the-run Treasury bond at its arbitrage-free price, so the Z-spread is zero.

15. A The Z-spread will be greater than the nominal spread when the spot yicld curve is
upward sloping.

1. The three sources of return are coupon interest payments, recovery of principal/capital
gain or loss, and reinvestment income.

Coupon interest payments: 0.07 / 2 x $100,000 x 6 = $21,000

Recovery of principallcapital gain or loss: Calculate the sale price of the bond: N = (10 — 3)
x2=141/Y=6.9/2=345; PMT =0.07 / 2 x 100,000 = 3,500; FV = 100,000; CPT
— PV = -100,548

Capital gain = 100,548 — 92,800 = $7,748

Reinvestment income: We can solve this by treating the coupon payments as a 6-period
annuity, calculating the future value based on the semiannual interest rate, and
subtracting the coupon payments. The difference must be the intercst carned by
reinvesting the coupon payments.

N=3x2=6;1/Y=5/2=25;PV=0;PMT =-3,500;, CPT — FV = $22,357
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Retnvestment income = 22,357 — (6 x 3,500) = $1,357

2. BEY = 2 x semiannual discount rate
semiannual discount rate = (1.07)2 - | = 0.344 = 3.44%
BEY = 2 x 3.44% = 6.88%

) 0.07)"
3. annual-pay YIM = HT ~1=0.0712=7.12%

4. A.  Since the T-bills are zero coupon instruments, their Y'1'Ms are the 6-month and
1-year spot rates. To solve for the 1.5-year spot rate we set the bond’s market price
equal to the present value of its (discounted) cash Aows:

100 2 2 2
b S T )_v -
10028 0.032) S5 )
e | I LR
L 2 2
102
100 - 1.9724 4 1.9375 + ————
14 s
2
Sis | 102
(H—Ql = =1.0615
L 2] 100-1.9724-19375

Sis i
T4+ —2=1.0615"3 =1.0201
2
S, ¢ = 0.0201 x 2 = 0.0402 = 4.02%
B. Compute the YTM on the corporate bond:

N=15x2=3PV=-102.395PMT =7/2=3.5;FV =100; CPT — I/Y =
2.6588 x 2 =5.32%

nominal spread = YTMg 4 - YTM =5.32% ~ 4.0% = 1.32%, or 132 bp

Treasury
Solve for the zero-volatility spread by sctting the present value of the bond’s cash
flows equal to the bond’s price, discounting each cash flow by the Treasury spot rate

plus a fixed Z-spread.

. : 103,
0240 35 35 03.5 :
14 0028+ 75 [] 0.032 + ZS] [ |, 0:0402 4 78 ]
2 DS B

Substituting each of the choices invo this equation gives the following bond values:

Z-spread Bond value

127 bp 102.4821
130 bp 102.4387
133 bp 102.3953
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Since the pri‘cc of the bond is 102.395, a Z-spread of 133 bp is the correct one.

Note that, assuming one of the three zero-volatility spreads given is correct, you
could calculate the bond value using the middle spread (130) basis points, geta
bond value (102.4387) that is too high, and know that the higher zero-volatility
spread is the only one that could generate a present value equal to the bond'’s market
price.

Also note that according to the LOS, you are not responsible for this calculation.
Working through this example, however, should ensure that you understand che
concept of a zero-volatility spread well.

~ 3 o 2
5. A. {] +51_-5] :[1+§Lg] [1+ o.sﬂ.o]
2 2 2
3
[1+Sr’-5]
. 0253
[H- 0.371,0]; 2 - 1.0 5) 103103
2 [] LS ] 1.022
2

0sfio =0.03103x2 = 0.0621 = 6.21%

B. f, here, refers to the 1-year rate, onc year from today, expressed as a BEY.

[ 57_]4 [ s]]z[ m]l
1+ =|14+=]| |1+—
2 2 2

LU -1

2

1fi + 2

—2— = 3 -1=10.0320
I _.:_-»]

fi=2 x 0.0320=06.40%

Note that the approximation 2 x 5.4 — 4.4 = 6.4 works very well here and is quite a
bit less work.
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Discount each of the bond's cash flows (as a percent of par) by the appropriate spot

rate: ¢

2.25 2.25 2.25 102.25

bond value = L 5 5 3
.. 0:040 0.044)" 0.050) 0.054
5 ll A ET R

(225225 225 1025
102 1.0445  1.0769  1.1125

= 98.36

o 2 -
A. [1 +ﬂ] = [1 +§‘2][| ‘+ O'Sfo's] = [1 -r-w][l +M] =1.0368
2 2 2 2

Sto =1.0368"% - 1=10.0182

2

S,0=0.0182 x 2= 0.0364 = 3.64%

- 3 ~
LS 1S [y esfes |, 0sfio
2 > 2 >

_ [1 . 0.035][1 N 0.038][1 . 0.040] 10576
2 2 2
Sis

== 1.0576" =1=0.0188

S, 5=0.0188 x 2 = 0.0376 = 3.76%

4 . » .
[1 N S_?(q)] N [1 +E—)][I N ().sﬂ).s][l N o.sh.()][l " o.sﬁ.s]
2 2 2 2 2

) ) ) 044
N [1 N 0 035“1 +0 038][1 _+_0 040][] +o )4;]: 1 0809
2 2 2 2

S20 i

7 =1.0809 1=0.0196

S, = 0.0196 x 2 = 0.0392 = 3.92%

2, 2 L 102
0.035 4)° 3
14222 [1 , 0:036 4] [ - 0.0376]

=100.35

Bond (1) has no reinvestment income and will realize its current Y1 at marurity
unless it defaults. For the coupon bonds to realize their current YTM, their coupon
income would have to be reinvested at the YTM.

Bond (ID): (1.04)'% (100,000) - 100,000 — 10(4,000) = $8,024.43

Bond (III): First, we must calculate the current bond value. N =5 x 2 = 10; I/Y =

8 /2 =4; FV = 100,000; PMT = 4,500; CPT — PV = -104,055.45

(1.04)19(104,055.45) — 100,000 — 10(4,500) = $9,027.49
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B. Reinvestment income is most important to the investor with the 9% coupon
bond, followed by the 8% coupon bond and the zero-coupon bond. In general,
reinvestment risk increases with the coupon rate on a bond.
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The following is a review of the Analysis of Tixed Income Investments principles designed 1o address the

learning outcome statements set forth by CFA Institute®. This topic is also covered in:

INTRODUCTION TO THE MEASUREMENT
OF INTEREST RATE Risk

Study Session 16

Exam Focus

This topic review is about the relation of

yield changes and bond price changes,
primarily based on the concepts of duration
and convexity. Thereis really nothing in this
study session that can be safely ignored; the
calculation of duration, the usc of duration,
and the limitations of duration as a measure
of bond price risk are all important. You
should work 1o understand what convexity

is and its relation to the interest rate risk
of fixed-income securities. There are two
important formulas: the formula for effective
duration and the formula for estimating
the price effect of a yield change based on
both duration and convexity. Finally, you
should get comfortable with how and why
the convexity of a bond is affecred by the
presence of embedded options.

S

L.OS 66.a: Distinguish between the full valuation approach (the scenario
analysis approach) and the duration/convexity approach for measuring interest
rate risk, and explain the advantage of using the full valuation approach.

The full valuation or scenario analysis approach to measuring interest rate risk is based
on applying the valuation techniques we have learned for a given change in the yicld
curve (i.e., for a given 7nterest rate scenario). For a single option-free bond, this could

be simply, “if the YTM increases by 50 bp or 100 bp, what is the impact on the value
of the bond?” More complicated scenartios can be used as well, such as the effect on

the bond value of a steepening of the yield curve (long-term rates increase more than
short-term rates). If our valuation model is good, the exercise is straightforward: plug
in the rates described in the interest rate scenario(s), and see what happens to the values
of the bonds. For more complex bonds, such as callable bonds, a pricing model that
incorporates yicld volatility as well as specific yield curve change scenarios is required

to use the full valuation approach. If the valuation models used are sufficiently good,
this is the theoretically preferred approach. Applied to a portfolio of bonds, one bond at
a time, we can get a very good idea of how different interest rate change scenarios will
affect the value of the portfolio. Using this approach with extreme changes in interest
rates is called stress testing a bond portfolio.

The duration/convexity approach provides an approximation of the actual interest rate
sensitivity of a bond or bond portfolio. Tts main advantage is its simplicity compared to
the full valuation approach. The full valuation approach can get quite complex and time
consuming for a portfolio of more than a few bonds, especially if some of the bonds
have more complex structures, such as call provisions. As we will see shortly, limiting our
scenarios to parallel yield curve shifts and “settling” for an estimate of interest rate risk
allows us to use the summary measures, duration, and convexity. This greatly simplifies
the process of estimating the value impact of overall changes in yield.
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Compared to the duration/convexity approach, the full valuation approach is more
precise and can be used to evaluate the price effects of more complex interest race
scenarios. Strictly speaking, the duration-convexity approach is appropriate only for
estimating the cffects of parallel yield curve shifts.

Example: The full valuation approach

Consider two option-free bonds. Bond X is an 8% annual-pay bond with five years to
maturity, priced at 108.4247 to yield 6% (N = 5; PMT = 8.00; FV = 100; I/Y = 6.00%;
CPT — PV = -108.4247).

Bond Y isa 5% annual-pay bond with 15 years to maturity, priced ac 81.7842 to yield
7%.

Assume a $10 million face-value position in each bond and two scenarios. The firse
scenario is a parallel shift in the yield curve of +50 basis points and the second scenario
is a parallel shift of +100 basis points. Note that the bond price of 108.4247 is the price
per $100 of par value. With $10 million of par value bonds, the market value will be
$10.84247 million.

Answer:

The full valuation approach for the two simple scenarios is illustrated in the following

figure.

The Full Valuation Approach

Marker Value of-

Seenario Yield A (z'nB ;':-Z,-fm) (inB:Z;’i:m) Portfolio VIZ;?%A[I ;;
Current  +0bp  $10.84247 $8.17842 $19.02089

1 +50bp  $10.62335 $7.79322 $18.41657 -3.18%
2 +100bp  $10.41002 $7.43216 $17.84218 ~6.20%

N=5PMT =8 FV=100;l/Y=06%+0.5%; CPT — PV = -106.2335
N=5PMT=8;FV=100;1/Y =6% + 1%; CPT — PV = -104.1002
N=15PMT =5; FV =100; I/Y = 7% + 0.5%; CPT — PV = -77.9322
N=15PMT =5 FV=100;1/Y=7% + 1%; CPT — PV =-74.3216

Portfolio value change 50 bp: (18.41657 — 19.02089) / 19.02089 = -0.03177 =
-3.18%
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Portfolio value change 100 bp: (17.84218 — 19.02089) / 19.02089

-6.20%

-0.06197 =

It's worth noting that, on an individual bond basis, the effect of an increase in yield on
the bonds’ values is less for Bond X than for Bond Y (i.e., with a 50 bp increase in
yields, the value of Bond X falls by 2.02%, while the value of Bond Y falls by 4.71%;

and with a 100 bp increase, X falls by 3.99%, while Y drops by 9.12%). This, of course,
is totally predictable since Bond Y is a longer-term bond and has a lower coupon—both

of which mean more interest rate risk.

Professor’s Note: Let’s review the effects of bond characteristics on duration (price
sensitivity). Holding other characteristics the same, we can state the following:

*  Higher (lower) coupon means lower (higher) duration.
*  Longer (shorter) maturity means higher (lower) duration.
»  Higher (lower) market yield means lower (higher) duration.

Finance professors love to test these relations.

We established earlier that the relation between price and yield for a straight coupon
bond is negative. An increase in yield (discount rate) leads to a decrease in the value of
a bond. The precise nature of this relationship for an option-free, 8%, 20-year bond is

tllustrated in Figure 1.

Figure 1: Price-Yield Curve for an Option-Free, 8%, 20-Year Bond

110.67 f-----nn- :
100.00 | - hooeee ‘
90.79 t--------- Il_ R __‘ _______ rate as )’iC]dS increase.

Price falls at a decreasing
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First, note thar the price-yield relationship is negatively sloped, so the price falls as

the yield rises. Second, note that the relation follows a curve, not a straight line. Since
the curve is convex (toward the origin), we say that an option-frec bond has positive
convexity. Because of its positive convexity, the price of an option-free bond increases
more when yields fall than it decreases when yields rise. In Figure 1 we have illustrated that,
for an 8%, 20-year option-free bond, a 1% decrcase in the Y1'M will increase the price
to 110.67, a 10.67% increase in price. A 1% increase in Y1TM will cause the bond va
to decrease to 90.79, a 9.22% decrease in value.

uc

If the price-yield refation were a straight line, there would be no difference between

the price increase and the price decline in response to equal decreases and increases

in yields. Convexity is a good thing for a bond owner; for a given volatility of yields,
price increases are larger than price decreases. The convexity property is often expressed
by saying, “a bond’s price falls at a decreasing rate as yields rise.” For the price-yicld
relationship to be convex, the slope (rate of decrease) of the curve must be decreasing as
we move from left to right (i.e., towards higher yields).

Norte that the duration (interest rate sensitivity) of a bond at any yield is (absolute value
of) the slope of the price-yield function at that yield. The convexity of the price-yield
relation for an option-free bond can help you remember a result presented earlier, that
the duration of a bond is less at higher market yields.

Callable Bonds, Prepayable Securities, and Negative Convexity

With a callable or prepayable debt, the upside price appreciation in response to
decreasing yiclds is limited (sometimes called price compression). Consider the case of

a bond that is currently callable at 102. The fact that the issuer can call the bond at any
time for $1,020 per $1,000 of face value puts an effective upper limit on the value of the
bond. As Figure 2 illustrates, as yields fall and the price approaches $1,020, the price-
yield curve rises more slowly than that of an identical but noncallable bond. When the
price begins to rise at a decreasing rate in response to further decreases in yield, the price-
yield curve “bends over” to the left and exhibits negative convexity.

Thus, in Figure 2, so long as yields remain below level y', callable bonds will exhibit
negative convexity; however, at yields above level y', those same callable bonds will exhibit
positive convexity. In other words, at higher yields the value of the call options becomes
very small so that a callable bond will act very much like a noncallable bond. It is only at
lower yields that the callable bond will exhibit negative convexity.
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Figure 2: Price-Yield Function of a Callable vs. an Option-Free Bond
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The effect of a prepayment option is quite similar to that of a call; at low yields it

will fead to negative convexity and reduce the price volatility (interest rate risk) of the
security. Note that when yields are low and callable and prepayable sccurities exhibit less
interest rate risk, reinvestment risk rises. At lower yields, the probability of a call and the
prepayment rate both rise, increasing the risk of having to reinvest principal repayments
at the lower rates.

The Price Volatility Characteristics of Putable Bonds

The value of a put increases at higher yiclds and decreases at lower yields opposite to
the value of a call option. Compared to an option-free bond, a putable bond will have
less price volatility at higher yields. This comparison is illustrated in Figure 3.
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Figure 3: Comparing the Price-Yield Curves for Option-Free and Putable Bonds

.. putable bond

I value of the put option

In Figure 3, the price of the putable bond falls more slowly in response to increases in
yield above 5" because the value of the embedded put rises at higher yields. The slope of
the price-yicld relation is flatter, indicating less price sensitivity to yield changes (lower
duration) for the putable bond at higher yields. At yields below y’, the value of the put is
quite small, and a putable bond’s price acts like that of an option-free bond in response
to yield changes.

In our introduction to the concept of duration, we described it as the racio of the
percentage change in price to change in yield. Now that we understand convexity,
we know that the price change in response to tising rates is smaller than the price
change in response to falling rates for option-free bonds. The formula we will use
for calculating the effective duration of a bond uses the average of the price changes
in response to equal increases and decreases in yield to account for this fact. If we have
a callable bond that is trading in the area of negative convexity, the price increase is
smaller than the price decrease, but using the average still makes sense.
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The formula for calculating the cffective duration of a bond is:

(bond price when yields fall — bond price when yiclds rise)

cffective duration = —— — _
2 X (initial price)x (change in yield in decimal form)

) ) . . ] V_ -V,
which we will sometimes write as duration = ——

where:

V_ = bond value if the yield decreases by Ay

V., = bond value if the yicld increases by Ay

V, = initial bond price

Ay = change in yield used to get V_and V , expressed in decimal form

Consider the following example of this calculation.
Example: Calculating effective duration

Consider a 20-year, semiannual-pay bond wich an 8% coupon that is currently priced
at $908.00 to yield 9%. If the yield declines by 50 basis points (to 8.5%), the price will
increase to $952.30, and if the yield increases by 50 basis points (to0 9.5%), the price
will decline to $866.80. Based on these price and yield changes, calculate the effective
duration of this bond.

Answer:

Let’s approach this intuitively to gain a better understanding of the formula. We begin
by computing the average of the percentage change in the bond’s price for the yield
increase and the percentage change in price for a yield decrease. We can calculate this
as:

($952.30 — $866.80)

= 0.0471%, or 4.71%
2x$908.00

average percentage price change =

The 2 in the denominator is to obtain the average price change, and the $908 in the
denominator is to obtain this average change as a percentage of the current price.

To get the duration (to scale our result for a 1% change in yield), the final step is to
divide this average percentage price change by the change in interest rates that caused
it. In the example, the yield change was 0.5%, which we need to write in decimal form
as 0.005. Our estimate of the duration is:

0.0471  4.71%

= =9.42 = duration
0.005  0.50%

Using the formula previously given, we have:

(8952.3-$866.8)
2x$908x0.005

416

effective duration =
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The interpretation of this result, as you should be convinced by now, is thata 1%
change in yield produces an approximate change in the price of this bond of 9.42%.
Note, however, that this estimate of duration was based on a change in yield of 0.5%
and will perform best for yield changes close to this magnitude. Had we used a yield
change of 0.25% or 1%, we would have obtained a slightly different estimate of
effective duration.

This is an important concept, and you are required to learn the formula for the
calculation. To further help you understand this formula and remember it, consider the
following,.

44.30

= 4.879%.

The price increase in response to a 0.5% decreasc in rates was

. . . . $41.20
The price decrease in response to a 0.5% increase in rates was ———— = 4.537%.
$908
The average of the percentage price increase and che percentage price decrease is
4.71%. Since we used a 0.5% change in yield to get the price changes, we nced to

double this and get a 9.42% change in price for a 1% change in yield. The duration is
9.42.

For bonds with no embedded options, modified duration and effective duration will be
equal or very nearly equal. In order to calculate effective duration for a bond with an
embedded option, we need a pricing model that takes account of how the cash flows
change when interest rates change.

Approximate Percentage Price Change for a Bond Based on Effective Duration

Multiply effective duration by the change in yield to get the magnitude of the price
change and then change the sign to get the dircction of the price change right (yield up,
price down).

percentage change in bond price = —effective duration x change in yield in percent
Example: Using effective duration

What is the expected percentage price change for a bond with an effective duration of
nine in response to an increase in yield of 30 basis points?

Answer:

-9%x0.3% =-2.7%

We expect the bond’s price to decrease by 2.7% in response to the yield change. If the
bond were priced at $980, the new price is 980 x (1 ~0.027) = $953.54.

Page 138 i ©2008 Kaplan Schweser



cfa download:www. cfaabc. org
email:cfaabc@gmail. com

Study Session 16

Cross-Reference to CFA Institute Assigned Reading #66 — Introduction to the Measurement of Interest Rate Risk

1.OS 66.¢: Distinguish among the alternative definitions of duration, and
explain why effective duration is the most appropriate measure of interest rate
risk for bonds with embedded options.

The formula we used to calculate duracion based on price changes in response to equal

A%

increases and decreases in YTM, duration = ————= is the formula for effective
2V, (Ay)

(option-adjusted) duration. This is the preferred measure because it gives a good

approximation of interest rate scnsitivity for both option-free bonds and bonds with

embedded options.

Macaulay duration is an estimate of a bond’s interest rate sensitivity based on the time,
in years, until promised cash flows will arrive. Since a 5-ycar zero-coupon bond has only
one cash flow five ycars from today, its Macaulay duration is five. The change in value in
response to a | % change in yield for a 5-year zero-coupon bond is approximacely 5%.

A S-year coupon bond has some cash tlows that arrive earlier than five years from today
(the coupons), so its Macaulay duration is less than five. This is consistene with what we
learned earlier: the higher the coupon, the less the price sensitivity (duration) of a bond.

Macaulay duration is the earliest measure of duration, and because it was based on

the time, duration is often stated as ycars. Because Macaulay duration is based on the
expected cash flows for an option-free bond, it is not an appropriate estimate of the price
sensitivity of bonds with embedded oprions.

Modified duration is derived from Macaulay duration and offers a slight improvement
over Macaulay duration in that it takes the current YI'M into account. Like Macaulay
duration, and for the same reasons, modified duration is not an appropriate measure

of interest rate sensitivity for bonds with embedded options. Tor option-free bonds,
however, effective duration (based on small changes in Y1'M) and modified duration will
be very similar.

Professor’s Note: The LOS here do not require that you calculate either Macaulay
duration or modified duration, only effective duration. For your own
understanding, however, note that the relation is

Macaulay duration

modified duration = This accounts for the fact we

1+ periodic market yield

learned earlier that duration decreases as YTM increases. Graphically, the slope of
the price-yield curve is less steep at higher yields.

Effective Duration for Bonds With Embedded Options

As noted earlier, in comparing the various duration measures, both Macaulay and
modified duration are calculated directly from the promised cash flows for a bond with
no adjustment for the effect of any embedded options on cash flows. Effective duration
is calculated from expected price changes in response to changes in yield that explicitly
take into account a bond’s option provisions (i.c., they are in the price-yield function

used).
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Interpreting Duration
We can interpret duration in three different ways.

First, duration is the slope of the price-yield curve at the bond’s current YTM.
Mathematically, the slope of the price-yicld curve is the frst derivative of the price-yield
curve with respect to yield.

A second interpretation of duration, as originally developed by Macaulay, is a weighted
average of the time (in years) until each cash flow will be received. The weights are the
proportions of the total bond value that each cash flow represents. The answer, again,
comes in years.

A third interpretation of duration is the approximate percentage change in price for
a 1% change in yield. This interpretation, price sensitivity in response to a change in
yield, is the preferred, and most intuitive, interpretation of duration.

Professar’s Note: The fact that duration was originally calculated and expressed
in years bas been a source of confusion for many candidates and finance students.
Practitioners regularly speak of “longer duration securities.” This confusion is

the reason for this part of the LOS. The most straightforward interpretation of
duration is the one that we have used up ro this point: “It is the approximate
percentage change in a bonds price for a 1% change in YTM.” I have seen
duration expressed in years in CFA exam questions; just ignore the years and use
the number. [ have also seen questions asking whether duration becomes longer
or shorter in response to a change; longer means higher or more interest rate
sensitivity. A duration of 6.82 years means that for a 1% change in YTM, a
bond’s value will change approximately 6.82%. This is the best way to “interpret”
duration.

LOS 66.f: Compute the durarion of o pov

bonds comprising the portolio, wud ox
I & i

duration.

The concepr of duration can also be applied to portfolios. In fact, one of the benefits of
duration as a measure of interest rate risk is that the duration of a portfolio is simply
the weighted average of the durations of the individual securities in the portfolio.
Mathematically, the duration of a portfolio is:

portfolio duration = w,D | + w,D, + ... + wDyy

where:

w. = market value of bond i divided by the market value of the portfolio
D. = the duration of bond i

the number of bonds in the portfolio

z
i
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Example: Calculating portfolio duration ¢

Suppose you have a two-security portfolio containing Bonds A and B. The market value
of Bond A is $6,000, and the marker value of Bond B is $4,000. The duration of Bond
Ais 8.5, and the duration of Bond B is 4.0. Calculate the duration of the portfolio.

Answer:

First, find the weights of each bond. Since the market value of the portfolio is $10,000
= $6,000 + $4,000, the weight of each security is as follows:

6,00
weight in Bond A = $—0 = 60%
$10,000
4,00
weight in Bond B = $—0 = 40%
$10,000

Using the formula for the duration of a portfolio, we get:

portfolio duration = (0.6 x 8.5) + (0.4 x 4.0) = 6.7

Limitations of Portfolio Duration

The limitations of portfolio duration as a measure of interest rate sensitivity stem from
the fact that yields may not change equally on all the bonds in the portfolio. With a
portfolio that includes bonds with different maturities, credit risks, and embedded
options, there is no reason to suspect that the yields on individual bonds will change

by equal amounts when the yield curve changes. As an example, a steepening of the
yield curve can increase yields on long-term bonds and leave the yield on short-term
bonds unchanged. It is for this reason that we say that duration is a good measure of the
sensitivity of portfolio value to parallel changes in the yield curve.

I . b
o i bond and esrimate a bond’s

ks duration and convexity and a

Convexity is a measure of the curvature of the price-yield curve. The more curved the
price-yield relation is, the greater the convexity. A straight line has a convexity of zero.

If the price-yield “curve” were, in fact, a straight line, the convexity would be zero. The
reason we care about convexity is that the more curved the price-yield relation is, the
worse our duration-based estimates of bond price changes in response to changes in yield
are.

As an example, consider again an 8%, 20-year Treasury bond priced at $908 so that it
has a yield to maturity of 9%. We previously calculated the effective duration of this
bond as 9.42. Figure 4 illustrates the differences between actual bond price changes and
duration-based estimates of price changes at different yield levels.
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Figure 4: Duration-Based Price Estimates vs. Actual Bond Prices
8
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Based on a value ol 9.42 for duration, we would estimate the new prices after 1%
changes in yield (to 8% and to 10%) as 1.0942 x 908 = $993.53 and (1 - 0.0942) x 908
= $822.47, respectively. These price estimates are shown in Figure 4 along the straight
line tangent to the actual price-yield curve.

The actual price of the 8% bond at 2 YI'M of 8% is, of course, par value ($1,000).
Based on a YTM of 10%, the actual price of the bond is $828.41, about $6 higher than
our duration based estimate of $822.47. Note that price estimates based on duration are
less than the actual prices for both a 1% increase and a 1% decrease in yield.

Figure 4 illustrates why convexity is important and why estimates of price changes based
solely on duration are inaccurate. If the price-yield relation were a straighe line (i.c.,

if convexity were zero), duration alone would provide good estimates of bond price
changes for changes in yield of any magnitude. The greater the convexity, the greater the
error in price estimates based solely on duration.

A Bond’s Approximate Percentage Price Change Based on Duration and
Convexity

By combining duration and convexity, we can obtain a more accurate estimate of the
percentage change in price of a bond, especially for relatively large changes in yield.
The formula for estimating a bond’s percentage price change based on its convexity and
duration is:

percentage change in price = duration effect 4 convexity effect

= {[—duration X (A)’)] +

convexity X (Ay)2 ”» X 100

With Ay entered as a decimal, the “x 1007 is necessary to get an answer in percent.
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Example: Estimating price changes with duration and convexity

Consider an 8% Treasury bond with a current price of $908 and a YTM of 9%.
Calculate the percentage change in price of both a 1% increase and a 1% decrease in
YTM based on a duration of 9.42 and a convexity of 68.33.

Answer:

The duration effect, as we calculated earlier, is 9.42 x 0.01 = 0.0942 = 9.42%. The
convexity effect is 68.33 x 0.01% x 100 = 0.00683 x 100 = 0.683%. The total effect for
a decrease in yield of 1% (from 9% to 8%) is 9.42% + 0.683% = +10.103% and the
estimate of the new price of the bond is 1.10103 x 908 = 999.74. This is much closer to
the actual price of $1,000 than our estimate using only duration.

The total effect for an increase in yield of 1% (from 9% to 10%) is ~9.42% + 0.683% =
~8.737% and the estimate of the bond price is (1 — 0.08737)(908) = $828.67. Again,
this is much closer to the actual price ($828.40) than the estimate based solely on
duration.

There are a few points worth noting here. First, the convexity adjustment is always
positive when convexity is positive because (Ay)? is always positive. This goes along
with the illustration in Figure 4, which shows that the duration-only based estimate of

a bond’s price change suffered from being an underestimate of the percentage increase

in the bond price when yields fell, and an overestimate of the percentage decrease in the
bond price when yields rose. Recall, that for a callable bond, convexity can be negative
at low yiclds. When convexity is negative, the convexity adjustment to the duration-only
based estimate of the percentage price change will be negative for both yield increases
and yield decreases.

Professor’s Note: Different dealers may calculate the convexity measure differently.

 Often the measure is calculated in a way that requires us to divide the measure

&9 by nwo in order to get the correct convexity adjustment. For exam purposes, the
Jormula we've shown here is the one you need to know. However, you should also
know that there can be some variation in how different dealers calculate convexity.

(¢ o £ 1. N AT MU i R . U A A 1 N o Lol N L N .
LOS 660 Differcunate between winddied convexity and eifconive convesity

Effective convexity takes into account changes in cash flows due to embedded options,
while modified convexity does not. The difference between modified convexity and
effective convexity mirrors the difference between modified duration and effective
duration. Recall that modified duration is calculated without any adjustment to a bond’s
cash flows for embedded options. Also recall that effective duration was appropriate for
bonds with embedded options because the inputs (prices) were calculated under the
assumption that the cash flows could vary at different yields because of the embedded
options in the securities. Clearly, effective convexity is the appropriate measure to use
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for bonds with embedded options, since it is based on bond values that incorporate the
cffect of embedded options on the bond’s cash flows.
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The price value of a basis point (PVBP) is the dollar change in the price/value of

a bond or a portfolio when the yield changes by one basis point, or 0.01%. We can
calculate the PVBP directly for a bond by changing the YTM by one basis point and
computing the change in value. As a practical matter, we can use duration to calculate
the price value of a basis point as:

price value of a basis point = duration x 0.0001 x bond value

The following example demonstrates this calculation.
Example: Calculating the price value of a basis point

A bond has a market value of $100,000 and a duration of 9.42. What is the price value
of a basis poine?

Answer:

Using the duration formula, the percentage change in the bond’s price for a change in
yield of 0.01% is 0.01% x 9.42 = 0.0942%. We can calculate 0.0942% of the original
$100,000 portfolio value as 0.000942 x 100,000 = $94.20. If the bond’s yield increases
(decreases) by one basis point, the portfolio value will fall (rise) by $94.20. $94.20 is
the (duration-based) price value of a basis point for this bond.

We could also directly calculate the price value of a basis point for this bond by
increasing the YTM by 0.01% (0.0001) and calculating the change in bond value. This
would give us the PVBP for an increase in yield. This would be very close to our
duration-based estimate because duration is a very good estimate of interest rate risk for
small changes in yield. We can ignore the convexity adjustment here because it is of
very small magnitude: (Ay)? = (0.0001)2 = 0.00000001, which is very small indeed!
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KEY CONCEPTS

LOS 66.a

The full valuation approach to measuring interest rate risk involves using a pricing
model to value individual bonds and can be used to find the price impact of any scenario
of interest rate/yield curve changes. Its advantages are its flexibility and precision.

The duration/convexity approach is based on summary measures of interest rate risk
and, while simpler to usc for a portfolio of bonds than the full valuation approach, is
theoretically correct only for parallel shifts in the yield curve.

LOS 66.b
Callable bonds and prepayable securitics will have less price volatility (lower duration) at
low yields, compared to option-free bonds.

Putable bonds will have less price volatility at high yields, compared to option-free
bonds.

LOS 66.c

Option-free bonds have a price-yield relationship that is curved (convex toward the
origin) and are said to exhibit positive convexity. In this case, bond prices fall less in
response to an increase in yield than they rise in response to an equal-sized decrease in

yield.

Callable bonds exhibit negative convexity at low yicld levels. In this case, bond prices
rise less in response to a decrease in yield than they fall in response to an equal-sized
increase in yield.

LOS 66.d
Effective duration is calculated as the ratio of the average percentage price change for an
equal-sized increase and decrease in yield, to the change in yield.

AV
Effective duration = _7\/“

2V, (Ay)
Approximate percentage change in bond price = —duration x change in yield in percent.
1.OS 66.¢c
The most intuitive interpretation of duration is as the percentage change in a bond’s
price for a 1% change in yield to maturity.
Macaulay duration and modified duration are based on a bond’s promised cash flows.
Effective duration is appropriate for estimating price changes in bonds with embedded

options because it takes into account the effect of embedded options on a bond’s cash
flows.
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LOS 66.f

The duration of a bond portfolio is equal to a weighted average of tHe individual bond
durations, where the weights are the proportions of total portfolio value in cach bond
position.

Portfolio duration is limited because it gives the sensitivity of portfolio value only to
yield changes that are equal for all bonds in the portfolio, an unlikely scenario for most
portfolios.

LOS 66.g

Because of convexity, the duration measure is a poor approximation of price sensitivity
for yield changes that are not absolutely small. The convexity adjustment accounts for
the curvature of the price-yield relationship.

Incorporating both duration and convexity, we can estimate the percentage change in
24 ) t g 8
price in response to a change in yicld of (Ay) as:

{{(—duration) (Ay)] + {(convcxil‘y)(Ay )2

} x 100

LOS 66.h

Effective convexity considers expected changes in cash lows that may occur for bonds
with embedded options, while modified convexity does not.

L.OS 66.1
Price value of a basis point (PVBP) is an estimate of the change in a bond’s or a bond
portfolio’s value for a one basis point change in yield.

PVBP = duration x 0.0001 x bond (or portfolio) value.
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(CONCEPT CHECKERS

1. Why is the price/yicld profile of a callable bond less convex than that of an

otherwise identical option-free bond? The price:

A. increase is capped from above, at or near the call price as the required yield
decreases.

B. increasc is capped from above, at or ncar the call price as the required yield
increascs.

C. decrease is limited from below, at or near the call price as the required yield
increases.

2. The 4.65% semiannual-pay Portage Health Authority bonds have exactly
17 years to maturity and are currenty priced to yield 4.39%. Using the full
valuation approach, the interest rate exposure (in percent of value) for these
bonds, given a 75 basis point increase in required yield, is closest to:

A, -9.104%.
B. -9.031%.
. -8.344%.

3. A 14% semiannual-pay coupon bond has six years to maturity. The bond is
currently trading at par. Using a 25 basis point change in yield, the effective
duration of the bond is c/osest to:

A. 0.389.
B. 3.889.
C. 3.970.
4. Suppose that the bond in Question 3 is callable at par today. Using a 25 basis

point change in yield, the bond’s effective duration assuming thac its price
cannot exceed 100 is closest to:

A. 1.972.
B. 1.998.
C. 19.72.
5. The modified duration of a bond is 7.87. The percentage change in price using
duration for a yield decrease of 110 basis points is closest to:
A. —8.657%.
B. +7.155%.
C. +8.657%.
6. A bond has a convexity of 57.3. The convexity effect if the yield decreases by
110 basis points is closest to:
A. -1.673%.
B. +0.693%.

C. +1.673%.

7. Assume a bond has an effective duration of 10.5 and a convexity of 97.3. Using
both of these measures, the estimated percentage change in price for this bond,
in response to a decline in yield of 200 basis points, is closest to:

A. 19.05%.
B. 22.95%.
C. 24.89%.
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8. An analyst has determined that if market yields rise by 100 basis points, a
certain high-grade corporate bond will have a convexity effect of 1.75%.
Further, she’s found that the total estimated percentage change in price for this
bond should be —13.35%. Given this information, it follows that the bond’s
percentage change in price due to duration is:

A, =15.10%.
B. -11.60%.
C. +16.85%.
9. The total price volatility of a typical noncallable bond can be found by:

A. adding the bond’s convexity effect to its effective duration.
B. adding the bond’s negative convexity to its modified duration.
C. subtracting the bond’s negative convexity from its positive convexity.

10. The current price of a $1,000, 7-year, 5.5% semiannual coupon bond is
$1,029.23. The bond’s PVBP is closest to:
A. $0.05.
B. $0.60.
C. $5.74.
11. The effect on a bond portfolio’s value of a decrease in yield would be most

accurately estimated by using:

A. the full valuation approach.

B. the price value of a basis point.

C. both the portfolio’s duration and convexity.

12. An analyst has noticed lately that the price of a particular bond has risen less
when the yield falls by 0.1% than the price falls when rates increase by 0.1%.
She could conclude that the bond:
A. is an option-free bond.
B. has an embedded put option.
C. has negative convexity.

13. Which of the following measures is lowest for a currently callable bond?
A. Macaulay duration.
B. Effective duration.

C. Modified duration.

Page 148 - ©2008 Kaplan Schweser



cfa download:www. cfaabc. org
email:cfaabc@gmail. com
Study Session 16
Cross-Reference to CFA Institute Assigned Reading #66 — Introduction to the Measurement of Interest Rate Risk

COMPREHENSIVE PROBLEMS

Use the following information to answer Questions 1 through 6.

A bond dealer provides the following selected information on a portfolio of fixed-
income securities.

Par Value Mkz. Price Coupon Madiﬁ'ez/ L Mti.w Lﬁ“m}.f
Duration Duration Convexity
$2 million 100 6.5% 8 8 154
$3 million 93 5.5% 6 ] 50
$1 million 95 7% 8.5 8.5 130
£4 million 103 8% 9 5 -70
l. What is the effective duration for the portfolio?
2. Calculate the price value of a basis point for this portfolio.
3. Which bond(s) likely has (have) no embedded options? (identify bonds by
coupon)
4. Which bond(s) is (are) likely callable?
5. Which bond(s) is (are) likely putable?
6. What is the approximate price change for the 7% bond if its yield to maturity
increases by 25 basis points?
7. Why might two bond dealers differ in their estimates of a portfolio’s effective
duration?
8. Why might portfolio effective duration be an inadequate measure of interest
rate risk for a bond portfolio even if we assume the bond effective durations are
correct?
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ANSWE_RS - CONCEPT CHECKERS

1. A As the required yield decreases on a callable bond, the rate of increase in the price of
the bond begins to slow down and cventually level off as it approaches the call price, a
characreristic known as “negative convexity.”

[N
~
[

We need 1o compare the value of the bond roday to the value if the YI'M increases by

0.75%.
Price roday = 103.092

N = 34; PMT = % =2.325; FV =100;

4.39
2

I7Y = = 2.195%; CPT — PV =-103.092

Price after a 75 basis point increase in the YTM is 94.490
6
N = 34; PM'T = %—5 = 2.325; FV =100;

1
/Y = §2—4 = 2.57%; CPT — PV = -94.490

94.490 —103.092

Interest rate exposure = ——————— = —8.344%
103.092

3. C V. =100.999

4,
N =12, PMT = L—ZO—O = 7.00; FV =100;

1Y = 13.75

= 6.875%; CPT — PV = —100.999

V, =99.014

N =12; PMT = 14% =7.00; FV =100;

1y =425 550 CPT — PV = —99.014
V, = 100.000
Ay = 0.0025

V.~V 100. —99.014
duration = to 999 99 =3.970

2V,(Ay)  2(100)0.0025
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Study Session 16
Cross-Reference to CFA Institute Assigned Reading #66 — Introduction to the Measurement of Interest Rate Risk

V. =100
V= 99.014
V= 100
Ay= 0.0025

- VooV, 100 -99.014
dlll".lll()l] L -

2V (Ay) 20100000025

1970

Est.|AV %] = - 7.87 x(--1.10%) == 8.657%

convexity effect = convexity x (Ay)? = 157.3(0.011)2&100 == 0.693%

i

Towl estimated price change = (duration effect + convexity offect)
{;’ 1055 ~0.02)] | l97._3 < 0.02) ;]xmo - 21.0% 4 3.89Y% == 24.89%

Total percentage change in price = duration effect + convexity cllect. Thus:

~13.35 = duration effect +1.75 = duration effect = ~15.10%-

{Note: the duration effect must be negative because yields are rising.)
Total percentage change in price = duration effect + convexity cffect. Thus:
Total percentage change in price = etfecrive duration + convexiry effect.

(Note: since this is a noncallable bond, you can use either cffective or modified duration
in the above equation.)

PVBP = initial price — price if yield is changed by | bp. First, we need to calculate the
yield so that we can calculate the price of the bond with a 1 basis point change in yield.
Using a financial calculator: PV = —1,029.23; FV = 1,000; PMT = 27.5 = (0.055 x
1,000) 7/ 2; N =14 = 2 x 7 years; CPT — /Y = 2.49998, muldiplicd by 2 = 4.99995, or
5.00%. Next, compure the ptice of the bond at a yield of 5.00% + 0.01%, or 5.01%.
Using the calculator: FV = 1,000; PMT = 27.5; N = 14; I/Y = 2.505 (5.01 / 2); CP'T —
PV = $1,028.63. Finally, PVBP = $1,029.23 — $1,028.63 = $0.60.

The full valuation approach is the most complex method, buc also the most accurate.

A bond with negative convexity will rise less in price in response to a decrease in yield
than it will fall in response to an equal-sized increase in rates.

The interest rate sensitivity of a bond with an embedded call option will be less than
that of an option-free bond. Effective duration takes the cffect of the call option into
account and will, therefore, be less than Macaulay or modified duration.
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ANSWERS ~ COMPREHENSIVE PROBLEMS

1. Portfolio effective duration is the weighted average of the effecrive durations of the
portfolio bonds.

Numerators in weights are market values (par value x price as percent of par).
Denominator is total market value of che portfolio.

2 2.79 0.95 4.12 . . -
8)+ 1)+ —>(8.5)+——(5) = 4.81 (weights arc in millions)
9.86( ) 9.86( ) 9.86( ) 9,86( ) &
2. Price value of a basis point can be calculated using effecrive duration for the portfolio

and the portlolio’s market value, together with a yield change 0 0.01%. Convexity can
be ignored for such a small change in yield.

4.81 x 0.0001 x 9,860,000 = $4,742.66

3. The 6.5% and 7% coupon bonds likely have no embedded options. For both of chese
bonds, modified durarion and effective duration are identical, which would be the case
if they had no embedded options. (It is possible that these bonds have options that are
so far out of the money that the bond prices act as if there is no embedded option. One
example might be a conversion option to common stock at $40 per share when the
market value of the shares is $2.)

4. The 8% bond is likely callable. It is trading at a premium, its effective duration is less
than modified duration, and it exhibits negative convexity. Remember, call price can be
above par.

5. The 5.5% bond is likely putable. It is trading at a significant discount, its effective

duration is much lower than its modified duration (close to zero in fact), and its
convexity is positive but low. Note that a putable bond may trade below par when the
put price is below par (also if there is risk that the issuer cannot honor the pur). If it
were callable, we would expect its modified and effective durations to be closer in value
because the market price is significantly below likely call prices.

0. Based on the effective duration and effective convexity of the 7% bond, the approximate
price change is:

[-8.5 x 0.0025] + [130 x 0.00252] x 950,000 = —-$19,415.63

7. In order to estimate effective duration, the dealers must use a pricing model for the
bonds and choose a specific yield change. Differences in models or the yield change used
can lead to differences in their estimates of effective duration.

8. Effective duration is based on small changes in yicld and is appropriate for parallel
changes in the yield curve (or equal changes in the yields to maturity for all portfolio
bonds). Other types of yield changes will make portfolio duration an inadequatc
measurc of portfolio interest rate risk.
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1. An estimate of the price change for an option-free bond caused by a 1% decline
in its yield to maturity based only on its modified duration will result in an
answer that:

A. s too small.
B. is too large.
C. may be too small or too large.

2. Alfred LeBon purchased a semiannual pay, 7%, U.S. Treasury bond with 19
years to maturity for 91.16 the day after it had made a coupon payment. Two
years later, the YI'M was unchanged when he sold the bond. LeBon’s gain when
he sold the bond is closest to:

A. 0.483%.
B. 0.733%.
C. 0.931%.

3. Which statement about the theories of the term structure of interest rates is most

accurate?

A. Under the liquidity preference theory, the yield curve will be positively
sloped.

B. A yield curve that slopes up and then down (humped) is consistent with the
market segmentation theory but not with the pure expectations theory.

C. Evidence that life insurance companies have a strong preference for 30-year
bonds supports the market segmentation theory.

4. Which of the following is least likely a common form of external credit
enhancement?
A. Portfolio insurance.

B. A corporate guarantee.
C. A letter of credit from a bank.

5. A bond with an embedded put option has a modified duration of 7, an effective
duration of 6 and a convexity of 62.5. If interest rates rise 25 basis points, the
bond’s price will change by approximately:

A. 1.46%.
B. 1.50%.
C. 1.54%.
6. Which of the following bonds would be the best one to own if the yield curve

shifts down by 50 basis points at all maturities?
A. 4-year 8%, 8% YTM.

B. 5-year 8%, 7.5% YTM.

C. 5-year 8.5%, 8% YTM.

7. Which of the following provisions would nzost likely decrease the yield to
maturity on a debt security?
A. Call option.
B. Conversion option.
C. Cap on a floating-rate security.
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Sclf-Test: Fixed Income Investments

8. The price of a 10-year zero coupon bond with a current YTM of 9.4% is 39.91.
If the YTM increades to 9.9%, the price will decrease to 38.05. If the YTM
decreases to 8.9%, the price will increase to 41.86. The effective duration is
closest 10:

A. 9.38.
B. 9.48.
C. 9.55.
9. The effects of a decrease in interest rate (yield) volarility on the marker yield of a

debt security with a prepayment option and on a debrt sccurity with a put option
are most likely a(n):

Prepayment option Put option
A. Increase Decrease
B. Decrease Increase
C. Decrease Decrease
10, Bond A has an embedded option, a nominal yicld spread to Treasuries of 1.6%,

a zero-volatility spread of 1.4%, and an option-adjusted spread of 1.2%. Bond

B is identical to Bond A except that it does not have the embedded option, has a
nominal yield spread to Treasuries of 1.4%, a zcro-volatility spread of 1.3% and
an option-adjusted spread of 1.3%. The most likely option embedded in Bond A,
and the bond that is the better value, are:

Embedded option Better value
A. Pur Bond A
B. Call Bond A
C. Call Bond B
1. A bank loan department is trying to determine the correct rate for a 2-year loan

to be made two years from now. If current implied Treasury effective annual
spot rates are: 1-year = 2%, 2-year = 3%, 3-year = 3.5%, 4-year = 4.5%, the base
(risk-free) forward rate for the loan before adding a risk premium is closest to:

A 4.5%.

B. 6.0%.

C. 9.0%.

12. Compared to mortgage passthrough securities, CMOs created from them most
likely have:
A. less prepayment risk.
B. greater average yields.
C. adifferent claim to the mortgage cash flows.

13. The arbitrage-free approach to bond valuation most likely:
A. can only be applied to Treasury securities.
B. requires each cash flow to be discounted at a rate specific to its time period.
C. shows that discounting each cash flow at the yield to maturity must result in
the correct value for a bond.
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Self-Test: Fixed Income Investments

Which of the following statements least accurately describes a form of risk

associated with investing in fixed income sccurities?

A. Credit risk has only two components, default risk and downgrade risk.

B. Other things equal, a bond is more valuable to an investor when it has less
liquidity risk.

C. Bonds that are callable, prepayable, or amortizing have more reinvestment
risk than otherwise equivalent bonds without these features.
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Self-Test: Fixed Income Investments

Page 156

SELF-TEST ANSWERS: FIXED INCOME INVESTMENTS -

1. A
2. A
3. C
4. A
5. A
6. B
7. B
8. C
9. B
10. C

Duration is a linear measure, but the relationship between bond price and yield for an
option-free bond is convex. For a given decrease in yicld, the estimated price increase
using duration alone will be smaller than the actual price increase.

First, determine the semiannual yield to maturity:

N=38, PMT=3.5, PV= -91.16, FV=100 CPT—1/Y = 3.9534.

Second, retain TVM info and enter:

N = 34 CPT—PV = 91.60 for a gain of (91.60 - 91.16)/91.16 = 0.4827%.

The market segmentation theory is based on the idea chac different market participants
(both borrowers and lenders) have strong preferences for different segments of the yield
curve. If expeciations are that future short-term interest rates will be falling enough,
then the yield curve could be downward sloping even given that there is an increasing
premium for lack of hiquidity at longer maturities. A humped yield curve is consistent
with expectations that short-term rates will rise over the near term and then decline.

External credit enhancements are financial guarantees from third parties that generally
support the performance of the bond. Portfolio insurance is not a third party guarantee.

Effective duration must be used with bonds that have embedded options.
AP = () (ED)(Ay) + (O){(Ay)?

AP = (-)(6)(0.0025) + (62.5)(0.0025)? = -0.015 + 0.00039 = -0.014610% or
-1.461%.

The bond with the highest duration will benefit the most from a decrease in rates. The
lower the coupon, lower the yield to maturity, and longer the time to maturity, the
higher will be the duration.

A conversion provision is an embedded option that favors the buyer, not the issuer, so
buyers will accept a lower YTM with a conversion option. Call options and caps favor
the issuer and increase the YTM that buyers will require.

Effective duration = (41.86 - 38.05)/(39.91 x 2 x 0.005) = 9.546. Note that the price
changes are based on a 50 basis points change in yield, so Ay = 0.005.

A decrease in yield volatility will decrease the values of embedded options. The security
holder is short the prepayment option. The decrease in the value of the prepayment
option increases the vatue of the security, and the required yield will decrease. The
security holder is long the put option so the value of a putable bond will decrease with a
decrease in yield volatility and the required yield will increase.

Since the OAS is less than the Z-spread for Bond A, the effect of the embedded option
is to decrease the required yield, so it must be a call option and not a put option. The
OAS is the spread after taking out the effect of the embedded option. Since the OAS is

higher for Bond B, it represents the better value after adjusting for the value of the call
in Bond A.
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Self-Test: Fixed Income Investments

The forward rate is [1.045%/1.032]12 — 1 = 6.02%, or use the approximation
[4.5(4) ~ 3(2))/2 = 6.

CMOs are created o have different claims to the cash flows (principal, scheduled
repayments, prepayments) than those of the underlying mortgage passthrough
securitics. On average, the yicld will likely be lower on the CMO, since the reason to
create them is to lower overall funding costs. They can have more or less prepayment
risk, but on average will have the same prepayment risk as the underlying MBS.

The arbitrage-free valuation approach discounts cach cash flow at a discount rate specihe
to its maturity. For Treasury securities these discount rates are theoretical Treasury spot
rates. For non-Treasury securities, these discount rates are Treasury spot rates plus a
spread to account for liquidity risk, credir risk, and any other relevant risks that differ
from those of a Treasury bond of similar marurity.

Even if a bond does not default and is not downgraded, it still faces credit spread risk as
the premium in the market for the bond’s credit risk may increase. Lower liquidity risk
(i.c., higher liquidity) is preferred by investors, reduces a bond’s required rate of return,
and increases its value, other things equal. Reinvestment risk is higher for callable,
prepayable, or amortizing bonds as all thesc features lead to a greater probability of
recciving principal repayment carlier, which means there are more funds to be reinvesced

over the life of the bond.
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The following is a review of the Derivative Investments principles designed to address the learning outcome
statements set forth by CFA Institute®, This topic is also covered in:

DERIVATIVE MARKETS AND

INSTRUMENTS

Study Session 17

Exam Focus

This topic review contains introductory
material for the upcoming reviews of specific
types of derivatives. Derivatives-specific
definitions and terminology are presented
along with information about derivatives
markets. Upon completion of this review,

candidates should be familiar with the basic
concepts that underlie derivatives and the
general arbitrage framework. There is little
contained in this review that will not be
claborated upon in the five reviews that
follow.

LOS 67.a: Define a derivative and differentiate between exchange-traded and

over-the-counter derivatives.

A derivative is a security that derives its value from the value or return of another asset or

security.

A physical exchange exists for many options contracts and futures contracts.
Exchange-traded derivatives are standardized and backed by a clearinghouse.

Forwards and swaps are custom instruments and are traded/created by dealers in a market
with no central location. A dealer marker with no central location is referred to as an
over-the-counter market. They are largely unregulated markets and each contract is with
a counterparty, which may expose the owner of a derivative to default risk (when the
counterparty does not honor their commitment).

Some options trade in the over-the-counter market, notably bond options.

LOS 67.b: Define a forward commitment and a contingent claim, and describe
the basic characteristics of forward contracts, futures contracts, options (calls

and puts), and swaps.

A forward commitment is a legally binding promise to perform some action in the
future. Forward commitments include forward contracts, futures contracts, and swaps.

Forward contracts and futures contracts can be written on equities, indexes, bonds,

physical assets, or interest rates.

In a forward contract, one party agrees to buy, and the counterparty to sell, a physical
asset or a security at a specific price on a specific date in the future. If the future price of
the asset increases, the buyer (at the older, lower price) has a gain, and the seller a loss.
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Cross-Reference to CI'A Institute Assigned Reading #67 — Derivative Markets and Instruments

A futures contract is a forward contract that is standardized and exchange-traded. The

. o . - - . .8
main differences with forwards are that futures are traded in an active secondary market,
are regulated, backed by the clearinghouse, and require a daily settlement of gains and
losses.

A swap is a series of forward contraces, In the simplest swap, one party agrees to pay the
shore-term (floating) rate of interest on some principal amount, and the counterparty
agrees to pay a certain (fixed) rate of interest in return. Swaps of different currencies and
cquity returns are also common.

An option to buy an asset at a particular price is termed a call option. The scller of
the option has an obligation 1o scll the assct at the agreed-upon price, if the call buyer
chooses to exercise the right to buy the asset.

An option to sell an asset at a particular price is termed a put option. The seller of the
option has an obligation to purchase the asset at the agreed-upon price, if the put buyer
chooses to excrcise the right to sell rhe asset.

Professor’s Note: 1o remember these terms, note that the owner of a call can “call
the asset in” (i.e., buy it); the owner of a put has the right to “put the asset to”
the writer of the put.

A contingent claim is a claim (to a payoff) that depends on a particular event. Options
are contingent claims that depend on a stock price at some future date, rather than
forward commitments. While forwards, futures, and swaps have payments that are made
based on a price or rate outcome whether the movement is up or down, contingent
claims only require a payment if a certain threshold price is broken (e.g., if the price is
above X or the rate is below V). It takes two options to replicate a future or forward.

LOS 67.c: Discuss the purposes and criticisms of derivative markets.

The criticism of derivatives is that they are “too risky,” especially to investors with limited
knowledge of sometimes complex instruments. Because of the high leverage involved in
derivatives payoffs, they are sometimes likened to gambling.

The benefits of derivatives markets are that they:

* Provide price information.
» Allow risk to be managed and shifted among market participants.
*  Reduce transactions costs.

LOS 67.d: Explain arbitrage and the role it plays in determining prices and
promoting market efficiency.

Arbitrage is an important concept in valuing (pricing) derivative securities. In its purest
sense, arbitrage is riskless. If a return greater than the risk-free rate can be earned by
holding a portfolio of assets that produces a certain (riskless) return, then an arbitrage
opportunity exists.
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Page 160

Arbitrage opportunities arise when assets are mispriced. Trading by arbitrageurs will
continue untfl they affect supply and demand enough to bring asset prices to cfhcient
(no-arbitrage) levels.

There are two arbitrage arguments that are particularly useful in the study and use of
derivatives.

The first is based on the “law of one price.” Two securities or portfolios that have
identical cash flows in the future, regardless of future events, should have the same price.
If A and B have the identical future payoffs, and A is priced lower than B, buy A and sell
B. You have an immediate profit, and the payoff on A will satisfy the (future) liability of
being short on B.

The second type of arbitrage is used where two securities with uncertain returns can be
combined in a portfolio that will have a certain payoff. If a portfolio consisting of A and
B has a certain payoff, the portfolio should yield the risk-free rate. If this no-arbitrage
condition is violated in that the certain return of A and B together is higher than the
risk-free rate, an arbitrage opportunity exists. An arbitrageur could borrow at the
risk-free rate, buy the A + B portfolio, and carn arbitrage profits when the certain payoff
occurs. The payoff will be more than is required to pay back the loan at the risk-free

rate.

Professor’s Note: We will discuss arbitrage further in our review of options.
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Cross-Reference to CFA Institute Assigned Reading #67 — Derivative Markets and Instruments

KEY CONCEPTS

1OS 67.a

A derivative has a value that is “derived” from the value of another assct or interest rate.

Exchange-traded derivatives, notably futures and some options, are traded in centralized
locations and are standardized, regulated, and defaulc risk free.

Forwards and swaps are customized contracts created by dealers and by financial
institutions. There is very limited trading of these contracts in secondary markets and
default (counterparty) risk must be considered.

FOS 676

A forward commitment is a binding promise to buy or sell an asset or make a
payment in the future. Forward contracts, futures contracts, and swaps are all forward
commitments.

A contingent claim is an asset that has value only if some future event takes place (e.g.,
asset price is greater than a specified price). Options are contingent claims.

Forward contracts obligate onc party to buy, and another to sell, a specific asset at a
predetermined price at a specific time in the future.

SWQPS contracts are equivalem to a series OffOl'WélI’d contracts on interest rates,
currencics, or Cquif}" returns.

Futures contracts are much like forward contracts, but are exchange-traded, quite liquid,
and require daily settlement of any gains or losses.

A call option gives the holder the right, but not the obligation, to buy an asset at a
predetermined price at some time in the future.

A put option gives the holder the right, but not the obligation, to sell an assct at a
predetermined price at some time in the future.

LOS 67.c
Derivative markets are criticized for their risky naturc. However, many market
participants use derivatives to manage and reduce existing risk exposures.

Derivative securities play an important role in promoting cfficient market prices and
reducing transaction costs.

LOS 67.4d
Riskless arbitrage refers to earning more than the risk-free rate of return with no risk, or
earning an immediate gain with no possible future liability.

Arbitrage can be expected to force the prices of two securities or portfolios of securities
to be equal if they have the same future cash flows regardless of future events.
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CoNcCEPT

l. Which of the following most accurately describes a derivative security? A
derivative:
A. always increases risk.
B. has no expiradon date.
C. has a payoft based on another asset.

2. Which of the following statements about exchange-traded derivatives is least
accurate?
A. They are liquid.
B. They are standardized contracts.
C. They carry significant default risk.

3. A customized agreement o purchase a certain T-bond next Thursday for $1,000
1s:
A. an option.
B. a futures conuract.

C. aforward commitment.

4. A futures contract is least likely:
A. exchange-traded.
B. a contingent claim.
C. adjusted for profits and losses daily.

5. A swap is:
A. highly regulated.
B. aseries of forward contracts.
C. the exchange of one asset for another.

0. A call option gives the holder:
A. the right to sell at a specific price.
B. the right ro buy at a specific price.
C. an abligation to sell at a certain price.

7. Arbitrage prevents:
A. markert efficiency.
B. profit higher than the risk-free rate of return.
C. two assets with identical payoffs from selling at different prices.

8. Derivatives are least likely to provide or improve:
A. liquidity.
B. price information.
C. inflation reduction.
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Cross-Reference to CFA Institute Assigned Reading #67 — Derivative Markets and Instruments.

A derivadive’s value is “derived” [rom another asset.

Lxchange-traded derivatives have relatively low default risk because the clearinghouse
stands between che counterpartics involved in most contracts.

This non-standardized type of concrace is a forward commitment.
A contingent claim has payoffs that depend on some furure event (e.g., an option).

A swap is an agreement to buy or sell an underlying asset periodically over the life of the
swap contract. [t is equivalent to a series of forward contracts.

A call gives the owner the right o call an asset away (buy it) from the scller.

Arbitrage forces two assers with the same expected future value to sell for the same
current price. If this were not the case, you could simuliancously buy the cheaper assct

and sell the more expensive one for a guarantced riskless profit.

Inflation is a monetary phenomenon, unaffected by derivatives.
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The following is a review of the Derivative Investments principles designed to address the learning outcome
statements st forth by CFA Institute®. This ropic is also covered in:

FORWARD MARKETS AND CONTRACTS

Study Session 17

Exam Focus
This topic review introduces forward | on forward contracts provides a good basis
contracts in general and  covers the | for futures contracts and many of the
characteristics of forward contracts on | characteristics of both types of contracts are
various financial securities, as well as interest | the same. Take the time to understand the
rates. It is not easy material, and you should | intuition behind the valuation of forward
take the time to learn it well. This material | rate agreements.
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ForwarD CONTRACTS

A forward contract is a bilateral contract that obligates one party to buy and the other

to sell a specific quantity of an asset, at a set price, on a specific date in the future.
Typically, neither party to the contract pays anything to get into the contract. If the
expected future price of the asset increases over the life of the contract, the right to buy
at the contract price will have positive value, and the obligation to sell will have an equal
negative value. If the future price of the asset falls below the contract price, the result

is opposite and the right to sell (at an above-market price) will have the positive value.
The parties may enter into the contract as a speculation on the future price. More often,
a party seeks to enter into a forward contract to hedge a risk it already has. The forward
contract is used to eliminate uncertainty about the future price of an asset it plans to buy
or sell at a later date. Forward contracts on physical assets, such as agricultural products,
have existed for centuries. The Level 1 CFA curriculum, however, focuses on their (more
recent) use for financial assets, such as T-bills, bonds, equities, and foreign currencies.

LOS 68.a: Differentiate between the positions held by the long and short
partios (o o forward covract in terms of dedivery/settleraent and default risk.

The party to the forward contract that agrees to buy the financial or physical asset has
a long forward position and is called the long. The party to the forward contract that
agrees to sell or deliver the asset has a short forward position and is called the shors.

We will illustrate the mechanics of the basic forward contract through an example based
on the purchase and sale of a Treasury bill. Note that while forward and futures contracts
on T-bills are usually quoted in terms of a discount percentage from face value, we will
use dollar prices to make the example easy to follow. Actual pricing conventions and
calculations are among the contract characteristics covered later in this review.

Consider a contract under which Party A agrees to buy a $1,000 face value, 90-day
Treasury bill from Party B 30 days from now at a price of $990. Party A is the long and
Party B is the short. Both parties have removed uncertainty about the price they will
pay/reccive for the T-bill at the future date. If 30 days from now T-bills are trading at
$992, the short must deliver the T-bill to the long in cxchange for a $990 payment. If
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T-bills are trading at $988 on the future date, the long must purchase the T-bill from the
short for $990, the contract price.

Each party to a forward contract is exposed to default risk (or counterparty risk), the
probability that the other party (the counterparty) will not perform as promised. It is
unusual for any cash to actually be exchanged at the inception of a forward contract,
unlike futures contracts in which cach party posts an initial deposic (margin) as a
guarantec of performance.

At any point in time, including the settlement date, only one party to the forward
contract will “owe” money, meaning that side of the contract has a negative value. The
other side of the contract will have a positive value of an equal amount. Following the
example, if the T-bill price is $992 at the (future) settlement date and the short does not
deliver the T-bill for $990 as promised, the short has defaulted.

FOS 68.b: Deseribe the proceduces for seniding o forwand comrat o
CNP AT, and disouss how sermbuitton ol s s VRO LD cE L e e

affece cred visk,

The previous example was for a deliverable forward contract. The short contracted to
deliver the actual instrument, in this case a $1,000 face value, 90-day T-bill.

This is one procedure for settling a forward contract at the settlement date or expiration
date specified in the contract.

An alternative settlement method is cash settlement. Under this method, the party that
has a position with negative value is obligated to pay that amount to the other party.

In the previous example, if the price of the T-bill were $992 on the expiration date, the
short would satisfy the contract by paying $2 to the long. Ignoring transactions costs,
this method yields the same result as asset delivery. If the short had the T-bill, it could
be sold in the market for $992. The short’s net proceeds, however, would be $990 after
subtracting the $2 payment to the long. If the T-bill price at the settlement date were
$988, the long would make a $2 payment to the short. Purchasing a T-bill at the market
price of $988, together with this $2 payment, would make the total cost $990, just as it
would be if it were a deliverable contract.

On the expiration (or settlement) date of the contract, the long receives a payment if the
price of the asset is above the agreed-upon (forward) price; the short receives a payment
if the price of the asset is below the contract price.

Terminating a Position Prior to Expiration

A party to a forward contract can terminate the position prior to expiration by entering
into an opposite forward contract with an expiration date equal to the time remaining
on the original contract.

Recall our example and assume that ten days after inception (it was originally a 30-day
contract), the 20-day forward price of a $1,000 face valuc, 90-day T-bill is $992. The
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short, expecting the price to be even higher by the delivery date, wishes to terminate
the contract. Since the short is obligaidd o sell che T-bill 20 days in the future, he can
effectively exit the contract by entering into a new (20-day) forward contract to buy an
identical T-bill (a long position) at the current forward price of $992.

The position of the original short now is two-fold, an obligation to sell a T-bill in 20
days for $990 (under the original contract) and an obligation to purchase an identical
T-bill in 20 days for $992. He has “locked in” a $2 loss, but has effectively exited the
contract since the amount owed at settlement is $2, regardless of the market price of the
T-bill at the settlement date. No matter what the price of a 90-day T-bill is 20 days from
now, he has the contractual right and obligation to buy one at $992 and to sell one at

$990.

Howecver, if the short’s new forward contract is with a different party than the firse
forward contract, some credit risk remains. If the price of the T-bill at the expiration
date is above $992, and the counterparty to the second forward contract fails to
perform, the short’s losses could exceed $2.

An alternative is to enter into the sccond (offsetting) contract with the same party as the
original contract. This would avoid credit risk since the short could make a $2 payment
to the counterparty at contract expiration, the amount of his net exposure. In fact, if
the original counterparty were willing to take the short position in the second (20-day)
contract at the $992 price, a payment of the present value of the $2 (discounted for

the 20 days unul the settlement date) would be an cquivalent transaction. The original
counterparty would be willing to allow termination of the original contract for an
immediate payment of that amount. '

[f the original counterparty requires a payment larger than the present value of $2

to exit the contract, the short must weight this additional cost to exit the contract
against the default risk he bears by entering into the offsetting contract with a different
counterparty at a forward price of $992.

LOS 68.¢c. Differentiate between a dealer and an end user of a forward
contract.

The end user of a forward contract is typically a corporation, government unit, or
nonprofit institution that has existing risk they wish to avoid by locking in the future
price of an asset. A U.S. corporation that has an obligation to make a payment in
Euros 60 days from now can climinate its exchange rate risk by entering into a forward
contract to purchase the required amount of Euros for a certain dollar-denominated
payment with a settlement date 60 days in the future.

Dealers are often banks, but can also be nonbank financial institutions such as Merrill
Lynch. Ideally, dealers will balance their overall long positions with their overall short
positions by entering forward contracts with end users who have opposite existing
risk exposures. A dealer’s quote desk will quote a buying price (at which they will
assume a long position) and a slightly higher selling price (at which they will assume
a short position). The bid/ask spread between the two is the dealer’s compensation

for administrative costs as well as bearing default risk and any asset price risk from

©2008 Kaplan Schweser k



cfa download:www. cfaabc. org
email:cfaabc@gmail. com

Study Session 17
Cross-Reference to CFA Institute Assigned Reading #68 — Forward Markets and Contracts

unbalanced (unhedged) positions. Dealers will also enter into contracts with other
dealefs to hedge a net long or net short position.

LOS 68.d. Describe the characteristics of equity forward contracts and forward
contracts on zero-coupon and coupon bonds.

Equity forward contracts where the underlying asset is a single stock, a portfolio of
stocks, or a stock index, work in much the same manner as other forward contracts. An
investor who wishes to sell 10,000 shares of IBM stock 90 days from now and wishes
to avoid the uncertainty about the stock price on that date, could do so by rtaking a
short position in a forward contract covering 10,000 IBM shares. (We will leave the
motivation for this and the pricing of such a contract aside for now.)

A dealer might quote a price of $100 per share. agrecing to pay $1 million for the
10,000 shares 90 days from now. The contract may be deliverable or settled in cash as
described above. The stock seller has locked in the selling price of che shares and will
get no more if the price (in 90 days) is actually higher, and will get no less if the price
actually lower.

A portfolio manager who wishes to scll a portfolio of scveral stocks 60 days from now
can similarly request a quote, giving the dealer the company names and the number of
shares of cach stock in the portfolio. The only difference between this type of forward
contract and several forward contracts cach covering a single stock, is that the pricing
would be beteer (a higher total price) for the portfolio because overall administration/
origination costs would be less for the portfolio forward contract.

A forward contract on a stock index is similar except that the contract will be based on a
notional amount and will very likely be a cash-settlement contract.

Example: Equity index forward contracts

A portfolio manager desires to generate $10 million 100 days from now from a
portfolio that is quite similar in composition to the S&P 100 index. She requests a
quote on a short position in a 100-day forward contract based on the index with a
notional amount of $10 million and gets a quote of 525.2. If the index level at the
settlement date is 535.7, calculate the amount the manager will pay or receive to settle
the contract.

Answer:

The actual index level is 2% above the contract price, or:

535.7./5252-1=0.02=2%
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As the short party, the portfolio manager must pay 2% of the $10 mllhon notional
amount, $200,000, to. the long.

Alternatively, if the index were 1% below the contract level, the portfolio manager
would receive a payment from the long of $100,000, which would approximately offset
any decrease in the portfolio value.

Dividends are usually not included in equity forward contracts, as the uncertainty about
dividend amounts and payment dates is small compared to the uncertainty about future
equity prices. Since forward contracts are custcom instruments, the parties could specify
a total return value (including dividends) racher than simply the index value. This would
cftectively remove dividend uncertainty as well.

Forward Contracts on Zero-Coupon and Coupon Bonds

Forward contracts on short-term, zero-coupon bonds (T-bills in the United States) and
coupon interest-paying bonds are quite similar to those on cquities. However, while
equities do not have a marturity date, bonds do, and the forward contract must settle
before the bond matures.

As we noted earlier, T-bill prices are often quoted as a percentage discount from face
value. The percentage discount for T-bills is annualized so that a 90-day T-bill quoted at
a 4% discount will be priced at a (90 / 360) x 4% = 1% discount from face value. This is
equivalent to a price quote of (1 - 0.01) x $1,000 = $990 per $1,000 of face value.

Example: Bond forwards

A forward contract covering a $10 million face value of T-bills that will have 100 days
to maturity at contract settlement is priced at 1.96 on a discount yield basis: Compute
the dollar amount the long must pay at settlement for the T-bills.

Answer

The 1. 96% annuallzed dlscount must. be unannuallzcd based on the 100 days to
maturlty

0.‘Olv96‘ x (100/360) = 0.005444' is the actual _discount.‘
The dollar setelement price is (1 - 0.005444) x $10 million = $9,945,560.
Please note that when market interest rates increase, discounts increase, and T-bill
prices fall. A long, who is obligated to purchase the bonds, will have losses on the

forward contract wheh interest rates rise, and gains on the contract when interest rates
fall. The outcomes for the short will be opposite. ‘
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The price specified in forward contracts on coupon-bearing bonds is typically stated as a
yield to maturity as of the settlement date, exclusive of accrued interest. If the contract
is on bonds with the possibility of default, there must be provisions in the contract to
define default and specify the obligations of the parties in the event of default. Special
provisions must also be included if the bonds have embedded options such as call
features or conversion features. Forward contracts can be constructed covering individual
bonds or portfolios of bonds.

LOS 68.¢: Describe the characteristics of the Lurodollar vime deposit market,

and define LIBOR and Euribor.

Eurodollar deposit is the term for deposits in large banks outside the United States
denominated in U.S. dollars. The lending rate on dollar-denominated loans betwecen
banks is called the London Interbank Offered Rate (LIBOR). It is quoted as an
annualized rate based on a 360-day year. In contrast to T-bill discount yields, LIBOR is
an add-on rate, like a yield quote on a short-term certificate of deposit. LIBOR is used
as a reference rate for floating rate U.S. dollar-denominated loans worldwide.

Example: LIBOR-based loans

Compute the amount that must be repaid on a $§1 million loan for 30 days if 30-day
LIBOR is quoted at 6%.

Answer:

The add-on interest is calculated as $1 million x 0.06 x (30 / 360) = $5,000. The
borrower would repay $1,000,000 + $5,000 = $1,005,000 at the end of 30 days.

LIBOR is published daily by the British Banker’s Association and is compiled from
quotes from a number of large banks; some are large multinational banks based in other
countries that have London offices.

There is also an equivalent Euro lending rate called Euribor, or Europe Interbank
Offered Rate. Euribor, established in Frankfurt, is published by the European Central
Bank.

The floating rates are for various periods and are quoted as such. For example, the
terminology is 30-day LIBOR (or Euribor), 90-day LIBOR, and 180-day LIBOR,
depending on the term of the loan. For longer-term floating-rate loans, the interest rate
is reset periodically based on the then-current LIBOR for the relevant period.

LOS 68.f: Describe the characteristics of forward rate agreements (FRAs).

A forward rate agreement (FRA) can be viewed as a forward contract to borrow/lend
money at a certain rate at some future date. In practice, these contracts scttle in cash,
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but no actual loan is made at the settlement date. This means that the creditworthiness
of the parties to the contract need not be considered in the forward interest rate, so an
essentially riskless rate, such as LIBOR, can be specified in the contract. (The parties to
the contract may still be exposed to default risk on the amount owed at settdement.)

The long position in an FRA is the party that would borrow the money (long the loan
with the contract price being the interest rate on the loan). If the foating rate at contract
expiration (LIBOR or Euribor) is above the rate specified in the forward agreement, the
long position in the contract can be viewed as the right to borrow at below market rates
and the long will receive a payment. If the reference rate at the expiration date is below
the contract rate, the short will receive a cash payment from the long. (The right to lend
at rates higher than market rates would have a positive valuc.)

LOS 68.p: Calculaie and interpret the payoff of an FRA and explain cach of the
compaonent terms.

To calculate the cash paymenc at settlement for a forward rate agreement, we need to
calculate the value as of the settlement date of making a loan at a rate that is either above
or below the marker rate. Since the interest savings would come at the end of the “loan”
period, the cash payment at settlement of the forward is the present value of the interest
“savings.” We need to calculate the discounted value at the settlement date of the interest
savings or excess interest at the end of the loan period. An example will illustrate the
calculation of the payment at expiration and some terminology of FRAs.

Example: FRAs

Consider an FRA that:

*  Expires/settles in 30 days.
* Is based on a notional principal amount of $1 million.
* Is based on 90-day LIBOR.

*  Specifies a forward rate of 5%.

Assume that the actual 90-day LIBOR 30-days from now (at expiration) is 6%.
Compute the cash settlement payment at expiration, and identify which party makes
the payment.
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Answer: s

If the long could borrow at the contract rate of 5%, rather than the market rate of
6%, the interest saved on a 90-day $1 million loan would be:

(0.06 — 0.05)(90 / 360) x 1 million = 0.0025 x 1 million = $2,500

The $2,500 in interest savings would not come until the end of the 90-day loan

period. The value at settlement is the present value of these savings. The correct
iscount rate to use is the actual rate at settlement, 6%, not the contract rate of 5%.

d t rate ¢ the actual rate at settl t, 6%, not th tract rate of 5%

The payment at settlement from the short to the long is:

2,500
L+ [(0.06) x (90/360)]

= $2,463.05

In doing the calculation of the settlement payment, remember that the term of the FRA
and the term of the underlying “loan” need not be the same and are 7ot interchangeable.
While the settlement date can be any future date, in practice it is usually some multiple
of 30 days. The specific market rate on which we calculate the value of the contract will
typically be similar, 30-day, 60-day, 90-day, or 180-day LIBOR. If we describe an FRA
as a 60-day FRA on 90-day LIBOR, settlement or expiration is 60 days from now and
the payment at settlement is based on 90-day LIBOR 60 days from now. Such an FRA
could be quoted in (30-day) months, and would be described as a 2-by-5 FRA (or 2 x 5
FRA). The 2 refers to the number of months until contract expiration and the 5 refers o
the total time until the end of the interest rate period (2 + 3 = 5).

The general formula for the payment to the long at setddlement is:

: days]
floating — f d}| -
( oating -- forwar )[360

1+ (ﬂoating)[%]

(notional principal)

where :

days = number of days in the loan term

I hC numerator is thC "intcrest savin S” in ercent, and the denominator 1s thC diSCOlll]t
p
factor.

Note that if the floating rate underlying the agreement turns out to be below the forward
rate specified in the contract, the numerator in the formula is negative and the short
receives a payment from the long.
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FRAs for non-standard periods (e.g., a 45-day FRA on 132-day LIBOR) are termed
off-the-run FRAs.

LOS 68.h: Describe the characteristics of currency forward contracts.

Under the terms of a currency forward contract, one party agrees to exchange a certain
amount of one currency for a certain amount of another currency at a future date. This
type of forward contract in practice will specify an exchange rate at which one party
can buy a fixed amount of the currency underlying the contract. If we need to exchange
10 million Euros for U.S. dollars 60 days in the future, we might receive a quote of
USDO0.95. The forward contract specifies that we (the long) will purchase USD9.5
million for EUR10 million at settlement. Currency forward contracts can be deliverable
or settled in cash. As with other forward contracts, the cash settlement amount is the
amount necessary to compensate the party who would be disadvantaged by the actual
change in market rates as of the settlement date. An example will illustrate this.

Example: Currency forwards
Gemco expects to receive EUR50 million three months from now and enters into a
cash settlement currency forward to exchange these euros for U.S. dollars at USD1.23

per euro. If the market exchange rate is USD1.25 per euro at settlement, what is the
amount of the payment to be received or paid by Gemco?

Answer:

Under the terms of the contract Gemco would receive:

1.23 = USDG61.5 million

EURS0 million x UsD
EUR
Without the forward contract, Gemco would recejve: |

EURS0 million x USD
. EUR

1.25 = USD62.5 million

The counterparty would be disadvantaged by the difference between the contract rate
and the market rate in an amount equal to the advantage that would have accrued to
Gemco had they not entered into the currency forward.

Gemco must make a payment of USD1.0 million to the counterpar.ty.

A direct calculation of the value of the long (USD) position at settlement is:

(USDLB_USD
EUR ~ EUR

1_.25] x EURS50 million = =USD1.0 million
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LOS 68.a

A deliverable forward contract on an asset specifies that the long (the buyer) will pay
a certatn amount at a future date vo the short, who will deliver a certain amount of an
asset.

Detault risk in a forward contract is the risk that the other party to the contract will not
perform at settlement, since typically no money changes hands at the initiation of the
contract.

LOS 684

A forward contract with cash settlement does not require delivery of the underlying
asset, but a cash payment at the sertlement date from one counterparty to the other,
based on the contract price and the market price of the asset at settlement.

Farly termination of a forward contract can be accomplished by entering into a new
forward contract with the opposite position, at the then-current expected forward price.
This early termination will fix the amount of the gain or loss at the settlement date.

If this new forward is with a diffcrent counterparty than the original, there is credit

or default risk to consider since one of the two counterparties may fail to honor its
obligation under the forward contract.

1.OS 68.¢
An end user of a forward contract is most often a corporation hedging an existing risk.

Forward dealers, large banks, or brokerages originate forward contracts and take the

long side in some contracts and the short side in others, with a spread in pricing to

compensate them for actual costs, bearing default risk, and any unhedged price risk they

must bear.

A5 68

An equity forward contract may be on a single stock, a customized portfolio, or an

equity index, and is used to hedge the risk of equity prices at some future date.

» Equity forward contracts can be written on a total return basis (including
dividends), bur are typically based solely on an index value.

* Index forwards settle in cash based on the notional amount and the percentage
difference between the index value in the forward contract and the actual index level
at settlement.

Forward contracts in which bonds are the underlying asset may be quoted in terms of
the discount on zero-coupon bonds (e.g., T-bills) or in terms of the yield to maturity on
coupon bonds.

Forwards on corporate bonds must contain special provisions to deal with the possibility
of default as well as with any call or conversion features.
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Forward contracts may also be written on portfolios of fixed income securities or on
' bond indexes.

[1.OS 68.¢
Eurodollar time deposits are USD-denominated shore-term unsecured loans to large
money-center banks outside the United States.

The London Interbank Offered Rate (LIBOR) is an internacional reference rate for
Eurodollar deposits and is quoted for 30-day, 60-day, 90-day, 180-day, or 360-day
(1-year) rerms.

Euribor is the equivalent for short-term Euro-denominated bank deposits (loans to

banks).

For both LIBOR and Euribor, rates are expressed as annual rates and actual interest is
based on the loan term as a proportion of a 360-day year.

1OS 6817

Forward rate agreements (FRAs) serve to hedge the uncertainty about short-term rates
(e.g. 30 or 90-day LIBOR) that will prevail in the future. If rates rise, the long receives
a payment at settlement. The short receives a payment if the specified rate falls to a level
below the contract rate.

LOS 68.¢
The payment to the long at settlement on an FRA is:

days in loan term
(Reference rate at settlement — FRA rate)[»~--l~~-—»-4» e

Notional Principal Amount -
days in loan term
1+ Reference rate at settlement X »F—%——)

The numerator is the difference between the rate on a loan for the specified period at the
forward contract rate and the rate at settlement, and the denominator is to discount this
interest differential back to the settlement date at the markert rate at settlement.

LOS 68.h
Currency forward contracts specify that one party will deliver a certain amount of one
currency at the settlement date in exchange for a certain amount of another currency.

Under cash settlement, a single cash payment is made at settlement based on the
difference between the exchange rate fixed in the contract and the market cxchange rate
at the settlement date.
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1. The short in a deliverable forward contract:
A. has no default risk.

B. is obligated 10 deliver the specified asset.

C. makes a cash payment o the long at setdement.

2. On the scridement dace of a forward contract:
A. the short may be required to sell the asset.
B. the long must sell the asset or make a cash payment.
C. atleast one party must make a cash payment to the other.

3. Which of the following statements regarding carly termination of a forward
CONLIUCT 1S Inost decurate?
A. A party who enters into an offsetting contract to terminate has no risk.
B. A party who terminates a forward contract carly must make a cash payment.
C. Early termination through an offsetting transaction with the original
counterparty eliminates default risk.

4, A dealer in the forward contract market:
A. cannot be a bank.
B. may enter into a contract with another dealer.
C. gets a small payment for each contract at initiation.

5. Which of the following statements regarding equity forward contracts is least
accyrate?
A. Equity forwards may be scttled in cash.
B. Dividends are never included in index forwards.
C. A short position in an equity forward could not hedge the risk of a purchase
of that equity in the future.

6. Which of the following statements regarding forward contracts on 90-day T-bills
1s most accurate?
A. The face value must be paid by the long at settlement.
B. There is no default risk on these forwards because T-bills are government-
backed.
C. If short-term yields increase unexpectedly after contract initiation, the short
will profit on the contract.

7. A Eurodollar time deposit:
A. is priced on a discount basis.
B. may be issued by a Japanese bank.
C. 1is a certificate of deposit denominated in Euros.

8. One difference between LIBOR and Furibor is that:
A. LIBOR is for London deposits.

B. they are for different currencies.

C. LIBOR is slightly higher due to default risk.
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10.

11.

12.

13.

14.

Which of the following statements regarding a LIBOR-based FRA is most

accurate?

A. The short will settle the contract by making a loan.

B. FRAs can be based on interest rates for 30-, 60-, or 90-day periods.

C. IfLIBOR increases unexpectedly over the contract term, the long will be
required to make a cash payment at settlement.

Consider a $2 million FRA with a contract rate of 5% on 60-day LIBOR. If
60-day LIBOR is 6% at settlement, the long will:

A. pay $3,333.

B. receive $3,300.

C. receive $3,333.

Party A has entered a currency forward contract to purchase €10 million at an
exchange rate of $0.98 per euro. At settlement, the exchange rate is $0.97 per
euro. If the contract is settled in cash, Party A will:

A. make a payment of $100,000.

B. receive a payment of $100,000.

C. receive a payment of $103,090.

If the quoted discount yield on a 128-day, $1 million T-bill decreases from
3.15% to 3.07%, how much has the holder of the T-bill gained or lost?

A. Lost $284.

B. Gained $284.

C. Gained $800.

90-day LIBOR is quoted as 3.58%. How much interest would be owed at
maturity for a 90-day loan of $1.5 million at LIBOR + 1.3%?

A. $17,612.

B. $18,300.

C. $32,925.

A company treasurer needs to borrow 10 million euros for 180 days, 60 days
from now. The type of FRA and the position he should take to hedge the
interest rate risk of this transaction are:

EFRA Position
A. 2x6  Short
B. 2x8 Long
C. 2x8  Short
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ANSWERS — CONCEPT CHECKERS

1. B Theshort in a forward contract is obligated to deliver the specified asset at the contract
price on the settlement date. Either party may have default risk if there is any probability
that the counterparty may not perform under the terms of the contract.

)
>

A forward conuract may call for setdement in cash or for delivery of the asset. Under a
deliverable contract, the short is required o deliver the asser at sculement, not to make a
cash payment.

3. C Terminating a forward contract carly by entering into an offsetting forward contract
with a different counterparty exposes a party to default risk. If the offsetting transaction
is with the original counterparty, defaulc risk is eliminated. No cash payment is required
il an offsctting contract is used for carly termination.

4. B Torward contracts dealers are commonly banks and large brokerage houses. They
frequently enter into forward contracts with other dealers to olfset long or short
exposure. No payment is typically made at contract initiation.

N
=

Index forward contracts may be written as total return contracts, which include
dividends. Contracts may be written to settle in cash, or to be deliverable. A long
position is used to reduce the price risk of an expected future purchasc.

6. C  When short-term rates increase, T-bill prices fall and the shorr position will profit.
The price of a T-bill prior to maturity is always less than its face value. The deliverable
security is a T-bill with 90 days to maturity. There is default risk on the forward, even
though the underlying asset is considered risk {ree.

7. B Lurodollar time dcposits are U.S. dollar-denominated accounts with banks outside the
United States and are quoted as an add-on yield rather than on a discount basis.

8. B LIBOR s for U.S. dollar-denominated accounts while Euribor is for curo-denominated
accounts. Neither is location-specific. Differences in these races are due to the different
currencies involved, not differences in default risk.

9. B A LIBOR-based contract can be based on LIBOR for various terms. They are settled in
cash. The long will receive a payment when LIBOR is higher than the contract rate at
settlement.

10. B (0.06 —0.05) x (60 / 360) x $2 million x 1/ (1 + 0.06/ 6) = $3,300.33.

11. A ($0.98 - $0.97) x 10 million = $100,000 loss. The long, Party A, is obligated to buy
euros at $0.98 when they are only worth $0.97 and must pay $0.01 x 10 million
= $100,000.

12. B The actual discount has decreased by:

(0.0315-0.0307)x ;‘Z—i = 0.0284% of $1,000,000 or $284.

A decreasc in the discount is an increase in value.
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13. B (0.0358 + 0.013) [%]1.5 million = $18:300. Both LIBOR and any premwium to LIBOR
are quoted as annualized rates.

14. B This requires a long position ina 2 x 8 FRA.
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The lollowing is a review of the Derivative Investments principles designed to address the learning outcome
statenents set forth by CFA Institute®. This topic is also covered in:

FUuTURES MARKETS AND CONTRACTS

Study Session 17

Exam Focus

Candidates should focus on the terminology
of futures markets, how futures differ from
forwards, the mechanics of margin deposits,
and the process of marking to marker. Limit
pricc moves, delivery optons, and the
characteristics of the basic types of financial

futures contracts are also likely exam topics.
Learn the ways a futures position can be
terminated prior to contract expiration
and understand how cash settlement is
accomplished by the final mark to market
at conrract expiration.
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LOS 09.a: Describe the characteristics of fuiures contracts, and disiinguish
between futures contracts and forward contracts.

Futures contracts are very much like the forward concracts we learned about in the
previous topic review. They are similar in that both:

*  Can be cither deliverable or cash sertlement contracts.
*  Arc priced to have zero value at the time an investor enters into the contract.

Futures contracts differ from forward contracts in the following ways:

*  Furtures contracts tradc on organized exchanges. Forwards are private contracts and
do not trade.

*  Futures contracts are highly standardized. Forwards are customized contracts
satisfying the needs of the parties involved.

¢ Asingle clearinghouse is the counterparty to all futures contracts. Forwards are
contracts with the originating counterparty.

*  The government regulates futures markets. Forward contracts are usually not
regulared.

Characteristics of Futures Contracts

Standardization. A major difference between forwards and futures is that futures
contracts have standardized contract terms. Futures contracts specify the quality and
quantity of goods that can be delivered, the delivery time, and the manner of delivery.
The exchange also sets the minimum price fluctuation {(which is called the tick size).
For example, the basic price movement, or tick, for a 5,000-bushel grain contract is a
quarter of a point (1 point = $0.01) per bushel, or $12.50 per contract. Contracts also
have a daily price limit, which sets the maximum price movement allowed in a single
day. For example, wheat cannot move more than $0.20 from its close the preceding day.
The maximum price limits expand during periods of high volatility and are not in effect
during the delivery month. The exchange also sets the trading times for each contract.
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It would appear that these rules would restrict trading activity, but in fact, they stimulate
trading. Why? Standardization tells traders exactly what is being traded and the
conditions of the transaction. Uniformity promotes market liquidity.

‘The purchaser of a futures contract is said to have gone long or taken a long position,
while the seller of a futures contrace is said to have gone shore or taken a short position.
For cach contract traded, there is a buyer and a seller. The long has contracted to buy
the asset at the contract price at contract expiration, and the short has an obligation to
sell at that price. Futures contracts are used by speculators to gain exposure to changes in
the price of the asset underlying a futures contract. A hedger, in contrast, will use futures
contracts to reduce exposure to price changes in the asset (hedge their asset price risk).
An example is a wheat farmer who sells wheat futures to reduce the uncertainty about
the price of wheat at harvest time.

Clearinghouse. Each exchange has a clearinghonse. The clearinghouse guarantees that
traders in the futures market will honor their obligations. The clearinghouse does this

by splitting each trade once it is made and acting as the opposite side of cach position.
The clearinghouse acts as the buyer to every seller and the seller to every buyer. By doing
this, the clearinghouse allows cither side of the trade to reverse positions art a future date
without having to contact the other side of the initial trade. This allows traders to enter
the market knowing that they will be able to reverse their position. Traders are also freed
from having to worry about the counterparty defaulting since the counterparty is now
the clearinghouse. In the history of U.S. futures trading, the clearinghouse has never
defaulted on a trade.

Professor’s Note: The terminology is that you “bought” bond futures if you
e entered into the contract with the long position. In my experience, this
(t\ér %} terminology has caused confusion for many candidates. You don’t purchase the
= contract, you enter into it. You are contracting to buy an asset on the long side.
“Buy” means take the long side, and “sell” means take the short side in futures.

LOS 69.b: Differentiate beiween margin in the securities markets and margin
in the tutures markets, and deline initial margie, maintenance margin,
varfation margin, and scttlement price.

In securities markets, margin on a stock or bond purchase is a percentage of the market
value of the asset. Initially, 50% of the stock purchase amount may be borrowed, and
the remaining amount, the equity in the account, must be paid in cash. There is interest
charged on the borrowed amount, the margin loan. The margin percentage, the percent
of the security value that is “owned,” will vary over time and must be maintained at
some minimum percentage of market value.

In the futures markets, margin is a petformance guarantee. It is money deposited by
both the long and the short. There is no loan involved and, consequently, no interest
charges.

Each futures exchange has a clearinghouse. To safeguard the clearinghouse, the exchange
requires traders to post margin and settle their accounts on a daily basis. Before trading,
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the trader must deposit funds (called margin) with their broker (who, in return, will-post
margin with the clearinghouse).

In securities markets, the cash deposited is paid to the seller of the security, with the
balance of the purchase price provided by the broker. This is why the unpaid balance is a
loan, with interest charged to the buyer who purchased on margin.

Initial margin is the money that must be deposited in a futures account before any
trading takes place. It is set for each type of underlying assct. Initial margin per contract
is relatively low and equals about one day’s maximum price fluctuation on the total value
of the contract’s underlying asset.

Maintenance margin is the amount of margin that must be maintained in a futures
account. If the margin balance in the account falls below the maintenance margin due
to a change in the contract price for the underlying asset, additional funds must be
deposited to bring the margin balance back up to the initial margin requirement.

This is in contrast to equity account margins, which require investors only to bring the
margin percentage up to the maintenance margin, not back to the initial margin level.

Variation margin is the funds that must be deposited into the account to bring it back
to the initial margin amount. If account margin exceeds the initial margin requirement,
funds can be withdrawn or used as initial margin for additional positions.

The settlement price is analogous to the closing price for a stock but is not simply the
price of the last trade. [t is an average of the prices of the trades during the last period
of trading, called the closing period, which is set by the exchange. This feature of the
settlement price prevents manipulation by traders. The settlement price is used to make
margin calculations at the end of each trading day.

Initial and minimum margins in securities accounts are set by the Federal Reserve,
although brokerage houses can require more. Initial and maintenance margins in the
futures market are set by the clearinghouse and are based on historical daily price
volatility of the underlying asset since margin is resettled daily in futures accounts.
Margin in futures accounts is typically much lower as a percentage of the value of the
assets covered by the futures contract. This means that the leverage, based on the actual
cash required, is much higher for futures accounts.

How a Futures Trade Takes Place

In contrast to forward contracts in which a bank or brokerage is usually the counterparty
to the contract, there is a buyer and a seller on each side of a futures trade. The futures
exchange selects the contracts that will trade. The asset, the amount of the asset, and the
settlement/delivery date arc standardized in this manner (e.g., a June futures contract on
90-day T-bills with a face amount of $1 million). Each time there is a trade, the delivery
price for that contract is the equilibrium price at that point in time, which depends on
supply (by thosc wishing to be short) and demand (by those wishing to be long).
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The mechanism by which supply and demand determine this equilibrium is open outery
at a particular location on the exchange floor called a “pic.” Each trade is reported to the
exchange so that the equilibrium price, at any point in time, is known to all traders.

1OS 69.¢: Describe price limits and the process of marking to market, and
compute and interpret the margin balance, given the previous day’s balunce and
the change in the futures price.

Many futures contracts have price limits, which are exchange-imposed limits on how
much the contract price can change from the previous day’s settlement price. Exchange
members are prohibited from exccuting trades at prices outside these limics. 1f the
(equilibrium) price at which traders would willingly trade is above the upper limit or
below the lower limit, trades cannot take place.

Consider a futures contract that has daily price limits of two cents and scttled the
previous day at $1.04. If on the following trading day traders wish to trade at $1.07
because of changes in market conditions or expectations, no trades will take place. The
settlement price will be reported as $1.06 (for the purposes of marking-to-murket). The
contract will be said to have made a limit move, and the price is said to be limit up
(from the previous day). If market conditions had changed such that the price at which
traders arc willing to trade is below $1.02, $1.02 will be the settlement price, and the
price is said to be limit down. If trades cannot take place because of a limit move, cither
up or down, the price is said to be locked limit since no trades can rake place and traders
are “locked” into their existing positions.

Marking to market is the process of adjusting the margin balance in a futures account
cach day for the change in the value of the contract assets from the previous trading day,
based on the new settlement price.

The furures exchanges can require a mark-to-market more frequently (than daily) under
extraordinary circumstances.

Computing the Margin Balance

Example: Margin balance

Consider a long position of five July wheat contracts, each of which covers 5,000
bushels. Assume that the contract price is $2.00 and that each contract requires an
initial margin deposit of $150 and a maintenance margin of $100. The total initial
margin required for the 5-contract trade is $750. The maintenance margin for the
account is $500. Compute the margin balance for this position after a 2-cent decrease
in price on Day 1, a 1-cent increase in price on Day 2, and a 1-cent decrease in ‘price
on Day 3. ' ‘ .
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Answer:

Each contract is for 5,000 bushels so that a price change of $0.01 per bushel changes
the contract value by $50, or $250 for the five contracts: (0.01)(5)(5,000) = $250.00.

The following figure illuscrates the change in the margin balance as the price of

this contract changes each day. Note that che initial balance is the initial margin
requirement of $750 and that the required deposit is based on the previous day’s price
change.

Margin Balances

Day Required Deposit— Price/Bushel  Daily Change  Gain/Loss  Balance

0 (Purchase) $750 $2.00 0 0 $750
1 0 $1.98 -$0.02 -$500 $250

2 $500 $1.99 4+$0.01 +$250 $1,000

3 0 $1.98 ~$0.01 —$250 $750

At the close on Day 1, the margin balance has gone below the minimum or
maintenance margin level of $500. Therefore, a deposit of $500 is required to bring
the margin back to the initial margin level of $750. We can interpret the margin
balance at any point as the amount the investor would realize if the position were
closed out by a reversing trade at the most recent settlement price used to calculate
the margin balance.

LOS 69.d: Describe how a futures contract can be terminated at or prior to

expiravion by a closc-our (e, offscr), 2 delivery, an cquivalent cash sevtlement,

Py S L5
0 dt (’,"\“lJc-‘ii-!_"("'!Ul“}_)h\"‘vh.h

There are four ways to terminate a futures contract:

1. A short can terminate the contract by delivering the goods, a long by accepting
delivery and paying the contract price to the short. This is called delivery. The
Jocation for delivery (for physical assets), terms of delivery, and details of exactly
what is to be delivered are all specified in the contract. Deliveries represent less than
1% of all contract terminations.

2. In a cash-settlement contract, delivery is not an option. The futures account is
marked-to-market based on the settlement price on the last day of trading,
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3. You may make a reverse, or offsetting, trade in the futures market. This is similar to
the way we described exiting a forward contract prior to exdpiration. With futures,
however, the other side of your position is held by the clearinghouse—if you make
an exact opposite trade (maturity, quantity, and good) to your current position, the
clearinghouse will net your positions out, leaving you with a zero balance. This is
how most futures positions are settled. The contract price can differ between the
two contracts. If you initially are long one contract at $370 per ounce of gold and
subsequently sell (take the short position in) an identical gold contract when the
price is $350/0z., $20 times the number of ounces of gold specified in the contract
will be deducted from the margin deposit(s) in your account. The sale of the futures
contract ends the exposure to future price fluctuations on the first contract. Your
position has been reversed, or closed out, by a closing trade.

4. A position may also be scttled through an exchange for physicals. Here you find a
trader with an opposite position to your own and deliver the goods and settle up
between yourselves, off the floor of the exchange (called an ex-pit transaction). This
is the sole exception to the federal law that requires that all trades take place on
the floor of the exchange. You must then contact the clearinghouse and tell them
what happened. An exchange for physicals differs [rom a delivery in that the traders
actually exchange the goods, the contract is not closed on the floor of the exchange,
and the two traders privately negotiate the terms of the transaction. Regular delivery
involves only one trader and the clearinghouse.

Delivery Options in Futures Contracts

Some futures contracts grant delivery options to the short; options on what, where, and
when to deliver. Some Treasury bond contracts give the short a choice of several bonds
that are acceptable to deliver and options as to when to deliver during the expiration
month. Physical asscts, such as gold or corn, may offer a choice of delivery locations to
the short. These options can be of significant value to the holder of the short position in
a futures contract.

1OS 69.¢: Describe the characteristics of the following types of futurcs
contracts: Furodollar, Treasury bond, stock index, and currency.

Let’s introduce financial futures by first examining the mechanics of a T-bill futures
contract. Treasury bill futures contracts are based on a $1 million face value 90-day
(13-weck) T-bill and settle in cash. The price quotes are 100 minus the annualized
discount in percent on the T-bills.

A price quote of 98.52 represents an annualized discount of 1.48%, an actual discount
from face of 0.0148 x (90 / 360) = 0.0037, and a “delivery” price of (1 — 0.0037)
x 1 million = $996,300.

T-bill futures contracts are not as important as they once were. Their prices are heavily
influenced by U.S. Federal Reserve operations and overall monetary policy. T-bill
futures have lost importance in favor of Eurodollar futures contracts, which represent
a more free-market and more global measure of short-term interest rates to top quality
borrowers for U.S. dollar-denominated loans.
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Eurodollar futures are based on 90-day LIBOR, which is an add-on yield, rather than a
discount yield. By convention, however, the price quotes follow the same convention as
T-bills and are calculated as (100 — annualized LIBOR in percent). These contracts sectle
in cash, and the minimum price change is onc “tick,” which is a price change of 0.0001
= 0.01%, representing $25 per $1 million contract.

Professor’s Note: One of the first things a new T-bill futures trader learns is that
cach change in price of 0.01 in the price of a 1-bill futures contract is worth
$25. If you took a long position at 98.52 and the price fell to 98.50, your loss is
$50 per contract. Since Eurodollar contracts on 90-day LIBOR are the same size
and priced in a similar fashion, a price change of 0.01 represents a $25 change
in value for these as well.

Treasury bond futures contracts:

Are traded for Treasury bonds with maturities greater than 15 years.

¢ Arc a deliverable contracr.

*  Have a face value of $100,000.

e Arc quoted as a percent and fractions of 1% (measured in 1/32nds) of face value.

The short in a Treasury bond futures contract has the option to deliver any of several
bonds that will satisfy the delivery terms of the contract. This is called a delivery option
and is valuable to the short because at expiration, one particular Treasury bond will be
the cheapest-to-deliver bond.

Each bond is given a conversion factor, which is used to adjust the long’s payment
at delivery so that the more valuable bonds reccive a higher payment. These factors
are multiplicrs for the futures price at settlement. The fong pays the futures price at
expiration times the conversion factor.

Stock index futures. The most popular stock index future is the S&P 500 Index Future
that trades in Chicago. Settlement is in cash and is based on a multiplier of 250.

The value of a contract is 250 times the level of the index stated in the contract. With
an index level of 1,000, the value of cach contract is $250,000. Each index point in the
futures price represents a gain or loss of $250 per contract. A long stock index futures
position on S&P 500 index futures at 1,051 would show a gain of $1,750 in the trader’s
account if the index were 1,058 at the settlement date ($250 x 7 = $1,750). A smaller
contract is traded on the same index and has a multiplier of 50.

Futures contracts covering several other popular indices are traded, and the pricing
and contract valuation are the same, although the multiplier can vary from contract to
contract.

Currency futures. The currency futures market is smaller in volume than the forward
currency market we described in the previous topic review. In the United States,
currency contracts trade on the euro (EUR), Mexican peso (MXP), and yen (JPY),
among others. Contracts are set in units of the foreign currency, and the price is stated
in USD/unit. The size of the peso contract is MXP500,000, and the euro contract is
on EUR125,000. A change in the price of the currency unit of USD0.0001 translates
into a gain or loss of USD50 on a MXP500,000 unit contract and USD12.50 on a
EUR125,000 unit contract.
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“KEY CONCEPTS

LOS 69.a

Like forward contraces, futures contracts are most commonly for delivery of
commodities and financial assets at a fucure date and can require delivery or settlement
in cash.

Compared to forward contracts, futures contracts:

*  Are more liquid, trade on exchanges, and can be closed out by an offsetting trade.

* Do not have counterparty risk; the clearinghouse acts as counterparty to cach side of
the contract. )

*  Have lower transactions costs.

*  Require margin deposits and are marked to market daily.

*  Arc standardized contracts as to asset quantity, quality, settlement dates, and delivery
requirements.

LOS 69.b
Futures margin deposits are not loans, but deposits to ensure performance under the
terms of the contract.

Inicial margin is the deposit required to initiate a futures position.

Maintenance margin is the minimum margin amount, and when margin falls below this
amount it must be brought back up to its initial level.

Margin calculations are based on the daily settlement price, the average of the prices for
trades during a closing period set by the exchange.

L.OS 69.c

Trades cannot take place at prices that differ from the previous day’s settlement prices by
more than the price limit and are said to be limit down (up) when the new equilibrium
price is below (above) the minimum (maximum) price for the day.

Marking-to-market is the process of adding gains to or subtracting losses from the
margin account daily, based on the change in settlement prices from one day to the next.

The mark-to-market adjustment either adds the day’s gains in contract value to the
long’s margin balance and subtracts them from the short’s margin balance, or subtracts
the day’s loss in contract value from the long’s margin balance and adds them to the
short’s margin balance.

LOS 69.d

A futures position can be terminated by:

* An offsetting trade, entering into an opposite position in the same contract.
*  Cash payment at expiration (cash-settlement contract).

*  Delivery of the asset specified in the contract.

*  An exchange for physicals (asset delivery off the exchange).
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LOS 69.¢
Treasury bill futures contracts are quoted at 100 — annualized discount percent, are for
T-bills with a face value of $1,000,000, and settle in cash.

Eurodollar futures contracts are for a face value of $1,000,000, are quoted as 100 —
annualized 90-day LIBOR, and settle in cash.

Treasury bond contracts arce for a face value of $100,000, give the short a choice of
bonds to deliver, and use conversion factors to adjust the contract price for the bond

that is delivered.

Stock index futures have a multiplier that is multiplied by the index to calculate the
contract value, and settle in cash.

Currency futures are for delivery of standardized amounts of foreign currency.
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CONCEPT CHECKERS

1. Which of the following statements about futures markets is least accurare?
A. Hedgers trade to reduce some preexisting risk exposure.
B. The clearinghouse guarantees that traders in the futures market will honor
their obligations.
C. If an account rises to or exceeds the maintenance margin, the trader must
deposit variation margin.

2. The daily process of adjusting the margin in a futures account is called:
A. variation margin.
B. marking-to-market.
C. maintenance margin.

3. A trader buys (takes a long position in) a Eurodollar futures contract ($§1 million
face value) at 98.14 and closes it out at a price of 98.27. On this contract the
trader has:

A. lost $325.
B. gained $325.
C. gained $1,300.

4. In the futures market, a contract does not trade for two days because trades are
not permitted at the equilibrium price. The market for this contract is:
A. limit up.

B. limit down.
C. locked limit.

5. The existence of a delivery option with respect to Treasury bond futures means
that the:
A. short can choose which bond to deliver.
B. short has the option to settle in cash or by delivery.
C. long chooses which of a number of bonds will be delivered.

6. Assume the holder of a long futures position negotiates privatcly with the holder
of a short futures position to accept delivery to close out both the long and
short positions. Which of the following statements about the transaction is most
accurate? The transaction is:

A. also known as delivery.
B. also known as an exchange for physicals.
C. the most common way to close a futures position.

7. A conversion factor in a Treasury bond contract is:
A. used to adjust the number of bonds to be delivered.
B. muldplied by the face value to determine the delivery price.
C. multiplied by the futures price to determine the delivery price.
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Three 125,000 euro futures contracts are sold at a price of $1.0234. The next
day the price settles at $1.0180. The mark-to-market for this account changes
the previous day’s margin by:

A. +3$675.
B. -$675.
C. +%$2,025.

In the futures market, the clearinghouse is least likely to:
A. decide which contracts will trade.

B. set initial and maintenance margins.

C. act as the counterparty to every trade.

Funds deposited to meet a margin call are termed:
A. daily margin.

B. settlement costs.

C. variation margin.

Compared to forward contracts, futures contracts are least likely to be:
A. standardized.

B. larger in size.

C. less subject to default risk.
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1. C Ifanaccount rises to or exceeds the maintenance margin, no payment needs to be made,

and the trader has the option to remove the excess funds from the account. Only if an
account falls below the maintenance margin does variation margin need to be paid to
bring the level of the account back up to the level of the initial margin.

2. B The process is called marking-to-market. Variation margin is the funds that must be
deposited when marking-to-market draws the margin balance below the maintenance
margin.

3. B The price is quoted as one minus the annualized discount in percent. Remember that
the gains and losses on T-bill and Eurodollar futures are $25 per basis point of the price
quote. The price is up 13 ticks, and 13 x $25 is a gain of $325 for a long position.

4. C 'This describes the situation when the equilibrium price is either above or below the
prior day’s settle price by more than the permitted (limit) daily price move. We do not
know whether it is limit up or limit down.

p

5. A The short has the option o deliver any of a number of permitted bonds. The deliver
p ¥ p Y
price is adjusted by a conversion factor that is calculated for each permitted bond.

6. B When the holder of a long position negotiates directly with the holder of the short
position to accept delivery of the underlying commodity to close out both positions, this
s called an exchange for physicals. (This is a private transaction that occurs ex-pit and is
one exception to the federal law that all trades take place on the exchange floor.) Note
that the exchange for physicals differs from an offsetting trade in which no delivery takes
place and also differs from delivery in which the commodity is simply delivered as a
result of cthe futures expiration with no secondary agreement. Most futures positions are
settled by an offsetting trade.

7. C Itadjusts the delivery price based on the futures price at contract expiration.

8. C (1.0234-1.0180) x 125,000 x 3 = $2,025. The contracts were sold and the price

declined, so the adjustment is an addition to the account margin.
9. A The exchange determines which contracts will trade.

10. C When insufficient funds exist to satisfy margin requirements, a variation margin must be
posted.

11. B Size is not one of the things that distinguishes forwards and futures, although the
contract size of futures is standardized, whereas forwards are customized for each parry.
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statements set forth by CFA Institute®. This topic is also covered in:

OrTION MARKETS AND CONTRACTS

Study Session 17

Exam Focus

This derivatives review introduces options,
describes their terms and trading, and
provides derivations of several options
valuation results. Candidates should spend
some time understanding how the payoffs
on several types of options are determined.
This includes options on stocks, bonds,
stock indices, interest rates, currencics,
and  futures. The assigned material on

establishing upper and lower bounds is
extensive, so it should not be ignored.
Candidates must learnatleast onc of the put-
call parity relations and how to constructan
arbitrage strategy. The notation, formulas,
and relations may seem daunting, but if
you put in the time to understand what
the notadon is saying (and why), you can
master the important points.
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Or11ONS CHARACTERISTICS

An option contract gives its owner the right, but not the legal obligadion, to conduct a
transaction involving an underlying asset at a predetermined future date (the exercise

date) and ac a predetermined price (the exercise or strike price). Options give the oprion
buyer the right to decide whether or not the trade will eventually take place. The seller
of the option has the obligation to perform if the buyer exercises the option.

e The owner of a call option has the right to purchase the underlying asset at a specific

price for a specified time period.

*  The owner of a put option has the right to sell the underlying asset at a specific price

for a specified time period.

For every owner of an option, there must be a scller. The seller of the option is also
called the option writer. There are four possible options positions:

Long call: the buyer of a call option—has the right to buy an underlying asset.

2. Short call: the writer (seller) of a call option-—has the obligation to sell the

underlying asset.

3. Long put: the buyer of a put option—has the right to sell the underlying asset.

4. Shorc put: the writer (seller) of a put option—has the obligation to buy the

underlying asset.

To acquire thesc rights, owners of options must buy them by paying a price called the

option premium to, the seller of the option.

Listed stock option contracts trade on exchanges and are normally for 100 shares of
stock. After issuance, stock option contracts ate adjusted for stock splits but not cash

dividends.
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To sce how an option contract works, consider the stock of ABC Company. It sells for
$55 and has a call o‘ption available on it that sclls for a premium of $10. This call option
has an exercise price of $50 and has an expiration date in five months. The exercise price
of $50 is often called the option’s strike price.

Professor’s Note: The option premium is simply the price of the option. Please do
not confuse this with the exercise price of the option, which is the price at which
the underlying asset will be bought/sold if the option is exercised.

If the ABC call option is purchased for $10, the buyer can purchase ABC stock from
the option seller over the next five months for $50. The scller, or writer, of the option
gets to keep the $10 premium no matter what the stock does during this time period.

If the option buyer exercises the option, the seller will receive the $50 strike price and
must deliver to the buyer a sharc of ABC stock. If the price of ABC stock falls to $50 or
below, the buyer is not obligated to exercise the option. Note that option holders will
only exercise their right to act if it is profitable to do so. The option writer, however, has
an obligation to act at the request of the option holder.

A put option on ABC stock is the same as a call option except the buyer of the put
(long position) has the right to sell a share of ABC for $50 at any time during the next
five months. The put writer (short position) has the obligation to buy ABC stock at the
exercise price in the event that the option is exercised.

The owner of the option is the one who decides whether to exercise the option or not.
If the option has value, the buyer may cither exercise the option or sell the option to
another buyer in the secondary options market.

LOS 70.a: Define Furopean option, American option, and moneyness, and
differentiate between exchange-traded options and over-the-counter options.

American options may be exercised at any time up to and including the contract’s
expiration date.

European options can be exercised only on the contract’s expiration date.

Professor’s Note: The name of the option does not imply where the option trades—
they are just names.

At expiration, an American option and a European option on the same asset with the
same strike price are identical. They may either be exercised or allowed to cxpire. Before
expiration, however, they are different and may have different values, so you must
distinguish between the two.

If two options are identical (maturity, underlying stock, strike price, etc.) in all ways,
except that one is a European option and the other is an American option, the value of
the American option will equal or exceed the value of the European option. Why? The
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carly exercise feature of the American option gives it more flexibility, so it should be
: '
worth at least as much and possibly more.

Meneyness refers to whether an option is in the money or out of the money. If immediate
exercise of the option would generate a positive payoff, it is in the money. If immediate
exercise would result in a loss (negative payoft), it is out of the money. When the current
asset price equals the exercise price, exercise will generate neither a gain nor loss, and the
option is ar the money.

The following describe the conditions for a call option to be in, out of, or at the money.

s In-the-money call options. 1f S ~ X > 0, a call option is in the money. § — X is the
amount of the payoff a call holder would receive from immediate exercise, buying a
share for X and selling it in the market for a greater price S.

*  OQuz-of-the-money call options. 1f S — X < 0, a call option is out of the money.

s Ar-the-money call options. If S = X, a call option is said to be at the moncy.

The following describe the conditions for a put option to be in, out of, or at the money.

*  In-the-money put options. 1t X = § > 0, a put option is in the money. X - S is the
amount of the payoff from immediate exercise, buying a share for S and exercising
the put to receive X for the share.

»  Out-of-the-money put options. When the stock’s price is greater than the strike price,
a put option is said to be out of the money. If X ~ S < 0, a put option is out of the
moncy.

s At-the-money put options. If S = X, a put option is said to be at the money.

Example: Moneyness

Consider a July 40 call and a July 40 put, both on a stock that is currently selling for
$37/share. Calculate how much these options are in or out of the money.

&\ Professor’s Note: A July 40 call is a call option with an exercise price of $40 and
an expiration date in July.

Answer:

The call is $3 out of the money because S — X = ;$3.00. The put is $3 in the money
because X -~ S = $3.00. ’

Exchange-Traded Options vs. Over-the-Counter Options

Exchange-traded or listed options are regulated, standardized, liquid, and backed by the
Options Clearing Corporation for Chicago Board Options Exchange transactions. Most
exchange-listed options have expiration dates within two to four months of the current
date. Exchanges also list long-term equity anticipatory securities (LEAPS), which are
equity options with expiration dates longer than one year.

Over-the-counter (OTC) options on stocks for the retail trade all but disappeared with
the growth of the organized exchanges in the 1970s. There is now, however, an active
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market in OTC options on currencies, swaps, and equitics, primarily for institutional
buyers. Like the forward market, the OTC options market is largely unregulated,
consists of custom options, involves counterparty risk, and is facilitated by dealers in
much the same way forwards markets are.

LOS 70.b: tdendfy the types of options in terms of the underlying mstruments.

The three types of options we consider are (1) financial options, (2) options on [utures,
and (3) commodity options.

Financial options include equity options and other options based on stock indices,
Treasury bonds, interest rates, and currencies. The strike price for financial options can
be in terms of yield-to-maturity on bonds, an index level, or an exchange rate for foreign
currency options. LIBOR-based interest rate options have payoffs based on the difference
between LIBOR at expiration and the strike rate in the option.

Bond options are most often based on Treasury bonds because of their active trading.
There are relatively few listed options on bonds—most are over-the-counter options.
Bond options can be deliverable or sectle in cash. The mechanics of bond options are
like those of equity options, but are based on bond prices and a specific face value of the
bond. The buyer of a call option on a bond will gain if interest rates fall and bond prices
rise. A put buyer will gain when rates rise and bond prices fall.

Index options settle in cash, nothing is delivered, and the payoff is made directly to the
option holder’s account. The payoff on an index call (long) is the amount (if any) by
which the index level at expiration exceeds the index level specified in the option (the
strike price), muluplied by the contract multiplier. An equal amount will be deducted
from the accounrt of the index call option writer.

Example: Index options

Assume that you own a call option on the S&P 500 Index with an exercise price equal
to 950. The multiplier for this contract is 250. Compute the payoff on this option
assuming that the index is 962 at expiration.

Answer:

This is a call, so the expiration date payoff is (962 — 950) x $250 = $3,000.

Options on futures, sometimes called futures options, give the holder the right to buy
or sell a specified futures contract on or before a given date at a given futures price, the
strike price.

*  Call options on futures contracts give the holder the right to enter into the long side
of a futures contract at a given futures price. Assume that you hold a call option
on a bond future at 98 (percent of face) and at expiration the futures price on the
bond contract is 99. By exercising the call, you take on a long position in the futures
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coptract, and the account is immediately marked to market based on the settlement
price. Your account would be credited with cash in an amount equal to 1% (99 ~
98) of the face value of the bonds covered by the contract. The seller of the exercised
call will take on the shore position in the futures contract and the mark to market
value of this position will generate the cash deposited to your account.

*  Put options on futures contracts give the holder the option to take on a short futures
position at a futures price equal to the strike price. The writer has the obligation to
take on the opposite (long) position if the option is exercised.

Commodity options give the holder the right to either buy or sell a fixed quantity of
some physical asset at a fixed (strike) price.

Some capital investment projects have provisions that give the company flexibility to
adjust the project’s cash flows while it is in progress (for example, an option to abandon
the project betore completion). Such real options have values that should be considered
when evaluating a project’s NPV.

e

= Professor’s Note: Lvaluating projects with real options is covered in the Study
Wy Session on Corporate Finance at Level 2.

1.OS 70.c: Compare and contrast interest rate options to forward rate
agreements (FRAg).

Interest rate options are similar to the stock options except that the exercise price is an
interest rate and the underlying asset is a reference rate such as LIBOR. Interest rate
options are also similar to FRAs becausc there is no deliverable assct. Instead they arc
settled in cash, in an amount that is based on a notional amount and the spread between
the strike rate and the reference rate. Most interest rate options are European options.

To sce how interest rate options work, consider a long position in a 1-year LIBOR-based
interest rate call option with a notional amount of $1,000,000 and a strike rate of 5%.
For our example, let’s asswme that this option is costless for simplicity. If at expiration,
LIBOR is greater than 5%, the option can be exercised and the owner will receive
$1,000,000 x (LIBOR - 5%). If LIBOR is less than 5%, the option expires worthless

and the owner receives nothing.

Now, let’s consider a short position in a LIBOR-based interest rate put option with

the same features as the call that we just discussed. Again, the option is assumed to be
costless, with a strike rate of 5% and notional amount of $1,000,000. If at expiration,
LIBOR falls below 5%, the option writer (short) must pay the put holder an amount
equal to $1,000,000 x (5% — LIBOR). If at expiration, LIBOR is greater than 5%, the
option expires worthless and the put writer makes no payments. If the rate is for less
than one year, the payoff is adjusted. For example, if the reference rate for the option
is 60-day LIBOR, the payoff would be $1,000,000 x (5% — LIBOR)(60/360) since the

actual LIBOR rate and the strike rate are annualized rates.

Notice the one-sided payoff on these interest rate options. The long call receives a payoff
when LIBOR exceeds the strike rate and receives nothing if LIBOR is below the strike
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rate. On the other hand, the short put position makes payments if LIBOR is below thg
strike rate, and makes no payments when LIBOR exceeds the strike rate.

The combination of the long interest rate call option plus a short interest rate put option
has cthe same payoff as a forward rate agreement (FRA). To see this, consider the fixed-
rate payer in a 5% fixed-rate, $1,000,000 notional, LIBOR-based FRA. Like our long
call position, the fixed-rate payer will receive $1,000,000 x (LIBOR -- 5%). And, like
our short put position, the fixed rate payer will pay $1,000,000 x (5% — LIBOR).

Professor’s Note: For the exam, you need to know that a long interest rate call
combined with a short interest rate put can have the same payoff as a long
position in an FFRA.

L.OS 70.d: Dehne interest rate caps, Hoors, and collars.

An interest rate cap is a series of interest rate call options, having expiration dates that
correspond to the reset dates on a floaring-rate loan. Caps are often used o protect a
floating-rate borrower from an increase in interest rates. Caps place a maximum (upper
limit) on the interest payments on a floating-rate loan.

Caps pay when rates rise above the cap rate. In this regard, a cap can be viewed as a
series of interest rate call options with strike rates equal to the cap rate. Each option ina
cap is called a capler.

An interest rate floor is a series of interest rate put options, having expiration dates that
correspond to the reset dates on a floating-rate loan. Floors are often used to protect

a floating-rate lender from a decline in interest rates. Floors place a minimum (lower
limit) on the interest payments that are received from a floating-rate loan.

An interest rate floor on a loan operates just the opposite of a cap. The floor rate is a
minimum rate on the payments on a floating-rate loan.

Floors pay when rates fall below the floor rate. In this regard, a floor can be viewed as a
series of interest rate put options with strike rates equal to the floor rate. Each option in
a floor is called a floorlez.

An interest rate collar combines a cap and a floor. A borrower with a floating-rate loan
may buy a cap for protection against rates above the cap and se// a floor in order to defray
some of the cost of the cap.

Lec’s review the information in Figure 1, which illustrates the payments from a cap and a
floor. On each reset date of a floating-rate loan, the interest for the next period (e.g., 90
days) is determined on the basis of some reference rate. Here, we assume that LIBOR s
the reference rate and that we have quarterly payment dates on the loan.

The figure shows the effect of a cap that is set at 10%. In the event that LIBOR rises
above 10%, the cap will make a payment to the cap buyer to offset any interest expense
in excess of an annual rate of 10%. A cap may be structured to cover a certain number
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of periods or for the entire life of a loan. The cap will make a payment at any future
interest payment duc date whenever the reference rate (LIBOR in our example) exceeds
the cap rate. As indicated in the figure, the cap’s payment is based on the difference
between the reference rate and the cap rate. The amount of the payment will equal the
notional amount specified in the cap contract times the difference between the cap rate
and the reference rate. When used to hedge a loan, the notional amount is usually equal
to the loan amount.

Figure 1 also illustrates a floor of 5% for our LIBOR-based loan. For any payment where
the reference rate on the loan falls below 5%, there is an additional payment required

by the floor to bring the total payment to 5% (1.25% quarterly on a 90-day LIBOR-
based loan). Note that the issuer of a floating-rate note with both a cap and a floor (a
collar) is long a cap and short (has “sold”) a floor. The issuer reccives a payment when
rates are above the cap, and makes an additional payment when rates are below the Hoor
(compared to just paying the reference rate).

Figure 1: Interest Rate Caps and Floors

Loan Rate

Loan Rate without Caps or Floors
Received by
Cap Owner
10% frermrrermmmm et Lo
' 10% Cap
5% Floor
5% [ f
| Received by
¢ Floor Owner
1 : LIBOR
0% 5% 10%

LOS 70.e: Compute and interpret option payoffs, and explain how interest rate
option payoffs differ from the payoffs of other types of options.

Calculating the payoff for a stock option, or other type of option with a monetary-
based exercise price, is straightforward. At expiration, a call owner receives any amount
by which the asset price exceeds the strike price, and zero otherwise. The holder of a put
will receive any amount that the asset price is below the strike price at expiration, and
zero otherwise.

While bonds are quoted in terms of yield-to-maturity, T-bills in discount yield, indices
in index points, and currencies as an exchange rate, the same principle applies. That is,
in cach case, to get the payoff per unit of the relevant asset, we need to translate the asset
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value to a dollar valuc and the strike price (or rate, or yield) to a dollar strike price. We
R . M

can then multiply this payoff times however many units of the asset are covered by the

options contract.

*  For a stock index option, we saw that these dollar values were obtained from
multiplying the index level and the strike level by the multiplicer specified in the
contract. The resulting dollar payoffs arc per contract.

*  The payoff on options on furures is the cash the option holder receives when he
exercises the option and the resulting futures position is marked to market.

The payoffs on interest rate options are different. For example, a call option based on
90-day LIBOR makes a payment based on a stated notional amount and the difference
between 90-day LIBOR and the option’s strike rate, times 90/360 to adjust for the
interest rate period. The payment is made, not at option expiration, but at a future date
corresponding to the term of the reference rate. For example, an option based on 90-
day LIBOR will make a payment 90 days after the expiration date of the option. This
payment date often corresponds to the date on which a LIBOR-based borrower would
make the next interest payment on a loan.

Example: Computing the payoff for an interest rate option

Assume you bought a 60-day call option on 90-day LIBOR with a notional principal of
$1 million and a strike rate of 5%. Compute the payment that you will receive if
90-day LIBOR is 6% at contract expiration, and determine when the payment will be
received.

Answer:

The interest savings on a $1 million 90-day loan at 5% versus 6% is:
1 million x (0.06 - 0.05)(90 / 360) = $2,500

This is the amount that will be paid by the call writer 90 days after eXpirétion.

LOS 70.1: Define intrinsic value and time value, and explain their relationship.

An option’s intrinsic value is the amount by which the option is in-the-money. It is the
amount that the option owner would receive if the option were exercised. An option has
zero intrinsic value if it is at the money or out of the money, regardless of whether it is a
call or a put option.

Let’s look at the value of a call option 4t expiration. If the expiration date price of the
stock exceeds the strike price of the option, the call owner will exercise the option and
receive S — X. If the price of the stock is less than or equal to the strike price, the call
holder will let the option expire and get nothing,.

The intrinsic value of a call option is the greater of (S — X) or 0. That is:

C = Max(0, S - X]
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As we discussed earlicr, the intrinsic value of an option is the amount by which the
option is in the money. At any point during the life of an options contract, its value
will typically be greater than its intrinsic value. This is because there is some probability
that the stock price will change in an amount that gives the option a positive payoft

at expiration greater than the (current) intrinsic value. Recall that an option’s intrinsic
value (to a buyer) is the amount of the payoff at expiration and is bounded by zero.
When an option reaches expiration there is no “time” remaining and the time value is
zero. For American options and in most cases for European options, the longer the time
to expiration, the greater the time value and, other things equal, the greater the option’s
premium (price).

LOS 70.g: Determine the minimum and maximum valucs of Furopean options
and American opiions.

LOS 70.h: Calculate and mterpred the lowest prices of Luropean and American
calls and puis hased on the rules for mintnwm values and lower bounds.

The following is some option terminology that we will use when addressing these LOS:

S, = the price of the underlying stock at time ¢

X = the exercise price of the option

T = the time to expiration

c, = the price of a European call at time ¢ at any time £ prior to expiration at
timet =T

C, = the price of an American call at time £ at any time # prior to expiration at
timet=T

p, = the price of a European put at time £ at any time ¢ prior to expiration at
time t =T

P, = the price of an American put at time £ at any time £ prior to expiration at
tme t="T

RFR = the risk-free rate

Professor’s Note: Please notice thar lowercase letters are used ro represent
European-style options.

Lower bound. Theoretically, no option will sell for less than its intrinsic value and no
option can take on a negative value. This means that the lower bound for any option is
zero. The lower bound of zero applies to both American and European options.

Upper bound for call options. The maximum value of either an American or a European
call option at any time # is the time-# share price of the underlying stock. This makes
sense because no one would pay a price for the right to buy an asset that exceeded the
asset’s value. It would be cheaper to simply buy the underlying asset. At time

t = 0, the upper boundary condition can be expressed respectively for American and
European call options as:

CO < S, and < So
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Upper bound for put options. T'he price for an American put option cannot be more

than its strike price. This is the exercise value in the event the underlying stock price
goes to zero. However, since European puts cannot be exercised prior to expiration, the
maximum value is the present value of the exercise price discounted at the risk-free rate.
Even if the stock price goes to zero, and is expected to stay at zero, the intrinsic value,
X, will not be received until the expiration date. At time t = 0, the upper boundary
condition can be expressed for American and European put options, respectively, as:

1)0 S X and Po S ﬂﬁ—l‘
(1+RFR)

The minimum and maximum boundary conditions for the various types of options at
any time zare summarized in Figure 4.

Figure 4: Option Value Limits

Option Mivininm Value Maximum Value
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Professor’s Note: The values in the table are the theoretical limits on the value of
options. In the next section, we will establish more restrictive limits for option
prices.

Calculating an Option’s Lower Bound

Professor’s Note: The option boundary conditions that we discuss below will be
important when you study option pricing models. For now, if you follow the
logic leading up to the results presented in Figure 5, you will be prepared to deal
with these LOS. Knowing and understanding the results in Figure 5 satisfy the

requirements of these LOS; the following derivation of those results need not be
memorized.

At this point, we know that for American-style options, which can be immediately
exercised, the minimum price has to be the option’s intrinsic value. For at-the-money
and out-of-the money options, this minimum is zero, since options cannot have negative
values. For in-the-money American options, the minima are simply the intrinsic values

S — X for calls, and X — S for puts. If this were not the case, you could buy the option
for less than its intrinsic value and immediately exercise it for a guaranteed profit. So, for

American options, we can express the lower bound on the option price at any time ¢ prior
to expiration as:

C

C

P =max [0, X~S]
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Similarly, the intrinsic value of a put option is (X - S) or 0, whichever is greater. That is:
]

P = Max|0, X - §]

Example: Intrinsic value

Consider a call option with a strike price of $50. Compute the intrinsic value of this

option for stock prices of $55, $50, and $45.

Answer:
stock price = $55: C = max[0, S - X] = max[0, (55 - 50)] = $5
stock price = $50: C = max[0, S — X] = max[0, (50 - 50)] = $0
stock price = $45: C = max([0, S — X] = max{0, (45 - 50)] = $0

Notice thac at expiration, if the stock is worth $50 or below, the call option is worth $0.
Why? Because a rational option holder will not exercise the call option and take the
loss. This “one-sided” feature of call options is illustrated in the option payoff diagram
presented in Figure 2 for the call option we have used in this example.

-~

G Professor’s Note: Option payoff diagrams are commonly used tools to illustrate
\NJ the valuc of an option at expiration.

Figure 2: Call Option Payoff Diagram

Value

Long call

" Short call

B k me

X=$50 $55 at expiration
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As indicated in Figure 2, the expiration date payoft to the owner is either zero or the
amount that the option is in the moncy. For a call option writer (seller), the payoff is
either zero or minus the amount it is in the money. There are no positive payoffs for an
option writer. The option writer receives the premium and takes on the obligation to pay
whatever the call owner gains.

With reference to Figure 2, you should make the following observations:

*  The payoff to a long call position (the solid line) is a flat line which angles upward
to the right at a 45 degree angle from the strike price, X.

*  The payoff to the writer of a call (dotted line), is a flat line which angles downward
to the right at a 45 degree angle from the strike price, X.

*  Options are a zero-sum game. If you add the long call option’s payoff to the short
option’s payoff, you will get a net payoff of zero.

* Atastock price of $55, the payoff to the long is $5, which is a $5 loss to the short.

Similar to our payoff diagram for a call option, Figure 3 illustrates the at-expiration
payoff values for a put option. As indicated here, if the price of the stock is less than the
strike price, the put owner will exercise the option and receive (X - S). If the price of the
stock 1s greater than or cqual to the strike price, the put holder will let the put option
expire and get nothing (0). At a stock price of $40, the payoff on a long put is $10; the
seller of the put (the short) would have a negative payoff since he must buy the stock at
$50 and receive stock worth $40.

Figure 3: Put Option Payoff Diagram
Value

Long put

Stock price

$40 X =$50

The time value of an option is the amount by which the option premium exceeds
the intrinsic value and is sometimes called the speculative value of the option. This
relationship can be written as:

option value = intrinsic value + timc value
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For European options, however, the minima are not so obvious because these options
are not exercisable immediately. To determine the lower bounds for European options,
we can examine the value of a portfolio in which the option is combined with a long or
short position in the stock and a pure discount bond.

Fora European call option, construct the following portfolio:

*  Along at-the-moncy European call option with exercise price X, expiring at tinic
t=T

*  Along discount bond priced to yield the risk-free rate that pays X at option
explration.

* Asshort position in one sharc of the underlying stock priced at §, = X.

0~
The current value of this portfolio is ¢y — Sy + X/ (1 + RER)T.
At expiration time, t = T, this portfolio will pay Cp— Sy + X. That 1s, we will collect

¢ = Max[0, .. = X] on the cull option, pay S.. to cover our short stock position, and
collect X from the maturing bond.

o If S+ = X, the call is in-the-money, and the portfolio will have a zero payofl because
the call pays S, = X, the bond pays +X, and we pay =S to cover our short position.
That is, the time t = T payoffis: S - X + X - 8. = 0.

* I X > S the call is out-of-the-money, and the portfolio has a positive payoft equal
to X - S because the call value, T, is zero, we collect X on the bond, and pay -S.-
to cover the short position. So, the time t = T payoffis: 0 + X — Sp=X-5Sx

Note that no matter whether the option expites in-the-money, at-the-money, or out-of-
the-moncy, the portfolio value will be equal to or greater than zero. We will never have
to make a payment.

To prevent arbitrage, any portfolio that has no possibility of a negative payoff cannot
have a negative value. Thus, we can state the value of the portfolio at time ¢ = 0 as:

o= So+ X/ (1+RFR)T>0

which allows us to conclude thar:
¢ > Sg— X/ (1+RFR)T

Combining this result with the earlier minimum on the call value of zero, we can write:
o > Max[0, Sy - X/ (1 + RFR)T]

Note that X / (1 + RFR)1 is the present value of a pure discount bond with a face value

of X.

Based on these results, we can now state the lower bound for the price of an American
call as:

C, > Max[0, S, ~ X/ (1 + RFR)T]
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How can we say this? This conclusion follows from the following two facts:
8

1. The early exercise feature on an American call makes it worth at least as much as an
cquivalent European call (i.e., C > c).

2. The lower bound for the value of a European call is equal to or greater than the
theoretical lower bound for an American call. For example, max[0, S; - X /(1 +

RFR)T] > max[0, S, — X1}

Professor’s Note: Don't get bogged down here. We just use the fact that an American
call is worth at least as much as a European call to claim that the lower bound on
an American call is at least as much as the lower bound on a European call.

Dcrive the minimum value of a European put option by forming the following
portfolio at time t = 0:

* A long at-the-moncy European put option with exercise price X, expiring at t = T.

* A short position on a risk-free bond priced at X / (1 + RFR) T This is the same as
borrowing an amount equal to X/ (1 + RER)T.
* A long position in a share of the underlying stock priced at S,.

At expiration time t = T, this portfolio will pay p,- + S;- — X. That is, we will collect p.;
= Max[0, X - ST] on the put option, receive ST from the stock, and pay —X on the bond
issue (loan).

o If S¢> X, the payoft will equal: pp+St-X=5;-X
¢ IfS; <X, the payoff will be zero.

Again, a no-arbitrage argument can be made that the portfolio value must be zero or
greater, since there are no negative payoffs to the portfolio.

At time t = 0, this condition can be written as:
pg+Sy-X/(1+RFR)T>0

and rearranged to state the minimum value for a European put option at time t = 0 as:
py > X/ (1 +RFR)T S,

We have now established the minimum bound on the price of a2 European put option
as:

Py > Max[0, X / (1 + RER)T - S ]
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Professor’s Note: Notice that the lower bound on a European put is below that of
,«@ an American put option (i.e., max[0, X — S,]). This is because when its in the
NEYEY money, the American put option can be exercised immediately for a payoff of
;o
x-S,
Figure 5 summarizes what we now know regarding the boundary prices for American
and European options at any time ¢ prior to expiration at time t =T,

Figure 5: Lower and Upper Bounds for Options

Option Minimum Value Maximum Value
European call ¢ > max[0, S, - X /(1 + RFR)™] S,
American call  Cp > max]0, S, - X / (1 + RER)T") S
European put p, > max[0, X/ (1 + RER)!™ - § ] X /(1 « RER)T
American put Pl > Max[0, X - Sl] X

S

ssgz Professor’s Note: For the exam, know the price limits in Figure 5. You will not be

= asked 1o derive them, bur you may be expected to use them.
Example: Minimum prices for American vs. European puts

Compute the lowest possible price for 4-month American and European 65 puts on a
stock that is trading at 63 when the risk-free rate is 5%.

Answer:
American put: Py > max [0, X - SO] = max[0,2] = $2

European put: p; > max [0, X/ (1 + RFR)T - S,] = max[0, 65/ 1.059333 - 63] =
$0.95

Example: Minimum prices for American vs. European calls

Compute the lowest possible price for 3-month American and European 65 calls on a
stock that is trading at 68 when the risk-free rate is 5%.

Answer:
Cy > max [0, S, ~ X/ (1 + RER)T] = max[0, 68 — 65 / 1.05%25] = $3.79

cg > max [0, Sy— X/ (1 + RFR)T] = max[0, 68 — 65/ 1.05%2%] = $3.79
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LOS 70.i: Explain how option prices are affected by the exercise price and the
time to expiration. '

T'he result we are after here is a simple and somewhat inwidve one. Thau is, given

two puts that are identical in all respects except exercise price, the one with the higher
exercise price will have at least as much value as the one with the lower exercise price.
This is because the underlying stock can be sold at a higher price. Similarly, given two
calls that are idencical in every respect except exercise price, the one with the lower
exercise price will have at least as much value as the one with the higher exercise price.
This is because the underlying stock can be purchased at a lower price.

Professor’s Note: The derivation of this result is included here although it is not
explicitly required by the LOS.

The method here, for both puts and calls, is to combine two options with different
exercise prices into a portfolio and examine the portfolio payoffs at expiration for the
three possible stock price ranges. We use the fact that a portfolio with no possibility of a
negative payoff cannot have a negative value to establish the pricing relations for options
with differing times to expiration.

For X, < X,, consider a portfolio at time ¢ that holds the following positions:
c[(Xl) = a long call with an exercise price of X,
¢, (X,) = ashort call with an exercise price of X,

The three expiration date (t = T) conditions and payoffs that need to be considered here
are summarized in Figure 6.

Figure 6: Exercise Price vs. Call Price

Expiration Date Option Value Portfolio Payoff
Condition
Sp<X o X)) = c1{X,) = 0 0
X, <Sr<X, X)) =S¢ - X, St —-X;>0
crX)) =0
X, < Sy orX)) =S¢ - X, Sy =X =54 -X)
(X)) =5:=X, =X,-X,>0

With no negative payoffs at expiration, the current portfolio of cy(X) - CO(Xz) must
have a value greater than or equal to zero, and we have proven that ¢;(X,) > ¢,(X,).
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Similarly, consider a portfolio short a put with excrcise price X; and long a put with
exercise price X,, where X < X,. The expiration date payotfs that we need to consider
arc summarized in Figure 7.

Figure 7: Exercise Price vs. Put Price

Expiration Date Option Value Portfolio Payof]
Condition
Sp 2 X, pr(X)) = pp(X,) =0 0
X, >8> X, p(X,) =0 Xy =S4 >0
pr(X,) = X, = 5
Xl ks S'I' P'I‘(Xl) = Xl B S'l' (Xz - S.].) - (Xl - S’l')
pr(X,) = X, ~ S, =X, =X, >0

IHere again, with no negative payoffs at expiration, the current portfolio of
8 g pay |
Po(X5) = po(X,) musc have a value greater than or equal to zero, which proves that

Po(Xy) = pyXy).

In summary, we have shown that, all ¢lse being equal:

e Call prices are inversely related 10 excrcise prices.
e Dut prices arc directly related to exercise price.

In general, a longer time to expiration will increase an option’s value. For far out-of-the-
moncey options, the extra time may have no effect, but we can say the longer-term option
will be no less valuable that the shorter-term option.

The case that doesn’t fit this pattern is the European put. Recall that the minimum value
of an in-the-money European put at any time ¢ prior to expiration is X / (1 + RER) T~ —
S, While longer time to expiration increases option value through increased volatility, it
decreases the present value of any option payoff at expiration. For this reason, we cannot
state positively that the value of a longer European put will be greater than the value of a

shorter-term put.

If volatility is high and the discount rate low, the extra time value will be the dominant
factor and the longer-term put will be more valuable. Low volatility and high interest
rates have the opposite effect and the value of a longer-term in-the-money put option
can be less than the value of a shorter-term put option.

LOS 70.j: Explain put-call parity for European options, and relate put-call
parity to arbitrage and the construction of synthetic options.

Our derivation of put-call parity is based on the payoffs of two portfolio combinations,
a fiduciary call and a protective put.
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A fiduciary call is a combination of a pure-discount, riskless bond that pays X at maturi‘ty
and a call with exercise price X. The payoff for a fiduciary call at expiration is X when
the call is out of the money, and X + (§ — X) = S when the call is in the money.

A protective put is a share of stock together with a put option on the stock. The
expiration date payoff for a protective putis (X = 8) + § = X when the put is in che
money, and § when the put is out of the money.

Professor’s Note: When working with put-call parity, it is important to note that
the exercise prices on the put and the call and the face value of the riskless bond
are all equal to X.

When the put is in the money, the call is out of the money, and both portfolios pay X at
expiration.

Stmilarly, when the puc is out of the moncey and the call is in the money, both portfolios
pay S at expiration.

Put-call parity holds that portfolios with identical payoffs must sell for the same price to
prevent arbitrage. We can express the put-call parity relationship as:

C+X/(1+RFR)T:S+P

Equivalencies for each of the individual securities in the put-call parity relationship can
be expressed as:

S=c—p+X/(1+RFR)T
p=c-S+X/(l+RFR)T
c=S+p-X/(1+RER)T
X/(1+RFR)T=S+p——c

The single securities on the left-hand side of the equations all have exactly the same
payoffs as the portfolios on the right-hand side. The portfolios on the right-hand side
are the “synthetic” equivalents of the securities on the left. Note that the options must

be European-style and the puts and calls must have the same exercise price for these
relations to hold.

For example, to synthetically produce the payoff for a long position in a share of stock,
you use the relationship:

S=c—p+X/(1+RFR)T

This means that the payoff on a long stock can be synthetically created with a long call,
a short put, and a long position in a risk-free discount bond.

The other securities in the put-call parity relationship can be constructed in a similar
manner.
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Professor’s Note: After expressing the put-call parity relationship in terms of the
security you want to synthetically create, the sign on the individual securities will
indicate whether you need a long position (+ sign) or a short position (- sign) in
the respective sccurities.

Example: Call option valuation using put-call parity

Suppose that the current stock prlc&ﬁ&&ﬁ} jZB(L'l sjzgf ¢ rate is 5%. You have found
a quote for a 3-month put optmﬁ-'AltA@ E‘ &%u ﬁ The put price is $1.50,
ere

but due to light tradmg in the nons, ite for the
3-month, $50 call. Estimate h dﬁ @%Bmgymll opuon
Answer: e ’-'v — »\ e,
Rearranging put-call parity, we find chac che call price is:

call = put + stock — present value(X)

call = $1.50+$52—$5—0 =$4.11

1.050.25

This means that if a 3-month, $50 call is available, it should be priced at $4.11 per

share.

LOS 70.k: Contrast American options with Enropean options in terms of the
lower bounds on option prices and the possibility of early exercise.

Earlier we established that American calls on non-dividend-paying stocks are worth at
least as much as European calls, which means that the lower bound on the price of both
types of options is max [0, S, ~ X / (1 + RFR)T-]. If exercised, an American call will pay
S, - X, which is less than its minimum value of S-X / (1 + RER)T=t. Thus, there is no

reason for early exercise of an American call option on stocks with no dividends.

For American call options on dividend-paying stocks, the argument presented above
against early exercise does not necessarily apply. Keeping in mind that options are
not typically adjusted for dividends, it may be advantageous to exercise an American
call prior to the stock’s ex-dividend date, particularly if the dividend is expected to
significantly decrease the price of the stock.

For American put options, early exercise may be warranted if the company that issued

the underlying stock is in bankruptcy so that its stock price is zero. It is better to get X

now than at expiration. Similarly, a very low stock price might also make an American
« . »

put “worth more dead than alive.
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LOS 70.1: Explain how cash flows on the underlying assct affect put-call parity
and the lower bounds of option prices.

If the asset has positive cash lows over the period of the option, the cost of the asset

is less by the present value of the cash flows. You can think of buying a stock for S and
simultancously borrowing the present value of the cash Hows, PV ... The cash flow(s)
will provide the payoff of the loan(s), and the loan(s) will reduce the net cost of the assct
to S — PV . Therefore, for assets with positive cash flows over the term of the option,
we can substitute this (lower) net cost, S - PV for S in the lower bound conditions
and in all the parity relations.

The lower bounds for European options at time t = 0 can be expressed as:

¢y > max [0, Sy~ PV — X / (1 + RFR)TY, and
py = max [0, X/ (1 + RFR)T = (S - PV )]

The put-call parity relations can be adjusted to account for asset cash flows in the same
manner. That is:

( ~PVip) = C~P+ X/ (1 +RFR)T, and

Cr X (1 + RER)! = (S5 - PVy) + P

LOS 70.m: Indicate the directional effect of an interest rate change or volatility
change on an option’s price.

When interest rates increase, the value of a call option increases and the value of a put
option decreases (holding the price of the underlying security constant). This general
result may nor apply to interest rate options or to bond or T-bill options, where a change
in the risk-free rate may affect the value of the underlying asset.

The no-arbitrage relations for puts and calls make these statements obvious:

C=S+P-X/(1+RFR)T
P=C-S+X/(1+RERT

Here we can see that an increase in RFR decreases X / (1 + RFR)'. This will have the
effect of increasing the value of the call, and decreasing the value of the put. A decrease
in interest rates will decrease the value of a call option and increase the value of a put
option.

Professor’s Note: Admittedly, this is a partial analysis of these equations, but it
does give the right directions for the effects of interest rate changes and will help
you remember them if this relation is tested on the exam.

Greater volatility in the value of an asset or interest rate underlying an option contract
increases the values of both puts and calls (and caps and floors). The reason is that
options are “one-sided.” Since an option’s value falls no lower than zero when it expires
out of the money, the increased upside potential (with no greater downside risk) from
increased volatility, increases the option’s value.

©2008 Kaplan Schweser



cfa download:www. cfaabc. org
email:cfaabc@gmail. com
Study Session 17
Cross-Reference to CFA Institute Assigned Reading #70 - Option Markets and Contracts

KEY CONCEPTS

LOS 70.a

American options can be exercised at any time up to the option’s expiration date.
European options can be exercised only at the option’s expiration date.

Moneyness for puts and calls is detcrmined by the difference between the strike price (X)
and the marker price of the underlying stock (S):

Moneyness Call Option Put Option
In the money - S>X S<X
At the money §=X S= X
Out of the money S<X §S>X

Exchange-traded options are standardized, regulated, and backed by a clearinghouse.
Over-the-counter options are largely unregulated custom options that have counterparty

risk.

LOS 70.b
Options are available on financial securities, futures contracts, interest rates, and
commodities.

FOS 70 ¢
Interest rate option payoffs are the difference between the marker and strike rates,
adjusted for the loan period, multiplied by the principal amount.

At expiration, an interest rate call receives a payment when the reference rate is above the
strike rate, and an interest rate put receives a payment when the reference rate is below
the strike rate.

An FRA can be replicated with two interest rate options: a long call and a short put.

1.OS 70.d

Interest rate caps put a maximum (upper limit) on the payments on a floating-rate loan
and are equivalent (from the borrower’s perspective) to a scries of long interest rate calls
at the cap rate.

Interest rate Aoors put a minimum (lower limit) on the payments on a floating-rate loan
and are equivalent (from the borrower’s perspective) to a series of short interest rate puts
at the foor rate.

An interest rate collar combines a cap and a floor. A borrower can create a collar on a
floating-rate loan by buying a cap and selling a floor.
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LOS 70.¢
The payoff to the holder of a call or put option on a stock is the option’s intrinsic value.
Payment occurs at expiration of the option.

Payoffs on interest rate options are paid after expiration, at the end of the interest rate
(loan) period specified in the contract.

LOS 706

The intrinsic value of an option is the payoff from immediate exercise if the option is in
the money, and zero otherwise.

The time (speculative) value of an option is the difference between its premium (market
price) and its intrinsic value. At expiration, time value is zero.

LOS 70.g,h

Minimum and maximum option values:

Optrion Minimum value Maximum value
European call ¢, 2 max[0, 5 - X/ (1+ RER) T S,
American call C, > max [0, S - X /(1 + RFR)T~ S,
European put p, = max[0, X/ (1 + RER)T- = S[] X /(1 +RFR)T
American put L > max[0, X — SJ] X

LOS 70.1

Calls with lower exercise prices are worth at Jeast as much as otherwise identical calls
with higher exercise prices (and typically more).

Puts with higher exercise prices are worth at least as much as otherwise identical puts
with lower exercise prices (and typically more).

Otherwise identical options are worth more when there is more time to expiration, with

two exceptions:

*  Far out-of-the-money options with different expiration dates may be equal in value.

*  With European puts, longer time to expiration may decrease an option’s value when
they are deep in the money.

LOS 70.]

A fiduciary call (a call option and a risk-free zero-coupon bond that pays the strike price
X at expiration) and a protective put (a share of stock and a put at X) have the same
payoffs at expiration, so arbitrage will force these positions to have equal prices:

c+X/ (1 +RFR)T=S+ p. This establishes put-call parity for European options.

Based on the put-call parity relation, a synthetic security (stock, bond, call or put) can
be created by combining long and short positions in the other three securities.

* ¢=S+p-X/(1+RFR)T

e p=c-S+X/(1+RFR)T

* S=c—-p+X/(1+RFR)T

e X/(Q+RFR)T=S+p-c

©2008 Kaplan Schweser



cfa download:www. cfaabc. org
email:cfaabc@gmail. com
Study Session 17
Cross-Reference to CFA Institute Assigned Reading #70 — Option Markets and Contracts

LOS 70.k

. : .. . . .
An American call on a non-dividend-paying stock will not be exercised early because the
payoff if excrcised early is less than its minimum value.

For American puts, and for American calls on dividend-paying stocks, carly exercise is
sometimes advantageous.

LOS 701

When the underlying asset has positive cash flows, the minima, maxima, and put-call
parity relations are adjusted by subtracting the present value of the expected cash flows
from the assets over the life of the option. That is, S can be replaced by (S ~ PV of
expected cash flows).

LOS 70.m
An increasc in the risk-free rate will increase call values and decrease put values (for
options that do not explicitly depend on interest rates or bond values).

Increased volatility of the underlying asset or interest rate increases both put values and
call values.
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CONCEPT CHECKERS

1. Which of the following statements about monceyness is least accurate? When:
A. S—Xis>0,acall option is in the moncey.
B. S-X=0,acall option is at the money.
C. S > X, a put option is in the money.

2. Which of the following statements about American and European options is
most accurate?
A. There will always be some price difference between American and European
options because of exchange-rate risk.
B. Furopean options allow for exercise on or before the option expiration date.
C. Prior to expiration, an American option may have a higher value than an
equivalent European option.

3. Which of the following statements about put and call options is least accurate?
A. The price of the option is less volatile than the price of the underlying stock.
B. Option prices are generally higher the longer the time until the option
expires.
C. For put options, the higher the strike price relative to the stock’s underlying
price, the more the put is worth.

4, Which of the following statements about options is most accurate?
A. The writer of a put option has the obligation to sell the asset to the holder
of the put option.
B. The holder of a call option has the obligation to sell to the option writer
should the stock’s price rise above the strike price.
C. The holder of a put option has the right to sell to the writer of the option.

5. A decrease in the risk-frec rate of interest will:
A. increase put and call prices.
B. decrease put prices and increase call prices.
C. increase put prices and decrease call prices.

6. A $40 call on a stock trading at $43 is priced at $5. The time value of the option
is:
A, $2.
B. $5.
C. $8.
7. Prior to expiration, an American put option on a stock:

A. isbounded by S — X /(1 + RFR)™.
B. will never sell for less than its intrinsic value.
C. can never sell for more than its intrinsic value.

8. The owner of a call option on oil futures with a strike price of $68.70:
A. can exercise the option and take delivery of the oil.
B. can exercise the option and take a long position in oil futures.
C. would never exercise the option when the spot price of oil is less than the
strike price.
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The lower bound for a European put option is:
A. max(0, S - X).

B. max[0, X/ (1 + RFR)'=§].

C. max[0,S—-X /(1 + RER)T].

The lower bound for an American call option is:
A. max(0, S - X).

B. max[0, X /(1 + RFR)T- §].

C. max[0, S =X/ (1 + RFR)').

To account for positive cash flows from the underlying asset, we need to adjust
the put-call parity formula by:

A. adding the future value of the cash flows to S.

B. adding the future value of the cash flows 1o X.

C. subtracting the present value of the cash flows from §.

A forward rate agreement is equivalent to the following interest rate options:
A. longa call and a put.

B. shortacall and long a put.

C. long a call and short a put.

The payoff on an interest rate option:

A. comes only at exercise.

B. is greater the higher the “strike” rate.

C. comes some period after option expiration.

An interest ratc floor on a floating-rate note (from the issuer’s perspective) is
cquivalent to a series of:

A. long interest rate puts.

B. short interest rate puts.

C. short interest rate calls.

Which of the following relations is least likely accurate?
A. P=C-S+X/(1+RFR)T.
B. C=S-P+X/( +RFR)".
C. X/(1+RFR)T-P=S-C.

A stock is selling at $40, a 3-month put at $50 is selling for $11, a 3-month call
at $50 is selling for $1, and the risk-free rate is 6%. How much, if anything, can
be made on an arbitrage?

A. $0 (no arbitrage).

B. $0.28.

C. $0.72.

Which of the following will increase the value of a put option?
A. An increase in volatility.

B. A decrease in the exercise price.

C. A decrease in time to expiration.
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1. C A putoption is out of the money when § > X and in the moncey when S < X. The other
statements are true.

2. C American and Luropean options both give the holder the right o exercise the option
at expiration. An American option also gives the holder the right of carly excercise, so
Amcrican options will be worth more than European options when the right to carly
exercise is valuable, and they will have equal value when it is not, C[ > c,

and P >p.

3. A Option prices are more volatile than the price of the underlying stock. The other
statements are true. Options have time value, which means prices are higher the longer
the time until the option expires, and a higher strike price increases the value of a put
option.

4. C  The holder of a put option has the right to sell to the writer of the option. The writer of
the put option has the obligation to buy, and the holder of the call option has the right,
but not the obligation o buy.

5. C Interest rates are inversely related to put prices and directly related o call prices.
6. A The intrinsic value is § — X = $43 — $40 = $3. So, the time value is $5 — $3 = $2.

7. B Acany time £, an American put will never sell below intrinsic value, but may sell for
more than that. The lower bound is, max[0, X - S ].

8. B Acall on a futures contract gives the holder the right to buy (go long) a futures contract
at the exercisc price of the call. It is not the current spot price of the asset underlying
the futures contract that determines whether a futures option is in the moncey, it is the
futures contract price (which may be higher).

9. B The lower bound for a Europecan put ranges from zero to the present value of the
exercise price less the prevailing stock price, where the exercise price is discounted at the
nsk-free rate.

10. C The lower bound for an American call ranges from zero to the prevailing stock price less
the present valuc of the exercisc price discounted at the risk-free rate.

11. C If the underlying asset used to establish the put-call parity relationship generates a cash
flow prior to expiration, the asset’s value must be reduced by the present value of the
cash flow discounted at the risk-free rate.

12. C  The payoff to a FRA is equivalent to that of a long interest rate call option and a short
interest rate put option.

13. C The payment on a long put increases as the strike rate increases, but not for calls. There
is only one payment and it comes after option expiration by the term of the underlying
rate.

14. B Short interest rate puts require a payment when the market rate at expiration is below
the scrike rate, jusc as lower rates can require a payment from a floor.
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15. B The put-call parity relationship is S + P = C + X/ (1 + RFR)™. All individual securities

' . . . .
can be expressed as rearrangements of this basic relationship.

16. C  Asyntheticstockis: S=C~P+ X/ (1 + RFR)T = $1 - $11 + 50/ (1.06)%25 = $39.28.
Since the stock is selling for $40, you can short a share of stock for $40 and buy the
synthetic for an immediate arbitrage profic of $0.72.

17. A Increased volatility of the underlying asset increases both purt values and call values.
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The following is a review of the Derivative Investments principles designed to address the learning outcome
statements set forth by CFA Institute®. This opic is also covered in:

Swar MARKETS AND CONTRACTS

Study Session 17

Exam Focus

This topic review introduces swaps. The
first thing you musc Jearn is the mechanics
of swaps so that you can calculate the
payments on any of the types of swaps
covered. Beyond that, you should be able
to recognize thac the cash flows of a swap
can be duplicated with capital markets
transactions (make a loan, issue a bond) or
with other derivatives (a series of forward

rate ngl'C(.'Hl(‘llfS or interest rate ()Pli()ﬂs).

Common mistakes include forgetting that
the current-period floating rate determines
the next payment, forgetting to  adjust
the interest rates for the payment period,
forgerting to add any margin above the
floating rate specthed in the swap, and
forgerting that currency swaps involve an
exchange of currencies at the initiation and
teemination of the swap. Don't do these
things.

ez A

Swar CHARACTERISTICS

Before we get into the details of swaps, a simple introduction may help as you go
through the different types of swaps. You can view swaps as the exchange of one loan for
another. If you lend me $10,000 at a floating rate and I lend you $10,000 art a fixed rate,
we have created a swap. There is no reason for the $10,000 to acrually change hands.
The two loans make this pointless. At each payment date I will make a payment to you
based on the floating rate and you will make one ro me based on the fixed rate. Again, it
makes no sense to exchange the full amounts; the one with the larger payment liability
will make a payment of the difference to the other. This describes the payments of a
fixed-for-floating or “plain vanilla” swap.

A currency swap can be viewed the same way. If [ lend you 1,000,000 curos at the euro
rate of interest and you lend me the equivalent amount of yen ar today’s exchange rate at
the yen rate of interest, we have done a currency swap. We will “swap” back these same
amounts of currency at the maturity date of the two loans. In the interim, I borrowed
yen, so I make yen interest payments, and you borrowed euros and must make interest
payments in euros.

For other types of swaps we just need to describe how the payments are calculated on the
loans. For an equity swap, I could promise to make quarterly payments on your loan to
me cqual to the return on a stock index, and you could promise to make fixed-rate (or
floating-rate) payments to me. If the stock index goes down, my payments to you are
negative (i.c., you make a fixed-rate payment to mc and a payment equal to the decline
in the index over the quarter). If rhe index went up over the quarter, I would make a
payment based on the percentage increase in the index. Again, the payments could be
“netted” so that only the difference changes hands.
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This intuitive explanation of swaps should make the following a bit easier to understand.
Now let’s dive into the mechanics and terminology of swaps. We have to specify exactly
how the interest payments will be calculated, how often they are made, how much is to
be loaned, and how long the loans arc for. Swaps are custom insteruments, and we can
specify any terms both of us can agrec on.

FOS 71 Deseribe the characieristios of swap contracts and cxplain how
swaps are terminated.

Swaps are agreements to exchange a series of cash flows on periodic seztlement dates over
a certain time period (e.g., quarterly payments over two years). In the simplest type of
swap, one party makes fixed-rate interest payments on the notional principal specified in
the swap in return for floating-rate payments from the other party. At cach settlement
date, the two payments are nerted so that only one (net) payment is made. The party
with the greater liability makes a payment to the other party. The length of the swap is
termed the remor of the swap and the contract ends on the termination date. A swap can
be decomposed into a series of forward contracts (FRAs) that expire on the settlement
dates.

In many respects, swaps are similar to forwards:

*  Swaps typically require no payment by either party at initiation.
*  Swaps are custom instruments.

* Swaps are not traded in any organized secondary market.

*  Swaps are largely unregulated.

*  Default risk is an important aspect of the contracts.

*  Most participants in the swaps market are large instirutions.

* Individuals are rarely swaps market participants.

There are swaps facilitators who bring together parties with needs for the opposite sides
of swaps. There are also dealers, large banks and brokerage firms, who act as principals
in trades just as they do in forward contracts. It is a large business; the total notional
principal of swaps contracts is estimated at over $50 trillion.

How Swaps are Terminated

There are four ways to terminate a swap prior to its original termination date.

1. Murual termination. A cash payment can be made by one party that is acceptable to
the other party. Like forwards, swaps can accumulate value as market prices or
interest rates change. If the party that has been disadvantaged by the market
movements is willing to make a payment of the swaps value to the counterparty and
the counterparty is willing to accept it, they can mutually terminate the swap.

2. Offsetting contract. Just as with forwards, if the terms of the original counterparty
offers for early termination are unacceptable, the alternative is to enter an offsetting
swap. [f our 5-year quarterly-pay floating swap has two years to go, we can seck a
current price on a pay-fixed (receive floating) swap that will provide our floating
payments and leave us with a fixed-rate liability.
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Just as with forwards, exiting a swap may involve taking a loss. Consider the case
where we receive 3% fixed on our original 5-year pay floating swap, but must pay
4% fixed on the offsctting swap. We have “locked in” a loss because we must pay 1%
higher rates on the offsetting swap than we receive on the swap we are offsetting. We
must make quarterly payments for the next two years, and receive nothing in return.
Exiting a swap through an offserting swap with other than the original counterparty
will also expose the investor to defaule risk, just as with forwards.

3. Resale. It is possible to sell the swap to another party, with the permission of the
counterparty to the swap. This would be unusual, however, as there is not a
functioning secondary market.

4. Swaption. A swaption is an option to enter into a swap. The option to enter into an
offsetting swap provides an option to terminate an existing swap. Consider that, in
the case of the previous S-year pay floating swap, we purchased a 3-ycar call option
on a 2-year pay fixed swap at 3%. Exercising this swap would give us the offsetting
swap to exit our original swap. The cost for such protection is the swaption
premium.

L.LOS 71.b: Define and give examples of currency swaps, plain vanilla interest
rate swaps, and equity swaps, and calculate and interpret the payments on
each.

In a currency swap, one party makes payments denominated in one currency, while the
payments from the other party are made in a second currency. Typically, the notional
amounts of the contract, expressed in both currencies at the current exchange rate, are
exchanged at contract initiation and returned at the contract termination date in the
same amounts.

An example of a currency swap is as follows: Party 1 pays Party 2 $10 million at contract
initiation in return for €9.8 million. On each of the settlement dates, Party 1, having
received euros, makes payments at a 6% annualized rate in euros on the €9.8 million to
Party 2. Party 2 makes payments at an annualized rate of 5% on the $10 million to Party
1. These settlement payments are both made. They are not netted as they are in a single
cufrency interest rate swap.

As an example of what motivates a currency swap, consider thata U.S. firm, Party A,
wishes to establish operations in Australia and wants to finance the costs in Australian
dollars (AUD). The firm finds, however, that issuing debt in AUD is relatively more
expensive than issuing USD-denominated debt, because they are relatively unknown in
Australian financial markets. An alternative to issuing AUD-denominated debt is to
issue USD debt and enter into a USD/AUD currency swap. Through a swaps facilitator,
the U.S. firm finds an Australian firm, Party B, that faces the same situation in reverse.
They wish to issue AUD debrt and swap into a USD exposure.

There are four possible types of currency swaps available.

1. Party A pays a fixed rate on AUD received, and Party B pays a fixed rate on USD
received.
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2. Party A pays a floating rate on AUD received, and Party B pays a fixed ratc on USD
received.

3. Party A pays a fixed ratec on AUD received, and Party B pays a floating ratc on USD
received.

4. Party A pays a tloating rate on AUD received, and Party B pays a floating rate on
USD received.

Here are the steps in a fixed-for-fixed currency swap:

The notional principal actually changes hands at the beginning of the swap. Party A
gives USD to Party B and gets AUD back. Why? Because the motivation of Party A was
to get AUD and the motivation of Party B was to get USD. Notional principal is swapped
at initiation.

Interest payments are made without netting. Party A, who got AUD, pays the Australian
interest rate on the notional amount of AUD to Party B. Party B, who got USD, pays
the U.S. interest rate on the notional amount of USD received to Party A. Since the
payments are made in different currencies, netting is not a typical practice. Full interest
payments are exchanged at each settlement date, each in a different currency.

At the termination of the swap agreement (maturity), the counterparties give each other
back the exchanged notional amounts. Notional principal is swapped again ar the
termination of the agreement. The cash flows associated with this currency swap are
illustrated in Figure 1.

Figure 1: Fixed-for-Fixed Currency Swap

SWAP INITIATION
Swaps AUD for USD
The Australian firm wants USD. »| The U.S. firm wants AUD.,
Has or can borrow AUD. < Has or can borrow USD.
Swaps USD for AUD
SWAP INTEREST PAYMENTS

Australian pays USD interest

The Australian firm The U.S. firm has
has use of the USD. use of the AUD.

U.S. firm pays AUD interest

A 4

A

SWAP TERMINATION
USD returned
The Australian firm returns —> | ‘The U.S. firm returns
the USD borrowed. P the AUD borrowed.
AUD returned
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Calculating the Payments on a Currency Swap
Example: Fixed-for-fixed currency swap

BB can borrow in the U.S. for 9%, while AA has to pay 10% to borrow in the U.S. AA
can borrow in Australia for 7%, while BB has to pay 8% to borrow in Australia. BB will
be doing business in Australia and needs AUD, while AA will be doing business in the
U.S. and needs USD. The exchange rate is 2AUD/USD. AA needs USD1.0 million and
BB needs AUD2.0 million. They decide to borrow the funds locally and swap the
borrowed funds, charging each other the rate the other party would have paid had they
borrowed in the foreign market. The swap period is for five years. Calculate the cash
flows for this swap.

Answer:

AA and BB each go to their own domestic bank:

*  AAborrows AUD2.0 million, agreeing to pay the bank 7%, or AUD 140,000

annually.

* BB borrows USD1.0 million, agreeing to pay the bank 9%, or USD90,000

annually.
AA and BB swap currencies:

e AAgets USDI1.0 million, agreeing to pay BB 10% interest in USD annually.
* BB gets AUD2.0 million, agreeing to pay AA 8% interest in AUD annually.

They pay each other the annual interest:

*  AAowes BB USD100,000 in interest to be paid on each settlement date.
* BB owes AA AUDI160,000 in interest to be paid on each settlement date.

They each owe their own bank the annual interest payment:

*  AA pays the Australian bank AUD140,000 (but gets AUD 160,000 from BB, an
AUD?20,000 gain).

* BB pays the U.S. bank USD90,000 (but gets USD100,000 from AA, a
USD 10,000 gain).

* They both gain by swapping (AA is ahead AUD20,000 and BB is ahead USD
10,000).

In five years, they reverse the swap. They return the notional principal.

*  AA gets AUD2.0 million from BB and then pays back the Australian bank.
* BB gets USD1.0 million from AA and then pays back the U.S. bank.

Interest Rate Swaps

The plain vanilla interest rate swap involves trading fixed interest rate payments for
floating-rate payments. (A basis swap involves trading one set of floating rate payments
for another.)
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The party who wants floating-rate interest payments agrees to pay fixed-rate interest and
has the pay-fixed side of the swap. The counterparty, who reccives the ixed payments and !
agrees to pay variable-rate interest, has the pay-floaring side of the swap and is called the
floaring-rate payer.

The Hoating rate quoted is gencrally the London Interbank Offered Rate (LIBOR), flat

or plus a spread.
Leds look at the cash flows that occur in a plain vanilla interest rate swap.

*  Since the notional principal swapped is the same for both counterparties and is in
the same currency units, there is no need to actually exchange the cash. Notional
principal is generally not swapped in single currency swaps.

e The determination of the variable rate is at the beginning of the settlement period,
and the cash interest payment is made at the end of the scttlement period. Since the
interest payments are in the same currency, there is no need for both counterparties
1o actually transfer the cash. The difference between che ixed-rate payment and the
variable-rate payment is calculated and paid o the appropriate counterparty. Net
rnterest is paid by the one who owes 11.

* At the conclusion of the swap, since the notional principal was not swapped, there is
no transfer of funds.

You should note chat swaps are a zero-sum game. What one party gains, che other party
loses.

The net formula for the fixed-rate payer, based on a 360-day year and a floating rate of

LIBOR is:

nu mbcr of d‘dyS

— |{nouonal principal
P }

360

(net fixed-race paymcnt)l = (swap fixed race — LIBOR )[

If this number is positive, the fixed-rate payer owes a net payment to the floating-rate
party. 1f this number is negative, then the fixed-rate payer receives a net flow from the
floating-rate payer.

Professor’s Note: For the exam, remember that with plain vanilla swaps, one
o party pays fixed and the other pays a floating rate. Sometimes swap payments are
Y based on a 365-day year. For example, the swap will specify whether 90/360 or
90/365 should be used to calculate a quarterly swap payment. Remember, these
are custom instruments.

Example: Interest rate risk

Consider a bank. Its deposits represent liabilities and are most likely short term in
nature. In other words, deposits represent floating-rate liabilities. The bank assets are
primarily loans. Most loans carry fixed rates of interest. The bank assets are fixed-rate
and bank liabilities are floating. Explain the nature of the interest rate risk that the bank
faces, and describe how an interest rate swap may be used to hedge this risk.
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Answer: .

The risk cthe bank faces is that short-term interest rates will rise, causing cash payment
on deposits to increase. This would not be a major problem if cash inflows also increase
as interest rates rise, but with a fixed-rate loan portfolio they will not. If the bank
remains unhedged as interest rates rise, cash outflows rise and bank profits fall.

The bank can hedge this risk by entering into a fixed-for-floating swap as the fixed-rate
payer. The floating-rate payments received would offset any increase in the floating-rate
payments on deposits. Note that if rates fall, the bank’s costs do not. They still pay fixed
for the term of the swap and receive (lower) floating-rate payments that correspond to
their lower costs on deposits.

Calculating the Payments on an Interest Rate Swap
Example: Calculating the payments on an interest rate swap

Bank A enters into a $1,000,000 quarterly-pay plain vanilla interest rate swap as the
fixed-rate payer at a fixed rate of 6% based on a 360-day year. The floating-rate payer
agrees to pay 90-day LIBOR plus a 1% margin; 90-day LIBOR is currently 4%.

90-day LIBOR rates are: 4.5% 90 days from now
5.0% 180 days from now
5.5% 270 days from now
6.0% 360 days from now

Calculate the amounts Bank A pays or receives 90, 270, and 360 days from now.

Answer:

The payment 90 days from now depends on current LIBOR and the fixed rate (don’t
forget the 1% margin).

Fixed-rate payer pays:

90

0.06[—] —(0.04 + 0.01){29—] % 1,000,000 = $2,500
360 360
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270 days from now the payment is based on LIBOR 180,days from now, which is 5%.
Adding the 1% margin makes the floating-rate 6%, which is equal to the fixed rate, so
there is no net chird quarterly payment.

The Bank’s “payment” 360 days from now is:

0.06[2] —(0.055+ 0.01)[20—] x 1,000,000 = —$1,250
360 360

Since the floating-rate payment exceeds the fixed-rate payment, Bank A will receive
$1,250 at the fourth payment date.

Equity Swaps

In an equity swap, the return on a stock, a portfolio, or a stock index is paid each period
by one party in return for a fixed-rate or floating-rate payment. The return can be the
capital appreciation or the total return including dividends on the stock, portfolio, or
index.

In order to reduce equity risk, a portfolio manager might enter into a 1-year quarterly-
pay S&P 500 index swap and agree to receive a fixed rate. The percentage increase in the
index cach quarter is netted against the fixed rate to determine the payment to be made.
If the index return is negative, the fixed-rate payer must also pay the percentage decline
in the index to the portfolio manager. Uniquely among swaps, equity swap payments
can be floating on both sides and the payments are not known until the end of the
quarter. With interest rate swaps, both the fixed and floating payments are known at the
beginning of period for which they will be paid.

A swap on a single stock can be motivated by a desire to protect the value of a position
over the period of the swap. To protect a large capital gain in a single stock, and to avoid
a sale for tax or control reasons, an investor could enter into an equity swap as the
equity-returns payer and receive a fixed rate in return. Any decline in the stock price
would be paid to the investor at the settlement dates, plus the fixed-rate payment. If the
stock appreciates, the investor must pay the appreciation less the fixed payment.
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Calculating the Payments on an Equity Swap
Example: Equity swap payments

Ms. Smith enters into a 2-year $10 million quarterly swab as the fixed payer and will
receive the index return on the S&P 500. The fixed rate is 8% and the index is currently
at 986. At the end of the next three quarters, the index level is: 1030, 968, and 989.

Calculate the net payment for each of the next three quarters and identify the direction
of the payment.

Answer:

The percentage change in the index each quarter, Q, is: Q1 = 4.46%, Q2 = -6.02%,
and Q3 = 2.17%. The index return payer (IR) will receive 0.08 / 4 = 2% each quarter
and pay the index return, therefore:

Q1:IR payer pays 4.46% — 2.00% = 2.46% or $246,000.
Q2:1R payer receives 6.02% + 2.00% = 8.02% or $802,000.
Q3:IR payer pays 2.17% — 2.00% = 0.17% or $17,000.
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KEY CONCEPTS

10§ 71.a
Swaps are based on a notional amount of principal.

Each party is obligated to pay a percentage return on the notional amount at periodic
settlement dates over the life (tenor) of the swap.

Percentage payments are based on a floating rate, fixed rate, or the return on an equity
index or portfolio.

Except in the case of a curtency swap, no money changes hands at the inception of the
swap and periodic payments are netted (the party that owes the larger amount pays the
difference to the other).

Swaps are custom instruments, are largely unregulated, do not trade in secondary
markets, and arc subject to counterparty (default) risk.

Swaps can be terminated prior to their stated termination dates by:

* Entering into an offsetting swap, sometimes by exercising a swaption (most
common).

*  Agreeing with the counterparty to terminate (likely involves making or recciving
compensation).

*  Selling the swap to a third party with the consent of the original counterparty
(uncommon).

LOS T

In a plain vanilla (fixed-for-floating) intcrest-rate swap, one party agrees to pay a floating
rate of interest on the notional amount and the counterparty agrees to pay a fixed rate of
interest.

The formula for the net payment by the fixed-rate payer, based on a 360-day year and
the number of days in the settlement period is:

(net fixed rate payment)t

number of days

=(swap fixed rate— LIBOR ) 360

notional principal
p %

In an equity swap, the returns payer makes payments based on the return on a stock,
portfolio, or index, in exchange for fixed- or floating-rate payments. If the stock,
portfolio, or index, declines in value over the period, the returns payer receives the
interest payment and a payment based on the percentage decline in value.

In a currency swap, the notonal principal (in two different currencies) is exchanged
at the inception of the swap, periodic interest payments in two different currencies are
exchanged on settlement dates, and the same notional amounts are exchanged (repaid)
on the termination date of the swap.
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‘CONCEPT CHECKERS

L. Which of the following statements about swaps is least likely correct?
A. Inan interest rate swap, the notional principal is swapped.
B. The default problem is the most important limitation to the swap market.
C. Ina plain vanilla interest rate swap, fixed rates are traded for variable rates.

2. Which of the following statements about swaps is least likely correct?
A. The time frame of a swap is called its tenor.
B. Ina currency swap, only net interest payments are made.
C. In a currency swap, the notional principal is actually swapped twice, once at
the beginning of che swap and again at the termination of the swap.

3. Which of the following statements is least likely an advantage of swaps? Swaps:
A. have little or no regulation.
B. minimize default risk.
C. have customized contracts.

4. In an equity swap:
A. settlement is made only at swap termination.
B. shares are exchanged for the notional principal.
C. returns on an index can be swapped for fixed-rate payments.

5. In a plain vanilla interest rate swap:
A. the notional principal is swapped.
B. only the net interest payments are made.
C. the notional principal is returned at the end of the swap.

6. Which of the following statements about swap markets is least likely correct?
A. In an interest rate swap only the net interest is exchanged.
B. The notional principal is swapped at inception and at termination of a
currency swap.
C. Only the net difference between the dollar interest and the foreign interest is
exchanged in a currency swap.
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Usc the following data to answer Questions 7 through 10. .

Consider a 3-year annual currency swap that takes place between a foreign firm (FF)
with FC currency unies and a U.S. firm (USF) with § currency unies. USF is the fixed-
rate payer and FF is the floating-rate payer. The fixed interest race at the initiation of cthe
swap is 7%, and 8% at the end of the swap. The variable rate is 5% currently; 6% at the
end of year 15 8% at the end of year 25 and 7% at the end of year 3. At the beginning of
the swap, $1.0 million is exchanged at an exchange rate of

FC2.0 = $1.0. At the end of the swap period the exchange rate is FC 1.5 = $1.0.

Note: With this currency swap, end-of-pcriod payments are based on beginning-of-
period interest rates.

7. At the initiation of the swap, which of the following statements is most likely
carrect?
A. FF gives USF $1.0 million.
B. USF gives FI' $1.0 million.
C. USF gives FF FC2.0 million.
8. At the end of year 2:
A. USF pays FC140,000; FF pays $60,000.
B. USF pays FC60,000; FF pays $70,000.
C. USF pays USD70,000; FF pays FC60,000.
9. At the termination of the swap, FF gives USF which of the following notional
amounts?
A, $1 million.
B. FC2,000,000.
C. FC1,500,000.
10. At the end of year 3, FF will pay which of the following total amounts?

A. $1,080,000.
B. $1,070,000.
C. FC2,160,000
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Use the following inforlmation to answer Questions 11 through 13.

Lambda Corp. has a floating-rate liability and wants a fixed-rate exposurc. They enter
into a 2-ycar quarterly-pay $4,000,000 fixed-for-floating swap as the fixed-rate payer.
The counterparty is Gamma Corp. The fixed rate is 6% and the floating ratc is 90-day
LIBOR + 1%, with both calculated based on a 360-day year. Realizations of LIBOR are:

Annualized LIBOR
Current 5.0%
In 1 quarter  5.5%
In 2 quarters 5.4%
In 3 quarters 5.8%
In 4 quarters 6.0%

11. The first swap payment is:
A. from Gamma to Lambda.
B. known at the iniuation of the swap.

C. $5,000.

12. The second net swap payment is:
A. $5,000 from Lambda to Gamma.
B. $4,000 from Gamma to Lambda.
C. $5,000 from Gamma to Lambda.

13. The fifth net quarterly payment on the swap is:
A 0.
B. $10,000.
C. $40,000.
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In an interest rate swap, the notional principal is only used to caleutate the incerest

payments and docs not change hands. The notional principal is only exchanged in a
currency swap.

In a currency swap, payments are not netted because they are made in different
currencies. Full interest payments are made, and the notional principal is also exchanged.

Swaps do not minimize default risk. Swaps are agreements between two or more parties,
and there are no guarantees that one of the parties will not default. Note that swaps do
give traders privacy and, being private transactions, have little to no regulation and ofler
the ability 1o customize contracts 1o specific needs.

Equity swaps involve one party paying the return or total return on a stock or index
periodically in exchange for a fixed return.

In a plain vanilla interest rate swap, interest payments are nerted. Note that notional

principal is not exchanged and is only used as a basis for calculating interest payments.

In a currency swap, full interest payments are made, and the notional principal is

exchanged.

Because this is a currency swap, we know that the notional principal is exchanged.

Because USF holds dollars, it will be handing over dollars to FI:

Remember, the currency swap is pay floating on dollars and pay fixed on fbreign.
Floating at the end of year 1 is 6% of $1.0 million. Since payments arc made in arrears,

FF pays $60,000 and UST pays FC140,000 at the end of year 2.

The notional principal is exchanged at termination. FF gives back what it borrowed,
$1.0 million, and the terminal cxchange rate is not used.

FF is the floating-rate dollar payer. FF will pay the return of $1.0 million in principal
at the termination of the swap, plus the floating rate payment (in arrears) of 8% x $1.0
million = $80,000. The total payment will be $1,080,000.

The first payment is based on the fixed rate and current LIBOR + 1%, which are both
6%. There is no net payment made at the first quarterly payment date and this is known
at the initiation of the swap.

The second quarter payment is based on the realization of LIBOR at the end of the first
quarter, 5.5%. The floating rate is: (5.5% + 1%)[%]4,000,000 = $65,000. The fixed
rate payment is $60,000, making the net payment $5,000 from Gamma to Lambda.
The fifth quarterly Hoating-rate payment is based on the realization of LIBOR at the

end of the fourth quarter, which is 6%. With the 1% margin, the floating rate is 7%
compared to 6% fixed, so the net payment is $10,000.
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The following is a review of the Derivative Investments principles designed to address the learning outcome
statements set forth by CFA Institute®. This topic is also covered in:

Risk MANAGEMENT APPLICATIONS OF

OPTION STRATEGIES

Study Session 17

Exam Focus

The most important aspect of this topic
review is the interpretation of option profit
diagrams. Payoff diagrams for single put
or single call positions were covered in our
options review. In this review, we introduce
profit diagrams and two option strategies
that combine stock with options. [n a
protective put position, we combine a share
of stock and a put. With this strategy, we
essentially purchase downside protection
for the stock (like insurance). A covered

call position consists of buying a share of
stock and selling a call on it. This strategy
equates to selling the upside potential on
the stock in return for the added income
from the sale of the call. On the Level 1
CFA® Exam you will not be expected
to draw payoft diagrams, but you will be
expected to interpret them and find the
breakeven price, maximum gains and losses,
and the gains and losses for any stock price
at option expiration,

ST e R ) =

1.OS 72.a: Determine the value at expiration, profit, maximum profit,

maximum loss, breakeven underlying price at expiration, and general shape of
the graph of the sfmrcgies of buying and selling calls and puts, and indicare the
market outlook of investors using these strategics.

Call option profits and losses. Consider a call option with a premium of $5 and a strike
price of $50. This means the buyer pays $5 to the writer. At expiration, if the price of
the stock is less than or equal to the $50 strike price (the option has zero value), the
buyer of the option is out $5, and the writer of the option is ahead $5. As the stock’s
price exceeds $50, the buyer of the option starts to gain (breakeven will come at $55,
when the value of the stock equals the strike price and the option premium). However,
as the price of the stock moves upward, the seller of the option starts to lose (negative
figures will start at $55, when the value of the stock equals the strike price and the
option premium).

The profit/loss diagram for the buyer (long) and writer (short) of the call option we have
been discussing at expiration is presented in Figure 1. This profit/loss diagram illustrates
the following:

¢ The maximum loss for the buyer of a call is the loss of the $5 premium (at any
S < $50).

*  The breakeven point for the buyer and seller is the strike price plus the premium (at
S = $55).

* The profit potential to the buyer of the option is unlimited, and, conversely, the
potential loss to the writer of the call option is unlimited.
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The call holder will exercise the option whenever the stock’s price exceeds the strike
price at the expiration date.

*  The greatest profic the writer can make is the $5 premium (at any § < $50).

*  The sum of the profits between the buyer and scller of the call option is always zero;
thus, options trading is a zero-sum game. There are no net profits or losses in the
market. The long profits equal the short losses.

Professor’s Note: Please notice that option profir diagrams show the gain or loss
to the long andlor short option positions. They differ from the payoff diagrams

that we used in our options review in that profit diagrams reflect the cost of the
option (i.e., the option premium).

Figure 1: Profit/Loss Diagram for a Call Option

Profi

Long call

+$5
O frrmrmmmmmmmmmmm oo r-- K€~ Breakeven (X + Premium)

-$5 :

AN

N

Short call

X =850 $55

Stock Price

Put option profits and losses. To examine the profits/losses associated with trading put

options,hconsiderfa put optli(on with a $5 pre@fﬁ%eﬂj}%&j@{}yﬁ ifo the wri{ter.
When the price of the stock at expiratipnyis grequec @:serike price,
ARCCR AR 2R

the put has zero value. The buyer of the option has a Wrtter of the
option has a gain of $5. As the stock’s pricEall SRASGFDINE buyer of the put option
starts to gain (breakeven will come at $&3 WA GBBE BAGEDS the stock equals the strike
price less the option premium). Howeveri s ;vhhpﬁeiqﬁfhg@wdcm@@(mﬂ%nward, the
seller of the option starts to lose (negative profits will start at $45, when the value of the
stock equals the strike price less the option premium).

Figure 2 shows the profit/loss diagram for the buyer (long) and seller (short) of the put
option that we have been discussing. This profit/loss diagram illustrates that:

*  The maximum loss for the buyer of a put is the loss of the $5 premium (at any

S > $50).
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The maximum gain to the buyer of a put is limited to the strike price less the
premium ($50 — $5 = $45). The potendial loss to the writer of the put is the same
amount,

The breakeven price of a put buyer (seller) is at the strike price minus the option
premium ($50 — $5 = $45).

*  The greatest profit the writer of a put can make is the $5 premium (§ > $50).

The sum of the profits between the buyer and seller of the put option is always zero.
‘Trading put oprions is a zero-sum game. In other words, the buyer’s profits equal the
writer’s losses.

Figure 2: Profit/Loss Diagram for a Put Option

Profit
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e Slior( put
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Stock Price

$45 X =$50
Example: Option profit calculations

Suppose that both a call option and a put option have been written on a'stock with an
exercise price of $40. The current stock price is $42, and the call and put premlums are

$3 and $0.75; respecuvely

Calculate the profit to the long and short positions for both the put and the call with an
expiration day stock price of $35 and with a price at expiration of $43.

Answer:

Profit will be computed as ending option valuation — initial option cost.

Stock at $35:

* Longcall: $0 — $3 = —-$3. The option finished out-of-the-money, so the
premium is lost. ‘

*  Short call: $3 — $0 = $3. Since the option finished out-of-the-money, the call
writer’s gain equals the premium.
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*  Longput: $5 - $0.75 = $4.25. You paid $0.75 for an option that is now
worth $5.
*  Short put: $0.75 — $5 = ~-$4.25. You received $0.75 for writing the option

but you face a $5 loss because the option is in-the-money.

Stock at $43:

*  Longecall: =$3 + $3 = $0. You paid $3 for the option, and it is now worth $3.
Hence, your net profit is zero.

»  Shortcall: $3 - $3 = $0. You received $3 for writing the option and now face
a—$3 valuation for a net profit of zero.

*  Long put: -$0.75 - $0 = —$0.75. You paid $0.75 for the put option and the
option is now worthless. Your net profit is —$0.75.

*  Short put: $0.75 — $0 = $0.75. You received $0.75 for writing the option and
keep the premium because the option finished out-of-the-money.

A buyer of puts or a seller of calls will profit when the price of the underlying asset
decreases. A buyer of ca

s or a seller of puts will profic when the price of the underlying
assct increases. In general, a put buyer believes the underlying asset is overvalued and
will decline in price, while a call buyer anticipates an increase in the underlying asset’s
price.

LS 72.b: Determine the vatue at expiration, proht, maximum profi,
maximum loss, breakeven underlying price at expiration, and general shape ot
the graph of a covered call strategy and a protective put strategy, and explain
the risk management application of cach strategy.

Professor’s Note: Whenever we combine aptions with assets or other options, the
net cost of the combined position is simply the sum of the prices paid for the long
optionslassets minus the proceeds from the option/asset sales (short positions). The
profits and losses on a position are simply the value of all the assets/options in the
positions at expiration minus the net cost.

In writing covered calls, the term covered means that owning the stock covers the
obligation to deliver stock assumed in writing the call. Why would you write a covered
call? You feel the stock’s price will not go up any time soon, and you want to increase
your income by collecting the call option premium. To add some insurance thac the
stock won't get called away, the call writer can write out-of-the-money calls. You should
know that this strategy for enhancing on¢’s income is not without risk. The call writer is
trading the stock’s upside potential for the call premium.

Figure 3 illustrates the profit/loss of a covered call position at option expiration date.
When the call was written, the stock’s price was $50. The call’s strike price was $55, and
the call premium was $4. The call is out-of-the-money. From Figure 3, we can observe
that at expiration:

I the stock closes below $50, the option will expire worthless, and the option
writer’s foss is offset by the premium income of $4.
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*  Breakeven for the position is at $46 = $50 — $4. Breakeven price = 5, - call premium.
»  If the stock closes between $50 and $55, the option will expire worthless. Since
this option was an out-of-the-money call, the option writer will get any stock
appreciation above the original stock price and below the strike price. So the gain
(premium plus stock appreciation) will be between $4 and $9.
*  If stock closes above $55, the strike price, the writer will get nothing more. The
maximum gain is $9 on the covered out-of-the-money call.
The maximum loss occurs if the stock price goes to zero; the net cost of the position
($46 = $50 stock loss offset by $4 premium income) is the maximum loss.

Figure 3: Covered Call Profit and Loss for § = 50, C = 4, X = 55
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The desirability of writing a covered call to enhance income depends upon the chance
that the stock price will exceed the exercise price at which the trader writes the call. In
this example, the writer of the call thinks the stock’s upside potential is less than the
buyer expects. The buyer of the call is paying $4 to get any gain above $55, while the
seller has traded the upside potential above $55 for a payment of $4.

A protective put is an investment management technique designed to protect a stock
from a decline in value. It is constructed by buying a stock and put option on that stock.

Look at the profit/loss diagrams in Figure 4. The diagram on the left is the profit from
holding the stock. If the stock’s value is up, your profit is positive and if the stock’s value
is down, your profit is negative. Profit equals the end price, Sy, less the initial price S..
That is, profit = ST -S.. The diagram on the right side of Figure 4 is the profit graph
from holding a long put. If the market is up, you lose your premium payment, and if the
market is down, you have a profit.

The value of the put at termination will be max[0, X — S;]. Your profit will be
max[0, X — S] less the price of the put.
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Figure 4: Protective Il?ut Components
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Figure 5 shows the profits from the combination of a long put and a long stock (i.e., a
protective put). Here it is assumed that the stock is purchased at $100 and that a put
with a strike price of $100 is purchased for $4. Note that the put described in Figure 5 is
at the money.

Figure 5: Protective Put

Profi

Stock T
N
e

/

L Protective put

long put

. ' Srock Value
0 $100 $104

What we should observe in Figure 5 is that:

* A protective put cuts your downside losses (maximum loss = $4) but leaves the
upside potential alone (unlimited upside gains).

*  Your maximum loss occurs at any price below $100.

* Losses between $0 and $4 occur for stock prices between $100 and $104.

*  You will not make a profit until the stock price exceeds $104 (breakeven).

*  Breakeven price = S + premium.

Note that @ protective put (stock plus a put) has the same shape profit diagram as a long call.
It could be replicated with a bond that pays (X — premium) at expiration and a call at X.

Professor’s Note: Recall that this relation was the basis for our derivation of put-
call pariry. The payoffs at expiration are identical for a protective put (S + P) and

C\, 2 call with an exercise price equal to X and a

a fiduciary call m[‘ +

pure discount bond thar pays X at expiration.
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KEY CONCEPTS

L.OS 72.a
Call option value at expiration is Max (0, § — X) and profit (loss) is
Max (0, S — X) ~ option cost.

Call Option
77777 Maxinium Loss Maximum Gain
Buyer (long) Option Cost Unlimited
Seller (shorrt) Unlimited Option Cost
Breakeven X + Oprion Cost

Put value at expiration is Max (0, X — S) and profic (loss) is
Max (0, X — 8) - option cost.

Pur Oprion

Maxtimum Loss Maximum Gain
Buyer (long) -~ ()Pl'io;l Cost —X———Hp:(;:a)sx
Seller (short) X — Option Cost Option Cost
Breakeven X — Option Cost

A call buyer (put seller) anticipates an increase (decrease) in the value of the underlying
asset.

A put buyer (put seller) anticipates a decrease {increase) in the value of the underlying
asset.

LOS 72.b

A covered call position is a share of stock and a short (written) call. Profits and losses are

measured relative to the net cost of this combination (SO — premium).

*  The purpose of selling a covered call is to enhance income by trading the stock’s
upside potential for the call premium.

e The upside potential on a covered call is limited to (X — So) + call premium received.
The maximum loss is the net cost (S; — premium).

* A protective put is a strategy to protect against a decline in the value of the stock.

* A protective put consists of buying a share of stock and buying a put. Profits and
losses are measured relative to the net cost (S, + premium).

*  Maximum gains on a protective put are unlimited, but reduced by the put premium
paid. Maximum Josses are limited to (S, — X) + put premium paid.
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CONCEPT CHECKERS

o

6.

A call option sells for $4 on a $25 stock with a strike price of $30. Which of the

following statements is least accurate?

A. At expiration, the buyer of the call will not make a profit unless the stock’s
price exceeds $30.

B. At expiration, the writer of the call will only experience a net loss if the price
of the stock exceeds $34.

C. A covered call position at these prices has a maximum gain of $9 and the
maximum loss of the stock price less the premium.

An investor buys a put on u stock selling for $60, with a strike price of $55 fora
$5 premium. The maximum gain is:

A, $50.
B. $55.
C. $00.

Which of the following is the riskiest single-option transaction?
A. Writing a call.
B. Buying a put.

C. Writing a put.

An investor will likely exercise a put option when the price of the stock is:
A. above the strike price.

B. below the strike price plus the premium.

C. below the strike price.

A put with a strike price of $75 sells for $10. Which of the following statements
is least accurate? The greatest:

A. profit the writer of the put option can make is $10.

B. profit the buyer of a put option can make is $65.

C. loss the writer of a put option can have is $75.

At expiration, the value of a call option must equal:

A. the larger of the strike price less the stock price or zero.

B. the stock price minus the strike price, or arbitrage will occur.
C. the larger of zero, or the stock’s price less the strike price.

An investor writes a covered call on a $40 stock with an exercise price of $50 for
a premium of $2. The investor’s maximum:

A. gain will be $12.

B. loss will be $40.

C. loss will be unlimited.

Which of the following combinations of options and underlying investments

have similarly shaped profit/loss diagrams? A:

A. covered call, and a short stock combined with a long call.

B. short put option combined with a long call option, and a protective put.

C. long call option combined with a short put option, and a long stock
position.
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ANSWERS ~ CONCEPT CHECKERS

1. A The buyer will not have a net profit unless the stock price exceeds $34 (strike price plus
the premium). The other statements are true. At $30 the option will be exercised, but
the writer will only lose money in a net sense when the stock’s price exceeds
X+ C = $30 + $4. The covered call’s maximum gain is $4 premium plus $5
appreciation.

2. A This assumes the price of the stock falls to zero and you get o sell for $55. Your profit

would be $55 - 5 = $50.

3. A When buying cither a call or a put, the loss is limited to the amount of the premium.
When writing a put, the loss is limited to the strike price if the stock falls to zero
(however, the writer keeps the premium). When writing an uncovered call, the stock
could go up infinitely, and the writer would be forced to buy the stock in the open
market and deliver at the strike price-—potential losses are unlimited.

4. C The owner of a put profits when the stock falls. The put would be exercised when
the price of the stock is below the strike price. The amount of the premium is used to
determine net profits to each party.

5. € The greatest loss the put writer can have is the strike price minus the premium received
equals $65. The other statements are true. The greatest profic the put writer can make is
the amount of the premium. The greatest profic for a put buyer occurs if the stock falls
to zero and the buyer makes the strike price minus the premium. Since options are a
zero-sum game, the maximum profit to the writer of the put must equal the maximum
loss to the buyer of the put.

6. C At expiration, the value of a call must be equal to its intrinsic value, which is
Max[0, S - X]. If the value of the stock is less than the strike price, the intrinsic value is
zero. If the value of the stock is greater than the strike price, the call is in-the-money and
the value of the call is the stock price minus the strike price, or S — X.

7. A Assoon as the stock rises to the exercise price, the covered call writer will cease to realize
a profit because the short call moves into-the-money. Each dollar gain on the stock
is then offset with a dollar loss on the short call. Since the option is $10 out-of-the-
money, the covered call writer can gain this amount plus the $2 call premium. Thus,
the maximum gain is $2 + $10 = $12. However, because the investor owns the stock,
he or she could lose $40 if the stock goes to zero, but gain $2 from the call premium.
Maximum loss is $38.

8. C A combined long call and a short put, with exercise prices equal to the current stock
price, will have profits/losses at expiration nearly identical to those of a long stock
position.

Professor’s Note: The easiest way to see this is to draw the payoff diagram for the combined
option positions.
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Study Session 18

Exam Focus

“Alternative investments” collectively refers
to the many asset classes that fall ourside
of the traditional definitions of stocks and
bonds. This category includes mutual funds;
exchange-traded funds, real estate, venture
capital, hedge funds, closely held companies,
distressed securities, and commodities. Each
of these alternative investments has unique

characteristics that require a different
approach by the analyst. You should be
aware of the different risk-return profiles,
tax issues, legal issues, and other advantages
and disadvantages associated with each of
the alternative investments discussed in this
topIcC review.

LOS 73.a: Differentiate between an open-end and a closed-end fund, and
explain how net asset value of a fund is calculated and the nature of fees

charged by investment companies.

Managed investment companies (mutual funds) are formed to collectively manage
assets for a group of investors. Investment companies can be classified into one of
two categories, depending upon the liquidity they provide or do not provide to their

1nvestors.

An open-end investment company, or open-end fund, stands ready to redeem shares
at the closing value on any trading day. Shares of a closed-end company, or closed-end
fund, are traded (after issuance) in the secondary markets through organized exchanges
(e.g., NYSE). Thus, the liquidity of an open-end fund is provided by the investment

company that manages it, whereas the liquidity of a closed-end fund is determined in

the open market.

The managers of an open-end fund may charge a fee, or “load,” to the investors upon
purchase (a front-end load) or at redemption (a back-end load). A fund that charges no
fec at purchase or redemption is called a “no-load” fund. All funds, regardless of whether
they are load or no-load funds, will charge ongoing fees on an annual basis, which may
include management fees, administrative fees, and distribution (marketing) fees, which

are referred to as 12b-1 fees in the U.S.

The shares of a closed-end fund will be issued at a small premium to the value of

the underlying assets, the premium serving as compensation for issuance costs. The
investment company will also charge an ongoing management fee. Since a closed-end
fund is traded in the secondary market subsequent to issuance, the redemption cost for
the investor is simply the commission charged on the sale of shares and a portion of
the bid/ask spread of the shares. The terms “load” and “no-load” are not applicable to

closed-end funds.
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The net asset value (NAV) of a mutual fund is the value of the investment company’s
assets minus its liabilities, stated on a per-share basis. The share price of an open-end
fund will always equal the NAV since the investment company is obligated to redcem
shares at any rime at current market value. The share price of a closed-end fund may or
may not equal the NAV since the share price is determined in the secondary market. The
shares may trade at a premium (share price greater than NAV) or at a discount (share
price less than NAV) to the actual NAV of the fund’s assets.

Investment Company Fees

Fees charged by investment companies can generally be classified as one-time fees

or ongoing annual fees. Closed-end funds initially issue shares at a premium to the
valuc of the fund’s underlying assets, which essentially is a fee paid by the investors

as compensation for issuance costs. Some open-end funds will charge a load (or sales
commission) upon purchase, at redemption, or both. Sometimes the back-end load
amount will decrease over time (“contingent deferred sales charges”) in order to
encourage longer investment holding periods for shareholders. Premiums, loads, and
redemption fees are, in essence, compensation for the sales and marketing efforts, but
they are not performance incentives for the portfolio managers.

Other fees or expenses are charged to shareholders on an annual basis. The annual fee
may cover several components: management fees, which go to the portfolio manager and
are typically the largest component; administrative expenses; and distribution fees which
are part of overall marketing expenses (called 12b-1 fees in the U.S.). A fund’s expense
ratio is the ratio of operating expenses to average assets. Several investment industry
groups examine expense ratios among funds in order to compare their relative operating
efficiency. The expenses and fees charged by the investment companies decrease an
investor’s return and can have a significant effect on performance. Often, funds will have
a different fee structure for different classes of shares. Different classes of shares are sold
through different distribution channels. With differences in up-front, back-end, and
ongoing distribution fees among the classes, an investor’s anticipated holding period
(time horizon) will be an important determinant of which class of shares and associated
fee structure will be most advantageous.
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Example: Fee structures and the investment horizon $

Consider the various fee and expense structures in the figure below.

Expenses for Fiduciary Fund Shares

Class A Shares Cluss B Shares Class C Shares
Front-end load (charged 4% of
. none none
at time of sale) Investment

. o
Baclk-end load initially 5% of sale 2% during che first

none proceeds-—declines by

(redemption fees) 19 cach year year
Annual fees (calculared

on year-end values)

Discribution fees none 0.5% 1.0%
Fund management fees 0.8% 0.8% 0.8%
Other fund expenses 0.2% 0.2% 0.2%
Total annual fees 1.0% 1.5% 2.0%

Assume that the gross return on an investment in the Fiduciary Fund will be constant
at 9% per year. Which class of shares would you recommend to an investor with an
investment horizon of:

*  two years?
* five years?
* ten years?

Answer:

Assuming a 2-year holding period, the total redemption value for an assumed $10,000
initial investment in:
Class A shares would be: 10,000 (1 —0.04) (1.09) 2 (1 -0.01)% = $11,178.79.
Class B shares would be: 10,000 (1.09) 2 (1 —0.015) 2 (1 - 0.03) =
$11,181.43.
Class C shares would be: 10,000 (1.09) 2 (1 - 0.02)? = $11,410.51.

Class C shares would provide the greatest net return.

Assuming a 5-year holding period, the total redemption value for an assumed $10,000
initial investment in:
Class A shares would be: 10,000 (1 - 0.04)(1.09)% (1 -0.01) = $14,046.87.
Class B shares would be: 10,000 (1.09)° (1 —0.015)° = $14,266.38.
Class C shares would be: 10,000 (1.09)5 (1 —0.02) 5 = $13,907.94.
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Clasg B shares would provide the greatest net return.

Assuming a 10-year holding period, the total redemption value for an assumed $10,000
inttial investment in:

Class A shares would be: 10,000 (1 - 0.04)(1.09)!°(1 -0.01)'0 =
$20,553.61.

Class B shares would be: 10,000 (1.09)1° (1 -0.015)'? = $20,352.95.

Class C shares would be: 10,000 (1.09)!% (1 - 0.02)'% = $19,343.08.

Class A shares would provide the greatest net return.

Remember, closed-end funds are traded like shares of stock. There is an annual (or
quarterly) fund management fee that is paid to the manager of the fund. Investors pay
a stock commission when buying and when selling shares. There will also be a bid/ask
spread as with any stock. This spread is typically larger for funds that are less actively
traded and for funds with relatively high price volatility, just as we would expect for any
publicly-traded stock.

LOS 73.b: Distinguish among style, sector, index, global, and stable value
strategies in equity investment and among exchange traded funds (ETFs),
traditional mutual funds, and closed end funds.

An investment company will define which investment strategy it aims to pursue for each
equity mutual fund. Therc are many broadly defined strategies in equity investment:

*  The style of an equity fund describes the basic characteristics of the underlying
assets, such as growth versus value or large cap versus small cap.

* A sector strategy would have the investment fund concentrate its assets in a specific
industry (e.g., the automobile industry).

* An index fund strives to match returns to those of a particular stock index, such as
the S&P 500.

* A global fund strategy will invest in securities from all over the world, including
those from the investment company’s home country.

* A stable value fund invests in short-term government securities or other investments
that can provide timely principal payments and a set interest rate.

An exchange traded fund (ETF) is a special type of fund that invests in a portfolio of
stocks or bonds and is designed to mimic the performance of a specified index. Shares
are traded in the secondary market like the shares of a closed-end fund, with the investor
having the ability to trade at any time during market hours, sell short, or margin the
shares. Although they trade like shares of a closed-end fund, the legal structure of most
ETFs in the U.S. is that of a traditional (open-end) mutual fund. The creation and
redemption of shares is somewhat different, however, as is detailed later.

A feature unique to ETFs is their use of “in-kind” creation and redemption of shares.
Exchange specialists, called authorized participants, are established by the fund to ensure
an efficient, orderly market in the shares. Authorized participants can create new shares
in the ETF by depositing with a trustee a portfolio of stocks that track the index. The
authorized participant then receives from the trustee new ETF shares to be sold in the
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open marker. Conversely, the authorized participant can redeem shares to the trustee in
exchange for the underlying stocks.

The “in-kind” process used by ETFs has two primary advantages. First, the in-kind
creation and redemption feature keeps market prices of ETF shares close to NAV

and avoids the premiums and discounts typical for closed-end funds. It provides a
mechanism for arbitrage by exchange participants between the shares of stock that
make up the fund and shares of the fund. Second, there is a tax advantage to in-kind
redemption. If the fund distributes shares as a rcdemption method, any capital gains
on the shares are realized at their sale. 1t is not a capital gain to the fund, so existing
fund sharcholders do not incur a tax liability as they would when a traditional mutual
fund redeems fund shares and must sell portfolio securities to meet the cash demand.
While fund shareholders do have the right o cash redemption, it is discouraged by
redemption fees and the fact that NAV for the redemption is calculated some days after
the redemption request.

LOS 73l Baplain the advantages and ricks of F'iFa.

Advantages of ETFs. The broad spectrum of ETFs may have some of the following
advantages relative to other equity investments:

* LETFs provide an efficient method of diversification—one transaction yields exposure
to a broad index or sector.

» ETFs trade in a similar fashion to traditional equity investments—through an
exchange—and can be shorted or margined. ETFs can be traded throughout the day
with continuously updated prices, unlike traditional open-end funds that trade once
a day at prices determined at the close of market.

»  Some ETFs are patterned after indexes that have active futures and option markets,
allowing for better risk management.

* ETF investors know the exact composition of the fund at all times through a daily,
published list of underlying assets.

*  Because they are passively managed, ETFs typically have very efficient operating
expense ratios, as well as no loads to purchase or redeem shares (just a normal
commission) and a bid-ask spread.

»  The use of “in-kind” creation and redemption of shares eliminates any trading at a
discount or premium to NAV. Authorized participants can create or redeem shares to
capture any arbitrage opportunities.

*  Decreased capital gains tax liability for ETF shareholders compared to traditional
open-end fund investors.

*  For some ETTs, dividends received may be reinvested immediately, as opposed to
index funds whose timing may be delayed.

Disadvantages of ETFs. The disadvantages with investing in ETFs are as follows:

* In some countries outside of the U.S., there are fewer indices for ETFs to track,
resulting in mid- or low-cap stocks not being well represented in the portfolio.

* The ability to trade ETFs intraday may not be significant to those investors with
longer time horizons.

* Investors may encounter incfficient markets (large bid-ask spreads) in those ETFs
with low trading volume.
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* Larger investors may choose to directly invest in an index portfolio, resulting in
lower expenses and lower tax consequences.

Risks of ETFs. The major risks associated with ETI's are somewhat applicable to all
cquity investments and may not apply to the same extent to all ETFs:

»  Sharcholders of E'TFs are exposed to the marker risk of the index tracked by the
fund.

¢ An ETF may invest in only a particular portion of the market, thus subjecting
investors to asset class or sector risk.

*  Trading prices of ETFs can differ from NAV, depending upon depth and liquidity of
the market.

* Like traditional index funds, ETFs may experience tracking error risk, where
the portfolio is not identical to the benchmark index and thus does not perform
identically to the index.

»  Some ETFs that are able to purchase derivartives, such as furures contracts on the

underlying index, are exposed to additional risk from the increased leverage as well
as credit risk on the derivarives.

*  Currency and country risk may be present in ETFs that are based on international
indexes.

LOS 73.d: Deseribe che forms of real estate investment and cxplain their
characteristics as an inveseable asset class.

Types of real estate investments. For investors, rcal estate is one of the most common
tangible assets they can readily invest in. Other types of investments, such as stocks

and bonds, are claims to intangible assets (i.c., future cash flows), represented by some
form of documentation. Real cstate as an asset class is broadly defined as land plus any
permanently attached fixture. Each real estate property is unique, causing difficulty

in accurately determining current market value. Real estatc as an investment is fairly
illiquid, resulting in higher transaction costs than other types of investments. Real estate
investments can be categorized into one of four major groups:

1. Outright ownership (sometimes called “fee simple” or “free and clear equity”). This
is the most straightforward form of ownership, which entitles the holder to full
ownership rights for an indefinite time period.

2. Leveraged equity position. Investors have the same entitlements as those having
outright ownership but with the addition of some type of loan with terms that must
be met in order to maintain ownership.

3. Mortgages. The investor is the holder of a mortgage loan and receives the monthly
principal and interest payments paid by a borrower. This is considered to be a form
of real estate investment because the underlying rcal estate may revert to the
mortgage investor if the borrower defaults on the mortgage. Investors may choose to
diversify their real estate exposure by investing in a group or pool of mortgage loans.

4. Aggregation vehicles. These allow investors to increase diversification in direct real
estate holdings by investing in groups of real estate projects. Common forms
include real estate limited partnerships, commingled funds, and real estate
investment trusts (REITs).
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There are several characteristics unique to real estate that differ from other asscr classes.
A real estate investment is immobile, not divisible, and unique from all other real estate
properties. Since cach property is unique, it is impossible to directly compare to other
propertices, making it difhcult to determine true market value. For these reasons, real
cstate as an assct class is somewhat illiquid. Real estate investments tend to have high
transactions costs and management {ees.

When considering real estate in a portfolio context as an asser that can provide
diversification benefits, there are some important issues to consider. A primary issuc
is the characteristics of the data used and their effect on real estate’s expected return,
standard deviation of returns, and the correlation with the returns of other investable
asset classes.

Some indexes based on real estate performance are based on appraised values for

the real estate. I'rank Russell Company (FRC) and the National Council of Real

Estate Invesument Fiduciaries (NCREIT) both produce indexes of regional real estate
performance that are based on appraised values. The use of appraised values rends o
smooth the returns of appraisal-based indexes relative to market prices. In portfolio
optimization models, appraisal-based indexes will tend to have very large weights
because of their low volatility and low correlation with important asset-class proxies

such as the S&P 500 stock index. Many analysts consider this a very serious drawback of
appraisal-based indexes and consider their use in portfolio mean-variance optimization
models to be inappropriate.

Other real cstate indexes are based on the performance of the shares of Real Estate
Investment Trusts (REITs). The Nacional Association of Real Estate Investment

Trusts (NAREIT) index is one example. REIT indexes tend ro have returns volatilities
very close to those of broad stock market indexes, such as the S&P 500 stock index.
Correlations of REIT index returns with stock index returns are very close to onc as
well. The implication of these results is that portfolio diversification bencfits of REITs as
an assct class are likely quite small. Another thing to consider is that REIT index returns
reflect the leverage used in the REITs that comprise the index, so the actual returns
behavior of the underlying real estate is not what is being measured.

In a portfolio context, the ability of real estate investments to provide a hedge against
inflation may be a primary concern. In this case, the type of real estate may be the most
important consideration, since some types of income producing real estate have much
greater ability to pass through price inflation over the short term than others.

LOS 73.e: Describe the various approaches to the valuation of real estate.

Investots may use one or more of the four common methods to value real estate:

1. With the cost method, valuc is determined by the replacement cost of
improvements plus an estimate for the value of the land. The replacement cost is
relatively easy to determine using current construction costs, but the valuation of
the land may not be easily determined. Also, the markert value of an existing
property may differ significantly from its replacement cost, depending upon the
current condition of the improvements.
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The sales comparison method uses the price of a similar property or properties
from recent transactions. Prices from other properties must be adjusted for changes
in market conditions and for characteristics unique to each property. This approach
cannot be used in an illiquid marker without recent comparable sales. A more
detailed method of the sales comparison approach is hedonic price estimation,
where specific characteristics of a property arc quantified and then the sales prices
for all recent transactions are put into a regression model thar determines a
benchmark value of each of the characteristics.

The income method uses a discounted cash flow model to estimate the present
value of the future income produced by the property. The net operating income
(NOI) is a simplified estimate based on annual gross rental revenues minus
operating expenses. The NOI is then divided by an estimated market required rate
of return, resulting in an appraisal price. This approach ignores changes in NOI that
may occur over time and also does not take into account investors’ income tax
implications.

The discounted after-tax cash flow model links the value of a property to an
investor’s specific marginal tax rate. The net present value of an investment cquals
the present value of after-tax cash flows, discounted at the investor’s required rate of
return, minus the equity portion of the investment. Only those projects with a
positive expected net present value would make financial sense.

Professor’s Note: When we are calculating afier-tax cash flow, after-tax refers 1o
the investor’s marginal tax rate.

LOS 73 41 Caleulate the net operating income (NOI) from a real estate

investment, the value of a property using the sales comparison and income
approaches, and the after-tax cash flows, net present value, and yield of a real
estate investment.

NOI is defined as the gross operating income less estimated vacancy, collections, and
other operating expenses.
Example: Real estate NOI

An investor is considering the purchase of a small office building and, as part of his
analysis, must calculate the NOI. The information on the building is as follows:

Gross potential rental income: $250,000

Estimated vacancy and collection loss rate: 5%

[nsurance: $10,000

Taxes: $8,000

Utilities and Maintenance: $22,000
Answer:

NOI = $250,000 - ($250,000 x 0.05) — $10,000 — $8,000 — $22,000 = $197,500
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Professor’s Note: Be aware that depreciation and financing costs are not factors
in the caleulation of NOI It is assumed that maintenance will keep the property
in good condition, and the value of the property is independent of any financing
arrangements. Also note that the taxes that are relevant to the calculation of
NOI for real estate are property taxes.

The Sales Comparison and Income Approaches

The sales comparison approach is based on sales prices of comparable properties.
Valuation can then be done relative to a specific similar property or relative to a
benchmark such as the mean or median home price in the arca. Then additions (e.g.,
for more square fect) and subtractions (c.g., for poor locations) are made to estimate the
value of the subject property.

Another approach under the general heading of sales comparison methods is “hedonic
price estcimation.” This involves creating a statistical madel of the sales prices of
properties, showing how the prices are related to certain key characteristics that
influence the value of a property. The model produces an estimate of how much cach of
these factors contributes to the value of a property on average. For example, “distance
from nearest public transportation in miles” might have an estimated effect of -$5,000.
This means that, other things equal, sales prices for properties five miles from public
transportation have been $25,000 less than sales prices for properties adjacent to public
transportation.

The income approach is based on taking the present value of the stream of annual NOI,
assuming it is an infinite stream, using the required rate of return or “cap rate” estimated
for the property. These approaches are illustrated in the following two examples:.

Example: Real estate valuation

Continuing the previous example, the investor has obtained additional information
regarding other recent sales of comparable office buildings in the vicinity. The investor
can use the comparable sales information in a hedonic price model to estimate a current
appraised value of the property. Assuming a current market cap rate of 10%, compute
the value of the property using (1) the sales comparison approach and (2) the income

approach.
Estimated Effect on
Characteristics Units Property Value in $ per Unit
Proximity to downtown  In miles -50,000
Vacancy rate Percent -35,000
Building size Squarc feet 40

The potential investment is half a mile from downtown, has an estimated vacancy rate
of 4%, and is 50,000 square fect.
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Answeg 1: Sales comparison approach
Using the price model, the estimated appraised value would be:

value = (50,000 x 0.5) + (-35,000 x 4) + (40 x 50,000) = $1,835,000
Answer 2: Income approach

Using the income approach, the appraised value of the property equals the NOI divided
by the market cap rate and can be calculated as:

NOI  _ $197,500

market cap rate 0.10

= $1,975,000

appraisal price =

Example: Computing after-tax cash flows, NPV, and yield for real estate

Continuing the previous example, assume the investor purchases the building for
$1,850,000, putting down 20% cash and financing the remainder with a long-term
mortgage at a rate of 10%. The annual payments on the mortgage are $156,997, and
the interest portion is fully deductible for income tax purposes. The investor’s marginal
income tax rate is 28%. Depreciation per year, using the straight-line method, is
estimated to be $45,000 per year. Calculate the after-tax cash flows, net present value,
and the yield of the investment.

Answer:

After-tax cash flow: The first year’s interest payment of $148,000 is calculated as the
amount borrowed ($1,480,000) times the interest rate of the loan. After-tax net income
(NOI less depreciation, less interest, net of taxes) is ($197,500 — 45,000 — 148,000) x
(1-0.28) = $3,240. After-tax cash flow can be determined by adding depreciation back
to and subtracting the principal component of the mortgage payment from the after-
tax net income number. For this investment, the year 1 after-tax cash flow is $3,240 +

$45,000 - $8,997 = $39,243.

Net present value: Three years forward, the investor plans to sell the building for
$1,950,000. The remaining mortgage balance at payoff is $1,450,000. Assume that the
cost of equity is 10% and the net cash flows for the investment are as follows:

Year 1: $39,243
Year 2: $38,991 :
Year 3: $538,721 (year of sale, net of mortgage payoff, no capital gains tax)

Page 250 ©2008 Kaplan Schweser



cfa download:www. cfaabc. org
email:cfaabc@gmail. com

Study Session 18

Cross-Reference to CFA Institute Assigned Reading #73 — Alternative Investments

The present value of the cash flows is:

$39,243  $38,991 $538,721
1.10 1.10% 1.103

= $472,649

The NPV is the present value of the cash flows minus the initial investment:
$472,649 — $370,000 = $102,649

Yield: In summary, the cash flows of the investment are:

Year 0 -$370,000 = CF,
Year 1 $39,243 = CFy,
Year2  $38991 = CF,,
Year 3 $538,721 = CFO3
CPT — 1IRR = 20.18%

LOS 730 Explain the stages in venuure capiml invcsting, venture capil‘al
investment characteristics, and challenges to venture capital valuation and
performance measurement.

Venture capital investments arc private, non-exchange-traded equity investments in

a business venture. Investments are usually made through limited partnerships, with
investors anticipating relatively high returns in exchange for the illiquidity and high-risk
profile of a venture capital investment. Investments may be made at any point of the
business cycle of the company, from the initial planning stages of a new venture to an
established firm ready to go public.

The stages of venture capital investing, which overlap somewhat, are as follows:

»  Seed stage. Investors are providing capital in the earliest stage of the business and
may help fund research and development of product ideas.
*  Early stage. Early stage financing includes:
¢ Start-up financing, which typically refers to capital used to complete product
development and fund initial marketing efforts.
*  First stage financing, which refers to the funding of the transition to commercial
production and sales of the product.
*  Formative stage. Broad category that encompasses the seed stage and early stage.
*  Later stage. Marketable goods are in production and sales efforts are underway,
but the company is still privately held. Within the later stage period, second-
stage investing describes investments in a company that is producing and selling a
product but is not yet generating income. Third-stage financing would fund a major
cxpansion of the company. Mezzanine or bridge financing would enable a company to
take the steps necessary to go public.

Broad terms, such as “expansion stage financing,” are used to describe the second and
third stage, while the term “balanced stage” covers all stages, from seed through later
stage.
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Venture capital investment characteristics (may have some or all of the following):

*  llliquidity. Investors’ ability to cash out is dependent upon a successful IPO, which
probably will not occur in the short term, if ever.

*  Long-term investment horizon. Market conditions must be conducive for a public
offering, and the company most likely must be at a profitable point in order for
investors to recognize returns on their investment.

*  Difficulty in valuation. Because of the uniqueness of each investment, there are
few comparable assets with meaningful trading volume available for market value
comparisons.

e Limited data. There is not much comparable historical risk and return data, nor is
there much information on which to base future cash flows and earnings estimates.
There also is insufficient information on what competing ideas or products other
entrepreneurs may be developing.

*  Entrepreneurial/management mismatches. Entrepreneurs with good ideas don’t always
necessarily evolve into good managers as their company grows.

*  Fund manager incentive mistakes. The primary incentive for fund managers must be
performance, not size or some other criteria.

»  Timing in the business cycle. Market conditions arc a primary determinant of the
timing of market entrance and exit strategics.

*  Requirement for extensive operations analysis. A successful venture capital manager
must act as both a financial and operations advisor to the venture.

Valuing and measuring the performance of a venture capital investment is tricky at
best, due to the large probability of failure plus the overall uncertainty as to amount
and timing of cash flows. The three most important factors that must be assessed

are the expected payoff at exit, timing of exit, and the probability of failure. Prior

to exit (or failure), evaluation of the venture’s performance must be made, although
precise measurement is challenging. Difficulties include deriving accurate valuations,
establishing benchmarks, and lacking reliable performance measures.

LOS 73 Caleulave the net present vatue (NPY) of a venture capiral project,
given the project’s possible payoff and conditonal tathire prob

abilicies,

Example: Computing NPV for a venture capital opportunity

A venture capital fund manager is considering investing $2,500,000 in a new project
that he believes will pay $12,000,000 at the end of five years. The cost of equity for the
investor is 15%, and the estimated probability of failure is presented in the figure
below. These are conditional probabilities since they represent the probability of failure
in year N, given that the firm has survived to year N.

Estimated Probability of Failure

Year 1 2 3 4 5

Failure probability 0.20 0.20 0.17 0.15 0.15

Calculate the NPV of the potential investment.
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Answer:

The probability that the venture survives for five years is calculated as:
(1-0.20)(1-0.20)(1 - 0.17)(1 ~0.15)(1 — 0.15) = 0.3838 = 38.38%

Under the original assumptions that the investment pays $12,000,000 at the end of
year 5, the NPV of a successful project is ~$2,500,000 + ($12,000,000 / 1.15%) =
$3,466,121. The NPV of the project if it fails is ~$2,500,000. The expected NPV of

the project is a probability-weiglited average of the two possible outcomes:
(0.3838 x $3,466,121) + (0.6162 x -$2,500,000) = -$210,203

The fund manager would not invest in the new project due to the negative expected

NPV.
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Hedge funds today utilize a wide varicty of strategies, which may or may not utilize
hedging techniques to reduce or eliminate risk. The term “hedge fund” does not begin to
describe this broad asset class that has evolved over the past two decades. The common
objective of hedge funds is that they strive for absolute returns. That is to say that hedge
funds arc not constrained by the fact that they must perform relative to some specific
benchmark or index and simply scek to maximize returns in all market scenarios.

Most hedge funds are in the form of either a limited partnership, a limited liability
corporation, or an offshore corporation. In the U.S., limited partnerships that abide
by certain guidelines (regarding the maximum allowable number of investors, the
“qualifications” of the investors, and the prohibition of advertising) are exempt from
most SEC regulations. Because the number of investors is limited, the amount of their
individual investments is relatively large, usually $200,000 or more.

The manager of the fund receives compensation that is comprised of two components.
The base fee is typically around 1% of assets, and the manager receives this fee regardless
of performance of the hedge fund. The second component, the incentive fee, is paid
based on the actual returns of the fund. Some structures allow the manager to participate
in all returns, while other structures pay the manager only if performance cxceeds a
target return, such as the risk-free rate.

Sometimes an additional provision allows incentive fees to be paid only after the fund
has produced returns in excess of any negative returns from the previous year. A “high
watermark provision” is sometimes included, which stipulates that incentive fees are only
based on returns above the highest value achieved over the life of the fund. Provisions
such as these may encourage the fund manager to take additional risk after periods of
negative returns because of the option-like characteristics of the manager’s incentive
payment.
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Classifications of Hedge Funds

Hedge funds can usually be classified by investment strategy; however, there is a great
deal of overlap among categories. Some hedge fund classifications are:

*  Long/short funds make up the largest category of hedge funds in terms of asset size.
These funds take long and short common stock positions, use leverage, and are
invested in markets worldwide. By definition they are not market-neutral but seck 1o
profit from greater returns on the long positions than on the short positions.

*  Mauarket-neutral funds are a type of long/short fund that strive to hedge against
general market moves. Managers may try to achieve this through any of several
strategies, some involving derivatives. The fund may still have long and short
positions, but the positions will offset each other so that the effect is a net zero
exposure to the marker.

*  Global macro funds make bets on the direcuon of a market, currency, interest rate, or
some other factor. Global macro funds are typically highly leveraged and rely heavily
upon derivatives.

*  Fvent-driven funds strive to capitalize on some unique opportunity in the markec.
This may involve investing in a distressed company or in a potential merger and
acquisition situation.

LOS 73.j: Explain the benefits and drawbacks to fund of funds investing.

Fund of funds investing involves creating a fund open to both individuals and
institutional investors, which in turn invests in hedge funds.

Benefits. Funds of funds enable investors with limited capital t invest in a portfolio

of hedge funds. Likewise, investors with more capital can diversify their holdings by
investing in several hedge funds via a fund of funds for roughly the same amount
required for directly investing in a single hedge fund. Fund of funds investing may
grant new investors access to hedge funds that might otherwise be closed to them due to
limitations on the number of investors. A fund of funds manager will have the expertise
necessary to choose high-quality hedge funds and will also perform the due diligence
required by investing in hedge funds.

Drawbacks. Fund of funds managers charge a management fee in addition to those fees
already charged by the hedge fund manager. Diversification among hedge funds will
decrease the investor’s risk but most likely his return as well, from which additional fecs
must be subtracted. Fund of funds managers may or may not deliver returns superior to
what an investor might achieve by selecting her own hedge funds.

LOS 73 .k: Discuss the leverage and unique risks of hedge funds.

The majority of hedge fund managers utilize some form of leverage in order to enhance
returns. Some arbitrage opportunities may have such a small return that leverage is
necessary to make the strategy meaningful. However, leveraged positions can sometimes
backfire and cause losses to be magnified. Hedge funds typically limit the amount of
leverage that can be used, and fund managers are legally required to operate within the
Jimit. One way a hedge fund can increase its leverage is by borrowing through a margin
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account. Also, a hedge fund manager could borrow external funds to cither buy more
assets or sell short more than the equity in the fund. A third way is for hedge fund
managers to utilize those securities that only require posting margin versus trading in
cash securities requiring (ull payment.

Risks associated with hedge funds include:

»  Illiguidity. Investing in those markets with livtle liquidity, such as derivatives,
decreases a hedge fund’s trading Hexibility.

*  Potential for mispricing. Investments in esoteric securities that crade infrequently
may lead to difficulty in determining true current market value. Broker-dealers who
are financing such securitics tend to be conservative in their valuations, thereby
increasing the amount of cash that is required to be posted by the hedge fund.

s Counterparty credit risk. A broker-dealer is involved in almost every transaction a
hedge fund enters into, thereby creating significant counterparty risk to the hedge
fund.

o Sertlement ervors. Hedge funds bear the risk that the counterparty will fail o deliver
a sceurity as agreed on sertlement day.

*  Short covering. Short selling is a component of many common hedge fund serategies.
Hedge fund managers run the risk that they will have to cover their shorts and
repurchase securities at a price higher than where they originally sold.

*  Margin calls. Margin calls on an already highly leveraged position can result in
forced selling of asscts, possibly at a loss.

LS 730 Discuss the performance of bedge funds, the biases present in hiedge
fumd performance measurement, and explain the effect of survivorship bias on

IhC Y(‘PO‘.'TCd setarn J’;ﬂd TESI( FNCASLVCs {x()l' a 1‘!(,‘(,{‘!_!"\‘ (l!ll({ d;”:lbi)hc.

There are numerous hedge fund indices designed to measure historical performance;
however, they may not provide much meaningful information on hedge funds as an
asset class because each hedge fund’s structure is so unique. Since hedge funds are not
legally required to publicly disclose performance, only those hedge funds that elect to
disclose performance information are included in the indices. Some general conclusions
regarding hedge funds can be derived.

*  Hedge funds have demonstrated a lower risk profile than traditional equity
investments as measured by standard deviation.

* In recent years, the Sharpe ratio, which is a reward-to-risk ratio, has been
consistently higher for hedge funds than for most equity investments and has been
comparable to that of fixed-income investments.

*  There is a low correlation between the performance of hedge funds and conventional
investments. This correlation tends to be lower in down equity markets and higher
when equities perform well.
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As with the evaluation of historical data for any investment instrument, certain biases
may exist that should be considered. It is common investment knowledge that past
performance is not a reliable indicator of future performance. Some significant biases
are:

o Self-selection bias. The only information available to be included in the indices
is what the fund managers submit, Managers may be unwilling to disclose poor
performance and choosc to offer information only on those funds with successtul
track records. The index may overestimate returns for the hedge fund industry asa
whole.

*  Backfilling bias. Again, becausc disclosure is voluntary, only fund managers with
a respectable track record would be willing to be included in an index. Past
performance of the industry is inflated by an index because funds with poor past
performance are not included.

s Survivorship bias. As with any industry, only the best-performing hedge funds
survive. By design, an index only includes ongoing funds and excludes those that
have failed. The index in effect is biased toward only the “success stories” of the
industry.

»  Smoothed pricing of infrequently traded assets. Because many of the assets held in
hedge funds arc not actively traded, managers rely upon broker-dealers to mark their
positions and estimate “market” value. Because they are estimates and not based
upon actual transactions, values tend to be more stable over time, thereby reducing
reported volatility.

*  Option-like strategies. Some investment strategies used by hedge funds may have
a limited upside potential but unlimited downside potential. Traditional risk
measures, such as standard deviation or value at risk, do not fully account for this
asymmetric return profile.

s Fee structures and gaming. A typical hedge fund fee structure pays the manager a
small fixed fec and then a substantial percentage of gains. This structure may cause
fund managers to take big risks, especially if past performance is bad and they have
“nothing to lose.”

Effect of Survivorship Bias

The effect of survivorship bias is greater for a hedge fund darabase than for other

asset classes because of the lack of required reporting standards in the industry. Hedge
funds are normally exempt from SEC regulations regarding reporting and only publicly
disclose performance information on a voluntary basis. Fund managers tend to “cherry
pick” the information they choose to release, reporting on their more successful funds
while not providing information on poorly performing or defunct funds. Reported
returns for a hedge fund database are therefore overstating performance because of
survivorship bias.

Survivorship bias has the opposite effect on the risk measures of a hedge fund database.
Hedge funds with highly volatile returns tend to fail more frequently, and defunct funds
are not generally included in the database. Because the database would only include the
more stable funds that have survived, the risk measure of hedge funds as an asset class
would be understated.
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LOS 73.m: Explain how the legal environment affects the valuation of closely
held companies. '

The equity shares of closely held companies are not publicly traded and are not subject
to the same SEC regulations as public companies regarding reporting and disclosure. As
the name implies, closely held companies are held by a relatively small group of owners.
The companies may be in the form of any number of legal entities: corporations,
partnerships, or sole proprietorships. Some corporations’ legal structures are designed
to take advantage of current tax codes, such as subchapter S corporations. Other
corporations may elect to operate as general or limited partnerships, which dictate the
extent of a partner’s liability for the corporation. The choice of structure affects the
investors’ rights and responsibilities and, ultimately, the value of their investments.

When litigation situations arise, there can be questions as to the “value” of the
corporation. The legal definitions of intrinsic value, fundamental value, and fair value
can differ among jurisdictions. There are not frequent transactions in the open market
upon which to estimate value. Valuation, therefore, is based upon cither a forecast of
future cash flows, actual past cash flows, or a combination of both, Both the purpose
of the valuation and the legal jurisdiction affect the factors on which value is based and
how it is calculated.

LOS 73.n: Describe alternative valuation methods for closely held companies

and distinguish among the bases for the discounts and premiums for these
companies.

There are three different valuation methods for closely held companies:

1. The cost approach. What is the cost today to replace the company’s assets in their
present state?

2. The comparables approach. What is the value relative to an appropriate benchmark
value? The benchmark would be based upon market prices of similar companies,
adjusted for such factors as transaction date and any unique characteristics of the
company. The benchmark may be difficult to establish if no comparable companies
have been sold recently.

3. The income approach. What is the net present value of the company based upon
discounted future cash flows?

When valuing closely held companies, lack of liquidity and lack of marketability

can both be important factors. Value can be determined by analyzing operationally
similar publicly traded companies to establish a base value, to which the liquidity and
marketability discounts can be applied. Another factor to be considered is whether the
block of shares being valued represents a controlling interest in the company. A discount
for minority interest may be necessary for valuing a position that lacks the ability to
influence corporate decision making if the benchmark value is for a controlling interest
in a private company. Likewise, a premium would be appropriate for the valuation of

a controlling ownership position if the benchmark value is for publicly traded shares,
which represent a minority interest.
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The application of premiums and discounts depends on the characteristics of the subject
securities relative to the characteristics of the securities used in estimating the base value.
If the base value used is the marker price of publicly traded shares, the valuation of a
majority interest in a closely held company may require the application of discounts for
lack of liquidity and marketability and of a premium for control, for example.

LOS 73.0: Discuss distressed securities investing and compare venture capital
investing with distressed securities investing.

When companies are on the brink of bankruptcy or have already filed for bankruptcy
protection, their securities are considered “distressed.” Also included in the group of
distressed securities are those companies attempting to avoid bankruptcy by pursuing
an out-of-court debt restructuring. In a typical bankruptcy scenario, the original
holders of the company’s debt negortiate for an equity position in the new, restructured
corporation. The original equity shareholders then receive a somewhat diluted equity
position in the reorganized company. A typical distressed security investment strategy
would be to purchase the debrt of the struggling company, pre-reorganization, in the
hopes of ultimately owning an equity position in a new, revitalized operation. Pursuing
a distressed security strategy is somewhat similar to venture capital investing. Both
asset classes are illiquid, have a long expected investment horizon, and require heavy
involvement by investors in order to be successful. Both situations mandate extensive
analytical work in order to avoid pricing or valuation mistakes.

LOS 73.p: Discuss the role of commodities as a vehicle for investing in
production and consumption.

Investing in commodities gives an investor exposure to an economy’s production

and consumption growth. When the economy experiences growth, the demand for
commodities increases, and price increases are likely. When housing starts to increase,
the demand for lumber will increase; when automobile sales are high, the demand for
steel is likely high as well. During recessions, commodity prices are likely to fall with
decreased demand. Overall, swings in commodity prices are likely to be larger than
changes in finished goods prices.

LOS 73.q: Explain the motivation for investing in commodities, commodities
derivatives, and commodity-linked securities.

The motivation for investing in commodities may be as an inflation hedge for hedging
purposes or for speculation on the direction of commodity prices over the near term.
Most investors do not invest directly in commodities that need to be transported and
stored. Passive investors who hold commodities as an asset class for diversification or
those who hold commodities as a long-term inflation hedge are more likely to invest in
a collateralized futures position. A collateralized futures position or collateralized futures
fund is a combination of an investment in commodity futures and an investment in
Treasury securities equal in value to the value of the futures position. Active investors

may invest in commodity futures in an attempt to profit from economic growth that is
associated with higher commodity prices.
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Commodity-linked equity investments also provide exposure to commodity price
changes. Shares of commodity-producing companies are likely to experience returns that
are strongly tied to the prices of the commodities produced. This may be especially true
for the shares of smaller, less diversified commodity producing firms.

Commodity-linked bonds provide income as well as exposure to commodity price
changes since the overall return is based on the price of a single commodity such as

gold or oil. Other commodity-linked bonds are linked to inflation through payments
based on inflation or a commodity price index. These bonds may be attractive to a fixed-
income portfolio manager who wants exposure to commodity price changes but cannot
invest either directly in commodities or in derivative securities.

LOS 73.r: Discuss the sources of return on a collateralized commodity futures
position.

Establishing a collateralized commodities futures position requires simulianeously
purchasing (going long) a specific futures contract and purchasing government securitics,
such as T-bills, with a market value equal to the contract value of the futures contract.
The total return on chis strategy will equal the percentage change in price of the futures
contract plus the percentage interest earned on the government securities.

Example: Commodity futures returns

A passive manager purchases a position worth $50 million in underlying value of a
futures contract. The manager also buys $50 million worth of 10-year U.S. Treasury
notes at par that pay an interest rate of 5%. Compute the gain in the value of the
position if, at the end of one year, the futures contract position is worth $51 million
and the price of the 10-year notes is unchanged.

Answer:

gain on the futures position = $1,000,000
interest earned on the notes = $50,000,000 x 0.05 = _$2.5‘million

total gain = $1,000,000 + $2,500,000 = $3,500,000

3,500,000

Note that the total recurn, 22227 — 7%, is equal to the interest on the notes of
50,000,000 " S o :
1,000,000 :
5% plus the gain, ——————=2%, on the futures contract.
50,000,000
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'KEY CONCEPTS

LOS 73.a

An open-end fund will create new shares upon purchase or redeem existing shares for
cash.

A closed-end fund has a fixed number of shares that trade like shares of stock.

The net asset value of investment company (mutual fund) shares is the value, ata
point in time, of fund assets minus fund liabilities divided by the number of shares
outstanding.

Mutual funds have ongoing management fees, administrative fees, and possibly
marketing fees, all of which can significantly affect fund performance.

1.OS73.b

Strategies of investment company portfolios can be categorized as:
*  Style (e.g., growth).

*  Sector (e.g., biotech).

* Index (e.g., S&P 500 Index).

¢ (Global (all countries of the world).

*  Stable value (e.g., short-term high quality debt sccurities).

An exchange traded fund (ETF) holds a portfolio that matches a specific published
index. ETF shares are traded like closed-end fund shares.

LOS 73.¢c

Advantages of ETFs:

* Efficient method of diversification.

*  Shares can be traded intraday, shorted, and margined.

*  Underlying assets are published daily.

¢ Low expenses.

* In-kind creation and redemption of shares keeps premiums and discounts to NAV at
a minimum.

* Less capital gains liability compared to open-end funds.

Risks of ETFs:

*  Exposure to market risk of the index tracked.

*  Class or sector risk for ETFs that invest in specific portions of the marker.
*  Prices can differ from NAV.

*  Tracking error risk.

* Leverage and credit risk for ETFs that use derivatives.

»  Currency and country risk for ETFs based on international indexes.
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[LOS73.d

Forms of real estate investment are:
e Outright ownership.

*  Leveraged cquity positions.

*  Mortgages.

*  Aggregation vehicles such as limited partnerships and REI'Ls.

Real estate is immobile, indivisible, and somewhat illiquid, and each property is unique,
making valuation difficult.

L.OS 73.¢e

Approaches to real estate valuation are:

*  Cost Approach

*  Sales Comparison Approach

* Income Approach

*  Discounted After-tax Cash Flow Approach

PSS 73 ¢
Net Operating Income for a real estate investment is calculated as:

NOI = gross potential income — vacancy and collection loss estimate — insurance —
real estate taxes — utility expense ~ estimared maintenance expense

The Sales Comparison Approach of real estate valuation begins with recent sales prices
for comparable properties and makes adjustments for differences.

The Income Approach begins with a calculation of NOI and divides by the required rate
of return (the cap rate).

With the Discounted After-tax Cash Flow Model, annual NOI is adjusted for specific

financing cash flows and computed on an after-tax basis using the investor’s marginal tax

rate.

*  The net present value of the investment is the present value of these after-tax cash
flows based on the required rate of return.

*  The yield of the investment is the IRR of the after-tax cash flows based on the
purchase price of the property.

LOS 73.¢

The stages of venture capital investing are:

¢ Seced stage.

* Early stage.

* Formative stage.

* Later stages (after the company is making and selling a product). These later stages
are alternatively called second stage, third stage (to fund a major expansion), or
mezzanine/bridge financing (in preparation for an JPO).

Venture capital investments are illiquid, have long horizons, have limited comparable
historical data, and require substantial input from the investor.
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Valuation and pcrfor}nxnce measurement are difficnlt for venture capital investments
due to problems in estimating the probability of failure; the payoff at exit (sale or IPO of
the irm), and the timing of the exit.

LOS 73.h

The NPV of a venture capital investment can be estimated as the difference between
the original investment amount and the present value of the estimated payment ar exit
multiplied by 1 minus the probability of failure for each year of the assumed holding

period.

LOS 734
Many hedge funds have no hedging objective or strategy.

Hedge funds are typically structured as partnerships, are exempt from SEC regulation,
have an absolute return objective, and charge a performance-based management fee.

Some major hedge fund categories are:

* Long/short (to benefit from overpriced securitics).
*  Market neutral (to hedge market risk).

*  Global macro (to profit from trending factors).

*  Event-driven (to exploit unique opportunities).

LOS 73

Fund of funds investing allows an investor to gain diversification across funds and
styles and provides professional fund selection but is also more costly in terms of overall
management fees.

LOS 73.k

Many hedge funds use leverage to magnify the gains (and losses) from their strategies.

Hedge fund investments have additional risks from illiquidity, counterparty risk,
pricing/valuation problems, settlement errors, and possible margin calls.

LOS 731
Hedge funds have historically exhibited lower standard deviations and higher Sharpe

ratios than traditional equity investments, as well as low correlations of returns with
those of conventional asset classes.

Hedge fund performance figures may be biased upward because of self-selection bias,
backfilling bias, survivorship bias, smoothed pricing of assets that trade infrequently,
option-like investment strategies, and gaming based on fee structures.

Databases of hedge fund performance that contain only surviving hedge funds will
provide performance statistics that are biased upward (poor performing funds tend to
ccase to exist) and risk measures that are biased downwards (funds that employ riskier
strategies are more likely to cease to exist).
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LOS 73.m .

The legal scructure of a closely held investment (c.g., S corporation or partnership), the
absence of SEC reporting requirements, the purpose ol the analysis, and the valuation
methods aceepted in its specific legal jurisdiction can all affect the valuation of closcly
held companies.

1.0S 73.n

Valuation of closely held companies can be done

)y:
¢ Cost method.

*  Comparables method.

e Income approach.

Discounts for lack of liquidity, for lack of marketability, or for a minority position, and
a premium for controlling interest are applied when the characteristics of the subject
security differ in these dimensions {rom the characeeristics of the securities used to
establish a base value,

1.OS 73.0

Investing in distressed securities is like venture capital investing in thar the investments
are often illiquid, have a long time horizon, require extensive valuation analysis, and
can require active participation in dealing wich management or with a court-appointed
trustee in the case of a irm in bankruptey reorganization.

LOS 73.p

Indirect investment in commodities can be achieved through futures, commodity-
linked bonds, and the shares of commodity-producing firms in order to gain exposure to
commodity price gains associated with higher economic growth.

LOS 73.q

While a passive investor may invest in commodities for diversification benefits through a
collateralized futures fund, an active investor seeks to profit from anticipating moves in
commodity prices and is more likely to use futures.

Commodity-finked sccurities are used by investors who want exposure to commodit
y M
price moves for either hedging or speculation.

LOS 73.r

A collateralized commodity futures position involves investing in futures along with an
investment in Treasury securities equal to the value of the futures contract and will have
recurns from futures price changes and {rom the interest income of the Treasury position.
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CONCEPT CHECKERS

1. What is the NAV for the ABC fund, given the following information?
* Assets $250,000,000
» Liabilives $25,000,000
* Shares outstanding 10,500,000
* Base management fee 0.75%
A. $21.43.
B. $23.81.

C. $225,000,000.

2. An investor is considering purchasing shares of the ABC fund that has an NAV
equal to $21.25. Given that the current market price is $22.50, which of the
following statements is most accurate?

A. ABC isan open-end fund.
B. ABC charges a front-end load.
C. The investor can purchase shares of the ABC fund at a premium to NAV.

3. An investment company that invests primarily in stocks with high price-to-
earnings ratios is pursuing a:
A. style strategy.
B. scctor strategy.
C. global strategy.

4, An important benefit of an exchange-traded fund’s creation and redemption
process is that it:
A. provides diversification to shareholders.
B. increases liquidity for investment company managers.
C. provides capital gains tax relief to existing shareholders.

5. The real estate valuation method which assigns quantitative rankings to a
property’s characteristics for use in a regression model is the:
A. cost approach.
B. income approach.
C. hedonic price estimation approach.

6. What is the NOI for an office building, calculated with the following

information:

¢ Gross rental income $250,000
¢ Estimated vacancy and losses 7%
* Taxes & insurance $18,000
 Utilities & maintenance $21,000
* Depreciation $20,000
A. $173,500.

B. $193,500.

C. $211,000.
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,An investor is considering investing $2,000,000 in a venture capital project that
promises to pay $12,000,000 at the end of four ycars. The investor realizes there
is some risk that the project will fail prior to the end of four years, in which case
the investor will lose the entire investment. Using the following information,
determine the probability that the project survives until the end of the fourth

year.
Year 1 2 3 4
Failure probability — 0.22 0.20 0.18 0.15
A. 18.8%.
B. 43.5%.
C. 56.5%.

A portfolio manager has been researching a potential venture capital investment.
The venture, ABC, Inc. has recently reccived patent approval for a new widget
but has yet to begin production and marketing of the new product. Which of
the following best describes this stage of venture capital investing?

A. First stage.

B. Seed stage.

C. Second stage.

The one characteristic that hedge funds as an asset class have in common is that
they typically:

A. are highly leveraged.

B. secek absolute returns.

C. utilize some type of hedging strategy.

The biggest advantage for a U.S. hedge fund to be structured as a limited
partnership organized under Section 3(c)(1) of the Investment Company Act is:
A. to gain exemption from most SEC regulations.

B. to lower the minimum initial required investment.

C. to be able to freely advertise to prospective investors.

An investor makes a $1 million investment in a venture capital project that has
an expected payoff of $5,000,000 at the end of four years. The cost of capital is
10%. If the conditional annual failure probabilities over the first four years are

10%, 15%, 20%, and 15%, the expected NPV of the project is closest to:

A. $366,067.
B. $775,834.
C. $698,057.

A hedge fund that seeks to invest in the equity and debt of companies emerging
from bankruptcy reorganization can best be described as a(n):

A. event-driven fund.

B. global macro fund.

C. risk arbitrage fund.

A fund of funds (FOF) is least likely to provide its investors with which of the
following advantages?

A. Performance of due diligence.

B. Diversification across several markets.

C. Lower fees through economies of scale.

©2008 Kaplan Schweser Page 265



cfa download:www. cfaabc. org

email:cfaabc@gmail. com

Study Session 18

Cross-Reference to CFA Institute Assigned Reading #73 ~ Alternative Investments

Page 266

14.

16.

8.

Historical data regarding hedge fund returns has limitations because hedge f'und
managers tend to submit data on only those hedge funds with impressive track
records, while omitting data on those with poor past performance. This bias in
performance data can best be described as:

A. gaming.

B. sclf-selection.

C. smoothed pricing.

fnvestments in closely held companies require extensive analysis, beyond what is
required by traditional investments. This is due to questions regarding:

A. valuation.

B. management accountability.

C. disclosure of financial information.

A portfolio manager is considering taking a 5% position in a closely held
company. Currently, the company’s founder/CEO holds over 60% of the
company’s equity. The portfolio manager is valuing his potental investment
based upon a the market value of a comparable company whose stock is actively
traded. In this case, the value of the comparable company will be adjusted by a:
A. control discount.

B. control premium.

C. minority discount.

The main motivation for a passive investor to participate in the commoditics
market is that it provides:

A. for speculative profits.

B. ahedge against inflation risk.

C. participation in the real cconomy.

A major benefit of investing in commodity-linked securities rather than holding
commodities is that:

A. commodity-linked securities may provide current income.

B. counterparty risk is lower with commodity-linked sccurities.

C. there is higher liquidity in the commodity-linked securities market.
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COMPREHENSIVE PROBLEMS

1. Assume an expected annual gross return of 8% and the various fee and expense
structures in the table below.

Class A Shares Class B Shares Class C Shares
Front-e¢nd load 4% of
. none none
(charged at time of sale) Investment

Initially 5% of sale
none procecds—declines by 1%

Back-end load 2% during the

(redemption fees) cach year first year
Annual Fees (calculated

on year-end values)

Discribution fecs none 0.5% 1.0%
Fund management fees 0.8% 0.8% 0.8%
Other fund expenses 0.2% 0.2% 0.2%
Total annual fees 1.0% 1.5% 2.0%

A. What are the holding period returns for each class of tund shares over a
4-year period?

B. Which class of shares would produce the highest average annual compound
rate of return for an investor over a 4-year period?

C. Which class of shares would be the best choice for a short holding period of

one or two years? Answer without calculations and explain your reasoning.

2. A model derived from a large sample of house prices (U.S. dollars) based on
three important characteristics yielded the following results.

Average value, net of model characteristics 134,534
Estimated effects on price:

Square feet 7.54
Number of bathrooms 14,345
Miles from subway station -13,980

An appraiser is using this model to value a house with two bathrooms and 1,300
square feet of living space that is 4.3 miles from the closest subway station.
What will the estimated value be?
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A real estate investor is considering the purchase of a building for $7 million,
putting 30% down and financing the rest of the purchase price with a
30-ycar mortgage loan (fully amortizing with 30 equal annual payments) at an
interest rate of 9%. The net operating income on the building is estimated to be
$675,000 the first year and to grow at the expected inflation rate of 3%. At the
end of the third year, the investor expects to sell the building for $7.4 million.
The investor is in the 28% marginal tax bracket and interest is tax deductible.
He will use straight-line depreciation for the building only (not the land) which
is $200,000 per year. Assume for this problem that the tax rate on any gain on
the sale of the property is 15%.
A. What are the after-tax cash flows the investor expects in years 1, 2, and 3?
B. What are the net (after-tax) proceeds of the sale at the end of year 3?
C. If the investor requires an after-tax rate of return of 15% on such
investments, should he purchase the building?

The trustee of a retirement fund has been told by a consultant that for
diversification purposes his fund should invest approximately 35% of assets in
real estate in the major cities of the North Atlantic region in the U.S. When
asked about the source of his data on real estate returns, the consultant informs
the trustee that returns based on the NCREIF index for the North Atlantic
region were used. What would your advice to the trustee be?

Consider the following four hedge fund fee structures.
1. 1% per year plus 20% of gross returns in excess of the risk-frec rate.
1. 20% of gross returns in excess of the absolute value of any negative returns
from the previous year.
111. 1% per year plus 20% of any returns in excess of the total returns on the
S&P 500 index.
IV. 1% per year plus 20% of any returns for the fund above its previous highest
value (high watermark provision).

Assume that for the current year the risk-free return was 4.5%, the S&P 500

Index had a total return of 9.5%, and the gross return on the fund was 17%.

Further, assume that the fund gross returns last year were +2% and that it has
never had negative gross returns in any year.

A. Calculate the returns (net of fees) that an investor would earn under each of
the above fee structures.

B. If all remains the same, except that the previous year’s gross return had been
—10%, calculate the returns an investor would earn under each of the above
fee structures.

C. Ifall remains the same (as in part A), but the current year’s return is ~13%
and the current year’s total return on the S&P 500 Index is —20%, which
fund structure will give an investor the lowest return net of fees?
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A trustee for a large tax-deferred institutional portfolio has hired a consultant
to advise her on the possible advantages of investing a portion of the portfolio’s
assets in hedge funds as an asset class to potentially increase returns, decrease
portfolio risk, or both. Based on a database of 5-ycar performance for all the
currently investable hedge funds that have both been in existence and reported
returns for the entire S-year period, the consultant states: “The average annual
fund gross return has been 17.8% with a standard deviation of returns of 15%.
The standard deviation of returns on the S&P 500 Index over the same period
was 10%. The Sharpe ratio for the hedge funds as an asset class has been 0.80
while the Sharpe ratio for an investment in the S&P 500 Index has been 0.70
for the same 5-year period. Based on the correlation of hedge-fund returns with
the returns on the assets currently in the institutional portfolio and the average
returns on the hedge funds, I recommend a 30% allocation of existing portfolio
assets to hedge funds.”

A. What was the average risk-free rate over the period?

B. What was the average annual return for the S&P 500 Index over the S-year
period?

How would you respond to the consultant’s reccommendation of a 30%

e

allocation to hedge funds? Refer to as many characteristics of the hedge fund
data used as you can.

Gold has a negative beta.

A. Based on the CAPM, how will the expected return on an investment in gold
compare to the risk-free rate?

B. How can you use what you know about modern portfolio theory to explain
why investors would choose to hold gold, based on your answer to A above.
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ANSWERS ~ CONCEPT CHECKERS

1. A
2. C
3. A
4. C
5. C
6. B
7. B
8. A
9. B
10. A

The necasset value is the investment company’s assets minus its liabilities, stated on a
per-share basis.

$250,000,000 — $25,000,000
10,500,000 shares

NAV =

== $21.43 per share

The markert price of $22.50 is ata premium 1o NAV at $21.25. The fund is not an
open-end fund because shares of an open-end fund always trade at NAV. The fund does
not charge a load because it is a closed-end fund.

A style strategy concentrates on equities that share similar underlying characteristics.
Sector strategies focus on a specific industry. Global strategies invest in securities from
around the world.

‘The in-kind process allows for the creation and redemption of shares through market
makers, which operate outside the legal structure of the fund. In a traditional open-

end fund, when shares are redeemed, the manager must sell fund assets 1o pay off
the redemption, thus possibly creating capital gains issues for the remaining fund

shareholders.

Hedonic price estimation is a variation of the sales comparison approach that uses recent
transactions as a benchmark to estimate market value. The cost approach only considers
what it would cost roday to rebuild improvements on a property. The income approach
values a property based on an estimate of future income.

NOI is gross income less vacancy and collection costs, taxes and insurance, and
utilities and maintenance. Depreciation is not a factor because it is assumed that
proper maintenance will keep the property in its current condition. The calculation is:
$250,000 - ($250,000 x 7%) — $18,000 - $21,000 = $193,500.

The probability that the venture will survive to the end of the fourth year is calculated as
follows:

(1-0.22)(1 —0.20)(1 - 0.18)(1 - 0.15) = 0.435, or 43.5%

First-stage financing refers to capital provided to begin manufacturing and sales. Seed-
stage is prior to first-stage financing and involves providing capital for developing

a business idea. Second-stage financing is used for expansion of a company already
producing and selling a product.

Hedge funds as an asset class follow a vast array of strategies as far as leverage and
hedging strategies. The only common characteristic is their search {or absolute returns.

Forming as a limited partnership frees the hedge fund from most SEC regulations. The
structure does, however, place strict limitations on the number of “qualified” investors,
which in turn effectively raises the minimum initial invesument. Also, under this
structure, advertising is prohibited.
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The probability of surviving four years is (0.9)(0.85)(0.8)(0.85) = 0.52. The expected
value of the payoff in four years is 0.52($5 million) = $2.6 million.

$2.6 million

NPV = :
(1.10)*

—$1 million = $775,835.

An event-driven fund makes bets on some event specific to a company or security, such
as the successful emergence from bankruptey. A global macro fund bets on the direction
of some macroeconomic variable, such as interest rates or currencies. A risk :n'bi[r;\gc
fund focuses on arbitrage opportunities arising from mergers and acquisitions.

The FOF manager will charge a management fee in addition to those fees charged by the
underlying hedge funds.

Self-selection bias occurs because unsuccessful managers and their funds tend not to
disclose their performance, leaving only successful managers with impressive track
records in the performance darabase. Gaming refers to managers cither taking big risks
to make up for past poor performance or refraining from aking more risk 1o avoid
damage 1o a good wrack record. Smoothed pricing refers wo the use of estimated values
for assets thar trade infrequently.

Questions regarding valuation arise from differences in legal structures among closely
held companies, each of which have unique ownership differences and tax implications
for the investor. Disclosure of financial information and management accountability are
not typical causes for additional analysis.

From the portfolio manager’s viewpoint, the value of the position should be discounted
by some amount because he will own a minority share and will not be in a position 1o
influence operations of the company.

A passive investor is secking diversification benefits because commoditics tend to have
a positive correlation with inflation. An active investor is seeking speculative profis in
peviods of economic growth. Some investors may regard gold as a good store of value,
but not all commodities hold their value over time. Participation in the real cconomy is
an unlikely motivation for investing in commodities.

Commodiry-linked sccuritics can provide current income, while pure commodities
afford returns chrough price increases. There is no cvidence that the commodity-linked
securlties market is more Jiquid or provides less counterparty risk.
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ANSWERS ~ COMPREHENSIVE PROBLEMS

1. A. Assuming a 4-year holding period, the holding period returns for:
Class A shares would be: (1 - 0.04) (1.08)% (1 - 0.01)% =1 = 25.46%.
Class B shares would be: (1.08)% (1 — 0.015)* (1 = 0.01) ~1= 26.79%. (Back-end
load is 1% afier 4 years)
Class C shares would be: (1.08)% (1 - 0.02)% - 1 = 25.49%.

B. Class B shares would provide the greatest holding period return and therefore the
greatest average annual compound rate of return.

C.  Over short holding periods such as one or two years, Class C would be the best
choice. Although Class C shares have higher annual expenses, the relatively high
front-end charges for Class A shares and redemption charges for Class B shares in
the early years will outweigh the savings from lower total annual fees.

2. 134,534 + 7.54 (1,300) + 14,345 (2) - 13,980 (4.3) = $112,912

3. A. The amount borrowed is $4.9 million (0.7 x 7 million). At 9% and with 30 level
payments, the payments will be $476,948.

Year 1 (rounding to whole dollars):
Interest will be 0.09 x 4.9 million = $441,000
Principal repayment will be 476,948 — 441,000 = $35,948

After-tax cash flow for ycar 1 will be:
[NOI -~ interest — depreciation](} — tax rate) -- principal repayment + depreciation
[675,000 — 441,000 - 200,000] (1 — 0.28) — 35,948 + 200,000 = $188,532

At the end of year 1, the remaining principal on the mortgage loan is 4,900,000 —
35,948 = $4,864,052

Year 2 interest will be 4,864,052 x 0.09 = $437,765

Year 2 principal payment will be 476,948 — 437,765 = $39,183

After-tax cash flow for year 2 will be:
[NOT — interest — depreciation](1 — tax rate) — principal repayment + depreciation

[675,000(1.03) - 437,765 — 200,000] (1 - 0.28) - 39,183 + 200,000 = $202,206

At the end of year 2, the remaining principal on the mortgage loan is 4,864,052 -
39,183 = $4,824,869

Year 3 interest will be 4,824,869 x 0.09 = $434,238

Year 3 principal payment will be 476,948 - 434,238 = $42,710

After-tax cash flow for year 3 will be:
[NOI - interest ~ depreciation](1 ~ tax rate) — principal repayment + depreciation

[675,000(1.03) — 434,238 — 200,000] (1 — 0.28) — 42,710 + 200,000 = $216,236
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At the time of sale, the remaining mortgage balance is 4,824,869 - 42,710 =
4,782,159 !

The depreciated book value is: 7,000,000 - (3 x 200,000) = 6,400,000

Cash from sale is: 7,400,000 - 4,782,159 = $2,617,841

Capital gains tax is: 7.4 million - 6.4 million = I million (0.15) = 150,000
After-tax proceeds from sale are: 2,617,841 — 150,000 = $2,467,841

Total after-tax cash flow at the end of year 3 is: 2,467,841 + 216,236 = $2,684,077

With a down payment of $2.1 million, and the three cash flows calculated above
(in bold), we can calculate the IRR on the investment, which is 14.64%. Since this
is an after-tax return, we can compare it to the required rate of 15% and conclude
that the investment will have a negative NPV and should not be undertaken.

The NCREIF index is based on appraised values and likely underestimates the true
volatility of prices and the correlation of real estate returns with U.S. stock market

rcturns. Both sources of bias will lead to overestimates of the optimal allocation to real

estate in cfficient portfolios based on portfolio optimization models.

A. I
I1.
I11.
IV.
B. L
I1.
I11.
Iv.
C.

17-1-0.2(17-4.5) = 13.5%

17 -0.2(17) = 13.6%

17-1-0.2(17-9.5) = 14.5%

The fund has never had negative gross returns so its beginning value this year was
its previous highest value.

17-1-0.2(17)=12.6%

Same as parc A, 13.5%

17-0.2(17 - 10) = 15.6%

Samc as part A, 14.5%

As an example, assume the fund’s value was $1,000 at the beginning of last year and
it fell 10% to 900. The 17% gross return this year brings the fund’s ending value to
900(1.17) = $1,053. The returns on the fund above its highest value ($1,000) are
therefore 5.3%. Investor rerurns net of fees are: 17 — 0.2 (5.3) ~ 1= 14.94%.

If your approach to this part of the problem gave you a slightly different answer,
don't be disheartened. The important part here is to understand the implications
of a high watermark provision compared to an incentive structure withourt such a
provision.

Because the fund’s returns were less than the risk-free rate, under structure (1) there
would be no incentive fee, only the fixed 1% fee. Since the fund did not have a
positive return, structure (1I) would result in no fee and structure (1V) would result
in only the 1% fee. Since the fund did outperform the S&P 500 index, structure
(111) would result in an incentive fee of 20% of the fund return in excess of the
index return, 0.2 [-13 — (=20)] = 1.4%. Therefore, structure (I111) would result in
the lowest return net of fees: =13 — 1 — 1.4 = —15.4%.

R,-R

f
—— . Therefore, R = Rp — Sharpe ratioxop.

Ip

Sharpe ratio =

Using the hedge fund assct class data: Re = 17.8 - 0.8(15.0) = 5.8%.
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B.

R, =R + Sharpe ratiox o

index

Using the S&P 500 Index data: R, =58 +0.7(10.0) = 12.8%

By including only funds that have been in existence for five years and reported
results for the entire period, the consultant’s data are subject to significant biascs.
The data do not include funds whose managers choose not 1o report results, which
are likely to be the poorer performers. ikewise, the managers who do repaort resules
can engage in “cherry picking,” reporting resulis only for their more successful
funds. These characteristics will lead to an overestimate of average fund returns.

The data would be influenced by survivorship bias as they do not include funds that
ceased to exist during the 5-year period. Funds that ceased to exist would tend to be
those with poor returns (biasing average fund returns upwards) and those that took
on more risk (biasing fund standard deviation downward). All of these biases would
pull the average veturn for funds in the database above the true average recurn for
hedge funds as an asset class.

Hedge funds often deal in infrequenty traded assets for which market values must

be estimated using a pricing model. This tends to smooth the assets” reported values
and make the funds’ volatility appear Jower than it really is. At the same time, such
model pricing will likely lead to a downward bias in the correlation of fund teturns
with the returns of other asset classes.

Also, for funds that use strategics with asymmctrical returns (i.e., limited upside
potential but unlimijted downside potential), standard deviation may not adequately
caprure the true risk mken.

The 30% recommended allocation is very likely too high for all of these reasons.
The artificially high expected returns and artificially low standard deviation and
correlation will all tend to increase the estimate of the allocation to hedge funds in
an optimal portfolio.

The CAPM relation is E(R) = RFR + B, [E(R_, ) — RFR]. A negative beta means
the expected return on gold is less than the risk free rate (assuming a positive market
risk premium).

The question here is why investors would choose to hold a risky asset thar has

an cxpected return less than the risk-free cate. The negative systematic risk (beta)

of gold gives it attractive hedging properties. When market returns are negative,
returns on gold will be less so or even positive. The benefits in terms of risk
reduction more than compensate for the decrease in portfolio expected returns from
including gold in the portfolio.
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statements set forth by CFA Institute®. This topic is also covered in:

INVESTING IN COMMODITIES

Study Session 18

Exam Focus

This topic has been added this year to
both the Level 1 and Level 2 curriculum.
The part you are responsible for at Level 1
includes only three LOS. The concepts of
backwardation and contango are based on
the relation between current (spot) prices
and futures prices and are important for
understanding the component of returns

called the roll yield, which stems from the
necessity to re-establish long commodity
positions as they reach their settlement
(delivery) dates.  The fact that positions
must be periodically closed out and re-
established makes cven a  commodity
indexing strategy “active” compared to a
long equity or bond indexing strategy.

LOS 74.a: Explain the relationship between spot prices and expected future
prices in terms of contango and backwardation.

Contango refers to a situation in commodities futures contracts where the futures

price is above the spot price, the price for current purchase and delivery of the physical
commodity. This is the current situation (as of the time of writing) in the oil futures
market. One way to view the explanation for this is based on the needs of either long or
short hedgers. Wich oil prices rising sharply over the last year, users of oil and
oil-related commodities are concerned with the risk they face from rising oil prices.
Airlines, for example, scll tickets at prices based on expected fuel prices and are exposed
to the financial consequences of increases in fuel prices above those expected to prevail
in the future.

When an end user of a commodity buys futures conrracts to protect against unexpected
future price increases, we refer to thart futures buyer as a “long hedger,” as they are
hedging commodirty price risk with long positions. If the predominant reason for futures
positions in a commodity is to hedge the risk of price increases, long hedgers will be
paying for the protection of long futures positions, which will produce gains as the
futures price increases. In a situation of contango, long hedgers are bidding up the price
of commodity futures and, in effect, paying a premium for the hedging benefit they get
from taking long futures positions.

Backwardation refers to a situation in commodities futures contracts where the

futures price is below the spot price. If the dominant traders in a commodity future

arc producers of the commodity hedging their exposure to financial losses arising

from unexpected price declines in the future, the result will be backwardation. In this
situation, producers are paying for protection against price declines and that is reflected
in futures prices which are lower than current market prices (spot prices). Historically,
producers hedging the price risk of future production have been dominant in futures
markets, so that backwardation was the typical situation and sometimes referred to as
normal backwardation.
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LOS 74.b: Describe the sources of return and risk for a commodity investment
and ihe cffect on a ponfolio of adding a long-term commodity class.

An investor who desires long exposure to a commodity price will typically achieve

this exposure through a derivative investment in forwards or futures. Some physical
commodities cannot be effectively purchased and stored long term, and for others, such
as precious metals, derivative positions may be a more efficient means of gaining long
exposure than purchasing the commodities outright and storing them long tern.

To take a position in forwards or futures, a speculator or hedger must post collateral. 1f
U.S. Treasury bills are deposited as collateral, the collateral yield is simply the yield on
the T-bills. Active management of the collateral, within the bounds of what is acceprable
collateral, can increase the collateral yield above the 90-day T-bill rate.

The price return on a long-only investment in commodities derivatives can be positive
or negative depending on the direction of change in the spot price for the commodity
over the life of the derivatives contract employed.

Since commodity derivative contracts expire, a speculator or hedger who wants to
maintain a position over time must close out the expiring derivative position and
re-establish a new position with a settlement date further in the future. This process is
referred to as “rolling over” the position and leads to gains or losses which are termed the
roll yield. The roll yield can be positive or negative depending on whether the derivative
contract used to establish the long exposure is in backwardation or contango. You can
view this roll yield as the gains or losses that would be realized on the position if the spot
price remained unchanged over the life of the contract.

The futures price at expiration must equal the spot price at that time. For a future or
forward in backwardation (i.e., the futurcs/forward price is less than the current spot
price) the roll yield is positive, since an unchanged spot price at contract settlement
would mean the futures/forward price increased over the life of the contract, and the
investor would have gains at settlement. For a future or forward in contango, the roll
yield is negative. Since contango means the forward/futures price is greater than the spot
price, an unchanged spot price over the life of the contract means the futures price will
have fallen and losses will result when the position is closed out.

When commodity derivative markets were dominated by short hedgers (commodity
producers) and markets were typically in backwardation, the roll yield was positive.
In current market conditions, with futures and forwards in typically in contango,
the roll yield is negative. It may be the case that structural changes in the markets for
commodities derivatives mean that a zero or negative roll yield has become the new
norm for these markets.

Adding a long commodities index position to a portfolio can provide several benefits,
particularly for pension fund portfolios. Commodities provide diversification benefits
because their prices tend to be uncorrelated with securities prices, and they can serve as a
hedge against inflation.
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LOS 74.c: Explain why even a commodity index strategy should be considered
an active investment.

An index strategy in equities is considered a passive strategy. While changes may be
necessary if one of the component stocks of the index is changed, in the absence of
any change in the component stocks, no active management of an index portfolio is
required. Because of the necessity of closing out and re-establishing long derivative
positions to maintain long exposure to changes in commodity prices, a commodity
index strategy is considered an active strategy. Managers can add value to the long-only
commodity index strategy by choosing the maturities of the derivative contracts they
buy and by their decisions about when to roll over their positions. To the extent that
many long-only commodity derivative managers attempt to roll their positions over at
the same time, they pay a premium in transactions costs, which reduces both the roll
yield and overall yield of their commodity index strategy.

There are two other aspects of commodity index investing that require active
management. The weightings of various commodity and commodity blocks (such as
metals or energy) in indexes do not necessarily change with the values of the derivative
positions in the portfolio. Since commoditics index weightings, whether based on
commodity production or consumption, change over time, a manager who seeks to
match an index must actively manage the size of the exposure to various commodity
markets as positions are rolled over. Additionally, as mentioned earlier, the short-term
debt used to collateralize derivative positions must be managed as well. The collateral
debt securities mature and new ones must be purchased, and the collateral yield can be
enhanced by taking advantage of market conditions as maturing collateral debt securities
arc replaced.
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KEY CONCEPTS |

[LOS 74.a
A commodity futures market is in contango if futures prices are greater than the spot
price. The market is in backwardadon if futures prices are less than the spot price.

Futures markets that are dominated by long hedgers (users of the commodity who buy
futures to protect against price increases) tend to be in contango. Futures markets that
are dominated by short hedgers (producers of the commodity who short futures to
protect against price decreases) tend to be in backwardation.

LOS 74.b
The return on a commodity investment includes:

»  Collateral yield: the return on the collateral posted to satisfy margin requirements.

*  Price return: the gain or loss due o changes in the spot price.

* Roll yield: the gain or loss resulting from re-establishing positions as contracts
expire,

Roll yield is positive if the futures market is in backwardation and negarive if the market
is in contango.

LOS 74.¢

A commodity index strategy is considered an active investment because the manager has
to decide what marurities to use for the forward or futures contracrs and determine when
to roll them over into new contracts. Active management is also required to manage
portfolio weights to match those of the benchmark index selected and to determine the
best choice of securities to post as collateral and how these should be rolled over as they
mature.
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A commodities markert tends to be in backwardation if:
A. it is dominated by end users of the commodity.
B. the spot price is greater than futures prices.

C. futures prices are greater than the spot price.

2. The source of return on a long-only commodity investment that represents the
change in the spot price over the life of the forward or futures contract used is
the:

A. roll yield.
B. price return.
C. sporyield.

3. For a commodity market that is in contango, an unchanged spot price over the
lite of a contract will result in a roll yield that is:
A zevo.
B. positive.
C. negative.

4. A manager following a long-only commodity index strategy is least likely to
adjust the portfolio:
A. to reduce exposure to a declining commodiry market.
B. for changes in the composition of the commodity index.
C. by closing out expiring contracts and re-establishing positions in new
contracts.
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1. B Backwardation refers to the situation in which futures prices are less than the spot
price. Commodity markets tend to be in backwardation when they are dominared by
producers of the commodity.

2. B The price return results from the change in the spot price. The roll yield is the gain or
loss that results from closing a position in an expiring contract and re-establishing it in
a new contract. The collateral yield is the return on the collateral deposited 1o establish
the position.

3. € Foracommodities market in contango, if the spot price remains unchanged, the futures
price will decrease over irs life and the investor will realize a loss at expiration. Thus, the
roll yield is negartive.

4. A Along-only commodity index strategy is always long the commodities in the index and
the weights are not adjusted based on the perforinance of the positions. The manager
must actively manage the roll out of expiring contracts as well as matching any changes
in the commodiry index weightings.
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Self-Test: Derivatives and Alternative Investments

Jeff Stephenson runs a hedge fund that takes offsetting long and short positions
so that the systematic risk of the portfolio is close to zero. Jane Carroll runs

a hedge fund that primarily seeks to profit from large leveraged long or short
positions in currencies and interest rate derivatives. These funds would most

appropriately be classified as:

Stephenson Carroll
A. Long/short fund Event-driven fund

B. Long/short fund Global macro fund
C. Market neutral fund  Global macro fund

Harriet Lansing has used the rccent sales price of a private company to value the
shares a client holds in a private company in a similar linc of business. Given
that the client’s shares represent only 55% of the issued and outstanding shares,
she should:

A. apply a minority discount to the client’s shares.

B. adjust the price by adding a liquidity premium.

C. make no adjustment for a minority interest or lack of liquidity.
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Self-Test: Derivatives and Alternative Investments

1. C  Since the I'RA pays at the expiration of the forward contract, it pays the present value

of the interest savings that would be realized at the end of the (hypothetical) loan term.
The interest rate option will pay the interest savings on the (hypothetical) loan after
expiration at the end of the loan term and its payment will be greater (since it’s not
discounted back to the expiration date).

2. C Theinital margin is 4 x $4,000 = $16,000 and the maintenance margin is 4 x $3,200 =
$12,800. The loss on the position is (672 — 685) x 4 x 100 = —$5,200, leaving a balance
of $16,000 - $5,200 = $10,800. Since the account has fallen below the maintenance
margin, a deposit of $5,200 is required to bring the balance back up to the initial
margin.

3. B A decrease in the risk-free rate of interest will decrease call values. The other changes will
tend to increase the value of a call option.

4. B The nct cost of the covered call position is 38 — 2 = 36, so the maximum loss (if the
stock price goes to zero) is $36. The maximum gain (if the stock price goes to 40 or
more) is $4. The sum is 36 + 4 = 40.

5. B If the index has risen to 2,805 (+2%), the index payer’s liabilicy (2% x $10 million) just
offsets the fixed rate payer’s liability (8% / 4 x $10 million). The payment at the second
settlement date cannot be determined without knowing the change in the index level
between the first and second settlement dates. The index level at the first settlement date
does not determine the payment at the second settlement date.

6. C Forward contracts typically do not require a margin deposit. They are custom
instruments that may require settlement in cash or delivery of the underlying asset, and
have counterparty risk.

7. B The no-load fund has transactions costs that are essentially zero while an ETF buyer
must pay a stock commission and is subject to the effects of the bid-ask spread. Closed-
end fund shares often trade at significant premiums or discounts to NAV while ETF
shares trade close to their NAVs because of their in-kind redemption and creation

feature.

8. C After-tax cash flow = (net operating income — depreciation — intcrest expense)(1 — tax
rate) + depreciation — principal portion of the annual loan payment.

Nert operating income = gross potential rent x {1 ~ % vacancy and collection losses) -
maintenance expense

= [(30,000 x $40 x (1 - 0.06)] -$150,000
= $978,000
Interest expense = 0.09($8,000,000) = $720,000

Principal reduction = $876,372 — $720,000 = $156,372
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IVES AND ALTERNATIVE

1. Which of the following is least likely a similarity between a forward rate

agreement based on LIBOR + 1.5% and an interest rate option on LIBOR?

A. A long position in cither one will result in a positive payment if interest
rates increase above the contract rate.

B. The payments to cither are based on the difference between a contract rate
and a market (reference) rate.

C. 1f both have the same contract rate, notional principal, expiration date, and
reference rate, they will make equal payments to their (long) owners.

2. Adam Vernon took a long position in four 100 oz. July gold futures contracts
at 685 when spot gold was 670. Initial margin is $4,000 per contract and
maintenance margin is $3,200 per contract. If the account is marked to market
when spot gold is 660 and the futures price is 672, the additional margin the
investor must deposit to keep the position open is closest to:

A. $2,000.
B. $4,000.
C. $5,000.
3. The value of a call option on a stock is least likely to increase as a result of:

A. an increase in asset price volatility.
B. a decrease in the risk-free rate of interest.
C. adecrease in the strike price of the option.

4. Kurt Crawford purchased shares of Acme Inc. for $38 and sold call options at
$40 covering all his shares for $2 cach. The sum of the maximum per-share gain
and maximum per-share loss (as an absolute value) on the covered call position

1s:
A. $36.
B. $40.

C. unlimited.

5. Craig Grant has entered into a $10 million quarterly-pay equity swap based on

the NASDAQ stock index as the 8% fixed rate payer when the index is at 2,750.

Which of the following is most accurate?

A. He will make a payment of $200,000 on the second payment date if the
index is 2,750.

B. He will neither make nor receive a payment on the first settlement date if
the index is 2,805.

C. If the index at the first settlement date is 2,782, he must make a payment at
the second settlement date.

6. It is least likely that a forward contract on a zero-coupon bond:
A. has counterparty risk.
B. can be settled in cash.
C. requires a margin deposit.
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Self-Test: Derivatives and Alternative Investments

7. Among a no-load mutual fund, a closed-end fund, and an exchange-traded fund
(ETF), which most likely has the lowest transactions costs and which most likely
will trade ar a discount to NAV?

Low transactions costs Trade av a discount
A. No-load fund ETF
B. No-load fund Closed-end fund
C. ETF Closed-end fund
8. Jodi Monroe has purchased an office building for $10 million and financed the

purchase with a 20-ycar $8 million loan at 9%, which requires equal end-of-year
payments of $876,372. The building has 30,000 square feet and will lease at an
annual rate of $40 per square foot with expected vacancy and bad debt expense
of 6%. Maintenance cost is expected to be $150,000 per year. Depreciation

on the building is $250,000 per year and Monroc is in the 38% marginal tax
bracket. The first-ycar annual after-tax cash low on this investment is closesr to:
A. —=$100,000.

B. $0.

C. $100,000.

9. A consultant has made a presentation to a pension fund manager that shows that
based on the last 10 years of available hedge fund data, the mean return after
fees was 14%, which cxceeded the return on a popular broad-based large-cap
index by more than 3%. The standard deviation of net returns was estimated 10
be 12%, which is less than that of the index. For the hedge fund returns, it is
least likely that:

A. standard deviation fails to describe risk well.
B. the cstimate of risk is too low due to survivorship bias.
C. self-selection bias tends to smooth the reported returns of each included

fund.
10. The probabilities that a venture capital investment will fail, given that it has
survived all prior periods, are:
Ist year 15%
2nd year 18%
3rd year 10%
4th year 8%

An investment of €1.5 million is expected to return €9 million if the venture
survives until the end of the fourth year. The expected annual compound rate of
return on this investment is closest to:

A. 36%.
B. 33%.
C. 31%.
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Self-Test: Derivatives and Alternative Investments

After-tax cash flow = ($978,000 — $250,000 — $720,000)(1 - 0.38) + $250,000 --
$156,372 '

= $4,960 + $250,000 - $156,372
= $98,588

Self-selection bias refers to the practice of reporting returns only for funds that do
relatively well and tends to bias reported returns upward. The fact that many hedge
funds contain infrequently traded assets that must be valued with pricing models is
what tends to smooth reported returns for cach fund. Hedge fund returns are often
asymmetric and standard deviation as a risk measure does not account for the fact
that many hedge fund strategies have limited upside potential (with relatively high
probability) and almost unlimited downside risk (with low probability). Survivorship
bias tends to inflate return estimates and leads to an underestimate of risk.

The probability that the venture survives four years is:
(1 = 15%)(1 - 18%)(1 — 10%)(1 - 8%) = 57.7%.

The expected payoft is 0.577(9 million) = €5,194,044.

The expected return is [5,194,044/1,500,000]" 4 = 36.4%.

Note that with a required return of 36.4% the NPV of this investment is zero, so at any
discount rate less than 36.4%, the NPV is positive and the venture invesument should be
undertaken based on the NPV decision method.

A long/short fund takes both long and short positions but does not necessarily take
equal size positions to minimize market risk as a market neutral fund docs. Global macro

funds make bets on the direction of currencies, interest rates, and other factors.

Since the 55% represents a controlling interest in the subject firm and neither firm'’s
shares are traded in a liquid marker, no adjustment is required for either characteristic.
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FORMULAS

full price = clean price + accrued interest

) sercentage change in bond price
duration = — I & 2 P

yield change in percent

value of a callable bond = value of an option-free bond — value of the call

stated coupon rate

2

TIPS coupon payment = inflation-adjusted par value x

absolute yield spread = yield on the higher-yield bond — yield on the lower-yicld bond

absolute yield spread

relative yield spread == —
yield on the benchmark bond

subject bond yicld

yicld ratio = -
benchmark bond yield

after-tax yield = taxable yield x (1 ~ marginal rax rate)

tax-free yield

taxable-cquivalent yield = _
(1 — marginal tax rate)

maturity value
zero-coupon bond value = 24

1+ i)number of yearsx2

. annual cash coupon payment
current yield = pon pay

bond price

bond equivalent yield = l:(l + monthly CFY)6 - 1:| X2

= l:\[l +annual-pay YTM — 1} X2

1+ semiannual-pay YITM Jz 1

cffective annual yield = ( 5

spot rate from forward rates:
Sy= [(1+ f) (1 + £ + 1fz)]]B—l

forwdrd rate from spot rates:
(1 +S3)3

My ==
(1+5,)
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Book 5 - Fixed Income, Derivative, and Alternative lnvestments

' (bond price when yields fll —bond price when yields risc) N V. -V,

cffective duration = .

2 x(initial price) x (change in yield in decimal form) 2V (Ay)
percentage change in bond price = —effective duration x change in yield in percent
portfolio duration = w D + wy D, + o+ W Dy

percentage change in price = duration ¢ffect + convexivity cllect
= {[~duration x (Ay)] + [convexity x (Ay)?[} x 100
price value of a basis point = duradon x 0.0001 x bond value

: . days]
Toating, - forward )| 7~
(Moating mwm)[?)()()

value of a long I'RA at seetlement: (notional principal ) ——
g i pat)

. lays
b+ {Noatng )| &7
\ ")[ 560]
intrinsic vatue of a call: C = Max|0, § — X]
intrinsic value of a put: P = Max[0, X - §]
option value = intrinsic value + rime value
lower and upper bounds for options:

Option Minimum ‘\—/z//u{'— 7 L Maximum Value
European call ¢, > Max[0,S - X /(1 + RER) ] S,
American call C > Max[0, S~ X/ (1 + RFR) ™) S,
FEuropean put p = Max[0, X / (1 + RER)T S X /(1 + RER)!™
American put P[ > Max|[0, X - S[] X

put-call parity: ¢ + X/ (1 + RER)" =S+ p
put-call parity with asset cash flows: C + X/ (1 + RER)T = (Sg—=PVep) + P

plain-vanilla interest rate swap:

(net fixed-rate payment)l = (swap fixed rate — LIBOR )[ 360

number of days ]

% (notional principal )
income method for real estate:

net operating income

appraisal price =
market cap rate

net operating income = gross potential income — collections and
vacancy losses — total operating expenses
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