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How to Use the CFA
Program Curriculum

Congratulations on your decision to enter the Chartered Financial Analyst (CFA®)
Program. This exciting and rewarding program of study reflects your desire to become
a serious investment professional. You are embarking on a program noted for its high
ethical standards and the breadth of knowledge, skills, and abilities (competencies)
it develops. Your commitment to the CFA Program should be educationally and
professionally rewarding.

The credential you seek is respected around the world as a mark of accomplish-
ment and dedication. Each level of the program represents a distinct achievement in
professional development. Successful completion of the program is rewarded with
membership in a prestigious global community of investment professionals. CFA
charterholders are dedicated to life-long learning and maintaining currency with the
ever-changing dynamics of a challenging profession. The CFA Program represents the
first step toward a career-long commitment to professional education.

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

B A broad outline that lists the major topic areas covered in the CFA Program
(https://www.cfainstitute.org/programs/cfa/curriculum/cbok);

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

B Learning outcome statements (LOS) that advise candidates about the specific
knowledge, skills, and abilities they should acquire from readings covering a
topic area (LOS are provided in candidate study sessions and at the beginning
of each reading); and

B The CFA Program curriculum that candidates receive upon examination
registration.

Therefore, the key to your success on the CFA examinations is studying and under-
standing the CBOK. The following sections provide background on the CBOK, the
organization of the curriculum, features of the curriculum, and tips for designing an
effective personal study program.

BACKGROUND ON THE CBOK

The CFA Program is grounded in the practice of the investment profession. Beginning
with the Global Body of Investment Knowledge (GBIK), CFA Institute performs a
continuous practice analysis with investment professionals around the world to deter-
mine the competencies that are relevant to the profession. Regional expert panels and
targeted surveys are conducted annually to verify and reinforce the continuous feed-
back about the GBIK. The practice analysis process ultimately defines the CBOK. The

© 2019 CFA Institute. All rights reserved.
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How to Use the CFA Program Curriculum

$

CBOK reflects the competencies that are generally accepted and applied by investme é\

professionals. These competencies are used in practice in a generalist context ar}‘?te
expected to be demonstrated by a recently qualified CFA charterholder.

The CFA Institute staff, in conjunction with the Education Advisory mittee
and Curriculum Level Advisors, who consist of practicing CFA ::g?\ﬁerholders,
designs the CFA Program curriculum in order to deliver the CBOK“to candidates.
The examinations, also written by CFA charterholders, are designed to allow you to
demonstrate your mastery of the CBOK as set forth in the CFA Program curriculum.
As you structure your personal study program, you should emphasize mastery of the
CBOK and the practical application of that knowledge. For more information on the
practice analysis, CBOK, and development of the CFA Program curriculum, please
visit www.cfainstitute.org.

ORGANIZATION OF THE CURRICULUM

The Level I CFA Program curriculum is organized into 10 topic areas. Each topic area
begins with a brief statement of the material and the depth of knowledge expected. It
is then divided into one or more study sessions. These study sessions—19 sessions in
the Level I curriculum—should form the basic structure of your reading and prepa-
ration. Each study session includes a statement of its structure and objective and is
further divided into assigned readings. An outline illustrating the organization of
these 19 study sessions can be found at the front of each volume of the curriculum.

The readings are commissioned by CFA Institute and written by content experts,
including investment professionals and university professors. Each reading includes
LOS and the core material to be studied, often a combination of text, exhibits, and
in-text examples and questions. A reading typically ends with practice problems fol-
lowed by solutions to these problems to help you understand and master the material.
The LOS indicate what you should be able to accomplish after studying the material.
The LOS, the core material, and the practice problems are dependent on each other,
with the core material and the practice problems providing context for understanding
the scope of the LOS and enabling you to apply a principle or concept in a variety
of scenarios.

The entire readings, including the practice problems at the end of the readings, are
the basis for all examination questions and are selected or developed specifically to
teach the knowledge, skills, and abilities reflected in the CBOK.

You should use the LOS to guide and focus your study because each examination
question is based on one or more LOS and the core material and practice problems
associated with the LOS. As a candidate, you are responsible for the entirety of the
required material in a study session.

We encourage you to review the information about the LOS on our website (www.
cfainstitute.org/programs/cfa/curriculum/study-sessions), including the descriptions
of LOS “command words” on the candidate resources page at www.cfainstitute.org.

FEATURES OF THE CURRICULUM

Required vs. Optional Segments  You should read all of an assigned reading. In some
cases, though, we have reprinted an entire publication and marked certain parts of the
reading as “optional” The CFA examination is based only on the required segments,
and the optional segments are included only when it is determined that they might
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help you to better understand the required segments (by seeing the required material
in its full context). When an optional segment begins, you will see an icon and a dashed
vertical bar in the outside margin that will continue until the optional segment ends,
accompanied by another icon. Unless the material is specifically marked as optional,
you should assume it is required. You should rely on the required segments and the
reading-specific LOS in preparing for the examination.

Practice Problems/Solutions All practice problems at the end of the readings as well as
their solutions are part of the curriculum and are required material for the examination.
In addition to the in-text examples and questions, these practice problems should help
demonstrate practical applications and reinforce your understanding of the concepts
presented. Some of these practice problems are adapted from past CFA examinations
and/or may serve as a basis for examination questions.

Glossary  For your convenience, each volume includes a comprehensive glossary.
Throughout the curriculum, a bolded word in a reading denotes a term defined in
the glossary.

Note that the digital curriculum that is included in your examination registration
fee is searchable for key words, including glossary terms.

LOS Self-Check We have inserted checkboxes next to each LOS that you can use to
track your progress in mastering the concepts in each reading.

Source Material The CFA Institute curriculum cites textbooks, journal articles, and
other publications that provide additional context or information about topics covered
in the readings. As a candidate, you are not responsible for familiarity with the original
source materials cited in the curriculum.

Note that some readings may contain a web address or URL. The referenced sites
were live at the time the reading was written or updated but may have been deacti-
vated since then.

SR
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Some readings in the curriculum cite articles published in the Financial Analysts Journal®,
which is the flagship publication of CFA Institute. Since its launch in 1945, the Financial
Analysts Journal has established itself as the leading practitioner-oriented journal in the
investment management community. Over the years, it has advanced the knowledge and
understanding of the practice of investment management through the publication of
peer-reviewed practitioner-relevant research from leading academics and practitioners.
It has also featured thought-provoking opinion pieces that advance the common level of
discourse within the investment management profession. Some of the most influential
research in the area of investment management has appeared in the pages of the Financial
Analysts Journal, and several Nobel laureates have contributed articles.

Candidates are not responsible for familiarity with Financial Analysts Journal articles
that are cited in the curriculum. But, as your time and studies allow, we strongly encour-
age you to begin supplementing your understanding of key investment management
issues by reading this practice-oriented publication. Candidates have full online access
to the Financial Analysts Journal and associated resources. All you need is to log in on
www.cfapubs.org using your candidate credentials.

Errata The curriculum development process is rigorous and includes multiple rounds
of reviews by content experts. Despite our efforts to produce a curriculum that is free
of errors, there are times when we must make corrections. Curriculum errata are peri-
odically updated and posted on the candidate resources page at www.cfainstitute.org.

END OPTIONAL
SEGMENT
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DESIGNING YOUR PERSONAL STUDY PROGRAM &0\
N

.

Create a Schedule An orderly, systematic approach to examination p ration is
critical. You should dedicate a consistent block of time every week\@reading and
studying. Complete all assigned readings and the associated problems and solutions
in each study session. Review the LOS both before and after you study each reading
to ensure that you have mastered the applicable content and can demonstrate the
knowledge, skills, and abilities described by the LOS and the assigned reading. Use the
LOS self-check to track your progress and highlight areas of weakness for later review.

Successful candidates report an average of more than 300 hours preparing for
each examination. Your preparation time will vary based on your prior education and
experience, and you will probably spend more time on some study sessions than on
others. As the Level I curriculum includes 19 study sessions, a good plan is to devote
15-20 hours per week for 19 weeks to studying the material and use the final four to
six weeks before the examination to review what you have learned and practice with
practice questions and mock examinations. This recommendation, however, may
underestimate the hours needed for appropriate examination preparation depending
on your individual circumstances, relevant experience, and academic background.
You will undoubtedly adjust your study time to conform to your own strengths and
weaknesses and to your educational and professional background.

You should allow ample time for both in-depth study of all topic areas and addi-
tional concentration on those topic areas for which you feel the least prepared.

As part of the supplemental study tools that are included in your examination
registration fee, you have access to a study planner to help you plan your study time.
The study planner calculates your study progress and pace based on the time remaining
until examination. For more information on the study planner and other supplemental
study tools, please visit www.cfainstitute.org.

As you prepare for your examination, we will e-mail you important examination
updates, testing policies, and study tips. Be sure to read these carefully.

CFA Institute Practice Questions Your examination registration fee includes digital
access to hundreds of practice questions that are additional to the practice problems
at the end of the readings. These practice questions are intended to help you assess
your mastery of individual topic areas as you progress through your studies. After each
practice question, you will be able to receive immediate feedback noting the correct
responses and indicating the relevant assigned reading so you can identify areas of
weakness for further study. For more information on the practice questions, please
visit www.cfainstitute.org.

CFA Institute Mock Examinations Your examination registration fee also includes
digital access to three-hour mock examinations that simulate the morning and after-
noon sessions of the actual CFA examination. These mock examinations are intended
to be taken after you complete your study of the full curriculum and take practice
questions so you can test your understanding of the curriculum and your readiness
for the examination. You will receive feedback at the end of the mock examination,
noting the correct responses and indicating the relevant assigned readings so you can
assess areas of weakness for further study during your review period. We recommend
that you take mock examinations during the final stages of your preparation for the
actual CFA examination. For more information on the mock examinations, please visit
www.cfainstitute.org.



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

How to Use the CFA Program Curriculum

Preparatory Providers After you enroll in the CFA Program, you may receive numer-
ous solicitations for preparatory courses and review materials. When considering a
preparatory course, make sure the provider belongs to the CFA Institute Approved Prep
Provider Program. Approved Prep Providers have committed to follow CFA Institute
guidelines and high standards in their offerings and communications with candidates.
For more information on the Approved Prep Providers, please visit www.cfainstitute.
org/programs/cfa/exam/prep-providers.

Remember, however, that there are no shortcuts to success on the CFA examina-
tions; reading and studying the CFA curriculum is the key to success on the examina-
tion. The CFA examinations reference only the CFA Institute assigned curriculum—no
preparatory course or review course materials are consulted or referenced.

SUMMARY

il
Every question on the CFA examination is based on the content contained in the required
readings and on one or more LOS. Frequently, an examination question is based on a
specific example highlighted within a reading or on a specific practice problem and its
solution. To make effective use of the CFA Program curriculum, please remember these
key points:

1 All pages of the curriculum are required reading for the examination except for
occasional sections marked as optional. You may read optional pages as back-
ground, but you will not be tested on them.

2 All questions, problems, and their solutions—found at the end of readings—are
part of the curriculum and are required study material for the examination.

3 You should make appropriate use of the practice questions and mock examina-
tions as well as other supplemental study tools and candidate resources available
at www.cfainstitute.org.

4 Create a schedule and commit sufficient study time to cover the 19 study sessions,
using the study planner. You should also plan to review the materials and take
practice questions and mock examinations.

5 Some of the concepts in the study sessions may be superseded by updated
rulings and/or pronouncements issued after a reading was published. Candidates
are expected to be familiar with the overall analytical framework contained in the
assigned readings. Candidates are not responsible for changes that occur after the
material was written.

FEEDBACK

At CFA Institute, we are committed to delivering a comprehensive and rigorous curric-
ulum for the development of competent, ethically grounded investment professionals.
We rely on candidate and investment professional comments and feedback as we
work to improve the curriculum, supplemental study tools, and candidate resources.

Please send any comments or feedback to info@cfainstitute.org. You can be
assured that we will review your suggestions carefully. Ongoing improvements in the
curriculum will help you prepare for success on the upcoming examinations and for
a lifetime of learning as a serious investment professional.
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Fixed Income

STUDY SESSIONS

Study Session 14 Fixed Income (1)
Study Session 15 Fixed Income (2)

TOPIC LEVEL LEARNING OUTCOME

The candidate should be able to describe fixed-income securities and their markets,
yield measures, risk factors, and valuation measures and drivers. The candidate should
also be able to calculate yields and values of fixed-income securities.

Fixed-income securities continue to represent the largest capital market segment
in the financial ecosystem and the primary means in which institutions, governments,
and other issuers raise capital globally. Institutions and individuals use fixed-income
investments in a wide range of applications including asset liability management,
income generation, and principal preservation. Since the global financial crisis of 2008,
evaluating risk—in particular, credit risk—for fixed-income securities has become an
increasingly important aspect for this asset class.

© 2019 CFA Institute. All rights reserved.
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FIXED INCOME
STUDY SESSION

Fixed Income (1)

This study session introduces the unique attributes that define fixed-income secu-
rities, then follows with an overview of global debt markets. Primary issuers, sectors,
and bond types are explained. Key concepts for the calculation and interpretation of
bond prices, yields, and spreads and coverage of interest rate risk and key related risk
measures are presented. Securitization—the creation of fixed-income securities backed
by certain (typically less liquid) assets—including the various types, characteristics,
and risks of these investments end the session.

READING ASSIGNMENTS

Reading 42 Fixed-Income Securities: Defining Elements
by Moorad Choudhry, PhD, FRM, FCSI, and
Stephen E. Wilcox, PhD, CFA

Reading 43 Fixed-Income Markets: Issuance, Trading, and Funding
by Moorad Choudhry, PhD, FRM, FCSI, Steven
V. Mann, PhD, and Lavone F. Whitmer, CFA

Reading 44 Introduction to Fixed-Income Valuation
by James F. Adams, PhD, CFA, and Donald J. Smith, PhD
Reading 45 Introduction to Asset-Backed Securities

by Frank J. Fabozzi, PhD, CPA, CFA

© 2019 CFA Institute . All rights reserved.
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Fixed-Income Securities:
Defining Elements

by Moorad Choudhry, PhD, FRM, FCSI, and Stephen E. Wilcox, PhD, CFA

Moorad Choudhry, PhD, FRM, FCSI, is at Cambridge & Counties Bank (United Kingdom).
Stephen E. Wilcox, PhD, CFA, is at Minnesota State University, Mankato (USA).

LEARNING OUTCOMES

Mastery | The candidate should be able to:

a. describe basic features of a fixed-income security;

b. describe content of a bond indenture;

c. compare affirmative and negative covenants and identify examples
of each;

d. describe how legal, regulatory, and tax considerations affect the
issuance and trading of fixed-income securities;

e. describe how cash flows of fixed-income securities are structured;

OO0 O Oogd

f. describe contingency provisions affecting the timing and/or
nature of cash flows of fixed-income securities and identify
whether such provisions benefit the borrower or the lender.

INTRODUCTION

Judged by total market value, fixed-income securities constitute the most prevalent
means of raising capital globally. A fixed-income security is an instrument that allows
governments, companies, and other types of issuers to borrow money from investors.
Any borrowing of money is debt. The promised payments on fixed-income securities
are, in general, contractual (legal) obligations of the issuer to the investor. For com-
panies, fixed-income securities contrast to common shares in not having ownership
rights. Payments of interest and repayment of principal (amount borrowed) are a prior
claim on the company’s earnings and assets compared with the claim of common
shareholders. Thus, a company’s fixed-income securities have, in theory, lower risk
than that company’s common shares.

© 2019 CFA Institute. All rights reserved.
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In portfolio management, fixed-income securities fulfill several important roles
They are a prime means by which investors—individual and institutional—can pregare
to fund, with some degree of safety, known future obligations such as tuition pafistents
or pension obligations. The correlations of fixed-income securities with comm¥bn shares
vary; but, adding fixed-income securities to portfolios including com shares is
usually an effective way of obtaining diversification benefits.

Among the questions this reading addresses are the following:

B What set of features defines a fixed-income security, and how do these features
determine the scheduled cash flows?

B What are the legal, regulatory, and tax considerations associated with a fixed-
income security, and why are these considerations important for investors?

B What are the common structures regarding the payment of interest and repay-
ment of principal?

B What types of provisions may affect the disposal or redemption of fixed-income
securities?

Embarking on the study of fixed-income securities, please note that the terms
“fixed-income securities,” “debt securities,” and “bonds” are often used interchangeably
by experts and non-experts alike. We will also follow this convention, and where any
nuance of meaning is intended, it will be made clear.!

The remainder of this reading is organized as follows. Section 2 describes, in
broad terms, what an investor needs to know when investing in fixed-income secu-
rities. Section 3 covers both the nature of the contract between the issuer and the
bondholders as well as the legal, regulatory, and tax framework within which this
contract exists. Section 4 presents the principal and interest payment structures that
characterize fixed-income securities. Section 5 discusses the contingency provisions
that affect the timing and/or nature of a bond’s cash flows. The final section provides
a conclusion and summary of the reading.

OVERVIEW OF A FIXED-INCOME SECURITY

A bond is a contractual agreement between the issuer and the bondholders. There
are three important elements that an investor needs to know about when investing
in a bond:

B The bond’s features, including the issuer, maturity, par value, coupon rate and
frequency, and currency denomination. These features determine the bond’s
scheduled cash flows and, therefore, are key determinants of the investor’s
expected and actual return.

B The legal, regulatory, and tax considerations that apply to the contractual agree-
ment between the issuer and the bondholders.

B The contingency provisions that may affect the bond’s scheduled cash flows.
These contingency provisions are options; they give the issuer or the bondhold-
ers certain rights affecting the bond’s disposal or redemption.

1 Note that the term “fixed income” is not to be understood literally: Some fixed-income securities have
interest payments that change over time. Some experts include preference shares as a type of fixed-income
security, but none view them as a type of bond. Finally, in some contexts, bonds refer to the longer-maturity
form of debt securities in contrast to money market securities.
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Overview of a Fixed-Income Security

This section describes a bond’s basic features and introduces yield measures. The
legal, regulatory, and tax considerations and contingency provisions are discussed in
Sections 3 and 5, respectively.

2.1 Basic Features of a Bond

All bonds, whether they are “traditional” bonds or asset-backed securities, are char-
acterized by the same basic features. Asset-backed securities (ABS) are created from
a process called securitization, which involves moving assets from the owner of the
assets into a special legal entity. This special legal entity then uses the securitized assets
as guarantees to back (secure) a bond issue, leading to the creation of ABS. Assets
that are typically used to create ABS include residential and commercial mortgage
loans (mortgages), automobile (auto) loans, student loans, bank loans, and credit card
debt, among others. Many elements discussed in this reading apply to both traditional
bonds and ABS. Considerations specific to ABS are discussed in the introduction to
asset-backed securities reading.

2.1.1 Issuer

Many entities issue bonds: private individuals, such as the musician David Bowie;
national governments, such as Singapore or Italy; and companies, such as BP, General
Electric, or Tata Group.

Bond issuers are classified into categories based on the similarities of these issuers
and their characteristics. Major types of issuers include the following:

B Supranational organizations, such as the World Bank or the European
Investment Bank;

Sovereign (national) governments, such as the United States or Japan;

Non-sovereign (local) governments, such as the state of Minnesota in the
United States, the region of Catalonia in Spain, or the city of Edmonton in
Canada;

B Quasi-government entities (i.e., agencies that are owned or sponsored by gov-
ernments), such as postal services in many countries—for example, Correios in
Brazil, La Poste in France, or Pos in Indonesia;

B Companies (i.e., corporate issuers). A distinction is often made between finan-
cial issuers (e.g., banks and insurance companies) and non-financial issuers; and

B Special legal entities that securitize assets to create ABS that are then sold to
investors.

Market participants often classify fixed-income markets by the type of issuer,
which leads to the identification of three bond market sectors: the government and
government-related sector (i.e., the first four types of issuers listed above), the cor-
porate sector (the fifth type listed above), and the structured finance sector (the last
type listed above).

Bondholders are exposed to credit risk—that is, the risk of loss resulting from
the issuer failing to make full and timely payments of interest and/or repayments of
principal. Credit risk is inherent to all debt investments. Bond markets are sometimes
classified into sectors based on the issuer’s creditworthiness as judged by credit rating
agencies. One major distinction is between investment-grade and non-investment-grade
bonds, also called high-yield or speculative bonds.> Although a variety of considerations

2 The three largest credit rating agencies are Moody’s Investors Service, Standard & Poor’s, and Fitch
Ratings. Bonds rated Baa3 or higher by Moody’s and BBB- or higher by Standard & Poor’s and Fitch are
considered investment grade.
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enter into distinguishing the two sectors, the promised payments of investment-gra

bonds are perceived as less risky than those of non-investment-grade bonds be;&ze
of profitability and liquidity considerations. Some regulated financial interm ies,
such as banks and life insurance companies, may face explicit or implicit limitations of
holdings of non-investment-grade bonds. The investment policy statemérits of some
investors may also include constraints or limits on such holdings. From the issuer’s
perspective, an investment-grade credit rating generally allows easier access to bond
markets and at lower interest rates than does a non-investment-grade credit rating.3

2.1.2 Maturity

The maturity date of a bond refers to the date when the issuer is obligated to redeem
the bond by paying the outstanding principal amount. The tenor is the time remaining
until the bond’s maturity date. The tenor is an important consideration in the analysis
of a bond. It indicates the period over which the bondholder can expect to receive the
interest payments and the length of time until the principal is repaid in full.

Maturities typically range from overnight to 30 years or longer. Fixed-income
securities with maturities at issuance (original maturity) of one year or less are known
as money market securities. Issuers of money market securities include governments
and companies. Commercial paper and certificates of deposit are examples of money
market securities. Fixed-income securities with original maturities that are longer than
one year are called capital market securities. Although very rare, perpetual bonds,
such as the consols issued by the sovereign government in the United Kingdom, have
no stated maturity date.

2.1.3 Par Value

The principal amount, principal value, or simply principal of a bond is the amount
that the issuer agrees to repay the bondholders on the maturity date. This amount is
also referred to as the par value, or simply par, face value, nominal value, redemption
value, or maturity value. Bonds can have any par value.

In practice, bond prices are quoted as a percentage of their par value. For example,
assume that a bond’s par value is $1,000. A quote of 95 means that the bond price is
$950 (95% x $1,000). When the bond is priced at 100% of par, the bond is said to be
trading at par. If the bond’s price is below 100% of par, such as in the previous example,
the bond is trading at a discount. Alternatively, if the bond’s price is above 100% of
par, the bond is trading at a premium.

2.1.4 Coupon Rate and Frequency

The coupon rate or nominal rate of a bond is the interest rate that the issuer agrees
to pay each year until the maturity date. The annual amount of interest payments
made is called the coupon. A bond’s coupon is determined by multiplying its coupon
rate by its par value. For example, a bond with a coupon rate of 6% and a par value of
$1,000 will pay annual interest of $60 (6% x $1,000).

Coupon payments may be made annually, such as those for German government
bonds or Bunds. Many bonds, such as government and corporate bonds issued in the
United States or government gilts issued in the United Kingdom, pay interest semi-
annually. Some bonds make quarterly or monthly interest payments. The acronyms
QUIBS (quarterly interest bonds) and QUIDS (quarterly income debt securities)
are used by Morgan Stanley and Goldman Sachs, respectively, for bonds that make
quarterly interest payments. Many mortgage-backed securities (MBS), which are
ABS backed by residential or commercial mortgages, pay interest monthly to match

3 Several other distinctions among credit ratings are made. They are discussed in depth in the reading on
fundamentals of credit analysis.
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the cash flows of the mortgages backing these MBS. If a bond has a coupon rate of
6% and a par value of $1,000, the periodic interest payments will be $60 if coupon
payments are made annually, $30 if they are made semi-annually, $15 if they are made
quarterly, and $5 if they are made monthly.

A plain vanilla bond or conventional bond pays a fixed rate of interest. In this
case, the coupon payment does not change during the bond’s life. However, there are
bonds that pay a floating rate of interest; such bonds are called floating-rate notes
(FRNSs) or floaters. The coupon rate of a FRN includes two components: a reference
rate plus a spread. The spread, also called margin, is typically constant and expressed
in basis points (bps). A basis point is equal to 0.01%; put another way, there are 100
basis points in 1%. The spread is set when the bond is issued based on the issuer’s
creditworthiness at issuance: The higher the issuer’s credit quality, the lower the spread.
The reference rate, however, resets periodically. Thus, as the reference rate changes,
the coupon rate and coupon payment change accordingly.

A widely used reference rate for FRNs has long been the London interbank offered
rate (Libor). Libor is a collective name for a set of rates covering different currencies
for different maturities ranging from overnight to one year. Other reference rates
include the Euro interbank offered rate (Euribor), the Hong Kong interbank offered
rate (Hibor), or the Singapore interbank offered rate (Sibor) for issues denominated
in euros, Hong Kong dollars, and Singapore dollars, respectively. Euribor, Hibor, and
Sibor are, like Libor, sets of rates for different maturities up to one year. The process
of phasing out Libor and the move to new references rates are discussed in CFA Level
I Reading: “Fixed-Income Markets: Issuance, Trading, and Funding”

For example, assume that the coupon rate of a FRN that makes semi-annual
interest payments in June and December is expressed as the six-month Libor + 150
bps. Suppose that in December 20XO0, the six-month Libor is 3.25%. The interest rate
that will apply to the payment due in June 20X1 will be 4.75% (3.25% + 1.50%). Now
suppose that in June 20X1, the six-month Libor has decreased to 3.15%. The interest
rate that will apply to the payment due in December 20X1 will decrease to 4.65%
(3.15% + 1.50%). More details about FRNs are provided in Section 4.2.1.

All bonds, whether they pay a fixed or floating rate of interest, make periodic
coupon payments except for zero-coupon bonds. Such bonds do not pay interest,
hence their name. Instead, they are issued at a discount to par value and redeemed
at par; they are sometimes referred to as pure discount bonds. The interest earned
on a zero-coupon bond is implied and equal to the difference between the par value
and the purchase price. For example, if the par value is $1,000 and the purchase price
is $950, the implied interest is $50.

2.1.5 Currency Denomination

Bonds can be issued in any currency, although a large number of bond issues are made
in either euros or US dollars. The currency of issue may affect a bond’s attractiveness.
If the currency is not liquid or freely traded, or if the currency is very volatile relative
to major currencies, investments in that currency will not appeal to many investors.
For this reason, borrowers in developing countries often elect to issue bonds in a cur-
rency other than their local currency, such as in euros or US dollars, because doing so
makes it easier to place the bond with international investors. Issuers may also choose
to issue in a foreign currency if they are expecting cash flows in the foreign currency
because the interest payments and principal repayments can act as a natural hedge,
reducing currency risk. If a bond is aimed solely at a country’s domestic investors, it
is more likely that the borrower will issue in the local currency.

Dual-currency bonds make coupon payments in one currency and pay the par
value at maturity in another currency. For example, assume that a Japanese company
needs to finance a long-term project in the United States that will take several years to
become profitable. The Japanese company could issue a yen/US dollar dual-currency
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bond. The coupon payments in yens can be made from the cash flows generated qR(\
Japan, and the principal can be repaid in US dollars using the cash flows gene)ga
in the United States once the project becomes profitable.

Currency option bonds can be viewed as a combination of a singleurrency
bond plus a foreign currency option. They give bondholders the right oose the
currency in which they want to receive interest payments and principal repayments.
Bondholders can select one of two currencies for each payment.

Exhibit 1 brings all the basic features of a bond together and illustrates how these
features determine the cash flow pattern for a plain vanilla bond. The bond is a five-
year Japanese government bond (JGB) with a coupon rate of 0.4% and a par value of
¥10,000. Interest payments are made semi-annually. The bond is priced at par when
it is issued and is redeemed at par.

Exhibit1 Cash Flows for a Plain Vanilla Bond

¥10,020

¥20 ¥20 ¥20 ¥20 ¥20 ¥20 ¥20 ¥20 ¥20

1 T 4 T t T 1 T 1 Semiannual

Time Periods

¥10,000

The downward-pointing arrow in Exhibit 1 represents the cash flow paid by the
bond investor (received by the issuer) on the day of the bond issue—that is, ¥10,000.
The upward-pointing arrows are the cash flows received by the bondholder (paid by
the issuer) during the bond’s life. As interest is paid semi-annually, the coupon pay-
ment is ¥20 [(0.004 x ¥10,000) + 2] every six months for five years—that is, 10 coupon
payments of ¥20. The last payment is equal to ¥10,020 because it includes both the
last coupon payment and the payment of the par value.

EXAMPLE 1

1 An example of sovereign bond is a bond issued by:
A the World Bank.
B the city of New York.
C the federal German government.

2 The risk of loss resulting from the issuer failing to make full and timely
payment of interest is called:

A credit risk.
B systemic risk.
C interest rate risk.
3 A money market security most likely matures in:

A one year or less.
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B between one and 10 years.
C over 10 years.
4 If the bond’s price is higher than its par value, the bond is trading at:
A par.
B adiscount.
C apremium.
5 A bond has a par value of £100 and a coupon rate of 5%. Coupon pay-
ments are made semi-annually. The periodic interest payment is:
A £2.50, paid twice a year.
B £5.00, paid once a year.
C £5.00, paid twice a year.

6 The coupon rate of a floating-rate note that makes payments in June and
December is expressed as six-month Libor + 25 bps. Assuming that the
six-month Libor is 3.00% at the end of June 20XX and 3.50% at the end
of December 20XX, the interest rate that applies to the payment due in
December 20XX is:

A 3.25%.
B 3.50%.
C 3.75%.

7 The type of bond that allows bondholders to choose the currency in which
they receive each interest payment and principal repayment is a:

A pure discount bond.
B dual-currency bond.

C currency option bond.

Solution to 1:

Cis correct. A sovereign bond is a bond issued by a national government, such
as the federal German government. A is incorrect because a bond issued by
the World Bank is a supranational bond. B is incorrect because a bond issued
by a local government, such as the city of New York, is a non-sovereign bond.

Solution to 2:

A is correct. Credit risk is the risk of loss resulting from the issuer failing to
make full and timely payments of interest and/or repayments of principal. B is
incorrect because systemic risk is the risk of failure of the financial system. C is
incorrect because interest rate risk is the risk that a change in market interest
rate affects a bond’s value. Systemic risk and interest rate risk are defined in
Sections 5.3 and 4.2.1, respectively.

Solution to 3:

A is correct. The primary difference between a money market security and a
capital market security is the maturity at issuance. Money market securities
mature in one year or less, whereas capital market securities mature in more
than one year.

Solution to 4:

C is correct. If a bond’s price is higher than its par value, the bond is trading at
a premium. A is incorrect because a bond is trading at par if its price is equal
to its par value. B is incorrect because a bond is trading at a discount if its price
is lower than its par value.
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Solution to 5: 0{(\

A is correct. The annual coupon payment is 5% x £100 = £5.00. The Coze\gtg

payments are made semi-annually, so £2.50 paid twice a year. $

A is correct. The interest rate that applies to the payment due in Decetnber 20XX
is the six-month Libor at the end of June 20XX plus 25 bps. Thus, it is 3.25%
(3.00% + 0.25%).

Solution to 6:

Solution to 7:

C s correct. A currency option bond gives bondholders the right to choose the
currency in which they want to receive each interest payment and principal
repayment. A is incorrect because a pure discount bond is issued at a discount
to par value and redeemed at par. B is incorrect because a dual-currency bond
makes coupon payments in one currency and pays the par value at maturity in
another currency.

2.2 Yield Measures

There are several yield measures commonly used by market participants. The current
yield or running yield is equal to the bond’s annual coupon divided by the bond’s
price, expressed as a percentage. For example, if a bond has a coupon rate of 6%, a
par value of $1,000, and a price of $1,010, the current yield is 5.94% ($60 + $1,010).
The current yield is a measure of income that is analogous to the dividend yield for
a common share.

The most commonly referenced yield measure is known as the yield to maturity,
also called the yield to redemption or redemption yield. The yield to maturity is
the internal rate of return on a bond’s expected cash flows—that is, the discount rate
that equates the present value of the bond’s expected cash flows until maturity with
the bond’s price. The yield to maturity can be considered an estimate of the bond’s
expected return; it reflects the annual return that an investor will earn on a bond if
this investor purchases the bond today and holds it until maturity. There is an inverse
relationship between the bond’s price and its yield to maturity, all else being equal.
That is, the higher the bond’s yield to maturity, the lower its price. Alternatively, the
higher the bond’s price, the lower its yield to maturity. Thus, investors anticipating a
lower interest rate environment (in which investors demand a lower yield-to-maturity
on the bond) hope to earn a positive return from price appreciation. The reading on
understanding risk and return of fixed-income securities covers these fundamentals
and more.

LEGAL, REGULATORY, AND TAX CONSIDERATIONS

As a bond is a contractual agreement between the issuer and the bondholders, it
is subject to legal considerations. Investors in fixed-income securities must also be
aware of the regulatory and tax considerations associated with the bonds in which
they invest or want to invest.
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3.1 Bond Indenture

The trust deed is the legal contract that describes the form of the bond, the obligations
of the issuer, and the rights of the bondholders. Market participants frequently call
this legal contract the bond indenture, particularly in the United States and Canada.
The indenture is written in the name of the issuer and references the features of the
bond issue, such as the principal value for each bond, the interest rate or coupon rate
to be paid, the dates when the interest payments will be made, the maturity date when
the bonds will be repaid, and whether the bond issue comes with any contingency
provisions. The indenture also includes information regarding the funding sources
for the interest payments and principal repayments, and it specifies any collaterals,
credit enhancements, or covenants. Collaterals are assets or financial guarantees
underlying the debt obligation above and beyond the issuer’s promise to pay. Credit
enhancements are provisions that may be used to reduce the credit risk of the bond
issue. Covenants are clauses that specify the rights of the bondholders and any actions
that the issuer is obligated to perform or prohibited from performing.

Because it would be impractical for the issuer to enter into a direct agreement with
each of many bondholders, the indenture is usually held by a trustee. The trustee is
typically a financial institution with trust powers, such as the trust department of a
bank or a trust company. It is appointed by the issuer, but it acts in a fiduciary capacity
with the bondholders. The trustee’s role is to monitor that the issuer complies with
the obligations specified in the indenture and to take action on behalf of the bond-
holders when necessary. The trustee’s duties tend to be administrative and usually
include maintaining required documentation and records; holding beneficial title to,
safeguarding, and appraising collateral (if any); invoicing the issuer for interest pay-
ments and principal repayments; and holding funds until they are paid, although the
actual mechanics of cash flow movements from the issuers to the trustee are typically
handled by the principal paying agent. In the event of default, the discretionary powers
of the trustee increase considerably. The trustee is responsible for calling meetings
of bondholders to discuss the actions to take. The trustee can also bring legal action
against the issuer on behalf of the bondholders.

For a plain vanilla bond, the indenture is often a standard template that is updated
for the specific terms and conditions of a particular bond issue. For exotic bonds, the
document is tailored and can often be several hundred pages.

When assessing the risk—reward profile of a bond issue, investors should be
informed by the content of the indenture. They should pay special attention to their
rights in the event of default. In addition to identifying the basic bond features described
earlier, investors should carefully review the following areas:

the legal identity of the bond issuer and its legal form;
the source of repayment proceeds;
the asset or collateral backing (if any);

the credit enhancements (if any); and

the covenants (if any).

We consider each of these areas in the following sections.

3.1.1 Legal Identity of the Bond Issuer and its Legal Form

The legal obligation to make the contractual payments is assigned to the bond issuer.
The issuer is identified in the indenture by its legal name. For a sovereign bond, the
legal issuer is usually the office responsible for managing the national budget, such
as HM Treasury (Her Majesty’s Treasury) in the United Kingdom. The legal issuer
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may be different from the body that administers the bond issue process. Using t
UK example, the legal obligation to repay gilts lies with HM Treasury, but the bgfmds
are issued by the UK Debt Management Office, an executive agency of HM Tré&aSury.

For corporate bonds, the issuer is usually the corporate legal entity—f%kxample,
Wal-Mart Stores Inc., Samsung Electronics Co. Ltd., or Volkswagen A However,
bonds are sometimes issued by a subsidiary of a parent legal entit?ﬁ this case,
investors should look at the credit quality of the subsidiary, unless the indenture
specifies that the bond liabilities are guaranteed by the parent. When they are rated,
subsidiaries typically carry a credit rating that is lower than their parent, but this is
not always the case.

Bonds are sometimes issued by a holding company, which is the parent legal entity
for a group of companies, rather than by one of the operating companies in the group.
This issue is important for investors to consider because a holding company may be
rated differently from its operating companies and investors may lack recourse to
assets held by those companies. If the bonds are issued by a holding company that has
fewer (or no) assets to call on should it default, investors face a higher level of credit
risk than if the bonds were issued by one of the operating companies in the group.

For ABS, the legal obligation to repay the bondholders often lies with the special
legal entity that was created by the financial institution in charge of the securitization
process. The financial institution is known as the sponsor or originator. The special
legal entity is most frequently referred to as a special purpose entity (SPE) in the United
States and a special purpose vehicle (SPV) in Europe, and it is also sometimes called
a special purpose company (SPC). The legal form for the special legal entity may be
a limited partnership, a limited liability company, or a trust. Typically, special legal
entities are thinly capitalized, have no independent management or employees, and
have no purpose other than the transactions for which they were created.

Through the securitization process, the sponsor transfers the assets to the special
legal entity to carry out some specific transaction or series of transactions. One of the
key reasons for forming a special legal entity is bankruptcy remoteness. The transfer of
assets by the sponsor is considered a legal sale; once the assets have been securitized,
the sponsor no longer has ownership rights. Any party making claims following the
bankruptcy of the sponsor would be unable to recover the assets or their proceeds. As
aresult, the special legal entity’s ability to pay interest and repay the principal should
remain intact even if the sponsor were to fail—hence the reason why the special legal
entity is also called a bankruptcy-remote vehicle.

3.1.2 Source of Repayment Proceeds

The indenture usually describes how the issuer intends to service the debt (make
interest payments) and repay the principal. Generally, the source of repayment for
bonds issued by supranational organizations is either the repayment of previous
loans made by the organization or the paid-in capital from its members. National
governments may also act as guarantors for certain bond issues. If additional sources
of repayment are needed, the supranational organization can typically call on its
members to provide funds.

Sovereign bonds are backed by the “full faith and credit” of the national govern-
ment and thus by that government’s ability to raise tax revenues and print money.
Sovereign bonds denominated in local currency are generally considered the safest of
all investments because governments have the power to raise taxes to make interest
payments and principal repayments. Thus, it is highly probable that interest and prin-
cipal will be paid fully and on time. As a consequence, the yields on sovereign bonds
are typically lower than those for otherwise similar bonds from other local issuers.

There are three major sources for repayment of non-sovereign government debt
issues, and bonds are usually classified according to these sources. The first source
is through the general taxing authority of the issuer. The second source is from the
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cash flows of the project the bond issue is financing. The third source is from special
taxes or fees established specifically for the purpose of funding interest payments and
principal repayments.

The source of payment for corporate bonds is the issuer’s ability to generate cash
flows, primarily through its operations. These cash flows depend on the issuer’s finan-
cial strength and integrity. Because corporate bonds carry a higher level of credit risk
than otherwise similar sovereign and non-sovereign government bonds, they typically
offer a higher yield.

In contrast to corporate bonds, the source of payment for ABS does not depend
on the claims-paying ability of an operating entity but on the cash flows generated
by one or more underlying financial assets, such as mortgages or auto loans. Thus,
investors in ABS must pay special attention to the quality of the assets backing the ABS.

3.1.3 Asset or Collateral Backing

Collateral backing is a way to alleviate credit risk. Investors should review where they
rank compared with other creditors in the event of default and analyze the quality of
the collateral backing the bond issue.

3.1.3.1 Seniority Ranking Secured bonds are backed by assets or financial guaran-
tees pledged to ensure debt repayment in the case of default. In contrast, unsecured
bonds have no collateral; bondholders have only a general claim on the issuer’s assets
and cash flows. Thus, unsecured bonds are paid after secured bonds in the event of
default. By lowering credit risk, collateral backing increases the bond issue’s credit
quality and decreases its yield.

A bond’s collateral backing might not specify an identifiable asset but instead may
be described as the “general plant and infrastructure” of the issuer. In such cases,
investors rely on seniority ranking—that is, the systematic way in which lenders are
repaid in case of bankruptcy or liquidation. What matters to investors is where they
rank compared with other creditors rather than whether there is an asset of sufficient
quality and value in place to cover their claims. Senior debt is debt that has a priority
claim over subordinated debt or junior debt. Financial institutions issue a large volume
of both senior unsecured and subordinated bonds globally; it is not uncommon to
see large as well as smaller banks issue such bonds. For example, banks as diverse as
Royal Bank of Scotland in the United Kingdom and Prime Bank in Bangladesh issue
senior unsecured bonds to institutional investors.

Debentures are a type of bond that can be secured or unsecured. In many juris-
dictions, debentures are unsecured bonds, with no collateral backing assigned to the
bondholders. In contrast, bonds known as “debentures” in the United Kingdom and
in other Commonwealth countries, such as India, are usually backed by an asset or
pool of assets assigned as collateral support for the bond obligations and segregated
from the claims of other creditors. Thus, it is important for investors to review the
indenture to determine whether a debenture is secured or unsecured. If the debenture
is secured, debenture holders rank above unsecured creditors of the company; they
have a specific asset or pool of assets that the trustee can call on to realize the debt
in the event of default.

3.1.3.2 Types of Collateral Backing There is a wide range of bonds that are secured
by some form of collateral. Some companies issue collateral trust bonds and equipment
trust certificates. Collateral trust bonds are secured by securities such as common
shares, other bonds, or other financial assets. These securities are pledged by the issuer
and typically held by the trustee. Equipment trust certificates are bonds secured by
specific types of equipment or physical assets, such as aircraft, railroad cars, shipping
containers, or oil rigs. They are most commonly issued to take advantage of the tax
benefits of leasing. For example, suppose an airline finances the purchase of new aircraft
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with equipment trust certificates. The legal title to the aircraft is held by the trusts&i\
t

which issues equipment trust certificates to investors in the amount of the ai
purchase price. The trustee leases the aircraft to the airline and collects lease pafivients
from the airline to pay the interest on the certificates. When the certificate§ mature,
the trustee sells the aircraft to the airline, uses the proceeds to retire the pkincipal, and
cancels the lease.

One of the most common forms of collateral for ABS is mortgaged property. MBS
are debt obligations that represent claims to the cash flows from pools of mortgage
loans, most commonly on residential property. Mortgage loans are purchased from
banks, mortgage companies, and other originators and then assembled into pools by
a governmental, quasi-governmental, or private entity.

Financial institutions, particularly in Europe, issue covered bonds. A covered
bond is a debt obligation backed by a segregated pool of assets called a “cover pool’.
Covered bonds are similar to ABS but offer bondholders additional protection if the
financial institution defaults. A financial institution that sponsors ABS transfers the
assets backing the bonds to a special legal entity. If the financial institution defaults,
investors who hold bonds in the financial institution have no recourse against the
special legal entity and its pool of assets because the special legal entity is a bankruptcy-
remote vehicle; the only recourse they have is against the financial institution itself.
In contrast, in the case of covered bonds, the pool of assets remains on the financial
institution’s balance sheet. In the event of default, bondholders have recourse against
both the financial institution and the cover pool. Thus, the cover pool serves as col-
lateral. If the assets that are included in the cover pool become non-performing (i.e.,
the assets are not generating the promised cash flows), the issuer must replace them
with performing assets. Therefore, covered bonds usually carry lower credit risks and
offer lower yields than otherwise similar ABS.

3.1.4 Credit Enhancements

Credit enhancements refer to a variety of provisions that can be used to reduce the
credit risk of a bond issue. Thus, they increase the issue’s credit quality and decrease
the bond’s yield. Credit enhancements are very often used when creating ABS.

There are two primary types of credit enhancements: internal and external. Internal
credit enhancement relies on structural features regarding the bond issue. External
credit enhancement refers to financial guarantees received from a third party, often
called a financial guarantor. We describe each type in the following sections.

3.1.4.1 Internal Credit Enhancement The most common forms of internal credit
enhancement are subordination, overcollateralization, and reserve accounts.

Subordination, also known as credit tranching, is the most popular internal credit
enhancement technique. It relies on creating more than one bond class or tranche
and ordering the claim priorities for ownership or interest in an asset between the
tranches. The cash flows generated by the assets are allocated with different priority
to tranches of different seniority. The ordering of the claim priorities is called a senior/
subordinated structure, where the tranches of highest seniority are called senior fol-
lowed by subordinated or junior tranches. The subordinated tranches function as credit
protection for the more senior tranches, in the sense that the most senior tranche
has the first claim on available cash flows. This type of protection is also commonly
referred to as a waterfall structure because in the event of default, the proceeds from
liquidating assets will first be used to repay the most senior creditors. Thus, if the
issuer defaults, losses are allocated from the bottom up—that is, from the most junior
to the most senior tranche. The most senior tranche is typically unaffected unless
losses exceed the amount of the subordinated tranches, which is why the most senior
tranche is usually rated Aaa/AAA.

$

O

.
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Overcollateralization refers to the process of posting more collateral than is
needed to obtain or secure financing. It represents a form of internal credit enhance-
ment because the additional collateral can be used to absorb losses. For example, if
at issuance the principal amount of a bond issue is $100 million and the value of the
collateral is $110 million, the amount of overcollateralization is $10 million. Over
time, the amount of overcollateralization changes. This can happen because of amor-
tization, prepayments, or defaults (in the case of MBS). A major problem associated
with overcollateralization is the valuation of the collateral. For example, one of the
most significant contributors to the 2007—-2009 credit crisis was a valuation problem
with the residential housing assets backing MBS. Many properties were originally
valued higher than the worth of the issued securities. But as property prices fell and
homeowners started to default on their mortgages, the credit quality of many MBS
declined sharply. The result was a rapid rise in yields and panic among investors in
these securities.

Reserve accounts or reserve funds are another form of internal credit enhance-
ment and come in two types: a cash reserve fund and an excess spread account. A cash
reserve fund is a deposit of cash that can be used to absorb losses. An excess spread
account involves the allocation into an account of any amounts left over after paying
out the interest to bondholders. The excess spread, sometimes called excess interest
cash flow, is the difference between the cash flow received from the assets used to
secure the bond issue and the interest paid to bondholders. The excess spread can be
retained and deposited into a reserve account that serves as a first line of protection
against losses. In a process called “turboing,” the excess spread can be used to retire
the principal, with the most senior tranche having the first claim on these funds.

3.1.4.2 External Credit Enhancement The most common forms of external credit
enhancement are bank guarantees and surety bonds, letters of credit, and cash collat-
eral accounts.

Bank guarantees and surety bonds are very similar in nature because they both
reimburse bondholders for any losses incurred if the issuer defaults. However, there
is usually a maximum amount that is guaranteed, called the penal sum. The major
difference between a bank guarantee and a surety bond is that the former is issued
by a bank, whereas the latter is issued by a rated and regulated insurance company.
Insurance companies that specialize in providing financial guarantees are typically
called monoline insurance companies or monoline insurers. Monoline insurers played
an important role in securitization until the 2007-2009 credit crisis. But financial
guarantees from monoline insurers have become a less common form of credit
enhancement since the credit crisis as a consequence of the financial difficulties and
credit rating downgrades that most monoline insurers experienced.

A letter of credit from a financial institution is another form of external credit
enhancement for a bond issue. The financial institution provides the issuer with a credit
line to reimburse any cash flow shortfalls from the assets backing the issue. Letters of
credit have also become a less common form of credit enhancement since the credit
crisis as a result of the credit rating downgrades of several financial institutions that
were providers of letters of credit.

Bank guarantees, surety bonds, and letters of credit expose the investor to third-
party (or counterparty) risk—that is, the possibility that a guarantor cannot meet
its obligations. A cash collateral account mitigates this concern because the issuer
immediately borrows the credit-enhancement amount and then invests that amount,
usually in highly rated short-term commercial paper. Because a cash collateral account
is an actual deposit of cash rather than a pledge of cash, a downgrade of the cash
collateral account provider will not necessarily result in a downgrade of the bond
issue backed by that provider.
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3.1.5 Covenants 0’6\

Bond covenants are legally enforceable rules that borrowers and lenders agree on @e
time of a new bond issue. An indenture will frequently include affirmative (or @tive)
and negative covenants. Affirmative covenants enumerate what issuers equired
to do, whereas negative covenants specify what issuers are prohibited fifém doing.

Affirmative covenants are typically administrative in nature. For example, fre-
quently used affirmative covenants include what the issuer will do with the proceeds
from the bond issue and the promise of making the contractual payments. The issuer
may also promise to comply with all laws and regulations, maintain its current lines
of business, insure and maintain its assets, and pay taxes as they come due. These
types of covenants typically do not impose additional costs to the issuer and do not
materially constrain the issuer’s discretion regarding how to operate its business.

In contrast, negative covenants are frequently costly and do materially constrain the
issuer’s potential business decisions. The purpose of negative covenants is to protect
bondholders from such problems as the dilution of their claims, asset withdrawals
or substitutions, and suboptimal investments by the issuer. Examples of negative
covenants include the following:

.

B Restrictions on debt regulate the issue of additional debt. Maximum acceptable
debt usage ratios (sometimes called leverage ratios or gearing ratios) and min-
imum acceptable interest coverage ratios are frequently specified, permitting
new debt to be issued only when justified by the issuer’s financial condition.

B Negative pledges prevent the issuance of debt that would be senior to or rank in
priority ahead of the existing bondholders’ debt.

B Restrictions on prior claims protect unsecured bondholders by preventing the
issuer from using assets that are not collateralized (called unencumbered assets)
to become collateralized.

B Restrictions on distributions to shareholders restrict dividends and other
payments to shareholders such as share buy-backs (repurchases). The restric-
tion typically operates by reference to the borrower’s profitability; that is, the
covenant sets a base date, usually at or near the time of the issue, and permits
dividends and share buy-backs only to the extent of a set percentage of earnings
or cumulative earnings after that date.

B Restrictions on asset disposals set a limit on the amount of assets that can be
disposed by the issuer during the bond’s life. The limit on cumulative disposals
is typically set as a percentage of a company’s gross assets. The usual intent is to
protect bondholder claims by preventing a break-up of the company.

B Restrictions on investments constrain risky investments by blocking speculative
investments. The issuer is essentially forced to devote its capital to its going-
concern business. A companion covenant may require the issuer to stay in its
present line of business.

B Restrictions on mergers and acquisitions prevent these actions unless the com-
pany is the surviving company or unless the acquirer delivers a supplemental
indenture to the trustee expressly assuming the old bonds and terms of the old
indenture. These requirements effectively prevent a company from avoiding its
obligations to bondholders by selling out to another company.

These are only a few examples of negative covenants. The common characteristic of
all negative covenants is ensuring that the issuer will not take any actions that would
significantly reduce its ability to make interest payments and repay the principal.
Bondholders, however, rarely wish to be too specific about how an issuer should run
its business because doing so would imply a degree of control that bondholders legally
want to avoid. In addition, very restrictive covenants may not be in the bondholders’
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best interest if they force the issuer to default when default is avoidable. For example,
strict restrictions on debt may prevent the issuer from raising new funds that are
necessary to meet its contractual obligations; strict restrictions on asset disposals may
prohibit the issuer from selling assets or business units and obtaining the necessary
liquidity to make interest payments or principal repayments; and strict restrictions on
mergers and acquisitions may prevent the issuer from being taken over by a stronger
company that would be able to honor the issuer’s contractual obligations.

EXAMPLE 2

1 The term most likely used to refer to the legal contract under which a
bond is issued is:

A indenture.
B debenture.
C letter of credit.

2 The individual or entity that most likely assumes the role of trustee for a
bond issue is:

A afinancial institution appointed by the issuer.
B the treasurer or chief financial officer of the issuer.
C afinancial institution appointed by a regulatory authority.

3 The individual or entity most likely responsible for the timely payment of
interest and repayment of principal to bondholders is the:

A trustee.
B primary or lead bank of the issuer.
C treasurer or chief financial officer of the issuer.
4 The major advantage of issuing bonds through a special legal entity is:
A bankruptcy remoteness.
B beneficial tax treatments.
C greater liquidity and lower issuing costs.

5 The category of bond most likely repaid from the repayment of previous
loans made by the issuer is:

A sovereign bonds.
B supranational bonds.
C non-sovereign bonds.
6 The type of collateral used to secure collateral trust bonds is most likely:
A securities.
B mortgages.
C physical assets.

7 The external credit enhancement that has the least amount of third-party
risk is a:

A surety bond.
B letter of credit.
C cash collateral account.
8 An example of an affirmative covenant is the requirement:
A that dividends will not exceed 60% of earnings.

B to insure and perform periodic maintenance on financed assets.
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C that the debt-to-equity ratio will not exceed 0.4 and times interest

earned will not fall below 8.0. @)

9 An example of a covenant that protects bondholders against the dilutié}
of their claims is a restriction on: $ :

A debt. @

B investments.

C mergers and acquisitions.

Solution to 1:

A is correct. The contract between a bond issuer and the bondholders is very
often called an indenture or deed trust. The indenture documents the terms of
the issue, including the principal amount, the coupon rate, and the payments
schedule. It also provides information about the funding sources for the contrac-
tual payments and specifies whether there are any collateral, credit enhancement,
or covenants. B is incorrect because a debenture is a type of bond. C is incorrect
because a letter of credit is an external credit enhancement.

Solution to 2:

A is correct. The issuer chooses a financial institution with trust powers, such
as the trust department of a bank or a trust company, to act as a trustee for the
bond issue.

Solution to 3:

A is correct. Although the issuer is ultimately the source of the contractual
payments, it is the trustee that ensures timely payments. Doing so is accom-
plished by invoicing the issuer for interest payments and principal repayments
and holding the funds until they are paid.

Solution to 4:

A is correct. A special legal entity is a bankruptcy-remote vehicle. Bankruptcy
remoteness is achieved by transferring the assets from the sponsor to the special
legal entity. Once this transfer is completed, the sponsor no longer has ownership
rights. If the sponsor defaults, no claims can be made to recover the assets that
were transferred or the proceeds from the transfer to the special legal entity.

Solution to 5:

B is correct. The source of payment for bonds issued by supranational organi-
zations is either the repayment of previous loans made by the organization or
the paid-in capital of its member states. A is incorrect because national govern-
ments rely on their taxing authority and money creation to repay their debt. C
is incorrect because non-sovereign bonds are typically repaid from the issuer’s
taxing authority or the cash flows of the project being financed.

Solution to 6:

A is correct. Collateral trust bonds are secured by securities, such as common
shares, other bonds, or other financial assets. B is incorrect because MBS are
secured by mortgages. C is incorrect because equipment trust certificates are
backed by physical assets such as aircraft, railroad cars, shipping containers,
or oil rigs.
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Solution to 7:

Cis correct. The third-party (or counterparty) risk for a surety bond and a letter
of credit arises from both being future promises to pay. In contrast, a cash col-
lateral account allows the issuer to immediately borrow the credit-enhancement
amount and then invest it.

Solution to 8:

B is correct. Affirmative covenants indicate what the issuer “must do” and are
administrative in nature. A covenant requiring the issuer to insure and perform
periodic maintenance on financed assets is an example of affirmative covenant.
A and C are incorrect because they are negative covenants; they indicate what
the issuer cannot do.

Solution to 9:

A is correct. A restriction on debt typically takes the form of a maximum accept-
able debt usage ratio or a minimum acceptable interest coverage ratio. Thus, it
limits the issuer’s ability to issue new debt that would dilute the bondholders’
claims. B and C are incorrect because they are covenants that restrict the issu-
er’s business activities by preventing the company from making investments or
being taken over, respectively.

3.2 Legal and Regulatory Considerations

Fixed-income securities are subject to different legal and regulatory require-
ments depending on where they are issued and traded, as well as who holds them.
Unfortunately, there are no unified legal and regulatory requirements that apply globally.

An important consideration for investors is where the bonds are issued and traded
because it affects the laws and regulation that apply. The global bond markets consist
of national bond markets and the Eurobond market. A national bond market includes
all the bonds that are issued and traded in a specific country and denominated in
the currency of that country. Bonds issued by entities that are incorporated in that
country are called domestic bonds, whereas bonds issued by entities that are incor-
porated in another country are called foreign bonds. If Ford Motor Company issues
bonds denominated in US dollars in the United States, these bonds will be classified
as domestic. If Volkswagen Group or Toyota Motor Corporation (or their German
or Japanese subsidiaries) issue bonds denominated in US dollars in the United States,
these bonds will be classified as foreign. Foreign bonds very often receive nicknames.
For example, foreign bonds are called “kangaroo bonds” in Australia, “maple bonds” in
Canada, “panda bonds” in China, “Samurai bonds” in Japan, “kimchi bonds” in South
Korea, “matrioshka bonds” in Russia, “matador bonds” in Spain, “bulldog bonds” in
the United Kingdom, and “Yankee bonds” in the United States. National regulators
may make distinctions both between and among resident and non-resident issuers,
and they may have different requirements regarding the issuance process, the level
of disclosures, or the restrictions imposed on the bond issuer and/or the investors
who can purchase the bonds.

Governments and companies have issued foreign bonds in London since the 19th
century, and foreign bond issues expanded in such countries as the United States,
Japan, and Switzerland during the 1980s. But the 1960s saw the emergence of another
bond market: the Eurobond market. The Eurobond market was created primarily to
bypass the legal, regulatory, and tax constraints imposed on bond issuers and inves-
tors, particularly in the United States. Bonds issued and traded on the Eurobond
market are called Eurobonds, and they are named after the currency in which they
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are denominated. For example, Eurodollar and Euroyen bonds are denominated i
US dollars and Japanese yens, respectively. Bonds that are denominated in eur9§ae
called euro-denominated Eurobonds.

Eurobonds are typically less regulated than domestic and foreign bon@because
they are issued outside the jurisdiction of any single country. They are ¢sually unse-
cured bonds and can be denominated in any currency, including the is&r’s domestic
currency.* They are underwritten by an international syndicate—that is, a group of
financial institutions from different jurisdictions. In the past, Eurobonds typically
were bearer bonds, meaning that the trustee did not keep records of who owned
the bonds; only the clearing system knew who the bond owners were. Nowadays,
Eurobonds as well as domestic and foreign bonds are registered bonds for which
ownership is recorded by either name or serial number.

A reference is sometimes made to global bonds. A global bond is issued simulta-
neously in the Eurobond market and in at least one domestic bond market. Issuing
bonds in several markets at the same time ensures that there is sufficient demand for
large bond issues, and that the bonds can be purchased by all investors, no matter
where these investors are located. For example, the World Bank is a regular issuer of
global bonds. Many market participants refer to foreign bonds, Eurobonds, and global
bonds as international bonds as opposed to domestic bonds.

The differences among domestic bonds, foreign bonds, Eurobonds, and global
bonds matter to investors because these bonds are subject to different legal, regula-
tory, and as described in Section 3.3, tax requirements. They are also characterized by
differences in the frequency of interest payments and the way the interest payment is
calculated, which affect the bond’s cash flows and thus its price. Note, however, that
the currency in which a bond is denominated has a stronger effect on its price than
where the bond is issued or traded. This is because market interest rates have a strong
influence on a bond’s price, and the market interest rates that affect a bond are those
associated with the currency in which the bond is denominated.

As the emergence and growth of the Eurobond market illustrates, legal and regula-
tory considerations affect the dynamics of the global fixed-income markets. Exhibit 2
compares the amounts of total and international debt outstanding for the 15 countries
that were the largest debt issuers at the end of December 2017. The reported amounts
are based on the residence of the issuer.

Exhibit2 Total and International Debt Securities by Residence of Issuer at

the End of December 2017
Total Debt Securities International Debt Securities
Issuers (USS billions) (USS$ billions)
United States 39,336 2,430
Japan 12,666 395
China 11,757 193
United Kingdom 6,024 3,183
France 4,597 1,531
Germany 3,712 1,292
Italy 3,298 853
Canada 2,428 914

4 Eurobonds denominated in US dollars cannot be sold to US investors at the time of issue because they
are not registered with the US Securities and Exchange Commission (SEC). Most Eurobonds are sold to
investors in Europe, the Middle East, and Asia Pacific.
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Total Debt Securities International Debt Securities ’(Q

Issuers (USS$ billions) (USS$ billions) $$
Netherlands 2,181 2,106 @

Australia 2,149 610

Spain 2,015 546

Luxembourg 984 788

Ireland 863 846

Denmark 819 132

Sweden 803 506

Source: Based on data from the Bank of International Settlements, Table C1, available at www.bis.
org/statistics/secstats.htm, (accessed 25 June 2018).

EXAMPLE 3

1 An example of a domestic bond is a bond issued by:

A LG Group from South Korea, denominated in British pounds, and sold
in the United Kingdom.

B the UK Debt Management Office, denominated in British pounds, and
sold in the United Kingdom.

C Wal-Mart from the United States, denominated in US dollars, and sold
in various countries in North America, Europe, the Middle East, and
Asia Pacific.

2 A bond issued by Sony in Japan, denominated in US dollars but not reg-
istered with the SEC, and sold to an institutional investor in the Middle
East, is most likely an example of a:

A Eurobond.
B global bond.
C foreign bond.

Solution to 1:

B is correct. A domestic bond is issued by a local issuer, denominated in local
currency, and sold in the domestic market. Gilts are British pound—denominated
bonds issued by the UK Debt Management Office in the United Kingdom. Thus,
they are UK domestic bonds. A is incorrect because a bond issued by LG Group
from South Korea, denominated in British pounds, and sold in the United
Kingdom, is an example of a foreign bond (bulldog bond). C is incorrect because
a bond issued by Wal-Mart from the United States, denominated in US dollars,
and sold in various countries in North America, Europe, the Middle East, and
Asia Pacific is most likely an example of a global bond, particularly if it is also
sold in the Eurobond market.

Solution to 2:

A is correct. A Eurobond is a bond that is issued internationally, outside the
jurisdiction of any single country. Thus, a bond issued by Sony from Japan,
denominated in US dollars but not registered with the SEC, is an example of a
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Eurobond. B is incorrect because global bonds are bonds that are issued simul- ((\

taneously in the Eurobond market and in at least one domestic bond market, ,g
is incorrect because if Sony’s bond issue were a foreign bond (Yankee bo
would be registered with the SEC.

$
D
3.3 Tax Considerations

Generally speaking, the income portion of a bond investment is taxed at the ordi-
nary income tax rate, which is typically the same tax rate that an individual would
pay on wage or salary income. Tax-exempt securities are the exception to this rule.
For example, interest income received by holders of local government bonds called
municipal bonds in the United States is often exempt from federal income tax and
from the income tax of the state in which the bonds are issued. The tax status of bond
income may also depend on where the bond is issued and traded. For example, some
domestic bonds pay their interest net of income tax. Other bonds, including some
Eurobonds, make gross interest payments.

In addition to earnings from interest, a bond investment may also generate a
capital gain or loss. If a bond is sold before its maturity date, the price is likely to
have changed compared with the purchase price. This change will generate a capital
gain if the bond price has increased or a capital loss if the bond price has decreased.
From the stand point of taxes, a capital gain or loss is usually treated differently from
taxable income. In addition, in some countries, there is a different tax rate for long-
term and short-term capital gains. For example, capital gains that are recognized
more than 12 months after the original purchase date may be taxed at a long-term
capital gains tax rate, whereas capital gains that are recognized within 12 months of
purchasing the investment may be taxed as a short-term capital gain. Very often, the
tax rate for long-term capital gains is lower than the tax rate for short-term capital
gains, and the tax rate for short-term capital gains is equal to the ordinary income tax
rate, although there are exceptions. Not all countries, however, implement a capital
gains tax. Furthermore, differences in national and local legislation often result in a
very diverse set of aggregate country capital gains tax rates.

For bonds issued at a discount, an additional tax consideration is related to the
tax status of the original issue discount. The original issue discount is the difference
between the par value and the original issue price. In some countries, such as the United
States, a prorated portion of the discount must be included in interest income every
tax year. This is not the case in other countries, such as Japan. Exhibit 3 illustrates
the potential importance of this tax consideration.

Original Issue Discount Tax Provision

Assume a hypothetical country, Zinland, where the local currency is the zini
(Z). The market interest rate in Zinland is 10%, and both interest income and
capital gains are taxed. Companies A and B issue 20-year bonds with a par value
of Z1,000. Company A issues a coupon bond with an annual coupon rate of 10%.
Investors buy Company A’s bonds for Z1,000. Every year, they receive and pay
tax on their Z100 annual interest payments. When Company A’'s bonds mature,
bondholders receive the par value of Z1,000. Company B issues a zero-coupon
bond at a discount. Investors buy Company B’s bonds for Z148.64. They do not
receive any cash flows until Company B pays the par value of Z1,000 when the
bonds mature.
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Exhibit3 (Continued)

Company A’s bonds and Company B’s bonds are economically identical in the
sense that they have the same maturity (20 years) and the same yield to maturity
(10%). Company A’s bonds make periodic payments, however, whereas Company
B’s bonds defer payment until maturity. Investors in Company A’s bonds must
include the annual interest payments in taxable income. When they receive
their original Z1,000 investment back at maturity, they face no capital gain or
loss. Without an original issue discount tax provision, investors in Company
B’s bonds do not have any taxable income until the bonds mature. When they
receive the par value at maturity, they face a capital gain on the original issue
discount—that is, on Z851.36 (Z1,000 — Z148.64). The purpose of an original
issue discount tax provision is to tax investors in Company B’s bonds the same
way as investors in Company A’s bonds. Thus, a prorated portion of the Z851.36
original issue discount is included in taxable income every tax year until maturity.
This allows investors in Company B’s bonds to increase their cost basis in the
bonds so that at maturity, they face no capital gain or loss.

Some jurisdictions also have tax provisions for bonds bought at a premium. They
may allow investors to deduct a prorated portion of the amount paid in excess of the
bond’s par value from their taxable income every tax year until maturity. For example,
if an investor pays $1,005 for a bond that has a par value of $1,000 and matures five
years later, she can deduct $1 from her taxable income every tax year for five years.
But the deduction may not be required; the investor may have the choice either to
deduct a prorated portion of the premium each year or to deduct nothing and declare
a capital loss when the bond is redeemed at maturity.

EXAMPLE 4

1 The coupon payment is most likely to be taxed as:
A ordinary income.
B short-term capital gain.
C long-term capital gain.

2 Assume that a company issues bonds in the hypothetical country of
Zinland, where the local currency is the zini (Z). There is an original
issue discount tax provision in Zinland’s tax code. The company issues a
10-year zero-coupon bond with a par value of Z1,000 and sells it for Z800.
An investor who buys the zero-coupon bond at issuance and holds it until
maturity most likely:

A has to include Z20 in his taxable income every tax year for 10 years
and has to declare a capital gain of Z200 at maturity.

B has to include Z20 in his taxable income every tax year for 10 years
and does not have to declare a capital gain at maturity.

C does not have to include anything in his taxable income every tax year
for 10 years but has to declare a capital gain of Z200 at maturity.

Solution to 1:

A is correct. Interest income is typically taxed at the ordinary income tax rate,
which may be the same tax rate that individuals pay on wage and salary income.
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Solution to 2: 0((\

2)

B is correct. The original issue discount tax provision requires the investor /e
include a prorated portion of the original issue discount in his taxable i e
every tax year until maturity. The original issue discount is the differenc ween
the par value and the original issue price—that is, Z1,000 — Z800 00. The
bond’s maturity is 10 years. Thus, the prorated portion that must be included
each year is Z200 + 10 = Z20. The original issue discount tax provision allows the
investor to increase his cost basis in the bond so that when the bond matures,
the investor faces no capital gain or loss.

STRUCTURE OF A BOND’S CASH FLOWS

The most common payment structure by far is that of a plain vanilla bond, as depicted
in Exhibit 1. These bonds make periodic, fixed coupon payments and a lump-sum
payment of principal at maturity. But there are other structures regarding both the
principal repayment and the interest payments. This section discusses the major
schedules observed in the global fixed-income markets. Schedules for principal
repayments and interest payments are typically similar for a particular type of bond,
such as 30-year US Treasury bonds. However, payment schedules vary considerably
between types of bonds, such as government bonds versus corporate bonds.

4.1 Principal Repayment Structures

How the amount borrowed is repaid is an important consideration for investors
because it affects the level of credit risk they face from holding the bonds. Any pro-
vision that periodically retires some of the principal amount outstanding is a way to
reduce credit risk.

4.1.1 Bullet, Fully Amortized, and Partially Amortized Bonds

The payment structure of a plain vanilla bond has been used for nearly every govern-
ment bond ever issued as well as for the majority of corporate bonds. Such a bond is
also known as a bullet bond because the entire payment of principal occurs at maturity.

In contrast, an amortizing bond has a payment schedule that calls for periodic
payments of interest and repayments of principal. A bond that is fully amortized is
characterized by a fixed periodic payment schedule that reduces the bond’s outstanding
principal amount to zero by the maturity date. A partially amortized bond also makes
fixed periodic payments until maturity, but only a portion of the principal is repaid
by the maturity date. Thus, a balloon payment is required at maturity to retire the
bond’s outstanding principal amount.

Exhibit 4 illustrates the differences in the payment schedules for a bullet bond, a
fully amortized bond, and a partially amortized bond. For the three bonds, the prin-
cipal amount is $1,000, the maturity is five years, the coupon rate is 6%, and interest
payments are made annually. The market interest rate used to discount the bonds’
expected cash flows until maturity is assumed to be constant at 6%. The bonds are
issued and redeemed at par. For the partially amortized bond, the balloon payment
is $200 at maturity.”

5 The examples in this reading were created in Microsoft Excel. Numbers may differ from the results
obtained using a calculator because of rounding.
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Partially Amortized Bonds

Bullet Bond $ .
Investor Cash Interest Principal Outstanding Principal $$
Year Flows Payment Repayment  atthe End of the Year
0 —$1,000.00 $1,000.00
1 60.00 $60.00 $0.00 1,000.00
2 60.00 60.00 0.00 1,000.00
3 60.00 60.00 0.00 1,000.00
4 60.00 60.00 0.00 1,000.00
5 1,060.00 60.00 1,000.00 0.00
Fully Amortized Bond
Investor Cash Interest Principal Outstanding Principal
Year Flows Payment Repayment  at the End of the Year
0 —-$1,000.00
1 237.40 $60.00 $177.40 $822.60
2 237.40 49.36 188.04 634.56
3 237.40 38.07 199.32 435.24
4 237.40 26.11 211.28 223.96
5 237.40 13.44 223.96 0.00
Partially Amortized Bond
Investor Cash Interest Principal Outstanding Principal
Year Flows Payment Repayment  at the End of the Year
0 —-$1,000.00
1 201.92 $60.00 $141.92 $858.08
2 201.92 51.48 150.43 707.65
3 201.92 42.46 159.46 548.19
4 201.92 32.89 169.03 379.17
5 401.92 22.75 379.17 0.00

Investors pay $1,000 now to purchase any of the three bonds. For the bullet bond,
they receive the coupon payment of $60 (6% x $1,000) every year for five years. The
last payment is $1,060 because it includes both the last coupon payment and the
principal amount.

For the fully amortized bond, the annual payment, which includes both the coupon
payment and the principal repayment, is constant. Thus, this annual payment can be
viewed as an annuity. This annuity lasts for five years; its present value, discounted
at the market interest rate of 6%, is equal to the bond price of $1,000. Therefore, the
annual payment is $237.40. The first year, the interest part of the payment is $60 (6%
x $1,000), which implies that the principal repayment part is $177.40 ($237.40 — $60).
This repayment leaves an outstanding principal amount, which becomes the basis for
the calculation of the interest the following year, of $822.60 ($1,000 — $177.40). The
second year, the interest part of the payment is $49.36 (6% x $822.60), the principal
repayment part is $188.04 ($237.40 — $49.36), and the outstanding principal amount
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is $634.56 ($822.60 — $188.04). The fifth year, the outstanding principal amount A
fully repaid. Note that the annual payment is constant but, over time, the inggpst

payment decreases while the principal repayment increases.

The partially amortized bond can be viewed as the combination of two ents: a
five-year annuity plus the balloon payment at maturity. The sum of thﬁent values
y amortized

bond, the discount rate is the market interest rate of 6%, making the constant amount
for the annuity $201.92. This amount represents the annual payment for the first four
years. For Years 1 through 4, the split between interest and principal is done the same
way as for the fully amortized bond. The interest part of the payment is equal to 6%
multiplied by the outstanding principal at the end of the previous year; the principal
repayment part is equal to $201.92 minus the interest part of the payment for the year;
and the outstanding principal amount at the end of the year is equal to the outstanding
principal amount at the end of the previous year minus the principal repayment for
the year. In Year 5, investors receive $401.92; this amount is calculated either as the
sum of the interest payment ($22.75) and the outstanding principal amount ($379.17)
or as the constant amount of the annuity ($201.92) plus the balloon payment ($200).
As for the fully amortized bond, the interest payment decreases and the principal
repayment increases over time. Because the principal amount is not fully amortized,
interest payments are higher for the partially amortized bond than for the fully amor-

of these two elements is equal to the bond price of $1,000. As for the

tized bond, except the first year when they are equal.

Exhibit 4 does not address the complexity of the repayment structure for some
bonds, such as many ABS. For example, MBS face prepayment risk, which is the
possible early repayment of mortgage principal. Borrowers usually have the right to
prepay mortgages, which typically occurs when a current homeowner purchases a
new home or when homeowners refinance their mortgages because market interest

rates have fallen.

EXAMPLE 5

1 The structure that requires the largest repayment of principal at maturity
is that of a:

A bullet bond.
B fully amortized bond.
C partially amortized bond.

2 A plain vanilla bond has a maturity of 10 years, a par value of £100, and
a coupon rate of 9%. Interest payments are made annually. The market
interest rate is assumed to be constant at 9%. The bond is issued and
redeemed at par. The principal repayment the first year is closest to:

A £0.00.
B £6.58.
C £10.00.

3 Relative to a fully amortized bond, the coupon payments of an otherwise
similar partially amortized bond are:

A lower or equal.
B equal
C higher or equal.
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Solution to 1:

A is correct. The entire repayment of principal occurs at maturity for a bullet (or
plain vanilla) bond, whereas it occurs over time for fully and partially amortized
bonds. Thus, the largest repayment of principal at maturity is that of a bullet bond.

Solution to 2:

A is correct. A plain vanilla (or bullet) bond does not make any principal repay-
ment until the maturity date. B is incorrect because £6.58 would be the principal
repayment for a fully amortized bond.

Solution to 3:

C is correct. Except at maturity, the principal repayments are lower for a
partially amortized bond than for an otherwise similar fully amortized bond.
Consequently, the principal amounts outstanding and, therefore, the amounts
of interest payments are higher for a partially amortized bond than for a fully
amortized bond, all else equal. The only exception is the first interest payment,
which is the same for both repayment structures. This is because no principal
repayment has been made by the time the first coupon is paid.

4.1.2 Sinking Fund Arrangements

A sinking fund arrangement is another approach that can be used to achieve the same
goal of periodically retiring the bond’s principal outstanding. The term sinking fund
refers to an issuer’s plans to set aside funds over time to retire the bond. Originally,
a sinking fund was a specified cash reserve that was segregated from the rest of the
issuer’s business for the purpose of repaying the principal. More generally today, a
sinking fund arrangement specifies the portion of the bond’s principal outstanding,
perhaps 5%, that must be repaid each year throughout the bond’s life or after a spec-
ified date. This repayment occurs whether or not an actual segregated cash reserve
has been created.

Typically, the issuer will forward repayment proceeds to the bond’s trustee. The
trustee will then either redeem bonds to this value or select by lottery the serial
numbers of bonds to be paid off. The bonds for repayment may be listed in business
newspapers, such as the Wall Street Journal or the Financial Times.

As well as the standard version described above, another type of sinking fund
arrangement operates by redeeming a steadily increasing amount of the bond’s notional
principal (total amount) each year. Any remaining principal is then redeemed at
maturity. It is common to find utility and energy companies in the United States, the
United Kingdom, and the Commonwealth countries that issue bonds with sinking
fund arrangements that incorporate such a provision.

Another common variation is for the bond issue to include a call provision, which
gives the issuer the option to repurchase the bonds before maturity—callable bonds
are discussed in Section 5.1. The issuer can usually repurchase the bonds at the market
price, at par, or at a specified sinking fund price, whichever is the lowest. To allocate
the burden of the call provision fairly among bondholders, the bonds to be retired are
selected at random based on serial number. Usually, the issuer can repurchase only
a small portion of the bond issue. Some indentures, however, allow issuers to use a
doubling option to repurchase double the required number of bonds.

The benefit of a sinking fund arrangement is that it ensures that a formal plan is
in place for retiring the debt. For an investor, a sinking fund arrangement reduces
the risk the issuer will default when the principal is due, thereby reducing the credit
risk of the bond issue. But investors experience potential disadvantages with sinking
fund arrangements. First, investors face reinvestment risk, the risk associated with
having to reinvest cash flows at an interest rate that may be lower than the current
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yield to maturity. If the serial number of an investor’s bonds is selected, the bon
will be repaid and the investor will have to reinvest the proceeds. If market inte¥est
rates have fallen since the investor purchased the bonds, he or she probably not
be able to purchase a bond offering the same return. Another potential disadvantage
for investors occurs if the issuer has the option to repurchase bonds at w market
prices. For example, an issuer could exercise a call option to buy back bonds at par
on bonds priced above par. In this case, investors would suffer a loss.
Exhibit 5 illustrates an example of a sinking fund arrangement.

Example of a Sinking Fund Arrangement

The notional principal of the bond issue is £200 million. The sinking fund
arrangement calls for 5% of the outstanding principal amount to be retired in
Years 10 through 19, with the outstanding balance paid off at maturity in 20 years.

Outstanding Principal Sinking Outstanding
at the Beginning Fund Principal at the Final Principal

of the Year Payment End of the Year Repayment
Year (£ millions) (£ millions) (£ millions) (£ millions)
0 200.00
1to9 200.00 0.00 200.00
10 200.00 10.00 190.00
11 190.00 9.50 180.50
12 180.50 9.03 171.48
13 171.48 8.57 162.90
14 162.90 8.15 154.76
15 154.76 7.74 147.02
16 147.02 7.35 139.67
17 139.67 6.98 132.68
18 132.68 6.63 126.05
19 126.05 6.30 119.75
20 119.75 119.75

There is no repayment of the principal during the first nine years. Starting the
10th year, the sinking fund arrangement calls for 5% of the outstanding principal
amount to be retired each year. In Year 10, £10 million (5% x £200 million) are
paid off, which leaves an outstanding principal balance of £190 million. In Year
11, the principal amount repaid is £9.50 million (5% x £190 million). The final
repayment of the remaining balance (£119.75 million) is a balloon payment at
maturity.

4.2 Coupon Payment Structures

A coupon is the interest payment that the bond issuer makes to the bondholder. A
conventional bond pays a fixed periodic coupon over a specified time to maturity. Most
frequently, the coupon is paid semi-annually for sovereign and corporate bonds; this
is the case in the United States, the United Kingdom, and Commonwealth countries
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such as Bangladesh, India, and New Zealand. Eurobonds usually pay an annual
coupon, although some Eurobonds make quarterly coupon payments. The norm for
bonds issued in the eurozone is for an annual coupon, although there are exceptions.

Fixed-rate coupons are not the only coupon payment structure, however. A wide
range of coupon types is offered in the global fixed-income markets. This variety exists
to meet the differing needs of both issuers and investors.

4.2.1 Floating-Rate Notes

Floating-rate notes do not have a fixed coupon; instead, their coupon rate is linked
to an external reference rate, such as Euribor. Thus, a FRN’s interest rate will fluc-
tuate periodically during the bond’s life, following the changes in the reference rate.
Therefore, the FRN's cash flows are not known with certainty. Large issuers of FRNs
include government-sponsored enterprises (GSEs), such as the Federal Home Loan
Banks (FHLB), the Federal National Mortgage Association (“Fannie Mae”), and the
Federal Home Loan Mortgage Corporation (“Freddie Mac”) in the United States,
as well as banks and financial institutions in Europe and Asia Pacific. It is rare for
national governments to issue FRNs because investors in sovereign bonds generally
prefer fixed-coupon bonds.

Almost all FRNs have quarterly coupons, although counter examples do exist.
FRNss usually pay a fixed spread over the specified reference rate. A typical coupon rate
may be the three-month US dollar Libor + 20 bps (i.e., Libor + 0.20%) for a US dollar-
denominated bond or the three-month Euribor + 20 bps for a euro-denominated FRN.

Contrary to plain vanilla, fixed-rate securities that decline in value in a rising
interest rate environment, FRNs are less affected when interest rates increase because
their coupon rates vary with market interest rates and are reset at regular, short-term
intervals. Thus, FRNs have little interest rate risk—that is, the risk that a change in
market interest rate affects a bond’s value. FRNs are frequently favored by investors
who expect that interest rates will rise. That said, investors still face credit risk when
investing in FRNs. If an issuer’s credit risk does not change from one coupon reset
date to the next, the FRN’s price generally will stay close to the par value. However,
if there is a change in the issuer’s credit quality that affects the perceived credit risk
associated with the bond, the price of the FRN will deviate from its par value. A higher
level of credit risk will lead to a lower price.

Additional features observed in FRNs may include a floor or a cap. A floor (floored
FRN) prevents the coupon from falling below a specified minimum rate. This feature
benefits the bondholders, who are guaranteed that the interest rate will not fall below
the specified rate during a time of falling interest rates. In contrast, a cap (capped
FRN) prevents the coupon from rising above a specified maximum rate. This feature
benefits the issuer, because it sets a limit to the interest rate paid on the debt during a
time of rising interest rates. It is also possible to have a collared FRN, which includes
both a cap and a floor.

An inverse or reverse FRN, or simply an inverse floater, is a bond whose coupon
rate has an inverse relationship to the reference rate. The basic structure is the same
as an ordinary FRN except for the direction in which the coupon rate is adjusted.
When interest rates fall, the coupon rate on an ordinary FRN decreases; in contrast,
the coupon rate on a reverse FRN increases. Thus, inverse FRNs are typically favored
by investors who expect interest rates to decline.

4.2.2 Step-Up Coupon Bonds

The coupon of a step-up coupon bond, which may be fixed or floating, increases by
specified margins at specified dates. An example of a bond with a step-up coupon is
a ten-year callable bond issued by the Federal Home Loan Bank on 3 August 2016.
The initial coupon rate was 1.25% and steps up to 1.50% on 3 August 2018, to 2.00%
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on 3 August 2020, to 2.50% on 3 August 2022, to 3.00% on 3 August 2023, to 4.0(§\

on 3 August 2024, and finally to 6.00% on 3 August 2025 for the final year. The%'éjz

was first callable at par on 3 August 2018, at the time of the first step up. {Q

Bonds with step-up coupons offer bondholders some protection agaifist rising
interest rates, and they may be an important feature for callable bonds @ hen inter-
est rates increase, there is a higher likelihood that the issuer will not™call the bonds,
particularly if the bonds have a fixed rate of interest. The step-up coupon allows
bondholders to receive a higher coupon, in line with the higher market interest rates.
Alternatively, when interest rates decrease or remain stable, the step-up feature acts
as an incentive for the issuer to call the bond before the coupon rate increases and
the interest expense rises.

Redeeming the bond when the coupon increases is not automatic, however; the
issuer may choose to keep the bond despite its increasing cost. This may happen
if refinancing the bond is necessary and alternatives are less advantageous for this
issuer. For example, a financial crisis may make it difficult for the issuer to refinance.
Alternatively, the issuer’s credit quality may have deteriorated, which would lead to
a higher yield, potentially making the coupon rate on the new bond more expensive
than that on the existing bond despite the stepped-up coupon. Although the issuer
does not have to call the bond, there is an implicit expectation from investors that
it will do so if the market price for the bond is above the call price. Failure to do so
may be viewed negatively by market participants and reduce investors’ appetite for
that issuer’s bonds in the future.

.

4.2.3 Credit-Linked Coupon Bonds

A credit-linked coupon bond has a coupon that changes when the bond’s credit
rating changes. An example of a bond with a credit-linked coupon is one of British
Telecom’s bonds maturing in 2020. It has a coupon rate of 9%, but the coupon will
increase by 50 bps for every credit rating downgrade below the bond’s credit rating
at the time of issuance and will decrease by 50 bps for every credit rating upgrade
above the bond’s credit rating at the time of issuance.

Bonds with credit-linked coupons are attractive to investors who are concerned
about the future creditworthiness of the issuer. They may also provide some general
protection against a poor economy because credit ratings tend to decline the most
during recessions. A potential problem associated with these bonds is that increases
in the coupon payments resulting from a downgrade may ultimately result in further
deteriorations of the credit rating or even contribute to the issuer’s default.

4.2.4 Payment-in-Kind Coupon Bonds

A payment-in-kind (PIK) coupon bond typically allows the issuer to pay interest in
the form of additional amounts of the bond issue rather than as a cash payment. Such
bonds are favored by issuers who are concerned that the issuer may face potential cash
flow problems in the future. They are used, for example, in financing companies that
have a high debt burden, such as companies going through a leveraged buyout (a form
of acquisition in which the financing consists primarily of debt). Because investors are
aware of the additional credit risk associated with these bonds, they usually demand
a higher yield for holding bonds with PIK coupons.

Other forms of PIK arrangements can also be found, such as paying the bond-
holders with common shares worth the amount of coupon due. With a PIK “toggle”
note, the borrower has the option, for each interest period, to pay interest in cash,
to make the interest payment in kind, or some mix of the two. Cash payments or
payments in kind are frequently at the discretion of the borrower, but whether the
payment is made in cash or in kind can be determined by an earnings or cash flow
trigger identified in the indenture.
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4.2.5 Deferred Coupon Bonds

A deferred coupon bond, sometimes called a split coupon bond, pays no coupons for
its first few years but then pays a higher coupon than it otherwise normally would for
the remainder of its life. Issuers of deferred coupon bonds are usually seeking ways to
conserve cash in the years immediately following the bond issue, which may indicate
poorer credit quality. Deferred coupon bonds are also common in project financing
when the assets being developed do not generate any income during the development
phase. A deferred coupon bond allows the issuer to delay interest payments until the
project is completed and the cash flows generated by the assets being financed can
be used to service the debt.

One of the main advantages of investing in a deferred coupon bond is that these
bonds are typically priced at significant discounts to par. Investors may also find the
deferred coupon structure to be very helpful in managing taxes. If taxes due on the
interest income can be delayed, investors may be able to minimize taxes. This tax
advantage, however, depends on the jurisdiction concerned and how its tax rules
apply to deferred coupon payments.

A zero-coupon bond can be thought of as an extreme form of deferred coupon
bond. These securities pay no interest to the investor and thus are issued at a deep
discount to par value. At maturity, the bondholder receives the par value of the bond
as payment. Effectively, a zero-coupon bond defers all interest payments until maturity.

4.2.6 Index-Linked Bonds

An index-linked bond has its coupon payments and/or principal repayment linked to
a specified index. In theory, a bond can be indexed to any published variable, includ-
ing an index reflecting prices, earnings, economic output, commodities, or foreign
currencies. Inflation-linked bonds are an example of index-linked bonds. They offer
investors protection against inflation by linking a bond’s coupon payments and/or the
principal repayment to an index of consumer prices such as the UK Retail Price Index
(RPI) or the US Consumer Price Index (CPI). The advantage of using the RPI or CPI
is that these indexes are well-known, transparent, and published regularly.

Governments are large issuers of inflation-linked bonds, also called linkers. The
United Kingdom was one of the first developed countries to issue inflation-linked
bonds in 1981, offering gilts linked to the UK RP], its main measure of the rate of
inflation. In 1997, the US Treasury introduced Treasury Inflation-Protected securi-
ties (TIPS) linked to the US consumer price index (CPI). Inflation-linked bonds are
now more frequently being offered by corporate issuers, including both financial and
non-financial companies.

A bond’s stated coupon rate represents the nominal interest rate received by
the bondholders. But inflation reduces the actual value of the interest received. The
interest rate that bondholders actually receive, net of inflation, is the real interest
rate; it is approximately equal to the nominal interest rate minus the rate of inflation.
By increasing the coupon payments and/or the principal repayment in line with
increases in the price index, inflation-linked bonds reduce inflation risk. An example
of an inflation-linked bond is the 1% US TIPS that matures on 15 February 2048. The
coupon rate remains fixed at 1% but the principal is adjusted every six months for
changes in the CPL

Exhibit 6 shows some of the national governments that have issued large amounts
of inflation-linked bonds. It displays the amount of the linkers and the percentage of
the total debt for each country. Sovereign issuers can be grouped into three categories.
The first category includes countries such as Brazil and Colombia who have issued
inflation-linked bonds because they were experiencing extremely high rates of infla-
tion when borrowing. Thus, offering inflation-linked bonds was their only available
alternative to raise funds. The second category includes the United Kingdom and
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Australia. These countries have issued inflation-linked bonds in an effort to not o
add credibility to the government’s commitment to disinflationary policies but a 6;(3;6\
capitalize on the demand from investors still concerned about inflation risk. ird
category, which includes the United States, Canada, and Germany, consists efnational
governments that are most concerned about the social welfare benefits a;gﬁiated with
inflation-linked securities. Theoretically, inflation-linked bonds provide investors the
benefit of a long-term asset with a fixed real return that is free from inflation risk.

Exhibit6 Government Inflation-Linked Debt in Billions of USD as of Q4

2017 and the Percentage of Total Debt

United States

10.6%
United Kingdtom
Brazil
Germany 6.3%
Mexico 26.0%
Israel 41.7%
Spain 4.9%
South Africa 26.0%
Canada 8.2%
Turkey 22.3%
Australia 6.7%

Colombia 29.8%
Argentina 20.5%

0.0 200.0 400.0 600.0 800.0 1,000.0  1,200.0  1,400.0

Source: Based on data from the Bank of International Settlements, Table C2, available at www.bis.
org/statistics/secstats.htm, (accessed 28 June 2018).

Different methods have been used for linking the cash flows of an index-linked
bond to a specified index; the link can be made via the interest payments, the prin-
cipal repayment, or both. The following examples describe how the link between the
cash flows and the index is established, using inflation-linked bonds as an illustration.

B Zero-coupon-indexed bonds pay no coupon, so the inflation adjustment is made
via the principal repayment only: The principal amount to be repaid at maturity
increases in line with increases in the price index during the bond’s life. This
type of bond has been issued in Sweden.

B [nterest-indexed bonds pay a fixed nominal principal amount at maturity but
an index-linked coupon during the bond’s life. Thus, the inflation adjustment
applies to the interest payments only. This is essentially a floating-rate note
in which reference rate is the inflation rate instead of a market rate such as
Euribor. These have been issued by insurance companies and major commercial
banks but not typically by governments.
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Capital-indexed bonds pay a fixed coupon rate, but it is applied to a principal
amount that increases in line with increases in the index during the bond’s life.
Thus, both the interest payments and the principal repayment are adjusted for
inflation. Such bonds have been issued by governments in Australia, Canada,

New Zealand, the United Kingdom, and the United States.

B [ndexed-annuity bonds are fully amortized bonds, in contrast to interest-
indexed and capital-indexed bonds that are non-amortizing coupon bonds. The
annuity payment, which includes both payment of interest and repayment of
the principal, increases in line with inflation during the bond’s life. Indexed-
annuity bonds linked to a price index have been issued by local governments in
Australia, but not by the national government.

Exhibit 7 illustrates the different methods used for inflation-linked bonds.

Examples of Inflation-Linked Bonds

Assume a hypothetical country, Lemuria, where the currency is the lemming
(L). The country issued 20-year bonds linked to the domestic Consumer Price
Index (CPI). The bonds have a par value of L1,000. Lemuria’s economy has been
free of inflation until the most recent six months, when the CPI increased by 5%.

Suppose that the bonds are zero-coupon-indexed bonds. There will never
be any coupon payments. Following the 5% increase in the CPI, the principal
amount to be repaid increases to L1,050 [L1,000 x (1 + 0.05)] and will continue
increasing in line with inflation until maturity.

Now, suppose that the bonds are coupon bonds that make semi-annual inter-
est payments based on an annual coupon rate of 4%. If the bonds are interest-
indexed bonds, the principal amount at maturity will remain L1,000 regardless
of the CPI level during the bond’s life and at maturity. The coupon payments,
however, will be adjusted for inflation. Prior to the increase in inflation, the
semi-annual coupon payment was L20 [(0.04 x L1,000) + 2]. Following the 5%
increase in the CPI, the semi-annual coupon payment increases to L21 [L20 x
(1 + 0.05)]. Future coupon payments will also be adjusted for inflation.

If the bonds are capital-indexed bonds, the annual coupon rate remains 4%,
but the principal amount is adjusted for inflation and the coupon payment is
based on the inflation-adjusted principal amount. Following the 5% increase in
the CP], the inflation-adjusted principal amount increases to L1,050 [L1,000 x
(1 +0.05)], and the new semi-annual coupon payment is L21 [(0.04 x L1,050) +
2]. The principal amount will continue increasing in line with increases in the
CPI until maturity, and so will the coupon payments.

If the bonds are indexed-annuity bonds, they are fully amortized. Prior to
the increase in inflation, the semi-annual payment was L36.56—the annuity
payment based on a principal amount of L1,000 paid back in 40 semi-annual
payments with an annual discount rate of 4%. Following the 5% increase in the
CP]J, the annuity payment increases to L38.38 [L36.56 x (1 + 0.05)]. Future annuity
payments will also be adjusted for inflation in a similar manner.

EXAMPLE 6

1 Floating-rate notes most likely pay:
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A annual coupons.

B quarterly coupons. (o,%
C semi-annual coupons. $®
2 A zero-coupon bond can best be considered a: @

A step-up bond. $
B credit-linked bond.
C deferred coupon bond.

3 The bonds that do not offer protection to the investor against increases in

market interest rates are:

A step-up bonds.

B floating rate notes.

C inverse floating rate notes.

4 The US Treasury offers Treasury Inflation-Protected Securities (TIPS).
The principal of TIPS increases with inflation and decreases with deflation
based on changes in the US Consumer Price Index. When TIPS mature,
an investor is paid the original principal or inflation-adjusted principal,
whichever is greater. TIPS pay interest twice a year based on a fixed real
coupon rate that is applied to the inflation-adjusted principal. TIPS are
most likely:

A capital-indexed bonds.
B interest-indexed bonds.
C indexed-annuity bonds.

5 Assume a hypothetical country, Lemuria, where the national govern-
ment has issued 20-year capital-indexed bonds linked to the domestic
Consumer Price Index (CPI). Lemuria’s economy has been free of inflation
until the most recent six months, when the CPI increased. Following the
increase in inflation:

A the principal amount remains unchanged but the coupon rate
increases.

B the coupon rate remains unchanged, but the principal amount
increases.

C the coupon payment remains unchanged, but the principal amount
increases.

Solution to 1:

B is correct. Most FRNs pay interest quarterly and are tied to a three-month
reference rate such as Libor.

Solution to 2:

Cis correct. Because interest is effectively deferred until maturity, a zero-coupon
bond can be thought of as a deferred coupon bond. A and B are incorrect because
both step-up bonds and credit-linked bonds pay regular coupons. For a step-up
bond, the coupon increases by specified margins at specified dates. For a credit-
linked bond, the coupon changes when the bond’s credit rating changes.
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Solution to 3:

C is correct. The coupon rate on an inverse FRN has an inverse relationship
to the reference rate. Thus, an inverse FRN does not offer protection to the
investor when market interest rates increase but when they decrease. A and B
are incorrect because step-up bonds and FRNs both offer protection against
increases in market interest rates.

Solution to 4:

A is correct. TIPS have a fixed coupon rate, and the principal is adjusted based
on changes in the CPI. Thus, TIPS are an example of capital-indexed bonds. B
is incorrect because with an interest-index bond, it is the principal repayment
at maturity that is fixed and the coupon that is linked to an index. C is incorrect
because indexed-annuity bonds are fully amortized bonds, not bullet bonds. The
annuity payment (interest payment and principal repayment) is adjusted based
on changes in an index.

Solution to 5:

B is correct. Following an increase in inflation, the coupon rate of a capital-
indexed bond remains unchanged, but the principal amount is adjusted upward
for inflation. Thus, the coupon payment, which is equal to the fixed coupon rate
multiplied by the inflation-adjusted principal amount, increases.

BONDS WITH CONTINGENCY PROVISIONS

A contingency refers to some future event or circumstance that is possible but not
certain. A contingency provision is a clause in a legal document that allows for some
action if the event or circumstance does occur. For bonds, the term embedded option
refers to various contingency provisions found in the indenture. These contingency
provisions provide the issuer or the bondholders the right, but not the obligation, to
take some action. These rights are called “options” These options are not independent
of the bond and cannot be traded separately—hence the term “embedded.” Some com-
mon types of bonds with embedded options include callable bonds, putable bonds,
and convertible bonds. The options embedded in these bonds grant either the issuer
or the bondholders certain rights affecting the disposal or redemption of the bond.

5.1 Callable Bonds

The most widely used embedded option is the call provision. A callable bond gives
the issuer the right to redeem all or part of the bond before the specified maturity
date. The primary reason why issuers choose to issue callable bonds rather than non-
callable bonds is to protect themselves against a decline in interest rates. This decline
can come either from market interest rates falling or from the issuer’s credit quality
improving. If market interest rates fall or credit quality improves, the issuer of a callable
bond has the right to replace an old, expensive bond issue with a new, cheaper bond
issue. In other words, the issuer can benefit from a decline in interest rates by being
able to refinance its debt at a lower interest rate. For example, assume that the market
interest rate was 6% at the time of issuance and that a company issued a bond with a
coupon rate of 7%—the market interest rate plus a spread of 100 bps. Now assume that
the market interest rate has fallen to 4% and that the company’s creditworthiness has
not changed; it can still issue at the market interest rate plus 100 bps. If the original
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bond is callable, the company can redeem it and replace it with a new bond payi
5% annually. If the original bond is non-callable, the company must carry on paging
7% annually and cannot benefit from the decline in market interest rates.

As illustrated in this example, callable bonds are advantageous to thedssuer of
the security. Put another way, the call option has value to the issuer. le bonds
present investors with a higher level of reinvestment risk than non-callable bonds;
that is, if the bonds are called, bondholders have to reinvest funds in a lower interest
rate environment. For this reason, callable bonds have to offer a higher yield and
sell at a lower price than otherwise similar non-callable bonds. The higher yield and
lower price compensate the bondholders for the value of the call option to the issuer.

Callable bonds have a long tradition and are commonly issued by corporate issuers.
Although first issued in the US market, they are now frequently issued in every major
bond market and in a variety of forms.

The details about the call provision are specified in the indenture. These details
include the call price, which represents the price paid to bondholders when the bond
is called. The call premium is the amount over par paid by the issuer if the bond is
called. There may be restrictions on when the bond can be called, or the bond may
have different call prices depending on when it is called. The call schedule specifies
the dates and prices at which a bond may be called. Some callable bonds are issued
with a call protection period, also called lockout period, cushion, or deferment period.
The call protection period prohibits the issuer from calling a bond early in its life and
is often added as an incentive for investors to buy the bond. The earliest time that a
bond might be called is known as the call date.

Make-whole calls first appeared in the US corporate bond market in the mid-1990s
and have become more commonplace ever since. A typical make-whole call requires
the issuer to make a lump-sum payment to the bondholders based on the present
value of the future coupon payments and principal repayment not paid because of the
bond being redeemed early. The discount rate used is usually some pre-determined
spread over the yield to maturity of an appropriate sovereign bond. The typical result
is a redemption value that is significantly greater than the bond’s current market
price. A make-whole call provision is less detrimental to bondholders than a regular
call provision because it allows them to be compensated if the issuer calls the bond.
Issuers, however, rarely invoke this provision because redeeming a bond that includes
a make-whole provision before the maturity date is costly. Issuers tend to include a
make-whole provision as a “sweetener” to make the bond issue more attractive to
potential buyers and allow them to pay a lower coupon rate.

Available exercise styles on callable bonds include the following:

B American-style call, sometimes referred to as continuously callable, for which
the issuer has the right to call a bond at any time starting on the first call date.

B European-style call, for which the issuer has the right to call a bond only once
on the call date.

B Bermuda-style call, for which the issuer has the right to call bonds on specified
dates following the call protection period. These dates frequently correspond to
coupon payment dates.

EXAMPLE 7

Assume a hypothetical 30-year bond is issued on 15 August 2019 at a price of
98.195 (as a percentage of par). Each bond has a par value of $1,000. The bond
is callable in whole or in part every 15 August from 2029 at the option of the
issuer. The call prices are shown below.
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Year Call Price Year Call Price
2029 103.870 2035 101.548
2030 103.485 2036 101.161
2031 103.000 2037 100.774
2032 102.709 2038 100.387
2033 102.322 2039 and 100.000

thereafter
2034 101.955

1 The call protection period is:

A 10 years.
B 11 years.
C 20 years.
2 The call premium (per $1,000 in par value) in 2033 is closest to:
A $2.32.
B $23.22.
C $45.14.

3 The call provision is most likely:
A aBermuda call.
B a European call.

C an American call.

Solution to 1:

A is correct. The bonds were issued in 2019 and are first callable in 2029. The
call protection period is 2029 — 2019 = 10 years.

Solution to 2:

B is correct. The call prices are stated as a percentage of par. The call price in
2033 is $1,023.22 (102.322% x $1,000). The call premium is the amount paid
above par by the issuer. The call premium in 2033 is $23.22 ($1,023.22 — $1,000).

Solution to 3:

A is correct. The bond is callable every 15 August from 2029—that is, on spec-
ified dates following the call protection period. Thus, the embedded option is
a Bermuda call.

5.2 Putable Bonds

A put provision gives the bondholders the right to sell the bond back to the issuer
at a pre-determined price on specified dates. Putable bonds are beneficial for the
bondholder by guaranteeing a pre-specified selling price at the redemption dates. If
interest rates rise after the issue date, thus depressing the bond’s price, the bondholders
can put the bond back to the issuer and get cash. This cash can be reinvested in bonds
that offer higher yields, in line with the higher market interest rates.

Because a put provision has value to the bondholders, the price of a putable bond
will be higher than the price of an otherwise similar bond issued without the put
provision. Similarly, the yield on a bond with a put provision will be lower than the
yield on an otherwise similar non-putable bond. The lower yield compensates the
issuer for the value of the put option to the investor.
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The indenture lists the redemption dates and the prices applicable to the sale
the bond back to the issuer. The selling price is usually the par value of the
Depending on the terms set out in the indenture, putable bonds may allo ers
to force a sellback only once or multiple times during the bond’s life. Putable bonds
that incorporate a single sellback opportunity include a European-styl t and are
often referred to as one-time put bonds. Putable bonds that allow multiple sellback
opportunities include a Bermuda-style put and are known as multiple put bonds.
Multiple put bonds offer more flexibility for investors, so they are generally more
expensive than one-time put bonds.®

Typically, putable bonds incorporate one- to five-year put provisions. Their increas-
ing popularity has often been motivated by investors wanting to protect themselves
against major declines in bond prices. One benefit of this rising popularity has been
an improvement in liquidity in some markets, because the put protection attracts
more conservative classes of investors. The global financial crisis that started in 2008
showed that these securities can often exacerbate liquidity problems, however, because
they provide a first claim on the issuer’s assets. The put provision gives bondholders
the opportunity to convert their claim into cash before other creditors.

5.3 Convertible Bonds

A convertible bond is a hybrid security with both debt and equity features. It gives the
bondholder the right to exchange the bond for a specified number of common shares
in the issuing company. Thus, a convertible bond can be viewed as the combination of
a straight bond (option-free bond) plus an embedded equity call option. Convertible
bonds can also include additional provisions, the most common being a call provision.

From the investor’s perspective, a convertible bond offers several advantages relative
to a non-convertible bond. First, it gives the bondholder the ability to convert into
equity in case of share price appreciation, and thus participate in the equity upside. At
the same time, the bondholder receives downside protection; if the share price does
not appreciate, the convertible bond offers the comfort of regular coupon payments
and the promise of principal repayment at maturity. Even if the share price and thus
the value of the equity call option decline, the price of a convertible bond cannot fall
below the price of the straight bond. Consequently, the value of the straight bond acts
as a floor for the price of the convertible bond.

Because the conversion provision is valuable to bondholders, the price of a con-
vertible bond is higher than the price of an otherwise similar bond without the con-
version provision. Similarly, the yield on a convertible bond is lower than the yield on
an otherwise similar non-convertible bond. However, most convertible bonds offer
investors a yield advantage; the coupon rate on the convertible bond is typically higher
than the dividend yield on the underlying common share.

From the issuer’s perspective, convertible bonds offer two main advantages. The
first is reduced interest expense. Issuers are usually able to offer below-market coupon
rates because of investors’ attraction to the conversion feature. The second advantage
is the elimination of debt if the conversion option is exercised. But the conversion
option is dilutive to existing shareholders.

Key terms regarding the conversion provision include the following:

B The conversion price is the price per share at which the convertible bond can
be converted into shares.

6 Although American-style putable bonds could be issued in theory, they are not observed in practice. The
likely reason for the absence of continuously putable bonds is that issuers would not like to be surprised
with having to raise cash to redeem the bonds at indeterminate times.
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B The conversion ratio is the number of common shares that each bond can be
converted into. The indenture sometimes does not stipulate the conversion ratio
but only mentions the conversion price. The conversion ratio is equal to the par
value divided by the conversion price. For example, if the par value is 1,000€
and the conversion price is 20€, the conversion ratio is 1,000€ + 20€ = 50:1, or
50 common shares per bond.

B The conversion value, sometimes called the parity value, is the current share
price multiplied by the conversion ratio. For example, if the current share price
is 33€ and the conversion ratio is 30:1, the conversion value is 33€ x 30 = 990€.

B The conversion premium is the difference between the convertible bond’s price
and its conversion value. For example, if the convertible bond’s price is 1,020€
and the conversion value is 990€, the conversion premium is 1,020€ — 990€ =
30€.

B Conversion parity occurs if the conversion value is equal to the convertible
bond’s price. Using the previous two examples, if the current share price is 34€
instead of 33€, then both the convertible bond’s price and the conversion value
are equal to 1,020€ (i.e., a conversion premium equal to 0). This condition is
referred to as parity. If the common share is selling for less than 34€, the con-
dition is below parity. In contrast, if the common share is selling for more than
34¢€, the condition is above parity.

Generally, convertible bonds have maturities of five to 10 years. First-time or
younger issuers are usually able to issue convertible bonds of up to three years in
maturity only. Although it is common for convertible bonds to reach conversion
parity before maturity, bondholders rarely exercise the conversion option before that
time. Early conversion would eliminate the yield advantage of continuing to hold the
convertible bond; investors would typically receive in dividends less than they would
receive in coupon payments. For this reason, it is common to find convertible bonds
that are also callable by the issuer on a set of specified dates. If the convertible bond
includes a call provision and the conversion value is above the current share price,
the issuer may force the bondholders to convert their bonds into common shares
before maturity. For this reason, callable convertible bonds have to offer a higher
yield and sell at a lower price than otherwise similar non-callable convertible bonds.
Some indentures specify that the bonds can be called only if the share price exceeds
a specified price, giving investors more predictability about the share price at which
the issuer may force conversion.

Although somewhat similar in purpose to a conversion option, a warrant is actu-
ally not an embedded option but rather an “attached” option. A warrant entitles the
holder to buy the underlying stock of the issuing company at a fixed exercise price
until the expiration date. Warrants are considered yield enhancements; they are fre-
quently attached to bond issues as a “sweetener” Warrants are actively traded in some
financial markets, such as the Deutsche Borse and the Hong Kong Stock Exchange.

Several European banks have been issuing a type of convertible bond called con-
tingent convertible bonds. Contingent convertible bonds, nicknamed “CoCos,” are
bonds with contingent write-down provisions. Two main features distinguish bonds
with contingent write-down provisions from the traditional convertible bonds just
described. A traditional convertible bond is convertible at the option of the bondholder,
and conversion occurs on the upside—that is, if the issuer’s share price increases. In
contrast, bonds with contingent write-down provisions are convertible on the down-
side. In the case of CoCos, conversion is automatic if a specified event occurs—for
example, if the bank’s core Tier 1 capital ratio (a measure of the bank’s proportion of
core equity capital available to absorb losses) falls below the minimum requirement
set by the regulators. Thus, if the bank experiences losses that reduce its equity capital
below the minimum requirement, CoCos are a way to reduce the bank’s likelihood of
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default and, therefore, systemic risk—that is, the risk of failure of the financial syste@é\
When the bank’s core Tier 1 capital falls below the minimum requirement, the Co&ns
immediately convert into equity, automatically recapitalizing the bank, lighte the
debt burden, and reducing the risk of default. Because the conversion i at the
option of the bondholders but automatic, CoCos force bondholders to take!losses. For
this reason, CoCos must offer a higher yield than otherwise similar bonds.

EXAMPLE 8

1 Which of the following is not an example of an embedded option?
A Warrant
B Call provision
C Conversion provision
2 The type of bonds with an embedded option that would most likely sell
at a lower price than an otherwise similar bond without the embedded
option is a:
A putable bond.
B callable bond.
C convertible bond.
3 The additional risk inherent to a callable bond is best described as:
A credit risk.
B interest rate risk.
C reinvestment risk.
4 The put provision of a putable bond:
A limits the risk to the issuer.
B limits the risk to the bondholder.

C does not materially affect the risk of either the issuer or the
bondholder.

5 Assume that a convertible bond issued in South Korea has a par value of
1,000,000 and is currently priced at ¥1,100,000. The underlying share
price is #40,000 and the conversion ratio is 25:1. The conversion condi-
tion for this bond is:

A parity.
B above parity.
C Dbelow parity.

Solution to 1:

A is correct. A warrant is a separate, tradable security that entitles the holder to
buy the underlying common share of the issuing company. B and C are incorrect
because the call provision and the conversion provision are embedded options.

Solution to 2:

B is correct. The call provision is an option that benefits the issuer. Because of
this, callable bonds sell at lower prices and higher yields relative to otherwise
similar non-callable bonds. A and C are incorrect because the put provision
and the conversion provision are options that benefit the investor. Thus, putable
bonds and convertible bonds sell at higher prices and lower yields relative to
otherwise similar bonds that lack those provisions.
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Solution to 3:

Cis correct. Reinvestment risk refers to the effect that lower interest rates have
on available rates of return when reinvesting the cash flows received from an
earlier investment. Because bonds are typically called following a decline in
market interest rates, reinvestment risk is particularly relevant for the holder
of a callable bond. A is incorrect because credit risk refers to the risk of loss
resulting from the issuer failing to make full and timely payments of interest
and/or repayments of principal. B is incorrect because interest rate risk is the
risk that a change in market interest rate affects a bond’s value.

Solution to 4:

B is correct. A putable bond limits the risk to the bondholder by guaranteeing
a pre-specified selling price at the redemption dates.

Solution to 5:

C is correct. The conversion value of the bond is ¥40,000 x 25 = ¥1,000,000.
The price of the convertible bond is ¥1,100,000. Thus, the conversion value of
the bond is less than the bond’s price, and this condition is referred to as below

parity.

SUMMARY

This reading provides an introduction to the salient features of fixed-income securities
while noting how these features vary among different types of securities. Important
points include the following:

The three important elements that an investor needs to know when investing in
a fixed-income security are: (1) the bond’s features, which determine its sched-
uled cash flows and thus the bondholder’s expected and actual return; (2) the
legal, regulatory, and tax considerations that apply to the contractual agreement
between the issuer and the bondholders; and (3) the contingency provisions
that may affect the bond’s scheduled cash flows.

The basic features of a bond include the issuer, maturity, par value (or princi-
pal), coupon rate and frequency, and currency denomination.

Issuers of bonds include supranational organizations, sovereign governments,
non-sovereign governments, quasi-government entities, and corporate issuers.

Bondholders are exposed to credit risk and may use bond credit ratings to
assess the credit quality of a bond.

A bond’s principal is the amount the issuer agrees to pay the bondholder when
the bond matures.

The coupon rate is the interest rate that the issuer agrees to pay to the bond-
holder each year. The coupon rate can be a fixed rate or a floating rate. Bonds
may offer annual, semi-annual, quarterly, or monthly coupon payments depend-
ing on the type of bond and where the bond is issued.

Bonds can be issued in any currency. Bonds such as dual-currency bonds and
currency option bonds are connected to two currencies.
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B The yield to maturity is the discount rate that equates the present value of the ’6\
bond’s future cash flows until maturity to its price. Yield to maturity can be&—
sidered an estimate of the market’s expectation for the bond’s return. {Q

.

B A plain vanilla bond has a known cash flow pattern. It has a fixed matiitity date
and pays a fixed rate of interest over the bond’s life.

B The bond indenture or trust deed is the legal contract that describes the form
of the bond, the issuer’s obligations, and the investor’s rights. The indenture is
usually held by a financial institution called a trustee, which performs various
duties specified in the indenture.

B The issuer is identified in the indenture by its legal name and is obligated to
make timely payments of interest and repayment of principal.

B For asset-backed securities, the legal obligation to repay bondholders often lies
with a separate legal entity—that is, a bankruptcy-remote vehicle that uses the
assets as guarantees to back a bond issue.

B How the issuer intends to service the debt and repay the principal should be
described in the indenture. The source of repayment proceeds varies depending
on the type of bond.

®m  Collateral backing is a way to alleviate credit risk. Secured bonds are backed
by assets or financial guarantees pledged to ensure debt payment. Examples of
collateral-backed bonds include collateral trust bonds, equipment trust certifi-
cates, mortgage-backed securities, and covered bonds.

B Credit enhancement can be internal or external. Examples of internal credit
enhancement include subordination, overcollateralization, and reserve
accounts. A bank guarantee, a surety bond, a letter of credit, and a cash collat-
eral account are examples of external credit enhancement.

B Bond covenants are legally enforceable rules that borrowers and lenders agree
on at the time of a new bond issue. Affirmative covenants enumerate what issu-
ers are required to do, whereas negative covenants enumerate what issuers are
prohibited from doing.

B An important consideration for investors is where the bonds are issued and
traded, because it affects the laws, regulation, and tax status that apply. Bonds
issued in a particular country in local currency are domestic bonds if they are
issued by entities incorporated in the country and foreign bonds if they are
issued by entities incorporated in another country. Eurobonds are issued inter-
nationally, outside the jurisdiction of any single country and are subject to a
lower level of listing, disclosure, and regulatory requirements than domestic or
foreign bonds. Global bonds are issued in the Eurobond market and at least one
domestic market at the same time.

B Although some bonds may offer special tax advantages, as a general rule, inter-
est is taxed at the ordinary income tax rate. Some countries also implement
a capital gains tax. There may be specific tax provisions for bonds issued at a
discount or bought at a premium.

B An amortizing bond is a bond whose payment schedule requires periodic
payment of interest and repayment of principal. This differs from a bullet bond,
whose entire payment of principal occurs at maturity. The amortizing bond’s
outstanding principal amount is reduced to zero by the maturity date for a fully
amortized bond, but a balloon payment is required at maturity to retire the
bond’s outstanding principal amount for a partially amortized bond.

B Sinking fund agreements provide another approach to the periodic retirement
of principal, in which an amount of the bond’s principal outstanding amount is
usually repaid each year throughout the bond’s life or after a specified date.
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® A floating-rate note, or floater, is a bond whose coupon is set based on some
reference rate plus a spread. FRNs can be floored, capped, or collared. An
inverse FRN is a bond whose coupon has an inverse relationship to the refer-
ence rate.

B Other coupon payment structures include bonds with step-up coupons, which
pay coupons that increase by specified amounts on specified dates; bonds with
credit-linked coupons, which change when the issuer’s credit rating changes;
bonds with payment-in-kind coupons that allow the issuer to pay coupons
with additional amounts of the bond issue rather than in cash; and bonds with
deferred coupons, which pay no coupons in the early years following the issue
but higher coupons thereafter.

B The payment structures for index-linked bonds vary considerably among coun-
tries. A common index-linked bond is an inflation-linked bond, or linker, whose
coupon payments and/or principal repayments are linked to a price index.
Index-linked payment structures include zero-coupon-indexed bonds, interest-
indexed bonds, capital-indexed bonds, and indexed-annuity bonds.

B Common types of bonds with embedded options include callable bonds,
putable bonds, and convertible bonds. These options are “embedded” in the
sense that there are provisions provided in the indenture that grant either the
issuer or the bondholder certain rights affecting the disposal or redemption of
the bond. They are not separately traded securities.

B Callable bonds give the issuer the right to buy bonds back prior to maturity,
thereby raising the reinvestment risk for the bondholder. For this reason, call-
able bonds have to offer a higher yield and sell at a lower price than otherwise
similar non-callable bonds to compensate the bondholders for the value of the
call option to the issuer.

B Putable bonds give the bondholder the right to sell bonds back to the issuer
prior to maturity. Putable bonds offer a lower yield and sell at a higher price
than otherwise similar non-putable bonds to compensate the issuer for the
value of the put option to the bondholders.

B A convertible bond gives the bondholder the right to convert the bond into
common shares of the issuing company. Because this option favors the bond-
holder, convertible bonds offer a lower yield and sell at a higher price than
otherwise similar non-convertible bonds.
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1 A 10-year bond was issued four years ago. The bond is denominaws

dollars, offers a coupon rate of 10% with interest paid semi-annually, and is
currently priced at 102% of par. The bond’s:

.

PRACTICE PROBLEMS

A tenor is six years.
B nominal rate is 5%.
C redemption value is 102% of the par value.
2 A sovereign bond has a maturity of 15 years. The bond is best described as a:
A perpetual bond.
B pure discount bond.
C capital market security.

3 A company has issued a floating-rate note with a coupon rate equal to the
three-month Libor + 65 basis points. Interest payments are made quarterly on
31 March, 30 June, 30 September, and 31 December. On 31 March and 30 June,
the three-month Libor is 1.55% and 1.35%, respectively. The coupon rate for the
interest payment made on 30 June is:

A 2.00%.
B 2.10%.
C 2.20%.

4 The legal contract that describes the form of the bond, the obligations of the
issuer, and the rights of the bondholders can be best described as a bond’s:

A covenant.
B indenture.
C debenture.
5 Which of the following is a type of external credit enhancement?
A Covenants
B A surety bond
C Overcollaterization
6 An affirmative covenant is most likely to stipulate:
A limits on the issuer’s leverage ratio.
B how the proceeds of the bond issue will be used.
C the maximum percentage of the issuer’s gross assets that can be sold.
7 Which of the following best describes a negative bond covenant? The issuer is:
A required to pay taxes as they come due.
B prohibited from investing in risky projects.
C required to maintain its current lines of business.

8 A South African company issues bonds denominated in pound sterling that are
sold to investors in the United Kingdom. These bonds can be best described as:

A Eurobonds.
B global bonds.
C foreign bonds.

9 Relative to domestic and foreign bonds, Eurobonds are most likely to be:

© 2015 CFA Institute. All rights reserved.
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A bearer bonds. O(Q
B registered bonds. oS
C subject to greater regulation. ‘{Q

10 An investor in a country with an original issue discount tax provision purchases §
a 20-year zero-coupon bond at a deep discount to par value. The investor plans
to hold the bond until the maturity date. The investor will most likely report:

A a capital gain at maturity.
B atax deduction in the year the bond is purchased.
C taxable income from the bond every year until maturity.

11 A bond that is characterized by a fixed periodic payment schedule that reduces
the bond’s outstanding principal amount to zero by the maturity date is best
described as a:

A bullet bond.
B plain vanilla bond.
C fully amortized bond.

12 If interest rates are expected to increase, the coupon payment structure most
likely to benefit the issuer is a:

A step-up coupon.
B inflation-linked coupon.
C cap in a floating-rate note.
13 Investors who believe that interest rates will rise most likely prefer to invest in:
A inverse floaters.
B fixed-rate bonds.
C floating-rate notes.

14 A 10-year, capital-indexed bond linked to the Consumer Price Index (CPI) is
issued with a coupon rate of 6% and a par value of 1,000. The bond pays interest
semi-annually. During the first six months after the bond’s issuance, the CPI
increases by 2%. On the first coupon payment date, the bond’s:

A coupon rate increases to 8%.
B coupon payment is equal to 40.
C principal amount increases to 1,020.

15 The provision that provides bondholders the right to sell the bond back to the
issuer at a predetermined price prior to the bond’s maturity date is referred to
as:

A aput provision.
B a make-whole call provision.
C an original issue discount provision.
16 Which of the following provisions is a benefit to the issuer?
A Put provision
B Call provision
C Conversion provision
17 Relative to an otherwise similar option-free bond, a:
A putable bond will trade at a higher price.
B callable bond will trade at a higher price.
C convertible bond will trade at a lower price.

18 Which type of bond most likely earns interest on an implied basis?
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A  Floater O’(Q

B Conventional bond

C Pure discount bond A
Clauses that specify the rights of the bondholders and any action@he

issuer is obligated to perform or is prohibited from performing a
A covenants.

B collaterals.

C credit enhancements.

Which of the following type of debt obligation most likely protects bondholders
when the assets serving as collateral are non-performing?

A Covered bonds
B Collateral trust bonds
C Mortgage-backed securities

Which of the following best describes a negative bond covenant? The require-
ment to:

A insure and maintain assets.

B comply with all laws and regulations.

(  maintain a minimum interest coverage ratio.

Contrary to positive bond covenant, negative covenants are most likely:
A costlier.

B legally enforceable.

C enacted at time of issue.

A five-year bond has the following cash flows:
£230.97 £230.97 £230.97 £230.97 £230.97

§ N N S N

£1,000

The bond can best be described as a:
A bullet bond.

B fully amortized bond.

C partially amortized bond.

Investors seeking some general protection against a poor economy are most
likely to select a:

A deferred coupon bond.

B credit-linked coupon bond.

C payment-in-kind coupon bond.

The benefit to the issuer of a deferred coupon bond is most likely related to:
A tax management.

B cash flow management.

C original issue discount price.

Which of the following bond types provides the most benefit to a bondholder
when bond prices are declining?

A Callable
B Plain vanilla
C Multiple put
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27 Which type of call bond option offers the greatest flexibility as to when the 0’(0
issuer can exercise the option? ro?)
A A Bermuda call 0&

B A European call §‘
C An American call
28 Which of the following best describes a convertible bond’s conversion
premium?
A Bond price minus conversion value

B Par value divided by conversion price

C Current share price multiplied by conversion ratio
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rity date. Although the bond had a maturity of 10 years at issuane&¥original
maturity), it was issued four years ago. Thus, there are six years remaining until
the maturity date.

1 A is correct. The tenor of the bond is the time remaining until th@e@ s matu-

B is incorrect because the nominal rate is the coupon rate, i.e., the interest rate
that the issuer agrees to pay each year until the maturity date. Although interest
is paid semi-annually, the nominal rate is 10%, not 5%. C is incorrect because

it is the bond’s price, not its redemption value (also called principal amount,
principal value, par value, face value, nominal value, or maturity value), that is
equal to 102% of the par value.

2 Cis correct. A capital market security has an original maturity longer than one
year.

A is incorrect because a perpetual bond does not have a stated maturity date.
Thus, the sovereign bond, which has a maturity of 15 years, cannot be a perpet-
ual bond. B is incorrect because a pure discount bond is a bond issued at a dis-
count to par value and redeemed at par. Some sovereign bonds (e.g., Treasury
bills) are pure discount bonds, but others are not.

3 Cis correct. The coupon rate that applies to the interest payment due on 30
June is based on the three-month Libor rate prevailing on 31 March. Thus, the
coupon rate is 1.55% + 0.65% = 2.20%.

4 B is correct. The indenture, also referred to as trust deed, is the legal contract
that describes the form of the bond, the obligations of the issuer, and the rights
of the bondholders.

A is incorrect because covenants are only one element of a bond’s indenture.
Covenants are clauses that specify the rights of the bondholders and any actions
that the issuer is obligated to perform or prohibited from performing. C is
incorrect because a debenture is a type of bond.

5 Bis correct. A surety bond is an external credit enhancement, i.e., a guarantee
received from a third party. If the issuer defaults, the guarantor who provided
the surety bond will reimburse investors for any losses, usually up to a maxi-
mum amount called the penal sum.

A is incorrect because covenants are legally enforceable rules that borrowers
and lenders agree upon when the bond is issued. C is incorrect because over-
collateralization is an internal, not external, credit enhancement. Collateral is
a guarantee underlying the debt above and beyond the issuer’s promise to pay,
and overcollateralization refers to the process of posting more collateral than
is needed to obtain or secure financing. Collateral, such as assets or securities
pledged to ensure debt payments, is not provided by a third party. Thus, over-
collateralization is not an external credit enhancement.

6 B is correct. Affirmative (or positive) covenants enumerate what issuers are
required to do and are typically administrative in nature. A common affirmative
covenant describes what the issuer intends to do with the proceeds from the
bond issue.

A and C are incorrect because imposing a limit on the issuer’s leverage ratio

or on the percentage of the issuer’s gross assets that can be sold are negative
covenants. Negative covenants prevent the issuer from taking actions that could
reduce its ability to make interest payments and repay the principal.
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7 B is correct. Prohibiting the issuer from investing in risky projects restricts the
issuer’s potential business decisions. These restrictions are referred to as nega-
tive bond covenants.

A and C are incorrect because paying taxes as they come due and maintaining
the current lines of business are positive covenants.

8 Cis correct. Bonds sold in a country and denominated in that country’s cur-
rency by an entity from another country are referred to as foreign bonds.

A is incorrect because Eurobonds are bonds issued outside the jurisdiction of
any single country. B is incorrect because global bonds are bonds issued in the
Eurobond market and at least one domestic country simultaneously.

9 A is correct. Eurobonds are typically issued as bearer bonds, i.e., bonds for
which the trustee does not keep records of ownership. In contrast, domes-
tic and foreign bonds are typically registered bonds for which ownership is
recorded by either name or serial number.

B is incorrect because Eurobonds are typically issued as bearer bonds, not reg-
istered bonds. C is incorrect because Eurobonds are typically subject to lower,
not greater, regulation than domestic and foreign bonds.

10 Cis correct. The original issue discount tax provision requires the investor to
include a prorated portion of the original issue discount in his taxable income
every tax year until maturity. The original issue discount is equal to the differ-
ence between the bond’s par value and its original issue price.

A is incorrect because the original issue discount tax provision allows the
investor to increase his cost basis in the bond so that when the bond matures,
he faces no capital gain or loss. B is incorrect because the original issue dis-
count tax provision does not require any tax deduction in the year the bond is
purchased or afterwards.

11 Cis correct. A fully amortized bond calls for equal cash payments by the bond’s
issuer prior to maturity. Each fixed payment includes both an interest payment
component and a principal repayment component such that the bond’s out-
standing principal amount is reduced to zero by the maturity date.

A and B are incorrect because a bullet bond or plain vanilla bond only make
interest payments prior to maturity. The entire principal repayment occurs at
maturity.

12 Cis correct. A cap in a floating-rate note (capped FRN) prevents the coupon
rate from increasing above a specified maximum rate. This feature benefits the
issuer in a rising interest rate environment because it sets a limit to the interest
rate paid on the debt.

A is incorrect because a bond with a step-up coupon is one in which the cou-
pon, which may be fixed or floating, increases by specified margins at specified
dates. This feature benefits the bondholders, not the issuer, in a rising interest
rate environment because it allows bondholders to receive a higher coupon in
line with the higher market interest rates. B is incorrect because inflation-linked
bonds have their coupon payments and/or principal repayment linked to an
index of consumer prices. If interest rates increase as a result of inflation, this
feature is a benefit for the bondholders, not the issuer.

13 Cis correct. In contrast to fixed-rate bonds that decline in value in a rising
interest rate environment, floating-rate notes (FRNs) are less affected when
interest rates increase because their coupon rates vary with market interest
rates and are reset at regular, short-term intervals. Consequently, FRNs are
favored by investors who believe that interest rates will rise.
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A is incorrect because an inverse floater is a bond whose coupon rate has ’(Q

an inverse relationship to the reference rate, so when interest rates rise, the .5

coupon rate on an inverse floater decreases. Thus, inverse floaters are fa d

by investors who believe that interest rates will decline, not rise. B is intorrect

because fixed rate-bonds decline in value in a rising interest rate environment.

Consequently, investors who expect interest rates to rise will likely*avoid invest-

ing in fixed-rate bonds.

.

14 C is correct. Capital-indexed bonds pay a fixed coupon rate that is applied to
a principal amount that increases in line with increases in the index during
the bond’s life. If the consumer price index increases by 2%, the coupon rate
remains unchanged at 6%, but the principal amount increases by 2% and the
coupon payment is based on the inflation-adjusted principal amount. On the
first coupon payment date, the inflation-adjusted principal amount is 1,000 x
(1 +0.02) = 1,020 and the semi-annual coupon payment is equal to (0.06 x
1,020) + 2 = 30.60.

15 A is correct. A put provision provides bondholders the right to sell the bond
back to the issuer at a predetermined price prior to the bond’s maturity date.

B is incorrect because a make-whole call provision is a form of call provision;
i.e., a provision that provides the issuer the right to redeem all or part of the
bond before its maturity date. A make-whole call provision requires the issuer
to make a lump sum payment to the bondholders based on the present value
of the future coupon payments and principal repayments not paid because of
the bond being redeemed early by the issuer. C is incorrect because an original
issue discount provision is a tax provision relating to bonds issued at a discount
to par value. The original issue discount tax provision typically requires the
bondholders to include a prorated portion of the original issue discount (i.e.,
the difference between the par value and the original issue price) in their tax-
able income every tax year until the bond’s maturity date.

16 B is correct. A call provision (callable bond) gives the issuer the right to redeem
all or part of the bond before the specified maturity date. If market interest
rates decline or the issuer’s credit quality improves, the issuer of a callable bond
can redeem it and replace it by a cheaper bond. Thus, the call provision is bene-
ficial to the issuer.

A is incorrect because a put provision (putable bond) is beneficial to the bond-
holders. If interest rates rise, thus lowering the bond’s price, the bondholders
have the right to sell the bond back to the issuer at a predetermined price on
specified dates. C is incorrect because a conversion provision (convertible
bond) is beneficial to the bondholders. If the issuing company’s share price
increases, the bondholders have the right to exchange the bond for a specified
number of common shares in the issuing company.

17 A is correct. A put feature is beneficial to the bondholders. Thus, the price of a
putable bond will typically be higher than the price of an otherwise similar non-
putable bond.

B is incorrect because a call feature is beneficial to the issuer. Thus, the price of
a callable bond will typically be lower, not higher, than the price of an otherwise
similar non-callable bond. C is incorrect because a conversion feature is bene-
ficial to the bondholders. Thus, the price of a convertible bond will typically be
higher, not lower, than the price of an otherwise similar non-convertible bond.

18 C is correct. A zero-coupon, or pure discount, bond pays no interest; instead, it
is issued at a discount to par value and redeemed at par. As a result, the inter-
est earned is implied and equal to the difference between the par value and the
purchase price.
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19 A is correct. Covenants specify the rights of the bondholders and any actions
that the issuer is obligated to perform or is prohibited from performing.

20 A is correct. A covered bond is a debt obligation backed by a segregated pool of
assets called a “cover pool” When the assets that are included in the cover pool
become non-performing (i.e., the assets are not generating the promised cash
flows), the issuer must replace them with performing assets.

21 Cis correct. Negative covenants enumerate what issuers are prohibited from
doing. Restrictions on debt, including maintaining a minimum interest cov-
erage ratio or a maximum debt usage ratio, are typical examples of negative
covenants.

22 A is correct. Affirmative covenants typically do not impose additional costs to
the issuer, while negative covenants are frequently costly. B is incorrect because
all bond covenants are legally enforceable rules, so there is no difference in this
regard between positive and negative bond covenants. C is incorrect because
borrowers and lenders agree on all bond covenants at the time of a new bond
issue, so there is no difference in this regard between positive and negative
bond covenants.

23 Bis correct. A bond that is fully amortized is characterized by a fixed periodic
payment schedule that reduces the bond’s outstanding principal amount to zero
by the maturity date. The stream of £230.97 payments reflects the cash flows of
a fully amortized bond with a coupon rate of 5% and annual interest payments.

24 B is correct. A credit-linked coupon bond has a coupon that changes when the
bond’s credit rating changes. Because credit ratings tend to decline the most
during recessions, credit-linked coupon bonds may thus provide some general
protection against a poor economy by offering increased coupon payments
when credit ratings decline.

25 B is correct. Deferred coupon bonds pay no coupon for their first few years but
then pay higher coupons than they otherwise normally would for the remainder
of their life. Deferred coupon bonds are common in project financing when the
assets being developed may not generate any income during the development
phase, thus not providing cash flows to make interest payments. A deferred
coupon bond allows the issuer to delay interest payments until the project is
completed and the cash flows generated by the assets can be used to service the
debt.

26 Cis correct. A putable bond is beneficial for the bondholder by guaranteeing a
prespecified selling price at the redemption date, thus offering protection when
interest rates rise and bond prices decline. Relative to a one-time put bond that
incorporates a single sellback opportunity, a multiple put bond offers more fre-
quent sellback opportunities, thus providing the most benefit to bondholders.

27 Cis correct. An American call option gives the issuer the right to call the bond
at any time starting on the first call date.

28 A is correct. The conversion premium is the difference between the convertible
bond’s price and its conversion value.
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LEARNING OUTCOMES
Mastery | The candidate should be able to:

a. describe classifications of global fixed-income markets;

b. describe the use of interbank offered rates as reference rates in
floating-rate debt;

c. describe mechanisms available for issuing bonds in primary
markets;

d. describe secondary markets for bonds;
. describe securities issued by sovereign governments;

f. describe securities issued by non-sovereign governments, quasi-
government entities, and supranational agencies;

g. describe types of debt issued by corporations;
h. describe structured financial instruments;
i. describe short-term funding alternatives available to banks;

j. describe repurchase agreements (repos) and the risks associated
with them.

oo oo o oo

INTRODUCTION

Global fixed-income markets represent the largest subset of financial markets in terms
of number of issuances and market capitalization. These markets bring borrowers and
lenders together to allocate capital globally to its most efficient uses. Fixed-income
markets include not only publicly traded securities, such as commercial paper, notes,

© 2015 CFA Institute. All rights reserved.
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and bonds, but also non-publicly traded loans. The Institute of International Finan
reports that the size of the global debt market surpassed USD 247 trillion in thggyst
quarter of 2018.1

Understanding how fixed-income markets are structured and how theywdperate is
important for debt issuers and investors. Debt issuers have financing nee@s that must
be met. For example, a government may need to finance an infrastructure project, a
new hospital, or a new school. A company may require funds to expand its business.
Financial institutions also have funding needs, and they are among the largest issuers
of fixed-income securities. Fixed income is an important asset class for both individual
and institutional investors. Thus, investors need to understand the characteristics of
fixed-income securities including how these securities are issued and traded.

Among the questions this reading addresses are the following:

What are the key bond market sectors?
How are bonds sold in primary markets and traded in secondary markets?

B What types of bonds are issued by governments, government-related entities,
financial companies, and non-financial companies?

B What additional sources of funds are available to banks?

The remainder of this reading is organized as follows. Section 2 presents an overview
of global fixed-income markets and how these markets are classified, including some
descriptive statistics on the size of the different bond market sectors. Section 2 also
identifies the major issuers of and investors in fixed-income securities and presents
fixed-income indexes. Section 3 discusses how fixed-income securities are issued in
primary markets, and how these securities are then traded in secondary markets.
Sections 4 to 7 examine different bond market sectors. Section 8 discusses additional
short-term funding alternatives available to banks, including repurchase agreements.
Section 9 concludes and summarizes the reading.

OVERVIEW OF GLOBAL FIXED-INCOME MARKETS

Although there is no standard classification of fixed-income markets, many investors
and market participants use criteria to structure fixed-income markets and identify
bond market sectors. This section starts by describing the most widely used ways of
classifying fixed-income markets.

2.1 Classification of Fixed-Income Markets

Common criteria used to classify fixed-income markets include the type of issuer;
the bonds’ credit quality, maturity, currency denomination, and type of coupon; and
where the bonds are issued and traded.

2.1.1 Classification by Type of Issuer

One way of classifying fixed-income markets is by type of issuer, which leads to the
identification of four bond market sectors: households, non-financial corporates,
government, and financial institutions. Exhibit 1 presents data on global debt markets
at the end of the first quarter of 2018 by these sectors. Each sector is broken down
into mature markets (US, Euro area, Japan, and UK) and emerging markets. While

1 Institute of International Finance Global Debt Monitor, July 9, 2018.
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non-financial corporates is proportionately higher and the financial sector lower than @)
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Exhibit1 Global Debt by Sector at End of Q1 2018 in USD

Non-Financial

USD trillion (% of Total) Households Corporates Government Financial Sector Total
Mature Markets 34.7 42.0 51.3 50.3 178.3
(19.5%) (23.6%) (28.8%) (28.2%) (100.0%)
Emerging Markets 11.9 31.5 15.2 10.4 68.9
(17.3%) (45.7%) (22.1%) (15.1%) (100.0%)
Global Debt 46.5 73.5 66.5 60.6 247.2
(18.8%) (29.7%) (26.9%) (24.5%) (100.0%)

Source: Institute of International Finance Global Debt Monitor, July 9, 2018

Exhibit 2 displays global debt by sector as a percentage of GDP for various mature
and emerging market countries at the end of the first quarter of 2018. In general, debt
in proportion to GDP is higher in developed countries. However, debt takes different
forms in different countries.

Exhibit2 Global Debt by Sector as Percentage of GDP

Non-Financial

% of GDP Households Corporates Government Financial Sector Total
United States 76.4 72.3 101.0 80.0 329.7
Japan 54.7 98.8 223.8 149.2 526.5
United Kingdom 86.3 84.2 104.8 180.9 456.2
China 49.2 162.9 47.8 39.4 299.3
South Korea 95.6 99.2 37.9 82.6 315.3
Brazil 24.9 44.3 83.9 33.8 186.9
Mexico 16.5 27.4 35.4 16.8 96.1
Israel 42.3 69.7 60.3 9.6 181.9
Nigeria 3.9 13.6 24.3 3.0 44.8

Source: Institute of International Finance Global Debt Monitor, July 9, 2018.

2.1.2 Classification by Credit Quality

Investors who hold bonds are exposed to credit risk, which is the risk of loss resulting
from the issuer failing to make full and timely payments of interest and/or principal.
Bond markets can be classified based on the issuer’s creditworthiness as judged by credit
rating agencies. Ratings of Baa3 or above by Moody’s Investors Service or BBB— or
above by Standard & Poor’s (S&P) and Fitch Ratings are considered investment grade.
In contrast, ratings below these levels are referred to as non-investment grade, high
yield, speculative, or “junk” An important point to understand is that credit ratings
are an assessment of the issuer’s creditworthiness at a certain point in time; they are
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not a recommendation to buy or sell the issuer’s securities. In addition, credit rati
are not static; they will change if a credit rating agency perceives that the prob%%" v
of default for an issuer has changed. f
One of the reasons why the distinction between investment-grade and@g -yield
bond markets matters is because institutional investors may be p@ﬁ%ited from
investing in, or restricted in their exposure to, lower-quality or lower-rated securities.
Prohibition or restriction in high-yield bond holdings generally arise because of a more
restrictive risk—reward profile that forms part of the investor’s investment objectives
and constraints. For example, regulated banks and life insurance companies are usually
limited to investing in very highly rated securities. In contrast, the sovereign wealth
funds of both Qatar and Kuwait have no formal restrictions on what type of assets
they can hold or on the percentage split between bond market sectors. Globally,
investment-grade bond markets tend to be more liquid than high-yield bond markets.

2.1.3 Classification by Maturity

Fixed-income securities can also be classified by the original maturity of the bonds
when they are issued. Securities that are issued with a maturity at issuance (original
maturity) ranging from overnight to one year are money market securities. Some
of these securities are issued by sovereign governments, such as Treasury bills. The
corporate sector also issues fixed-income securities with short maturities. Examples
include commercial paper and negotiable certificates of deposit. In contrast, capital
market securities are securities that are issued with an original maturity longer than
one year.

2.1.4 Classification by Currency Denomination

One of the critical ways to distinguish among fixed-income securities is by currency
denomination. The currency denomination of the bond’s cash flows influences which
interest rates affect a bond’s price. For example, if a bond is denominated in yen,
its price will be primarily driven by the credit quality of the issuer and by Japanese
interest rates.

Exhibit 3 presents data on debt as a percentage of GDP for several emerging market
countries for local currency (LC) and foreign currency (FC) issuances at the end of
the first quarter of 2018. Government debt is almost entirely in the domestic currency
whereas corporate and bank debt differs considerably by country.

Exhibit3 Debt by Local and Foreign Currency for several Emerging Markets

Non-Financial

Corporates Government Financial Sector
% of GDP LC FC LC FC LC FC
Brazil 28.3 16.0 81.1 2.8 25.9 7.8
India 37.7 8.9 66.6 1.7 1.1 3.9
Mexico 7.2 20.2 29.8 5.6 13.8 3.0
Turkey 28.7 36.8 17.0 11.2 4.5 21.6

Source: Institute of International Finance Global Debt Monitor, July 9, 2018
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2.1.5 Classification by Type of Coupon

Another way of classifying fixed-income markets is by type of coupon. Some bonds pay
a fixed rate of interest; others, called floating-rate bonds, floating-rate notes (FRNSs)
or floaters, pay a rate of interest that adjusts to market interest rates at regular, short-
term intervals (e.g., quarterly).

2.1.5.1 Demand and Supply of Fixed-Rate vs. Floating-Rate Debt Balance sheet risk
management considerations explain much of the demand and supply of floating-rate
debt. For instance, the funding of banks—that is, the money banks raise to make loans
to companies and individuals—is often short term and issued at rates that change or
reset frequently. When there is a mismatch between the interest paid on the liabilities
(money the bank borrowed) and the interest received on the assets (money the bank lent
or invested), banks are exposed to interest rate risk—that is, the risk associated with a
change in interest rate. In an effort to limit the volatility of their net worth resulting from
interest rate risk, banks that issue floating-rate debt often prefer to make floating-rate
loans and invest in floating-rate bonds or in other adjustable-rate assets. In addition
to institutions with short-term funding needs, demand for floating-rate bonds comes
from investors who believe that interest rates will rise. In that case, investors will benefit
from holding floating-rate investments compared with fixed-rate ones.

On the supply side, issuance of floating-rate debt comes from institutions needing
to finance short-term loans, such as consumer finance companies. Corporate borrowers
also view floating-rate bonds as an alternative to using bank liquidity facilities (e.g.,
lines of credit), particularly when they are a lower cost option, and as an alternative
to borrowing long-term at fixed rates when they expect interest rates will fall.

2.1.5.2 Reference Rates The coupon rate of a floating rate bond is typically expressed
as a reference rate plus a spread or margin. The spread is usually set when the bond
is issued and remains constant until maturity. It is primarily a function of the issuer’s
credit risk at issuance: the lower the issuer’s credit quality (the higher its credit risk),
the higher the spread. The reference rate, however, resets periodically. Therefore, the
coupon rate adjusts to the level of market interest rates each time the reference rate is
reset. The choice of the reference rate is critical because the reference rate is the primary
driver of a bond’s coupon rate. Thus, the issuer’s cost of financing and the investor’s
return from investing in the bonds depend on the reference rate.

Different reference rates are used depending on where the bonds are issued and
their currency denomination. The London interbank offered rate (Libor) has long
been the reference rate for many floating-rate bonds, in particular those issued in the
US domestic and Eurobond markets. For example, a typical coupon rate for a floater
denominated in British sterling that pays coupons semi-annually would be the sterling
six-month Libor plus a spread. The coupon rate that is paid at the end of a six-month
period is set based on the sterling six-month Libor at the beginning of the period,
and it remains constant throughout the six months. Every six months, the coupon
rate is reset in line with the sterling six-month Libor prevailing on the reset date. For
floating-rate bonds denominated in US dollars, the reference rate usually has been the
US dollar Libor—the US dollar three-month Libor if the coupons are paid quarterly
or the US dollar 12-month Libor if the coupons are paid annually.

As illustrated in these examples, “Libor” is a collective name for multiple rates.
Libor reflects the rate at which a panel of banks believe they could borrow unsecured
funds from other banks in the London interbank money market for different currencies
and different borrowing periods ranging from overnight to one year—the interbank
money market, or interbank market, is the market of loans and deposits between
banks for maturities up to one year. The sidebar describes how Libor is being phased
out and likely will be replaced by new money market reference rates by the end of 2021.
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The Phaseout of Libor? N

Starting in 1986, daily Libor quotations for various currencies and maturities set by
the British Bankers’ Association (BBA). Every business day, a select group o@nks would
submit to the BBA the rates at which they believed they could borrow from other banks in
the London interbank market. Over time, the coverage grew to include 10 currencies and
15 borrowing periods. The submitted rates would be ranked from highest to lowest, and
the upper and lower four submissions would be discarded. The arithmetic mean of the
remaining rates became the Libor setting for a particular combination of currency and
maturity. The 150 Libor quotations would then be communicated to market participants
for use as reference rates in many different types of debt, including floating-rate bonds.

Problems with Libor first arose during the global financial crisis of 2007-2009 when
the perceived default and liquidity risks of major international banks rose significantly.
Some banks were allegedly submitting lowered rates to influence the market perception
of their credit quality. In addition, some banks were allegedly altering their submitted
rates to improve the valuation of their derivatives positions in contracts tied to Libor. In
2014, UK regulatory authorities transferred the administration of Libor from BBA to ICE
(International Currency Exchange). Under ICE, the size for Libor quotations was reduced
to 5 currencies and 7 maturities.

By 2017 it became apparent that the lack of activity in interbank borrowing and lending
meant that Libor submissions were based more on judgment of market conditions than
actual trades. Therefore, the decision was made that the panel of banks would no longer
be required to submit quotations after 2021. In anticipation of the eventual demise of
Libor, market participants and regulators have been working to develop new alternative
money market reference rates. In the United States, it appears that the new rate will be
SOFR (secured overnight financing rate). SOFR, which has begun to be reported daily by
the US Federal Reserve, is based on actual transactions in the sale-repurchase agreement
(“repo”) market. (Repos are described in section 8.3 of this reading). In July 2018, Fannie
Mae, a major institution in the US secondary mortgage market, issued USD 6 billion in
floating-rate notes at SOFR plus a small spread.

Although there have been Libor quotations for currencies such as the euro and the
yen, alternative interbank offered rates have been used for floating-rate debt issued
in these currencies, such as the Euro interbank offered rate (Euribor) and the Tokyo
interbank offered rate (Tibor), respectively. Similar sets of interbank offered rates exist
in other markets, for instance, the Singapore interbank offered rate (Sibor), the Hong
Kong interbank offered rate (Hibor), the Mumbai interbank offered rate (Mibor), and
the Korea interbank offered rate (Koribor) for floating-rate debt issued in Singapore
dollar, Hong Kong dollar, Indian rupee, and the Korean won, respectively. All these
different interbank offered rates are sets of rates for borrowing periods of various
maturities of up to one year. The processes to determine them are similar, except
that the sets of banks and organizations fixing the daily rates are different. As Libor
is eventually phased out, new reference rates in these currencies will emerge.

The use of these money market reference rates extends beyond setting coupon
rates for floating-rate debt. These rates are also used as reference rates for other debt
instruments including mortgages, derivatives such as interest rate and currency swaps,
and many other financial contracts and products. As of 2018, it is estimated that nearly
USD 350 trillion in financial instruments are tied to Libor. A major task going forward
will be to renegotiate the terms on these contracts as Libor no longer is relevant.

2 This sidebar is based on “Libor: Its Astonishing Ride and How to Plan for Its End,” by Liang Wu, a
Numerix white paper, February 2018.
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2.1.6 Classification by Geography

A distinction is very often made between the domestic bond, foreign bond, and
Eurobond markets. Bonds issued in a specific country, denominated in the currency
of that country, and sold in that country are classified as domestic bonds if they are
issued by an issuer domiciled in that country and foreign bonds if they are issued by
an issuer domiciled in another country. Domestic and foreign bonds are subject to
the legal, regulatory, and tax requirements that apply in that particular country. In
contrast, a Eurobond is issued internationally, outside the jurisdiction of the country
in whose currency the bond is denominated. The Eurobond market has traditionally
been characterized by less reporting, regulatory and tax constraints than domestic
and foreign bond markets. These fewer constraints explain why approximately 80%
of entities that issue bonds outside their country of origin choose to do so in the
Eurobond market rather than in a foreign bond market. In addition, Eurobonds are
attractive for issuers because it gives them the ability to reach out to more investors
globally. Access to a wider pool of investors often allows issuers to raise more capital
and usually at a lower cost.

Investors make a distinction between countries with established capital markets
(developed markets) and countries where the capital markets are in earlier stages of
development (emerging markets). For emerging bond markets, a further distinction is
made between bonds issued in local currency and bonds issued in a foreign currency,
such as the euro or the US dollar.

Emerging bond markets are much smaller than developed bond markets. But as
demand from local and international investors has increased, issuance and trading
of emerging market bonds have risen in volume and value. International investors’
interest in emerging market bonds has been triggered by a desire to diversify risk
across several jurisdictions in the belief that investment returns across markets are
not closely correlated. In addition, emerging market bonds usually offer higher yields
(return) than developed market bonds because of the higher perceived risk. Emerging
countries typically lag developed countries in the areas of political stability, property
rights, and contract enforcement, which often leads to a higher credit risk and higher
yields. Many emerging countries, however, are less indebted than their developed coun-
terparts and benefit from higher growth prospects, which appeals to many investors.

2.1.7 Other Classifications of Fixed-Income Markets

There are various other ways of classifying fixed-income markets. Market participants
may classify fixed-income markets based on some specific characteristics associ-
ated with the fixed-income securities. Specific market sectors that are of interest
to some investors are inflation-linked bonds and, in some jurisdictions, tax-exempt
bonds. Issuance of either type of bond tends to be limited to certain types of issuers.
Inflation-linked bonds or linkers are typically issued by governments, government-
related entities, and corporate issuers that have an investment-grade rating. They
offer investors protection against inflation by linking the coupon payment and/or the
principal repayment to an index of consumer prices.

Tax-exempt bonds can only be issued in those jurisdictions that recognize such
tax exemption. In the United States for example, there is an income tax exemption
for some of the bonds issued by governments or by some non-profit organizations.
In particular, local governments can issue municipal bonds (or munis) that are tax
exempt (they can also issue taxable municipal bonds, although tax-exempt munis are
more frequently issued than taxable munis). Tax-exempt bonds also exist in other
jurisdictions. For example, the National Highways Authority of India (NHAI) issues
tax-exempt bonds. In countries that implement a capital gains tax, there may be tax
exemptions for some types of bonds. In the United Kingdom for example, government
gilts are not subject to capital gains tax.
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EXAMPLE 1

(é.
Classification of Fixed-Income Markets (Q

1 Which of the following is most likely an issuer of bonds? $$$
A Hedge fund
B Pension fund
C Local government
2 A bond issued by a city would most likely be classified as a:
A supranational bond.
B quasi-government bond.
C non-sovereign government bond.

3 A fixed-income security issued with a maturity at issuance of nine months
is most likely classified as a:

A capital market security.
B money market security.
C securitized debt instrument.

4 The price of a bond issued in the United States by a British company and
denominated in US dollars is most likely to:

A change as US interest rates change.
B change as British interest rates change.
C be unaffected by changes in US and British interest rates.

5 Interbank offered rates are best described as the rates at which a panel of
banks can:

A issue short-term debt.
B borrow unsecured funds from other major banks.
C Dborrow from other major banks against some form of collateral.

6 A company issues floating-rate bonds. The coupon rate is expressed as the
three-month Libor plus a spread. The coupon payments are most likely to
increase as:

A Libor increases.
B the spread increases.

C the company’s credit quality decreases.

Solution to 1:

C is correct. Major issuers of bonds include sovereign (national) governments,
non-sovereign (local) governments, quasi-government agencies, supranational
organizations, and financial and non-financial companies. A and B are incorrect
because hedge funds and pension funds are typically investors in, not issuers
of, bonds.

Solution to 2:

Cis correct. Non-sovereign (local) government bond issuers include provinces,
regions, states, and cities. A is incorrect because supranational bonds are issued
by international organizations. B is incorrect because quasi-government bonds
are issued by agencies that are either owned or sponsored by governments.
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Solution to 3:

B is correct. Money market securities are issued with a maturity at issuance
(original maturity) ranging from overnight to one year. A is incorrect because
capital market securities are issued with an original maturity longer than one year.
Cis incorrect because securitization, which leads to the creation of securitized
debt instruments, does not relate to a bond’s maturity but to the process that
transforms private transactions between borrowers and lenders into securities
traded in public markets.

Solution to 4:

A is correct. The currency denomination of a bond’s cash flows influences which
country’s interest rates affect a bond’s price. The price of a bond issued by a British
company and denominated in US dollars will be affected by US interest rates.

Solution to 5:

B is correct. Interbank offered rates represent a set of interest rates at which
major banks believe they could borrow unsecured funds from other major banks
in the interbank money market for different currencies and different borrowing
periods ranging from overnight to one year.

Solution to 6:

A is correct. The coupon payments of a floating-rate bond that is tied to the
three-month Libor will reset every three months, based on changes in Libor.
Thus, as Libor increases, so will the coupon payments. B is incorrect because
the spread on a floating-rate bond is typically constant; it is set when the bond is
issued and does not change afterward. C is incorrect because the issuer’s credit
quality affects the spread and thus the coupon rate that serves as the basis for
the calculation of the coupon payments, but only when the spread is set—that
is, at issuance.

2.2 Fixed-Income Indexes

A fixed-income index is a multi-purpose tool used by investors and investment man-
agers to describe a given bond market or sector, as well as to evaluate the performance
of investments and investment managers. Most fixed-income indexes are constructed
as portfolios of securities that reflect a particular bond market or sector. The index
construction—that is, the security selection and the index weighting—varies among
indexes.? Index weighting may be based on price or value (market capitalization).

There are literally dozens of fixed-income indexes globally, capturing different
aspects of the fixed-income markets discussed earlier. One of the most popular set
of indexes is the Bloomberg Barclays Global Aggregate Bond Index, which represents
a broad-based measure of the global investment-grade fixed-rate bond market. It has
an index history beginning on 1 January 1990 and contains three important compo-
nents: the US Aggregate Bond Index (formerly Lehman Aggregate Bond Index), the
Pan-European Aggregate Bond Index, and the Asian-Pacific Aggregate Bond Index.
These indexes reflect the investment-grade sectors of the US, European, and Asian-
Pacific bond markets, respectively.

With respect to emerging markets, one of the most widely followed indexes is the
J.P. Morgan Emerging Market Bond Index (EMBI) Global, which includes US dollar-
denominated Brady bonds (bonds issued primarily by Latin American countries in

3 Fixed-income indexes are discussed in greater details in the CFA Reading on “Security Market Indexes”.
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the late 1980s under a debt restructuring plan aimed at converting bank loans i
tradable securities), Eurobonds and loans issued by sovereign and quasi—sove)ggn
entities in several emerging markets.

Another popular set of indexes is the FTSE Global Bond Index Series, sitiich has
been set up to provide coverage of different classes of securities related e govern-
ment and corporate bond markets. It includes indexes of global goverhment bonds,
euro-denominated government bonds from emerging markets, sterling- and euro-
denominated investment-grade corporate bonds, and covered bonds from Germany
and other European Union issuers. Covered bonds are debt obligations issued by
banks and backed (secured) by a segregated pool of assets.

Many other fixed-income indexes are available to investors and investment man-
agers to measure and report performance.

2.3 Investors in Fixed-Income Securities

The overview of fixed-income markets has so far focused on the supply side. Before
discussing bond issuers in greater detail, it is important to consider the demand side
because demand for a particular type of bond or issuer may affect supply. After all,
market prices are the result of the interaction between demand and supply; neither
one can be considered in isolation. For example, an increase in demand for inflation-
linked bonds as a result of investors” desire to protect the value of their portfolios
against inflation risk may lead governments to issue a greater quantity of this type of
bond. By issuing relatively more inflation-linked bonds for which there is demand, a
government not only manages to sell its bond issue and get the funds required, but
it may also benefit from a lower cost of financing.

There are different types of investors in fixed-income securities. Major categories
of bond investors include central banks, institutional investors, and retail investors.
The first two typically invest directly in fixed-income securities. In contrast, retail
investors often invest indirectly through fixed-income mutual funds or exchange-
traded funds (ETFs).

Central banks use open market operations to implement monetary policy. Open
market operations refer to the purchase or sale of bonds, usually sovereign bonds
issued by the national government. By purchasing (selling) domestic bonds, central
banks increase (decrease) the monetary base in the economy. Central banks may also
purchase and sell bonds denominated in foreign currencies as part of their efforts to
manage the relative value of the domestic currency and their country’s foreign reserves.

Institutional investors, including pension funds, hedge funds, charitable foundations
and endowments, insurance companies, and banks, represent the largest groups of
investors in fixed-income securities. Another major group of investors is sovereign
wealth funds, which are state-owned investment funds that tend to have very long
investment horizons and aim to preserve or create wealth for future generations.

Finally, retail investors often invest heavily in fixed-income securities because of
the attractiveness of relatively stable prices and steady income production.

Fixed-income markets are dominated by institutional investors in part because of
the high informational barriers to entry and high minimum transaction sizes. Fixed-
income securities are far more diverse than equity securities because of the variety of
types of issuers and securities. In addition, unlike common shares that are primarily
issued and traded in organized markets, the issuance and trading of bonds very often
occurs in over-the-counter (OTC) markets. Thus, fixed-income securities are more
difficult to access than equity securities. For these reasons, institutional investors tend
to invest directly in bonds, whereas most retail investors prefer to use investment
vehicles, such as mutual funds and ETFs.
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EXAMPLE 2

Investors in Fixed-Income Securities

1 Open market operations describe the process used by central banks to
buy and sell bonds to:

A implement fiscal policy.
B control the monetary base.
C issue and repay government debt.
2 Retail investors most often:
A do not invest in fixed-income securities.
B invest directly in fixed-income securities.

C invest indirectly in fixed-income securities through mutual funds or
exchange-traded funds.

Solution to 1:

B is correct. Open market operations refer to the purchase or sale of bonds,
usually sovereign bonds issued by the national government, as a means of imple-
menting monetary policy. By purchasing (selling) bonds, central banks increase
(decrease) the monetary base in the economy, thus controlling the money supply.
A is incorrect because open market operations help facilitate monetary policy,
not fiscal policy (which is the taxing and spending by the national government).
C is incorrect because although Treasury departments and some central banks
may facilitate the issuance and repayment of government debt, open market
operations specifically refer to the implementation of monetary policy.

Solution to 2:

C is correct. Retail investors often invest in fixed-income securities because
of the attractiveness of relatively stable prices and steady income production.
However, because most retail investors lack the expertise to value fixed-income
securities and are not large enough investors to buy and sell them directly, they
usually invest in fixed income indirectly through mutual funds and exchange-
traded funds.

PRIMARY AND SECONDARY BOND MARKETS

Primary bond markets are markets in which issuers initially sell bonds to investors
to raise capital. In contrast, secondary bond markets are markets in which existing
bonds are subsequently traded among investors. As with all financial markets, primary
and secondary bond markets are regulated within the framework of the overall finan-
cial system. An established independent regulatory authority is usually responsible for
overseeing both the structure of the markets and the credentials of market participants.
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3.1 Primary Bond Markets 0((\

Issuances in primary bond markets are frequent. Different bond issuing mechagsms
are used depending on the type of issuer and the type of bond issued. A issue
can be sold via a public offering (or public offer), in which any member gfthe public
may buy the bonds, or via a private placement, in which only a seleo&\l investor, or
group of investors, may buy the bonds.

3.1.1 Public Offerings

Investment banks play a critical role in bond issuance by assisting the issuer in access-
ing the primary market and by providing an array of financial services. The most
common bond issuing mechanisms are underwritten offerings, best effort offerings,
and auctions. In an underwritten offering, also called a firm commitment offering,
the investment bank guarantees the sale of the bond issue at an offering price that is
negotiated with the issuer. Thus, the investment bank, called the underwriter, takes
the risk associated with selling the bonds. In contrast, in a best effort offering, the
investment bank only serves as a broker. It only tries to sell the bond issue at the
negotiated offering price if it is able to for a commission. Thus, the investment bank
has less risk and correspondingly less incentive to sell the bonds in a best effort
offering than in an underwritten offering. An auction is a bond issuing mechanism
that involves bidding.

3.1.1.1 Underwritten Offerings Underwritten offerings are typical bond issuing
mechanisms for corporate bonds, some local government bonds (such as municipal
bonds in the United States), and some asset-backed securities (such as mortgage-backed
securities). The underwriting process typically includes six phases.

The underwriting process starts with the determination of the funding needs.
Often with the help of an adviser or advisers, the issuer must determine how much
money must be raised, the type of bond offering, and whether the bond issue should
be underwritten.

Once the issuer has decided that the bond issue should be underwritten, it must
select the underwriter, which is typically an investment bank. The underwriter of a
bond issue takes the risk of buying the newly issued bonds from the issuer, and then
resells them to investors or to dealers who then sell them to investors. The difference
between the purchase price of the new bond issue and the reselling price to investors
is the underwriter’s revenue. A relatively small-size bond issue may be underwritten
by a single investment bank. It is more common for larger bond issues, however, to
be underwritten by a group, or syndicate, of investment banks. In this case, the bond
issue is referred to as a syndicated offering. There is a lead underwriter that invites
other investment banks to join the syndicate and that coordinates the effort. The
syndicate is collectively responsible for determining the pricing of the bond issue and
for placing (selling) the bonds with investors.

The third phase of an underwritten offering is to structure the transaction. Before
the bond issue is announced, the issuer and the lead underwriter discuss the terms of
the bond issue, such as the bond’s notional principal (total amount), the coupon rate,
and the expected offering price. The underwriter or the syndicate typically organizes
the necessary regulatory filings and prepares the offering circular or prospectus that
provides information about the terms of the bond issue. The issuer must also choose
a trustee, which is typically a trust company or the trust department of a bank, to
oversee the master bond agreement. The bond offering is formally launched the day
the transaction is announced, usually in the form of a press release. The announcement
specifies the new bond issue’s terms and conditions, including the bond’s features,
such as the maturity date, the currency denomination, and the expected coupon range,
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as well as the expected offering price. The issuer also releases the offering circular or
prospectus. The final terms may differ from these terms because of changes in market
conditions between the announcement day and the pricing day.

The success of the bond issue depends on the underwriter or syndicate’s discern-
ment in assessing market conditions and in pricing the bond issue accordingly. The
pricing of the bond issue is, therefore, an important phase of an underwritten offering.
Ideally, the bond issue should be priced so that the amount of bonds available is equal to
the demand for the bonds by investors. If the offering price is set too high, the offering
will be undersubscribed—that is, there will be insufficient demand for the bond issue.
As a consequence, the underwriter or syndicate will fail to sell the entire bond issue.
Alternatively, if the offering price is set too low, the offering will be oversubscribed.
Underwriters may aim at a small oversubscription because it reduces the risk of being
unable to sell the entire bond issue. But a large oversubscription indicates that the
offering terms were probably unfavorable to the issuer in that the issuer might have
raised the desired amount of capital at a lower coupon rate.

Between the announcement of a bond issue and the end of the subscription
period, the underwriter or syndicate must gauge what the demand for the bond issue
is and at what price the bond should be offered to ensure that the entire bond issue is
placed without running the risk of a large oversubscription. There are different ways
for underwriters to do so. The bond issue is usually marketed to potential investors.
This may be by an indirect approach, such as an advertisement in a newspaper, a
commonly used approach for bond issued by household names, or through direct
marketing and road shows, aimed at institutional investors such as pension funds
and insurance companies. The underwriter or syndicate may also approach large
institutional investors and discuss with them the kind of bond issues they are willing
to buy. These buyers are known as the “anchor” For some, but not all, bond issues,
the grey market is another way for underwriters to gauge investor’s interest. The grey
market, also called “when issued” market, is a forward market for bonds about to
be issued. Trading in the grey market helps underwriters determine what the final
offering price should be.

The pricing day is the last day when investors can commit to buy the bond issue,
and it is also the day when the final terms of the bond issue are agreed on. The fol-
lowing day, called the “offering day,’ the underwriting agreement that includes the
bond issue’s final terms is signed. The underwriting process then enters the issuing
phase. The underwriter or the syndicate purchases the entire bond issue from the
issuer, delivers the proceeds, and starts reselling the bonds through its sales network.

The underwriting process comes to an end about 14 days later, on the closing
day, when the bonds are delivered to investors. Investors no longer receive a paper
settlement; instead, the bond itself is represented by a global note that is typically
held by the paying agent.

3.1.1.2 Shelf Registration A shelf registration allows certain authorized issuers
to offer additional bonds to the general public without having to prepare a new and
separate offering circular for each bond issue. Rather, the issuer prepares a single,
all-encompassing offering circular that describes a range of future bond issuances, all
under the same document. This master prospectus may be in place for years before it
is replaced or updated, and it may be used to cover multiple bond issuances.

Under a shelf registration, each individual offering is prefaced with a short issue
announcement document. This document must confirm that there has been no change
to material elements of the issuer’s business, or otherwise describe any changes to the
issuer’s financial condition since the master prospectus was filed. Because shelf issu-
ances are subject to a lower level of scrutiny compared with standard public offerings,
they are only an option for well-established issuers that have convinced the regulatory
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authorities of their financial strength. Additionally, certain jurisdictions may o

allow shelf registrations to be purchased by “qualified” institutional investors—¢hat
is, institutional investors that meet a set of criteria set forth by the regulato:{Q(b'
3.1.1.3 Auctions An auction is a method that involves bidding. It is h@\ﬁl in pro-
viding price discovery (i.e,, it facilitates supply and demand in determi prices) and
in allocating securities. In many countries, most sovereign bonds are sold to the public
via a public auction. For example, in 2017, the United States conducted 277 public
auctions and issued approximately $8.5 trillion of new securities such as Treasury bills,
notes, bonds, and Treasury Inflation-Protected Securities (TIPS). The public auction
process used in the United States is a single-price auction through which all the win-
ning bidders pay the same price and receive the same coupon rate for the bonds. In
contrast, the public auction process used in Canada and Germany is a multiple-price
auction process, which generates multiple prices and yields for the same bond issue.

The US sovereign bond market is one of the largest and most liquid bond markets
globally, so we will illustrate the US single-price auction process. This process includes
three phases: announcement, bidding, and issuance. First, the US Treasury announces
the auction and provides information about the bond issue, such as the amount of
securities being offered, the auction date, the issue date, the maturity date, bidding
close times, and other pertinent information.

After the auction announcement is made, dealers, institutional investors, and indi-
vidual investors may enter competitive or non-competitive bids. With competitive bids,
a bidder specifies the rate (yield) that is considered acceptable; if the rate determined
at auction is lower than the rate specified in the competitive bid, the investor will not
be offered any securities. In contrast, with non-competitive bids, a bidder agrees to
accept the rate determined at auction; non-competitive bidders always receive their
securities. At the close of the auction, the US Treasury accepts all non-competitive
bids and competitive bids in ascending order of their rates (lowest to highest) until the
amount of bids is equal to the amount the issuer requires. All bidders receive the same
rate, based on the highest accepted bid. This single-price auction process encourages
aggressive bidding and potentially results in a lower cost of funds (i.e., lower coupon
rate) for the U.S Treasury because all the winning bidders pay the same price.

On the issue day, the US Treasury delivers the securities to the winning bidders
and collects the proceeds from investors. After the auction process is complete, the
securities are traded in secondary markets like other securities.

Exhibit 4 shows the results of a US Treasury public auction.
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Exhibit4 Results of a US Treasury Public Auction on 23 July 2018

TREASURY NEWS

Deparrment of the Treasury » Buresw of the Fiscal Service

For Imemediass Releans CORTACT Temmey Andicms
Iely3, 1013 OIS CH3330

TREASURY AUCTION EERULTS

Term and Type of Sacurity 182-Day Bill

CUSIP Number D12TREQUE

HighRae * 2.140%%

Alotted at High 20.02%

Price 98.918111

Investment Rage ° 1.193%

Meadizn Rata 1.110%

Low Rats* 1.085%

Tzzne Diate July 26, 2018

Matwity Dae January 24, 1019

Tendersd Accepted
Competifive $128.028 860 200 $43 206,629 100
‘Noncompetitive $793 540,100 $703,540,100
HAMA (N oncomgps titiva) 51,000,000, 000 31,000,000 000
Subtotal® $130.722.409 300 $45 000,169, 300"
S0MA 0 30
Total $7130,722_409 300 45 D00_169 300
Tendered Accepted

Primary Dealer” $08.935.000.000 $20.122.560 000
Dimect Bidder® 56,105 000, 000 35205000000
Indirect Bidder * $23 888,860 200 317870060 200
Total Compe titive $125 918,560,100 $43 706,620 100

AT pmeddery 2% o wer saten e 2coepied i fll

s vallent mompon Sz vield

25084 of s 2emouet of scospted competitive tenders was tendarsd 21 or bl owr ot rte

“3% of the 2monet of acoepesd competitive teanders wan tendared 2 or b o that rate.

“Bid-to-Cover Rasior $130,722,409 300/ 845,000, 162,300 =150

“Awasd o TresveryDirect — $354.974 100,

Py demlem &= solrithers bidding for thesr o howas 2ocoust.

e Primay dealer b mmithers bi dding for thesr own howss acousty.

"Cmstoerers placing compesive bids theos gh adinct P Forsign an Monstasy At Ses placing bidh fhrough thoF ederal Reserve
Bask of Ner Yok

Source: Based on information from www.treasurydirect.gov.

The rate determined at auction was 2.140%. T-bills are pure discount bonds; they
are issued at a discount to par value and redeemed at par. Investors paid 98.918111%
of par—that is, $9,891.81 per $10,000 in par value. The US Treasury received bids for
$130.7 billion, but only raised $45.0 billion. All the non-competitive bids ($793.5 mil-
lion) were accepted, but only a third ($43.2 of the $128.9 billion) of competitive bids
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was accepted. Note that half the competitive bids were submitted with a rate low,
than 2.110% (the median rate). All successful bidders, however, received the r: f
2.140%, which is the essential feature of a single-price auction. @

Exhibit 4 also identifies the types of bidders. Most US Treasury secujities are
bought at auction by primary dealers. Primary dealers are financial i@.\tions that
are authorized to deal in new issues of US Treasury securities. They have established
business relationships with the Federal Reserve Bank of New York (New York Fed),
which implements US monetary policy. Primary dealers serve primarily as trading
counterparties of the New York Fed and are required to participate meaningfully in
open market operations and in all auctions of US Treasury securities. They also provide
the New York Fed with market information. Institutional investors and central banks
are the largest investors in US Treasury securities; only a very small amount of these
bonds is purchased directly by individual investors.

3.1.2 Private Placements

A private placement is typically a non-underwritten, unregistered offering of bonds
that are sold only to an investor or a small group of investors. Typical investors in
privately placed bonds are large institutional investors. A private placement can be
accomplished directly between the issuer and the investor(s) or through an investment
bank. Because privately placed bonds are unregistered and may be restricted securities
that can only be purchased by some types of investors, there is usually no active second-
ary market to trade them. However, trading may be possible under certain conditions.
For example, restricted securities issued under Rule 144A in the United Sates cannot
be sold to the public, but they can be traded among qualified institutional investors.
Even if trading is possible, privately placed bonds typically exhibit lower liquidity than
publicly issued bonds. Insurance companies and pension funds are major buyers of
privately placed bonds because they do not need every security in their portfolio to
be liquid and they often value the additional yield offered by these bonds.

Private placements sometimes represent a step in the company’s financing evolution
between syndicated loans (loans from a group of lenders to a single borrower further
discussed in Section 6.1) and public offerings. Privately placed bonds are often issued
in small aggregate amounts, at times by unknown issuers. Many investors may not be
willing to undertake the credit analysis that is required for a new name, in particular if
the offering amount is small. Unlike in a public offering in which the bonds are often
sold to investors on a take-it-or-leave-it basis, investors in a private placement can
influence the structure of the bond issue, including such considerations as asset and
collateral backing, credit enhancements, and covenants. It is common for privately
placed bonds to have more customized and restrictive covenants than publicly issued
ones. In addition to being able to negotiate the terms of the bonds and align them
with their needs, investors in private placements are rewarded by getting the bonds,
which is not always the case in public offerings in which investors cannot know for sure
when the issue will become available and how many securities they will be allocated.

Private placements are also offered by regular bond issuers, in particular for smaller
amounts of capital raised in major currencies, such as US dollars, euros, or sterling.
Private placements are usually more flexible than public offerings and allow regular
issuers to tailor the bond issue to their own needs.

3.2 Secondary Bond Markets

Secondary markets, also called the “aftermarket,” are where existing securities are
traded among investors. Securities can be traded directly from investor to investor,
or through a broker or dealer to facilitate the transaction. The major participants in
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secondary bond markets globally are large institutional investors and central banks.
The presence of retail investors in secondary bonds markets is limited, unlike in
secondary equity markets.

The key to understanding how secondary bond markets are structured and
function is to understand liquidity. Liquidity refers to the ability to trade (buy or
sell) securities quickly and easily at prices close to their fair market value. Liquidity
involves much more than “how quickly one can turn a bond into cash”” This statement
implicitly assumes a long position, but some market participants need to buy quickly
when covering a short position. The other aspect of liquidity that is often ignored is
that speed of trading alone does not constitute a liquid market. One can always buy
something quickly by offering a very high price or sell something quickly by accepting
a very low price. In a liquid market, trading takes place quickly at prices close to the
security’s fair market value.

There are two main ways for secondary markets to be structured: as an organized
exchange or as an over-the-counter market. An organized exchange provides a place
where buyers and sellers can meet to arrange their trades. Although buy or sell orders
may come from anywhere, the transaction must take place at the exchange accord-
ing to the rules imposed by the exchange. In contrast, with OTC markets, buy and
sell orders initiated from various locations are matched through a communications
network. Thus, OTC markets need electronic trading platforms over which users
submit buy and sell orders. Bloomberg Fixed Income Electronic Trading platform is
an example of such a platform through which dealers stand ready to trade in multiple
bond markets globally. Although there is some trading of government bonds and very
active corporate bonds on many stock exchanges around the world, the vast majority
of bonds are traded in OTC markets.

The liquidity demands of fixed-income investors have evolved since the early
1990s. The type of investors who would buy and hold a bond to maturity that once
dominated the fixed-income markets has been supplanted by institutional investors
who trade actively. The dynamics of global fixed-income markets reflect this change
in the relative demand for liquidity.

We will illustrate how secondary markets work by using the example of Eurobonds.
The most important Eurobond trading center by volume is in London, although a
large number of market participants are also based in Brussels, Frankfurt, Zurich, and
Singapore. Liquidity is supplied by Eurobond market makers, of which approximately
35 are registered with the International Capital Market Association (ICMA). ICMA
is an association of banks and other financial institutions that provides a regulatory
framework for international bond markets and that is behind much of the established
uniform practices that are observed by all market participants in the Eurobond market.

The level of commitment to the different sectors of the market varies among
market makers. The bid-offer spread or bid-ask spread, which reflects the prices
at which dealers will buy from a customer (bid) and sell to a customer (offer or ask),
is very often used as an indicator of liquidity. It can be as low as 5 bps for very liquid
bond issues, such as issues of the World Bank, to no price quoted for illiquid issues.
A reasonable spread is of the order of 10-12 bps, whereas an illiquid spread may be
in excess of 50 bps. When there is no bid or offer price, the issue is completely illiquid
for trading purposes.

Settlement is the process that occurs after the trade is made. The bonds are passed
to the buyer and payment is received by the seller. Secondary market settlement for
government and quasi-government bonds typically takes place either on a cash basis
orona T + 1 basis. With cash settlement, trading and settlement occur on the same
day. With T + 1 settlement, settlement takes place the day after the trade date. In
contrast, corporate bonds usually settle ona 7'+ 2 or T + 3 basis, although settlement
can extend to T + 7 in some jurisdictions. Trades clear within either or both of the
two main clearing systems, Euroclear and Clearstream. Settlement occurs by means
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of a simultaneous exchange of bonds for cash on the books of the clearing syste
An electronic bridge connecting Euroclear and Clearstream allows transfer of bofids
from one system to the other, so it is not necessary to have accounts at both ms.
Both systems operate on a paperless, computerized book-entry basis, altho@? abond
issue is still represented by a physical document, the global note mentidried earlier.
All participants in either system will have their own internal account set up, and they
may also act as agent for buyers or sellers who do not possess an account.

EXAMPLE 3

Bond Markets

1 Which of the following best describes a primary market for bonds? A
market:

A in which bonds are issued for the first time to raise capital.
B that has a specific location where the trading of bonds takes place.
C in which existing bonds are traded among individuals and institutions.

2 US Treasury bonds are typically sold to the public via a(n):

A auction.
B primary dealer.
C secondary bond market.

3 In a single-price bond auction, an investor who places a competitive bid
and specifies a rate that is above the rate determined at auction will most
likely:

A not receive any bonds.
B receive the bonds at the rate determined at auction.
C receive the bonds at the rate specified in the investor’s competitive bid.

4 A bond purchased in a secondary market is most likely purchased from:
A the bond’s issuer.

B the bond’s lead underwriter.
C another investor in the bond.

5 Corporate bonds will most likely settle:

A on the trade date.
B on the trade date plus one day.
C by the trade date plus three days.

Solution to 1:

A is correct. Primary bond markets are markets in which bonds are issued for
the first time to raise capital. B is incorrect because having a specific location
where the trading of bonds takes place is not a requirement for a primary bond
market. C is incorrect because a market in which existing bonds are traded among
individuals and institutions is the definition of a secondary, not primary, market.

Solution to 2:

A is correct. US Treasury bonds are typically sold to the public via an auction.
B is incorrect because primary dealers are often bidders in the auction; they are
financial institutions that are active in trading US Treasury bonds. C is incorrect
because any bond issue coming directly to the market is considered to be in the
primary, not the secondary, market.
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Solution to 3:

A is correct. In a single-price bond auction, a bidder that enters a competitive
bid specifies the rate (yield) that is considered acceptable. If the rate specified in
the competitive bid is above the rate (yield) determined at auction, the investor
will not be offered any securities.

Solution to 4:

C is correct. Secondary bond markets are where bonds are traded among
investors. A and B are incorrect because a bond purchased from the bond’s
issuer or from the bond’s lead underwriter would happen in the primary, not
secondary, market.

Solution to 5:

C is correct. Corporate bonds typically settle on a 7'+ 2 or T + 3 basis—that
is, two or three days after the trade date—although settlement can extend to T’
+ 7 in some jurisdictions. A and B are incorrect because it is government and
quasi-government bonds, not corporate bonds, that typically settle either on a
cash basis or on a 7'+ 1 basis.

SOVEREIGN BONDS

National governments issue bonds primarily for fiscal reasons—to fund spending
when tax revenues are insufficient to cover expenditures. To meet their spending
goals, national governments issue bonds in various types and amounts. This section
discusses bonds issued by national governments, often referred to as sovereign
bonds or sovereigns.

4.1 Characteristics of Sovereign Bonds

Sovereign bonds denominated in local currency have different names in different
countries. For example, they are named US Treasuries in the United States, Japanese
government bonds (JGBs) in Japan, gilts in the United Kingdom, Bunds in Germany,
and obligations assimilables du Trésor (OATs) in France. Some investors or market
participants may refer to sovereign bonds as Treasury securities or Treasuries for
short, on the principle that the national Treasury department is often in charge of
managing a national government’s funding needs.

Names may also vary depending on the original maturity of the sovereign bond. For
example, US government bonds are named Treasury bills (T-bills) when the original
maturity is one year or shorter, Treasury notes (T-notes) when the original maturity
is longer than one year and up to 10 years, and Treasury bonds (T-bonds) when the
original maturity is longer than 10 years; in Spain, the sovereigns issued by Tesoro
Publico are named letras del Tesoro, bonos del Estado, and obligaciones del Estado
depending on the sovereign’s original maturity, one year or shorter, longer than one
year and up to five years, or longer than five years, respectively. Although very rare,
some bonds, such as the consols in the United Kingdom, have no stated maturity date.

The majority of the trading in secondary markets is of sovereign securities that
were most recently issued. These securities are called on-the-run. The latest sovereign
bond issue for a given maturity is also referred to as a benchmark issue because it
serves as a benchmark against which to compare bonds that have the same features
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(i.e., maturity, coupon type and frequency, and currency denomination) but that
issued by another type of issuer (e.g., non-sovereign, corporate). As a general rg,gaas
sovereign securities age, they trade less frequently.

One salient difference between money market securities, such as T-bills, aivd capital
market securities, such as T-notes and T-bonds, is the interest provisied*T-bills are
pure discount bonds; they are issued at a discount to par value and rédeemed at par.
The difference between the par value and the issue price is the interest paid on the
borrowing. In contrast, capital market securities are typically coupon (or coupon-
bearing) bonds; these securities make regular coupon payments and repay the par
value at maturity. Bunds pay coupons annually, whereas US Treasuries, JGBs, gilts,
and OATs make semi-annual coupon payments.

4.2 Credit Quality of Sovereign Bonds

Sovereign bonds are usually unsecured obligations of the sovereign issuer—that is,
they are not backed by collateral but by the taxing authority of the national gov-
ernment. When a national government runs a budget surplus, excess tax revenues
over expenditures are the primary source of funds for making interest payments and
repaying the principal. In contrast, when a country runs a budget deficit, the source
of the funds used for the payment of interest and repayment of principal comes either
from tax revenues and/or by “rolling over” (refinancing) existing debt into new debt.

Highly rated sovereign bonds denominated in local currency are virtually free of
credit risk. Credit rating agencies assign ratings to sovereign bonds, and these ratings
are called “sovereign ratings.” The highest rating (i.e., highest credit quality and lowest
credit risk) is AAA by S&P and Fitch and Aaa by Moody’s. In 2018, only a handful of
sovereign issuers were rated at this (theoretically) risk-free level by these three credit
rating agencies, including Germany, Singapore, Canada, Sweden, Norway, Denmark,
Luxembourg, Australia, Switzerland, the Netherlands, and the United Kingdom.
Notably, S&P downgraded the US from AAA to AA+ in 2011.

Credit rating agencies make a distinction between bonds issued in the sovereign’s
local currency and bonds issued in a foreign currency. In theory, a government can
make interest payments and repay the principal by generating cash flows from its
unlimited power (in the short run at least) to tax its citizens. A national government
also has the ability to print its own currency, whereas it is restricted in being able to
pay in a foreign currency only what it earns in exports or can exchange in financial
markets. Thus, it is common to observe a higher credit rating for sovereign bonds
issued in local currency than for those issued in a foreign currency. But there are
limits to a government’s ability to reduce the debt burden. As the sovereign debt crisis
that followed the global financial crisis has shown, taxing citizens can only go so far
in paying down debt before the taxation becomes an economic burden. Additionally,
printing money only serves to weaken a country’s currency relative to other curren-
cies over time.

The national government of a country that has a strong domestic savings base has
the luxury of being able to issue bonds in its local currency and sell them to domestic
investors. If the local currency is liquid and freely traded, the sovereign issuer may
also attract foreign investors who may want to hold that sovereign issuer’s bonds and
have exposure to that country’s local currency. A national government may also issue
debt in a foreign currency when there is demand for the sovereign issuer’s bonds, but
not necessarily in the sovereign’s local currency. For example, demand from overseas
investors has caused national governments such as Switzerland and Sweden to issue
sovereign bonds in US dollars and euros. Emerging market countries may also have
to issue in major currencies because international investors may be willing to accept
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the credit risk but not the foreign exchange (currency) risk associated with emerging
market bonds. When a sovereign issuer raises debt in a foreign currency, it usually
swaps the proceeds into its local currency.

4.3 Types of Sovereign Bonds

National governments issue different types of bonds, some of them paying a fixed
rate of interest and others paying a floating rate, including inflation-linked bonds.

4.3.1 Fixed-Rate Bonds

Fixed-rate bonds (i.e., bonds that pay a fixed rate of interest) are by far the most
common type of sovereign bond. National governments routinely issue two types of
fixed-rate bonds: zero-coupon bonds (or pure discount bonds) and coupon bonds.
A zero-coupon bond does not pay interest. Instead, it is issued at a discount to par
value and redeemed at par at maturity. Coupon bonds are issued with a stated rate of
interest and make interest payments periodically, such as semi-annually or annually.
They have a terminal cash flow equal to the final interest payment plus the par value.
As mentioned earlier, most sovereign bonds with an original maturity of one year or
less are zero-coupon bonds, whereas bonds with an original maturity longer than one
year are typically issued as coupon bonds.

4.3.2 Floating-Rate Bonds

The price of a bond changes in the opposite direction from the change in interest
rates, a relationship that is fully explained in the reading on understanding the risk
and return of fixed-income securities. Thus, investors who hold fixed-rate bonds are
exposed to interest rate risk: As interest rates increase, bond prices decrease, which
lowers the value of their portfolio. In response to public demand for less interest rate
risk, some national governments around the world issue bonds with a floating rate
of interest that resets periodically based on changes in the level of a reference rate
such as Libor. Although interest rate risk still exists on floating-rate bonds, it is far
less pronounced than that on fixed-rate bonds.

Examples of countries where the national government issues floating-rate bonds
include Germany, Spain, and Belgium in developed markets and Brazil, Turkey, Mexico,
Indonesia, and Poland in emerging markets. The largest sovereign issuer, the United
States, began issuing floating-rate bonds in January 2014. Two other large sovereign
issuers, Japan and the United Kingdom, have never issued bonds whose coupon rate
is tied to a reference rate.

4.3.3 Inflation-Linked Bonds

Fixed-income investors are exposed to inflation risk. The cash flows of fixed-rate bonds
are fixed by contract. If a particular country experiences an inflationary episode, the
purchasing power of the fixed cash flows is eroded over time. Thus, to respond to
the demand for less inflation risk, many national governments issue inflation-linked
bonds, or linkers, whose cash flows are adjusted for inflation. First issuers of inflation-
linked bonds were the governments of Argentina, Brazil, and Israel. The United
States introduced inflation-linked securities in January 1997, calling them Treasury
Inflation-Protected Securities (TIPS). Other countries where the national government
has issued inflation-linked bonds include the United Kingdom, Sweden, Australia, and
Canada in developed markets and Brazil, South Africa, and Chile in emerging markets.

As explained in the reading on fixed-income securities, the index to which the
coupon payments and/or principal repayments are linked is typically an index of
consumer prices. Inflation-linked bonds can be structured a variety of ways: The infla-
tion adjustment can be made via the coupon payments, the principal repayment, or
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both. In the United States, the index used is the Consumer Price Index for All Urbq((\
Consumers (CPI-U). In the United Kingdom, it is the Retail Price Index (RPI.%A
Items). In France, there are two inflation-linked bonds with two different ind “the
French consumer price index (CPI) (excluding tobacco) and the Eurozone’s onized
Index of Consumer Prices (HICP) (excluding tobacco). Although linkin @ cash flow
payments to a consumer price index reduces inflation risk, it does Trot necessarily
eliminate the effect of inflation completely because the consumer price index may be
an imperfect proxy for inflation.

EXAMPLE 4

Sovereign Bonds

1 Sovereign debt with a maturity at issuance shorter than one year are most
likely:
A floating-rate instruments.
B zero-coupon instruments.
C coupon-bearing instruments.

2 Floating-rate bonds are issued by national governments as the best way to
reduce:

A credit risk.
B inflation risk.
C interest rate risk.

3 Sovereign bonds whose coupon payments and/or principal repayments
are adjusted by a consumer price index are most likely known as:

A linkers.
B floaters.
C consols.

Solution to 1:

B is correct. Most debt issued by national governments with a maturity at issu-
ance (original maturity) shorter than one year takes the form of zero-coupon
instruments. A and C are incorrect because floating-rate and coupon-bearing
instruments are typically types of sovereign debt with maturities longer than
one year.

Solution to 2:

C is correct. The coupon rates of floating-rate bonds are reset periodically based
on changes in the level of a reference rate such as Libor, which reduces interest
rate risk. A is incorrect because credit risk, although low for sovereign bonds,
cannot be reduced by linking the coupon rate to a reference rate. B is incorrect
because although inflation risk is lower for floating-rate bonds than for fixed-
rate bonds, floating-rate bonds are not as good as inflation-linked bonds to
reduce inflation risk.

Solution to 3:

A is correct because sovereign bonds whose coupon payments and/or principal
repayment are adjusted by a consumer price index are known as inflation-linked
bonds or linkers. B is incorrect because floaters describe floating-rate bonds
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that have a coupon rate tied to a reference rate such as Libor. C is incorrect
because consols are sovereign bonds with no stated maturity date issued by
the UK government.

NON-SOVEREIGN GOVERNMENT, QUASI-
GOVERNMENT, AND SUPRANATIONAL BONDS

This section covers the bonds issued by local governments and by government-related
entities.

5.1 Non-Sovereign Bonds

Levels of government below the national level such as provinces, regions, states,
and cities issue bonds called non-sovereign government bonds or non-sovereign
bonds. These bonds are typically issued to finance public projects, such as schools,
motorways, hospitals, bridges, and airports. The sources for paying interest and
repaying the principal include the taxing authority of the local government, the cash
flows of the project the bond issue is financing, or special taxes and fees established
specifically for making interest payments and principal repayments. Non-sovereign
bonds are typically not guaranteed by the national government.

As mentioned in Section 2.1.7, bonds issued by state and local governments in
the United States are known as municipal bonds, and they often offer income tax
exemptions. In the United Kingdom, non-sovereign bonds are known as local authority
bonds. Other non-sovereign bonds include those issued by state authorities such as
the 16 Lander in Germany.

Credit ratings for non-sovereign bonds vary widely because of the differences in
credit and collateral quality. Because default rates of non-sovereign bonds are histor-
ically low, they very often receive high credit ratings. However, non-sovereign bonds
usually trade at a higher yield and lower price than sovereign bonds with similar char-
acteristics. The additional yield depends on the credit quality, the liquidity of the bond
issue, and the implicit or explicit level of guarantee or funding commitment from the
national government. The additional yield is the lowest for non-sovereign bonds that
have high credit quality, are liquid, and are guaranteed by the national government.

5.2 Quasi-Government Bonds

National governments establish organizations that perform various functions for them.
These organizations often have both public and private sector characteristics, but they
are not actual governmental entities. They are referred to as quasi-government entities,
although they take different names in different countries. These quasi-government
entities often issue bonds to fund specific financing needs. These bonds are known
as quasi-government bonds or agency bonds.

Examples of quasi-government entities include government-sponsored enterprises
(GSEs) in the United States, such as the Federal National Mortgage Association
(“Fannie Mae”), the Federal Home Loan Mortgage Corporation (“Freddie Mac”),
and the Federal Home Loan Bank (FHLB). Other examples of quasi-government
entities that issue bonds include Hydro Quebec in Canada or the Japan Bank for
International Cooperation (JBIC). In the case of JBIC’s bonds, timely payments of
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interest and repayment of principal are guaranteed by the Japanese government. M
quasi-government bonds, however, do not offer an explicit guarantee by the naggga
government, although investors often perceive an implicit guarantee. §1\

Because a quasi-government entity typically does not have direct taxin ority,
bonds are repaid from the cash flows generated by the entity or from gﬁ'j\ect the
bond issue is financing. Quasi-government bonds may be backed by“tollateral, but
this is not always the case. Quasi-government bonds are usually rated very high by
the credit rating agencies because historical default rates are extremely low. Bonds
that are guaranteed by the national government receive the highest ratings and trade
at a lower yield and higher price than otherwise similar bonds that are not backed by
the sovereign government’s guarantee.

5.3 Supranational Bonds

A form of often highly rated bonds is issued by supranational agencies, also referred
to as multilateral agencies. The most well-known supranational agencies are the
International Bank for Reconstruction and Development (the World Bank), the
International Monetary Fund (IMF), the European Investment Bank (EIB), the Asian
Development Bank (ADB), and the African Development Bank (AFDB). Bonds issued
by supranational agencies are called supranational bonds.

Supranational bonds are typically plain vanilla bonds, although floating-rate bonds
and callable bonds are sometimes issued. Highly rated supranational agencies, such
as the World Bank, frequently issue large-size bond issues that are often used as
benchmarks issues when there is no liquid sovereign bond available.

EXAMPLE 5

Non-Sovereign Government, Quasi-Government, and
Supranational Bonds

1 Relative to sovereign bonds, non-sovereign bonds with similar character-
istics most likely trade at a yield that is:

A lower.
B the same.
C higher.
2 Bonds issued by a governmental agency are most likely:
A repaid from the cash flows generated by the agency.
B guaranteed by the national government that sponsored the agency.

C backed by the taxing power of the national government that sponsored
the agency.

Solution to 1:

C is correct. Non-sovereign bonds usually trade at a higher yield and lower price
than sovereign bonds with similar characteristics. The higher yield is because of
the higher credit risk associated with non-sovereign issuers relative to sovereign
issuers, although default rates of local governments are historically low and
their credit quality is usually high. The higher yield may also be a consequence
of non-sovereign bonds being less liquid than sovereign bonds with similar
characteristics.
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Solution to 2:

A is correct. Most bonds issued by a governmental agency are repaid from the
cash flows generated by the agency or from the project the bond issue is financ-
ing. B and C are incorrect because although some bonds issued by governmental
agencies are guaranteed by the national government or are backed by the taxing
power of the national government that sponsored the agency, bonds are most
likely repaid first from the cash flows generated by the agency.

CORPORATE DEBT

Companies differ from governments and government-related entities in that their
primary goal is profit; they must be profitable to stay in existence. Thus, profitability
is an important consideration when companies make decisions, including financing
decisions. Companies routinely raise debt as part of their overall capital structure, both
to fund short-term spending needs (e.g., working capital) as well as long-term capital
investments. We have so far focused on publicly issued debt, but loans from banks and
other financial institutions are a significant part of the debt raised by companies. For
example, it is estimated that European companies meet 75% of their borrowing needs
from banks and only 25% from financial markets. In Japan, these percentages are 80%
and 20%, respectively. However, in the US debt capital is much more significant: 80%
is from financial markets and just 20% from bank lending.*

6.1 Bank Loans and Syndicated Loans

A bilateral loan is a loan from a single lender to a single borrower. Companies rou-
tinely use bilateral loans from their banks, and these bank loans are governed by the
bank loan documents. Bank loans are the primary source of debt financing for small
and medium-size companies as well as for large companies in countries where bond
markets are either under-developed or where most bond issuances are from govern-
ment, government-related entities, and financial institutions. Access to bank loans
depends not only on the characteristics and financial health of the company, but also
on market conditions and bank capital availability.

A syndicated loan is a loan from a group of lenders, called the “syndicate,” to a
single borrower. A syndicated loan is a hybrid between relational lending and publicly
traded debt. Syndicated loans are primarily originated by banks, and the loans are
extended to companies but also to governments and government-related entities. The
coordinator, or lead bank, originates the loan, forms the syndicate, and processes the
payments. In addition to banks, a variety of lenders participate in the syndicate, such
as pension funds, insurance companies, and hedge funds. Syndicated loans are a way
for these institutional investors to participate in corporate lending while diversifying
the credit risk among a group of lenders.

In recent years, a secondary market in syndicated loans has developed. These
loans are often packaged and securitized, and the securities created are then sold in
secondary markets to investors.

Most bilateral and syndicated loans are floating-rate loans, and the interest rate
is based on a reference rate plus a spread. The reference rate may be Libor, a sover-
eign rate (e.g., the T-bill rate), or the prime lending rate, also called the “prime rate”
The prime rate formerly reflected the interest rate at which banks lent to their most

4 SIFMA 2018 Outlook
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creditworthy customers, but it now tends to be driven by the overnight rate at whi
banks lend to each other. Bank loans can be customized to the borrower’s 6§§$\
They can have different maturities, as well as different interest payment a rin-
cipal repayment structures. The frequency of interest payments varies a g bank
loans. Some loans are bullet loans, in which the entire payment of prir{§'§l occurs at
maturity, and others are amortizing loans, in which the principal is repaid over time.

For highly rated companies, both bilateral and syndicated loans can be more expen-
sive than bonds issued in financial markets. Thus, companies often turn to money and
capital markets to raise funds, which allows them to diversify their sources of financing.

6.2 Commercial Paper

Commercial paper is a short-term, unsecured promissory note issued in the public
market or via a private placement that represents a debt obligation of the issuer.
Commercial paper was first issued in the United States more than a century ago. It
later appeared in the United Kingdom, in other European countries, and then in the
rest of the world.

6.2.1 Characteristics of Commercial Paper

Commercial paper is a valuable source of flexible, readily available, and relatively low-
cost short-term financing. It is a source of funding for working capital and seasonal
demands for cash. It is also a source of bridge financing—that is, interim financing
that provides funds until permanent financing can be arranged. Suppose a company
wants to build a new distribution center in southeast China and wants to finance this
investment with an issuance of long-term bonds. The market conditions for issuing
long-term bonds may currently be volatile, which would translate into a higher cost
of borrowing. Rather than issuing long-term bonds immediately, the company may
opt to raise funds with commercial paper and wait for a more favorable environment
in which to sell long-term bonds.

The largest issuers of commercial paper are financial institutions, but some non-
financial companies are also regular issuers of commercial paper. Although the focus
of this section is on corporate borrowers, sovereign governments and supranational
agencies routinely issue commercial paper as well.

The maturity of commercial paper can range from overnight to one year, but a
typical issue matures in less than three months.

6.2.2 Credit Quality of Commercial Paper

Traditionally, only the largest, most stable companies issued commercial paper.
Although only the strongest, highest-rated companies issue low-cost commercial
paper, issuers from across the risk spectrum can issue commercial paper with higher
yields than higher-rated companies. Thus, investors in commercial paper are exposed
to various levels of credit risk depending on the issuer’s creditworthiness. Many inves-
tors perform their own credit analysis, but most investors also assess a commercial
paper’s credit quality by using the ratings provided by credit rating agencies. Exhibit 5
presents the range of commercial paper ratings from the main credit rating agencies.
Commercial paper rated adequate or above (shaded area of Exhibit 5 is called “prime
paper;” and it is typically considered investment grade by investors.
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Exhibit5 Commercial Paper Ratings

Credit Quality Moody'’s S&P Fitch
Superior P1 Al+/A1 F1+/F1
Satisfactory P2 A2 F2
Adequate P3 A3 F3
Speculative NP B/C F4
Defaulted NP D F5

In most cases, maturing commercial paper is paid with the proceeds of new
issuances of commercial paper, a practice referred to as “rolling over the paper” This
practice creates a risk that the issuer will be unable to issue new paper at maturity,
referred to as rollover risk. As a safeguard against rollover risk, credit rating agencies
often require that commercial paper issuers secure backup lines of credit from banks.
The purpose of the backup lines of credit is to ensure that the issuer will have access
to sufficient liquidity to repay maturing commercial paper if rolling over the paper is
not a viable option. Therefore, backup lines of credit are sometimes called “liquidity
enhancement” or “backup liquidity lines.” Issuers of commercial paper may be unable
to roll over the paper because of either market-wide or company-specific events.
For example, financial markets could be in the midst of a financial crisis that would
make it difficult to roll over the paper. A company could also experience some sort of
financial distress such that it could only issue new commercial paper at significantly
higher rates. In this case, the company could draw on its credit lines instead of rolling
over its paper. Most commercial paper issuers maintain 100% backing, although some
large, high credit quality issues carry less than 100% backing. Backup lines of credit
typically contain a “material adverse change” provision that allows the bank to cancel
the backup line of credit if the financial condition of the issuer deteriorates substantially.

Historically, defaults on commercial paper have been relatively rare, primarily
because commercial paper has a short maturity. Each time existing paper matures,
investors have another opportunity to assess the issuer’s financial position, and they
can refuse to buy the new paper if they estimate that the issuer’s credit risk is too high.
Thus, the commercial paper markets adapt more quickly to a change in an issuer’s
credit quality than do the markets for longer-term securities. This flexibility reduces
the exposure of the commercial paper market to defaults. In addition, corporate
managers realize that defaulting on commercial paper would likely prevent any future
issuance of this valuable financing alternative.

The combination of short-dated maturity, relatively low credit risk, and a large
number of issuers makes commercial paper attractive to a diverse range of investors,
including: money market mutual funds, bank liquidity desks, corporate treasury
departments, and other institutional investors that have liquidity constraints. Most
commercial paper investors hold their position to maturity. The result is little secondary
market trading except for the largest issues. Investors who wish to sell commercial
paper prior to maturity can either sell the paper back to the dealer, to another investor,
or in some cases, directly back to the issuer.

The yield on commercial paper is typically higher than that on short-term sov-
ereign bonds of the same maturity for two main reasons. First, commercial paper is
exposed to credit risk unlike most highly rated sovereign bonds. Second, commercial
paper markets are generally less liquid than short-term sovereign bond markets. Thus,
investors require higher yields to compensate for the lower liquidity. In the United
States, the yield on commercial paper also tends to be higher than that on short-term
municipal bonds for tax reasons. Income generated by investments in commercial
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paper is usually subject to income taxes, whereas income from many municipal bon
is tax exempt. Thus, to attract taxable investors, bonds that are subject to income }g@s
must offer higher yields than those that are tax exempt. (Q

&

The US commercial paper (USCP) market is the largest commercial paper market in the
world, although there are other active commercial paper markets in other countries.
Commercial paper issued in the international market is known as Eurocommercial
paper (ECP). Although ECP is a similar instrument to USCP, there are some differences
between the two. These differences are shown in Exhibit 6.

Exhibit6 USCP vs. ECP

6.2.3 US Commercial Paper vs. Eurocommercial Paper

Feature US Commercial Paper Eurocommercial Paper
Currency US dollar Any currency

Maturity Overnight to 270 days? Overnight to 364 days

Interest Discount basis Interest-bearing or discount basis
Settlement T + 0 (trade date) T + 2 (trade date plus two days)
Negotiable Can be sold to another party ~ Can be sold to another party

2 In the United States, securities with an original maturity greater than 270 days must be registered
with the Securities and Exchange Commission (SEC). To avoid the time and expense associated
with a SEC registration, issuers of US commercial paper rarely offer maturities longer than 270 days.

A difference between USCP and ECP is related to the interest provision. USCP
is typically issued on a discount basis—that is, USCP is issued at a discount to par
value and pays full par value at maturity. The difference between the par value and
the issue price is the interest paid on the borrowing. In contrast, ECP may be issued
at, and trade on, an interest-bearing or yield basis or a discount basis. The distinction
between the discount and the interest-bearing basis is illustrated in Exhibit 7. Some
aspects of the calculation, such as the day count convention, are discussed in the
introduction to fixed-income valuation reading.

Interest Calculation: Discount vs. Interest-Bearing Basis

A US bank and a German industrial company both issue $50 million of 180-day,
5% commercial paper. The US bank issues its commercial paper domestically,
and the German industrial company issues Eurocommercial paper.

US bank:

Issues $50,000,000 180-day USCP.
Interest is $1,250,000 [$50,000,000 x 0.05 x (180/360)].

Interest on USCP is on a discount basis. Proceeds received are
$438,750,000 [$50,000,000 - $1,250,000].

At maturity, the bank repays the par value of $50,000,000.
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Exhibit 7 (Continued)

German industrial company:

Issues $50,000,000 180-day ECP.
Interest is $1,250,000 [$50,000,000 x 0.05 x (180/360)].

Interest on ECP is on an interest-bearing basis. Proceeds received are the
par value of $50,000,000.

At maturity, the company repays $51,250,000 [$50,000,000 + $1,250,000].

The amount of interest is the same for both companies. In the case of USCP,
investors receive the interest by getting a discount on the par value when the
commercial paper is issued. In the case of ECP, investors receive the interest by
getting an additional payment (or add-on) to the par value when the commercial
paper is repaid. However, note that the investors’ return is not the same. Investors
earn 2.56% on their 180-day investment in USCP ($1,250,000 + $48,750,000)
versus 2.50% on their 180-day investment in ECP ($1,250,000 + $50,000,000).

Typical transaction sizes in ECP are also much smaller than in USCP, and it is
difficult to place longer-term ECP with investors. The ECP market also exhibits less
liquidity than the USCP market.

6.3 Corporate Notes and Bonds

Companies are active participants in global capital markets and regularly issue corpo-
rate notes and bonds. These securities can be placed directly with specific investors
via private placements or sold in public securities markets. This section discusses
various characteristics of corporate notes and bonds.

6.3.1 Maturities

There is no universally accepted taxonomy as to what constitutes short-, medium-, and
long-term maturities. For our purposes, short term refers to original maturities of five
years or less; intermediate term to original maturities longer than five years and up to
12 years; and long term to original maturities longer than 12 years. Those securities
with maturities between 1 and 12 years are often considered notes, whereas securi-
ties with maturities greater than 12 years are considered bonds. It is not uncommon,
however, to refer to bonds for all securities, irrespective of their original maturity.

In practice, most corporate bonds range in term to maturity between 1 and 30
years. In Europe, however, there are also bond issues with maturities of 40 and 50
years. In addition, companies and sovereigns have issued 100-year bonds; these are
called “century bonds”” For example, in 2017 Austria issued EUR 3.5 billion in bonds
that will mature in 2117.

The first century bond was issued by the Walt Disney Company in 1993 as part of its
medium-term note program. Medium-term note (MTN) is a misnomer. As the Disney
example illustrates, MTNs can have very long maturities. From the perspective of the
issuer, the initial purpose of MTNs was to fill the funding gap between commercial
paper and long-term bonds. It is for this reason that they are referred to as “medium
term” The MTN market can be broken into three segments: short-term securities that
carry floating or fixed rates, medium- to long-term securities that primarily bear a
fixed rate of interest, and structured notes. MTNs have the unique characteristic of
being securities that are offered continuously to investors by an agent of the issuer.
This feature gives the borrower maximum flexibility for issuing securities on a con-
tinuous basis. Financial institutions are the primary issuers of MTNs, in particular
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short-term ones. Life insurance companies, pension funds, and banks are among t
largest buyers of MTNs because they can customize the bond issue to their
and stipulate the amount and characteristics of the securities they want to p ase.
These investors are often willing to accept less liquidity than they would get with a
comparable publicly issued bond because the yield is slightly higher. T@st savings
in registration and underwriting often makes MTNs a lower cost optiotrfor the issuer.

6.3.2 Coupon Payment Structures

Corporate notes and bonds have a range of coupon payment structures. Financial and
non-financial companies issue conventional coupon bonds that pay a fixed periodic
coupon during the bond’s life. They also issue bonds for which the periodic coupon
payments adjust to changes in market conditions and/or changes to the issuer’s credit
quality. Such bonds typically offer investors the opportunity to reduce their exposure
to a particular type of risk. For example, FRNs, whose coupon payments adjust to
changes in the level of market interest rates, are a way to limit interest rate risk; some
of the inflation-linked bonds whose coupon payments adjust to changes in the level
of a consumer price index offer a protection against inflation risk; credit-linked cou-
pon bonds, whose coupon payments adjust to changes in the issuer’s credit quality,
are a way to reduce credit risk. Whether the periodic coupon is fixed or not, coupon
payments can be made quarterly, semi-annually, or annually depending on the type
of bond and where the bonds are issued and traded.

Other coupon payment structures exist. Zero-coupon bonds pay no coupon.
Deferred coupon bonds pay no coupon initially, but then offer a higher coupon.
Payment-in-kind (PIK) coupon bonds make periodic coupon payments, but not nec-
essarily in cash; the issuer may pay interest in the form of securities, such as bonds or
common shares. These types of coupon payment structures give issuers more flexibility
regarding the servicing of their debt.

6.3.3 Principal Repayment Structures

Corporate note or bond issues have either a serial or a term maturity structure. With
a serial maturity structure, the maturity dates are spread out during the bond’s life;
a stated number of bonds mature and are paid off each year before final maturity.
With a term maturity structure, the bond’s notional principal is paid off in a lump
sum at maturity. Because there is no regular repayment of the principal outstanding
throughout the bond’s life, a term maturity structure carries more credit risk than a
serial maturity structure.

A sinking fund arrangement is a way to reduce credit risk by making the issuer
set aside funds over time to retire the bond issue. For example, a corporate bond
issue may require a specified percentage of the bond’s outstanding principal amount
to be retired each year. The issuer may satisfy this requirement in one of two ways.
The most common approach is for the issuer to make a random call for the specified
percentage of bonds that must be retired and to pay the bondholders whose bonds
are called the sinking fund price, which is typically par. Alternatively, the issuer can
deliver bonds to the trustee with a total amount equal to the amount that must be
retired. To do so, the issuer may purchase the bonds in the open market. The sinking
fund arrangement on a term maturity structure accomplishes the same goal as the
serial maturity structure—that is, both result in a portion of the bond issue being
paid off each year. With a serial maturity structure, however, the bondholders know
which bonds will mature and will thus be paid off each year. In contrast, the bonds
retired annually with a sinking fund arrangement are designated by a random drawing.
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6.3.4 Asset or Collateral Backing

Unlike most highly rated sovereign bonds, all corporate debt is exposed to varying
degrees of credit risk. Thus, corporate debt is structured with this risk in mind. An
important consideration for investors is seniority ranking—that is, the systematic way
in which lenders are repaid if the issuer defaults. In the case of secured debt, there
is some form of collateral pledged to ensure payment of the debt. In contrast, in the
case of unsecured debt, claims are settled by the general assets of the company in
accordance with the priority of payments that applies either legally or contractually
and as described in the bond indenture. Within each category of debt (secured and
unsecured), there are finer gradations of rankings, which are discussed in the reading
on credit analysis.

There is a wide range of bonds that are secured by some form of collateral.
Companies that need to finance equipment or physical assets may issue equipment
trust certificates. Corporate issuers also sell collateral trust bonds that are secured by
securities, such as common shares, bonds, or other financial assets. Banks, particularly
in Europe, may issue covered bonds, which are a type of debt obligation that is secured
by a segregated pool of assets. Asset-backed securities are also secured forms of debt.

Companies can and do default on their debt. Debt secured by collateral may still
experience losses, but investors in secured debt usually fare better than in unsecured
debt in bankruptcy proceedings. Investors who face a higher level of credit risk typi-
cally require a higher yield than investors exposed to very little credit risk.

6.3.5 Contingency Provisions

Contingency provisions are clauses in the indenture that provide the issuer or the
bondholders rights that affect the disposal or redemption of the bond. The three
commonly used contingency provisions are call, put, and conversion provisions.

Callable bonds give issuers the ability to retire debt prior to maturity. The most
compelling reason for them to do so is to take advantage of lower borrowing rates.
By calling the bonds before their maturity date, the issuer can substitute a new, lower
cost bond issue for an older, higher cost one. In addition, companies may also retire
debt to eliminate restrictive covenants or to alter their capital structure to improve
flexibility. Because the call provision is a valuable option for the issuer, investors
demand compensation ex ante (before investing in the bond). Thus, other things equal,
investors require a higher yield (and thus pay a lower price) for a callable bond than
for an otherwise similar non-callable bond.

Companies also issue putable bonds, which give the bondholders the right to sell
the bond back to the issuer at a predetermined price on specified dates before matu-
rity. Most putable bonds pay a fixed rate of interest, although some bonds may have
step-up coupons that increase by specified margins at specified dates. Because the put
provision is a valuable option for the bondholders, putable bonds offer a lower yield
(and thus have a higher price) than otherwise similar non-putable bonds. The main
corporate issuers of putable bonds are investment-grade companies. Putable bonds
may offer them a cheaper way of raising capital, especially if the company estimates
that the benefit of a lower coupon outweighs the risk associated with the put provision.

A convertible bond is a hybrid security that lies on a continuum between debt and
equity. It consists of a long position in an option-free bond and a conversion option
that gives the bondholder the right to convert the bond into a specified number of
shares of the issuer’s common shares. From the point of view of the issuer, convertible
bonds make it possible to raise funds that may not be possible without the incentive
associated with the conversion option. The more common issuers of convertibles
bonds are newer companies that have not established a presence in debt capital mar-
kets but who are able to present a more attractive package to institutional investors
by including an equity upside potential. Established issuers of bonds may also prefer
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to issue convertible bonds because they are usually sold at a lower coupon rate th
otherwise similar non-convertible bonds because of investors’ attraction to the ¢on-
version provision. However, there is a potential equity dilution effect if the b are
converted. From the investor’s point of view, convertible bonds represent alrieans of
accessing the equity upside potential of the issuer but at a lower risk—refard profile
because there is the floor of the coupon payments in the meantime.

6.3.6 Issuance, Trading, and Settlement

In the era before electronic settlement, there were some differences in the processes
of issuing and settling corporate bonds depending on where the securities were reg-
istered. This is no longer the case; the processes of issuing and settling bonds are now
essentially the same globally. New corporate bond issues are usually sold to investors
by investment banks acting as underwriters in the case of underwritten offerings or
brokers in the case of best effort offerings. They are then settled via the local settle-
ment system. These local systems typically possess a “bridge” to the two Eurobond
systems, Euroclear and Clearstream. As for Eurobonds from the corporate sector,
they are all issued, traded, and settled in the same way, irrespective of the issuer and
its local jurisdiction.

Most bond prices are quoted in basis points. The vast majority of corporate bonds
are traded in OTC markets through dealers who “make a market” in bonds and sell
from their inventory. Dealers do not typically charge a commission or a transaction
fee. Instead, they earn a profit from the bid—offer spread.

For corporate bonds, settlement differences exist primarily between new bond
issues and the secondary trading of bonds. The issuing phase for an underwritten
offering usually takes several days. Thus, settlement takes longer for new bond issued
than for the secondary trading of bonds, for which settlement is typically ona T + 2
or T + 3 basis.

EXAMPLE 6

Corporate Debt

1 A loan made by a group of banks to a private company is most likely:
A abilateral loan.
B asyndicated loan.
C asecuritized loan.

2 Which of the following statements relating to commercial paper is most
accurate? Companies issue commercial paper:

A only for funding working capital.

B only as an interim source of financing.

C both for funding working capital and as an interim source of funding.
3 Maturities of Eurocommercial paper range from:

A overnight to three months.

B overnight to one year.

C three months to one year.

4 A bond issue that has a stated number of bonds that mature and are paid
off each year before final maturity most likely has a:

A term maturity.
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B serial maturity.

C sinking fund arrangement.

Solution to 1:

B is correct. A loan from a group of lenders to a single borrower is a syndicated
loan. A is incorrect because a bilateral loan is a loan from a single lender to a
single borrower. C is incorrect because securitization involves moving assets,
such as loans, from the owner of the assets into a special legal entity.

Solution to 2:

C is correct. Companies use commercial paper as a source of funding working
capital and seasonal demand for cash, as well as an interim source of financing
until permanent financing can be arranged.

Solution to 3:
B is correct. Eurocommercial paper ranges in maturity from overnight to 364 days.
Solution to 4:

B is correct. With a serial maturity structure, a stated number of bonds mature
and are paid off each year before final maturity. A is incorrect because a bond
issue with a term maturity structure is paid off in one lump sum at maturity. C
is incorrect because a sinking fund arrangement, like a serial maturity structure,
results in a portion of the bond issue being paid off every year. However, with a
serial maturity structure, the bonds are paid off because the maturity dates are
spread out during the life of the bond and the bonds that are retired are matur-
ing; the bondholders know in advance which bonds will be retired. In contrast,
the bonds retired annually with a sinking fund arrangement are designated by
a random drawing.

STRUCTURED FINANCIAL INSTRUMENTS

Structured financial instruments represent a broad sector of financial instruments.
This sector includes asset-backed securities (ABS) and collateralized debt obligations
(CDOs). CDOs are securities backed by a diversified pool of one or more debt obli-
gations, and like ABS, they are discussed in the reading on asset-backed securities.
A common attribute of all these financial instruments is that they repackage and
redistribute risks.

Our focus in this section is on structured financial instruments apart from ABS
and CDOs. These instruments typically have customized structures that often combine
a bond and at least one derivative. Some of these instruments are called structured
products. The use of derivatives gives the holder of the structured financial instrument
exposure to one or more underlying assets, such as equities, bonds, and commodities.
The redemption value and often the coupons of structured financial instruments are
linked via a formula to the performance of the underlying asset(s). Thus, the bond’s
payment features are replaced with non-traditional payoffs that are derived not from
the issuer’s cash flows but from the performance of the underlying asset(s). While
there is no universally accepted taxonomy used to categorize structured financial
instruments, we will present four broad categories of instruments in this reading:
capital protected, yield enhancement, participation, and leveraged instruments.
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7.1 Capital Protected Instruments 0((\

Suppose an investor has $100,000 to invest. The investor buys zero-coupon boncg@?ed
by a sovereign issuer that will pay off $100,000 one year from now. Also s se the
cost of buying the zero-coupon bonds is $99,000. The investor can use the\$1,000 left
over from the purchase of the zero-coupon bond to buy a call option s&\some under-
lying asset that expires one year from now. Buying a call option gives the investor the
right to buy the underlying asset in one year at a pre-determined price. The investor
will receive $100,000 when the zero-coupon bond matures and may also gain from
the upside potential of the call option, if any. This combination of the zero-coupon
bond and the call option can be prepackaged as a structured financial instrument
called a guarantee certificate. The zero-coupon bond provides the investor capital
protection; at maturity, the investor will receive 100% of the capital invested even if
the call option expires worthless. The call option provides upside potential if the price
of the underlying asset rises and a limited downside if the price of the underlying asset
falls. The downside is limited to the price, often called the premium, paid for the call
option. In our example, the maximum loss the investor faces is $1,000, which is the
price paid for the call option.

Capital protected instruments offer different levels of capital protection. A guar-
antee certificate offers full capital protection. Other structured financial instruments
may offer only partial capital protection. Note that the capital protection is only as
good as the issuer of the instrument. Should the issuer of guarantee certificates go
bankrupt, investors may lose their entire capital.

7.2 Yield Enhancement Instruments

Yield enhancement refers to increasing risk exposure in the hope of realizing a higher
expected return. A credit-linked note (CLN) is an example of a yield enhancement
instrument. Specifically, it is a type of bond that pays regular coupons but whose
redemption value depends on the occurrence of a well-defined credit event, such as a
rating downgrade or the default of an underlying asset, called the reference asset. If the
specified credit event does not occur, the investor receives the par value of the CLN at
maturity. But if the specified credit event occurs, the investor receives the par value of
the CLN minus the nominal value of the reference asset to which the CLN is linked.

A CLN allows the issuer to transfer the effect of a credit event to investors. Thus,
the issuer is the protection buyer and the investor is the protection seller. Investors
are willing to buy CLNs because these securities offer higher coupons than other-
wise similar bonds. In addition, CLNs are usually issued at a discount. Thus, if the
specified credit event does not occur, investors will realize a significant capital gain
on the purchase of the CLN.

7.3 Participation Instruments

As the name suggests, a participation instrument is one that allows investors to
participate in the return of an underlying asset. Floating-rate bonds can be viewed
as a type of participation instrument. As discussed earlier, floaters differ from fixed-
rate bonds in that their coupon rate adjusts periodically according to a pre-specified
formula. The coupon formula is usually expressed as a reference rate adjusted for a
spread. A floater has almost zero interest rate risk because changes in the cash flows
limit the effect of changes in interest rates on the floater’s price. Thus, floaters give
investors the opportunity to participate in movements of interest rates. For example,
the Italian government issued in June 2005 floaters set to mature in June 2020. The
coupon payments are delivered annually and determined by the formula of 85% of

O

$
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the 10-year constant maturity swap rate, a widely-used type of interest rate. Thus,
investors who hold these floaters participate partially in movements of the 10-year
constant maturity swap rate.

Most participation instruments are designed to give investors indirect exposure to
a specific index or asset price. For example, investors who are precluded from invest-
ing in equity directly may get indirect equity exposure by investing in participation
instruments that are linked via a formula to the performance of equity indexes. Many
structured products sold to individuals are participation instruments linked to an
equity index. In contrast to capital protected instruments that offer equity exposure,
these participation instruments usually do not offer capital protection.

7.4 Leveraged Instruments

Leveraged instruments are structured financial instruments created to magnify returns
and offer the possibility of high payoffs from small investments. An inverse floater is
an example of a leveraged instrument. As the name suggests, an inverse floater is the
opposite of a traditional floater. The cash flows are adjusted periodically and move in
the opposite direction of changes in the reference rate. So, when the reference rate
decreases, the coupon payment of an inverse floater increases.

A general formula for an inverse floater’s coupon rate is:

Inverse floater coupon rate = C — (L x R)

where C is the maximum coupon rate reached if the reference rate is equal to zero,
L is the coupon leverage, and R is the reference rate on the reset date. Note that the
coupon leverage indicates the multiple that the coupon rate will change in response
to a 100 basis points (bps) change in the reference rate. For example, if the coupon
leverage is three, the inverse floater’s coupon rate will decrease by 300 bps when the
reference rate increases by 100 bps.

Inverse floaters with a coupon leverage greater than zero but lower than one are
called deleveraged inverse floaters. Inverse floaters with a coupon leverage greater
than one are called leveraged inverse floaters. For example, the Barclays Bank PLC
issued a 15-year bond in January 2010 having quarterly payments. The coupon rate
was fixed at 7.50% for the first three years and then in January 2013 transformed into
a leveraged inverse floater paying 7.50% minus the euro 3-month Libor. In this case,
the coupon leverage is one. Thus, for a 100 bps increase in the euro 3-month Libor, the
coupon rate of the leveraged inverse floater will decrease by 100 bps. Inverse floaters
often have a floor that specifies a minimum coupon rate; for example, a floor may be
set at zero to avoid the possibility of a negative interest rate. This inverse floater does
not have a maximum coupon rate. At the July 2018 reset, euro 3-month Libor was
minus 0.32%, so the coupon rate for the following quarter was 7.82%.

EXAMPLE 7

Structured Financial Instruments

1 If an investor holds a credit-linked note and the credit event does not
occur, the investor receives:

A all promised cash flows as scheduled.
B all coupon payments as scheduled but not the par value at maturity.

C all coupon payments as scheduled and the par value minus the nom-
inal value of the reference asset to which the credit-linked note is
linked at maturity.
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2 A structured financial instrument whose coupon rate is determined by the 0’6\

formula 5% — (0.5 x Libor) is most likely:

(é.
A aleveraged inverse floater. (Q
B a participation instrument. §
C adeleveraged inverse floater. @

Solution to 1:

A is correct. If the credit event does not occur, the issuer must make all prom-
ised cash flows as scheduled—that is, the regular coupon payments and the par
value at maturity.

Solution to 2:

Cis correct. A structured financial instrument whose coupon rate moves in the
opposite direction of the reference rate is called an inverse floater. Because the
coupon leverage (0.5) is greater than zero but lower than one, the structured
financial instrument is a deleveraged inverse floater. In this example, if the
reference rate increases by 100 bps, the coupon rate decreases by 50 bps. A is
incorrect because the coupon leverage would have to be higher than one for the
structured financial instrument to be a leveraged inverse floater. B is incorrect
because a participation instrument is designed to give investors indirect exposure
to a particular underlying asset.

SHORT-TERM FUNDING ALTERNATIVES AVAILABLE
TO BANKS

Funding refers to the amount of money or resources necessary to finance some specific
project or enterprise. Accordingly, funding markets are markets in which debt issuers
borrow to meet their financial needs. Companies have a range of funding alternatives,
including bank loans, commercial paper, notes, and bonds. Financial institutions such as
banks have larger financing needs than non-financial companies because of the nature
of their operations. This section discusses the additional funding alternatives that are
available to them. The majority of these funding alternatives have short maturities.

Banks, such as deposit-taking (or depositary) institutions, typically have access to
funds obtained from the retail market—that is, deposit accounts from their customers.
However, it is quite common for banks to originate more loans than they have retail
deposits. Thus, whenever the amount of retail deposits is insufficient to meet their
financial needs, banks also need to raise funds from the wholesale market. Wholesale
funds include central bank funds, interbank deposits, and certificates of deposit. In
addition to filling the gaps between loans and deposits, banks raise wholesale funds
to minimize their funding cost. At the margin, wholesale funds may be less expensive
(in terms of interest expense) than deposit funding. Finally, financial institutions may
raise wholesale funds as a balance sheet risk management tool to reduce interest rate
risk, as discussed in Section 2.1.5.1.

8.1 Retail Deposits

One of the primary sources of funding for deposit-taking banks is their retail deposit
base, which includes funds from both individual and commercial depositors. There
are several types of retail deposit accounts. Demand deposits, also known as checking
accounts, are available to customers “on demand”” Depositors have immediate access
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to the funds in their deposit accounts and use the funds as a form of payment for
transactions. Because the funds are available immediately, deposit accounts typically
pay no interest. In contrast, savings accounts pay interest and allow depositors to
accumulate wealth in a very liquid form, but they do not offer the same transactional
convenience as demand deposits. Money market accounts were originally designed to
compete with money market mutual funds. They offer money market rates of return
and depositors can access funds at short or no notice. Thus, money market accounts
are, for depositors, an intermediate between demand deposit and savings accounts.

8.2 Short-Term Wholesale Funds

Wholesale funds available for banks include reserve funds, interbank funds, and
certificates of deposit.

8.2.1 Reserve Funds

Many countries require deposit-taking banks to place a reserve balance with the national
central bank. The reserve funds help to ensure sufficient liquidity should depositors
require withdrawal of funds. When a bank cannot obtain short-term funding, most
countries allow that bank to borrow from the central bank. In aggregate, the reserve
funds act as a liquidity buffer providing comfort to depositors and investors that the
central bank can act as lender of last resort.

Treatment of interest on reserve funds varies among countries, from a low interest
payment, to no interest payment, to charges for keeping reserve funds. Additionally,
there is an opportunity cost to the banks for holding reserves with the central bank in
that these funds cannot be invested with higher interest or loaned out to consumers or
commercial enterprises. Some banks have an excess over the minimum required funds
to be held in reserve. At the same time, other banks run short of required reserves.
This imbalance is solved through the central bank funds market, which allows banks
that have a surplus of funds to loan money to banks that need funds for maturities of
up to one year. These funds are known as central bank funds and are called “overnight
funds” when the maturity is one day and “term funds” when the maturity ranges from
two days to one year. The interest rates at which central bank funds are bought (i.e.,
borrowed) and sold (i.e., lent) are short-term interest rates determined by the markets
but influenced by the central bank’s open market operations. These rates are termed
the central bank funds rates.

In the United States, the central bank is the Federal Reserve (Fed). The central
bank funds and funds rate are called Fed funds and Fed funds rates, respectively.
Other short-term interest rates, such as the yields on Treasury bills, are highly cor-
related with the Fed funds rate. The most widely followed rate is known as the Fed
funds effective rate, which is the volume-weighted average of rates for Fed fund trades
arranged throughout the day by the major New York City brokers. Fed funds are traded
between banks and other financial institutions globally and may be transacted directly
or through money market brokers.

8.2.2 Interbank Funds

The interbank market is the market of loans and deposits between banks. The term to
maturity of an interbank loan or deposit ranges from overnight to one year. The rate
on an interbank loan or deposit can be quoted relative to a reference rate, such as an
interbank offered rate or as a fixed interest rate. An interbank deposit is unsecured, so
banks placing deposits with another bank need to have an interbank line of credit in
place for that institution. Usually, a large bank will make a two-way price, indicating
the rate at which it will lend funds and the rate at which it will borrow funds for a
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specific maturity, on demand. Interest on the deposit is payable at maturity. Mu
interbank dealing takes place on the Reuters electronic dealing system, so thq,é' e
transaction is done without either party speaking to the other.

Because the market is unsecured, it is essentially based on confidence in th4 banking
system. At times of stress, such as in the aftermath of the Lehman Broth@ankruptcy
in 2008, the market is prone to “dry up” as banks withdraw from fundiig other banks.

8.2.3 Large-Denomination Negotiable Certificates of Deposit

A certificate of deposit (CD) is an instrument that represents a specified amount of
funds on deposit for a specified maturity and interest rate. CDs are an important source
of funds for financial institutions. A CD may take one of two forms: non-negotiable
or negotiable. If the CD is non-negotiable, the deposit plus the interest are paid to
the initial depositor at maturity. A withdrawal penalty is imposed if the depositor
withdraws funds prior to the maturity date.

Alternatively, a negotiable CD allows any depositor (initial or subsequent) to sell
the CD in the open market prior to the maturity date. Negotiable CDs were intro-
duced in the United States in the early 1960s when various types of deposits were
constrained by interest rate ceilings. At the time, bank deposits were not an attractive
investment because investors earned a below-market interest rate unless they were
prepared to commit their capital for an extended period of time. The introduction of
negotiable CDs enabled bank customers to buy a three-month or longer negotiable
instrument yielding a market interest rate and to recover their investment by selling
it in the market. This innovation helped banks increase the amount of funds raised in
the money markets. It also fostered competition among deposit-taking institutions.

There are two types of negotiable CDs: large-denomination CDs and small-
denomination CDs. Thresholds between small- and large-denomination CDs vary
among countries. For example, in the United States, large-denomination CDs are
usually issued in denominations of $1 million or more. Small-denomination CDs are
a retail-oriented product, and they are of secondary importance as a funding alterna-
tive. Large-denomination CDs, in contrast, are an important source of wholesale funds
and are typically traded among institutional investors.

Like other money market securities, CDs are available in domestic bond markets
as well as in the Eurobond market. Most CDs have maturities shorter than one year
and pay interest at maturity. CDs with longer maturities are called “term CDs.

Yields on CDs are driven primarily by the credit risk of the issuing bank and to a
lesser extent by the term to maturity. The spread attributable to credit risk will vary
with economic conditions and confidence in the banking system in general and in the
issuing bank in particular. As with all debt instruments, spreads widen during times
of financial turmoil as a result of an increase in risk aversion.

8.3 Repurchase and Reverse Repurchase Agreements

Repurchase agreements are another important source of funding not only for banks
but also for other market participants. A repurchase agreement or repo is the sale
of a security with a simultaneous agreement by the seller to buy the same security
back from the purchaser at an agreed-on price and future date.® In practical terms,
a repurchase agreement can be viewed as a collateralized loan in which the security
sold and subsequently repurchased represents the collateral posted. One party is bor-
rowing money and providing collateral for the loan at an interest rate that is typically
lower than on an otherwise similar bank loan. The other party is lending money while
accepting a security as collateral for the loan.

5 Repurchase agreements can be structured such that the transaction is terminable on demand.
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Short-Term Funding Alternatives Available to Banks

Repurchase agreements are a common source of money market funding for dealer
firms in many countries. An active market in repurchase agreements underpins every
liquid bond market. Financial and non-financial companies participate actively in
the market as both sellers and buyers of collateral depending on their circumstances.
Central banks are also active users of repurchase agreements in their daily open
market operations; they either lend to the market to increase the supply of funds or
withdraw surplus funds from the market.

8.3.1 Structure of Repurchase and Reverse Repurchase Agreements

Suppose a government securities dealer purchases a 2.25% UK gilt that matures in
three years. The dealer wants to fund the position overnight through the end of the
next business day. The dealer could finance the transaction with its own funds, which
is what other market participants, such as insurance companies or pension funds, may
do in similar circumstances. But a securities dealer typically uses leverage (debt) to
fund the position. Rather than borrowing from a bank, the dealer uses a repurchase
agreement to obtain financing by using the gilt as collateral for the loan.

A repurchase agreement may be constructed as follows: The dealer sells the 2.25%
UK gilt that matures in three years to a counterparty for cash today. At the same time,
the dealer makes a promise to buy the same gilt the next business day for an agreed-on
price. The price at which the dealer repurchases the gilt is known as the repurchase
price. The date when the gilt is repurchased, the next business day in this example,
is called the repurchase date. When the term of a repurchase agreement is one day,
it is called an “overnight repo” When the agreement is for more than one day, it is
called a “term repo” An agreement lasting until the final maturity date is known as
a “repo to maturity”

As in any borrowing or lending transaction, the interest rate of the loan must be
negotiated in the agreement. The interest rate on a repurchase agreement is called
the repo rate. Several factors affect the repo rate:

B The risk associated with the collateral. Repo rates are typically lower for highly
rated collaterals, such as highly rated sovereign bonds. They increase with the
level of credit risk associated with the collateral underlying the transaction.

B The term of the repurchase agreement. Repo rates generally increase with
maturity because long-term rates are typically higher than short-term rates in
normal circumstances.

B The delivery requirement for the collateral. Repo rates are usually lower when
delivery to the lender is required.

B The supply and demand conditions of the collateral. The more in demand a
specific piece of collateral is, the lower the repo rate against it because the
borrower has a security that lenders of cash want for specific reasons, perhaps
because the underlying issue is in great demand. The demand for such collat-
eral means that it considered to be “on special” Collateral that is not special is
known as “general collateral” The party that has a need for collateral that is on
special is typically required to lend funds at a below-market repo rate to obtain
the collateral.

B The interest rates of alternative financing in the money market.

The interest on a repurchase agreement is paid on the repurchase date—that is, at
the termination of the agreement. Note that any coupon paid by the security during the
repurchase agreement belongs to the seller of the security (i.e., the borrower of cash).

When a repurchase agreement is viewed through the lens of the cash lending
counterparty, the transaction is referred to as a reverse repurchase agreement or
reverse repo. In the above example, the counterparty agrees to buy the 2.25% UK
gilt that matures in three years and promises to sell it back the next business day at
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the agreed-on price. The counterparty is making a collateralized loan to the dealet
Reverse repurchase agreements are very often used to borrow securities to ;gger
short positions.

The question of whether a particular transaction is labeled a repurchase ement
or a reverse repurchase agreement depends on one’s point of view. Sta d practice
is to view the transaction from the dealer’s perspective. If the dealer is b%rrowing cash
from a counterparty and providing securities as collateral, the transaction is termed
a repurchase agreement. If the dealer is borrowing securities and lending cash to the
counterparty, the transaction is termed a reverse repurchase agreement.

8.3.2 Credit Risk Associated with Repurchase Agreements

Each market participant in a repurchase agreement is exposed to the risk that the
counterparty defaults, regardless of the collateral exchanged. Credit risk is present
even if the collateral is a highly rated sovereign bond. Suppose that a dealer (i.e., the
borrower of cash) defaults and is not in a position to repurchase the collateral on the
specified repurchase date. The lender of funds takes possession of the collateral and
retains any income owed to the borrower. The risk is that the price of the collateral has
fallen following the inception of the repurchase agreement, causing the market value
of the collateral to be lower than the unpaid repurchase price. Conversely, suppose
the investor (i.e., the lender of cash) defaults and is unable to deliver the collateral
on the repurchase date. The risk is that the price of the collateral has risen since the
inception of the repurchase agreement, resulting in the dealer now holding an amount
of cash lower than the market value of the collateral. In this case, the investor is liable
for any excess of the price paid by the dealer for replacement of the securities over
the repurchase price.

Although both parties to a repurchase agreement are subject to credit risk,
the agreement is structured as if the lender of funds is the most vulnerable party.
Specifically, the amount lent is lower than the collateral’s market value. The difference
between the market value of the security used as collateral and the value of the loan
is known as the repo margin, although the term haircut is more commonly used,
particularly in the United States. The repo margin allows for some worsening in
market value, and thus provides the cash lender a margin of safety if the collateral’s
market value declines. Repo margins vary by transaction and are negotiated bilaterally
between the counterparties. The level of margin is a function of the following factors:

B The length of the repurchase agreement. The longer the repurchase agreement,
the higher the repo margin.

B The quality of the collateral. The higher the quality of the collateral, the lower
the repo margin.

B The credit quality of the counterparty. The higher the creditworthiness of the
counterparty, the lower the repo margin.

B The supply and demand conditions of the collateral. Repo margins are lower if
the collateral is in short supply or if there is a high demand for it.

EXAMPLE 8

Short-Term Funding Alternatives Available to Banks

1 Which of the following are not considered wholesale funds?
A Interbank funds
B Central bank funds

C Repurchase agreements
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2 A large-denomination negotiable certificate of deposit most likely:
A s traded in the open market.
B is purchased by retail investors.
C has a penalty for early withdrawal of funds.

3 From the dealer’s viewpoint, a repurchase agreement is best described as a
type of:

A collateralized short-term lending.
B collateralized short-term borrowing.
C uncollateralized short-term borrowing.
4 The interest on a repurchase agreement is known as the:
A repo rate.
B repo yield.
C repo margin.
5 The level of repo margin is higher:
A the higher the quality of the collateral.
B the higher the credit quality of the counterparty.

C the longer the length of the repurchase agreement.

Solution to 1:

Cis correct. Wholesale funds refer to the funds that financial institutions lend to
and borrow from each other. They include central bank funds, interbank funds,
and certificates of deposit. Although repurchase agreements are an important
source of funding for banks, they are not considered wholesale funds.

Solution to 2:

A is correct. Large-denomination negotiable certificates of deposit (CDs) can
be traded in the open market. B is incorrect because it is small-denomination,
not large-denomination, negotiable CDs that are primarily purchased by retail
investors. C is incorrect because it is non-negotiable, not negotiable, CDs that
have a penalty for early withdrawal of funds.

Solution to 3:

B is correct. In a repurchase agreement, a security is sold with a simultaneous
agreement by the seller to buy the same security back from the purchaser later
at a higher price. Thus, a repurchase agreement is similar to a collateralized
short-term borrowing in which the security sold and subsequently repurchased
represents the collateral posted. A is incorrect because collateralized short-
term lending is a description of a reverse repurchase agreement. C is incorrect
because a repurchase agreement involves collateral. Thus, it is a collateralized,
not uncollateralized, short-term borrowing.

Solution to 4:

A is correct. The repo rate is the interest rate on a repurchase agreement. B
is incorrect because the interest on a repurchase agreement is known as the
repo rate, not repo yield. C is incorrect because the repo margin refers to the
difference between the market value of the security used as collateral and the
value of the loan.
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Solution to 5: 0((\
C is correct. The longer the length of the repurchase agreement, the higher u&
repo margin (haircut). A is incorrect because the higher the quality of t 1-
lateral, the lower the repo margin. B is incorrect because the higher redit
quality of the counterparty, the lower the repo margin. @

SUMMARY

Debt financing is an important source of funds for households, governments,
government-related entities, financial institutions, and non-financial companies.
Well-functioning fixed-income markets help ensure that capital is allocated efficiently
to its highest and best use globally. Important points include the following:

The most widely used ways of classifying fixed-income markets include the type
of issuer; the bonds’ credit quality, maturity, currency denomination, and type
of coupon; and where the bonds are issued and traded.

Based on the type of issuer, the four major bond market sectors are the house-
hold, non-financial corporate, government, and financial institution sectors.

Investors make a distinction between investment-grade and high-yield bond
markets based on the issuer’s credit quality.

Money markets are where securities with original maturities ranging from
overnight to one year are issued and traded, whereas capital markets are where
securities with original maturities longer than one year are issued and traded.

The majority of bonds are denominated in either euros or US dollars.

Investors make a distinction between bonds that pay a fixed rate versus a float-
ing rate of interest. The coupon rate of floating-rate bonds is often expressed as
a reference rate plus a spread. Interbank offered rates, such as Libor, historically
have been the most commonly used reference rates for floating-rate debt and
other financial instruments but are being phased out to be replaced by alterna-
tive reference rates.

Based on where the bonds are issued and traded, a distinction is made between
domestic and international bond markets. The latter includes the Eurobond
market, which falls outside the jurisdiction of any single country and is charac-
terized by less reporting, regulatory and tax constraints. Investors also make a
distinction between developed and emerging bond markets.

Fixed-income indexes are used by investors and investment managers to
describe bond markets or sectors and to evaluate performance of investments
and investment managers.

The largest investors in bonds include central banks; institutional investors,
such as pension funds, hedge funds, charitable foundations and endowments,
insurance companies, mutual funds and ETFs, and banks; and retail investors,
typically by means of indirect investments.

Primary markets are markets in which issuers first sell bonds to investors to
raise capital. Secondary markets are markets in which existing bonds are subse-
quently traded among investors.
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Summary

B There are two mechanisms for issuing a bond in primary markets: a public
offering, in which any member of the public may buy the bonds, or a private
placement, in which only an investor or small group of investors may buy the
bonds either directly from the issuer or through an investment bank.

®  Public bond issuing mechanisms include underwritten offerings, best effort
offerings, shelf registrations, and auctions.

B When an investment bank underwrites a bond issue, it buys the entire issue and
takes the risk of reselling it to investors or dealers. In contrast, in a best-efforts
offering, the investment bank serves only as a broker and sells the bond issue
only if it is able to do so. Underwritten and best effort offerings are frequently
used in the issuance of corporate bonds.

B The underwriting process typically includes six phases: the determination of the
funding needs, the selection of the underwriter, the structuring and announce-
ment of the bond offering, pricing, issuance, and closing.

B A shelf registration is a method for issuing securities in which the issuer files a
single document with regulators that describes and allows for a range of future
issuances.

B An auction is a public offering method that involves bidding, and that is helpful
in providing price discovery and in allocating securities. It is frequently used in
the issuance of sovereign bonds.

B Most bonds are traded in over-the-counter (OTC) markets, and institutional
investors are the major buyers and sellers of bonds in secondary markets.

B Sovereign bonds are issued by national governments primarily for fiscal rea-
sons. They take different names and forms depending on where they are issued,
their maturities, and their coupon types. Most sovereign bonds are fixed-rate
bonds, although some national governments also issue floating-rate bonds and
inflation-linked bonds.

B Local governments, quasi-government entities, and supranational agencies issue
bonds, which are named non-sovereign, quasi-government, and supranational
bonds, respectively.

B Companies raise debt in the form of bilateral loans, syndicated loans, commer-
cial paper, notes, and bonds.

B Commercial paper is a short-term unsecured security that is used by companies
as a source of short-term and bridge financing. Investors in commercial paper
are exposed to credit risk, although defaults are rare. Many issuers roll over
their commercial paper on a regular basis.

B Corporate bonds and notes take different forms depending on the maturities,
coupon payment, and principal repayment structures. Important considerations
also include collateral backing and contingency provisions.

B Medium-term notes are securities that are offered continuously to investors by
an agent of the issuer. They can have short-term or long-term maturities.

B The structured finance sector includes asset-backed securities, collateralized
debt obligations, and other structured financial instruments. All of these seem-
ingly disparate financial instruments share the common attribute of repackaging
risks.

B Many structured financial instruments are customized instruments that often
combine a bond and at least one derivative. The redemption and often the cou-
pons of these structured financial instruments are linked via a formula to the
performance of the underlying asset(s). Thus, the bond’s payment features are
replaced with non-traditional payoffs that are derived not from the issuer’s cash
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flows but from the performance of the underlying asset(s). Capital protected, ’6\
yield enhancement, participation and leveraged instruments are typical exa}?

ples of structured financial instruments.

.

B Financial institutions have access to additional sources of funds, suc Q}fetail
deposits, central bank funds, interbank funds, large-denomination fregotiable
certificates of deposit, and repurchase agreements.

B A repurchase agreement is similar to a collateralized loan. It involves the sale
of a security (the collateral) with a simultaneous agreement by the seller (the
borrower) to buy the same security back from the purchaser (the lender) at an
agreed-on price in the future. Repurchase agreements are a common source of
funding for dealer firms and are also used to borrow securities to implement
short positions.



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

PRACTICE PROBLEMS

1 In most countries, the bond market sector with the smallest amount of bonds
outstanding is most likely the:

A government sector.
B financial corporate sector.
C non-financial corporate sector.

2 The distinction between investment grade debt and non-investment grade debt
is best described by differences in:

A tax status.
B credit quality.
C maturity dates.

3 A bond issued internationally, outside the jurisdiction of the country in whose
currency the bond is denominated, is best described as a:

A Eurobond.
B foreign bond.
( municipal bond.
4 When classified by type of issuer, asset-backed securities are part of the:
A corporate sector.
B structured finance sector.
C government and government-related sector.
5 Compared with developed markets bonds, emerging markets bonds most likely:
A offer lower yields.
B exhibit higher risk.
C Dbenefit from lower growth prospects.

6 With respect to floating-rate bonds, a reference rate such as the London inter-
bank offered rate (Libor) is most likely used to determine the bond’s:

A spread.
B coupon rate.
C frequency of coupon payments.

7 The variability of the coupon rate on a Libor-based floating-rate bond is most
likely due to:

A periodic resets of the reference rate.
B market-based reassessments of the issuer’s creditworthiness.
C changing estimates by the Libor administrator of borrowing capacity.
8 Which of the following statements is most accurate? An interbank offered rate:
A is a single reference rate.
B applies to borrowing periods of up to 10 years.
C is used as a reference rate for interest rate swaps.
9 An investment bank that underwrites a bond issue most likely:
A buys and resells the newly issued bonds to investors or dealers.

B acts as a broker and receives a commission for selling the bonds to investors.

© 2017 CFA Institute. All rights reserved.
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C incurs less risk associated with selling the bonds than in a best efforts O‘(Q

offering. S

In major developed bond markets, newly issued sovereign bonds are mo. (?t.en

sold to the public via a(n): :

A auction.

B private placement.

C Dbest efforts offering.

Which of the following describes privately placed bonds?

A They are non-underwritten and unregistered.

B They usually have active secondary markets.

C They are less customized than publicly offered bonds.

A mechanism by which an issuer may be able to offer additional bonds to the
general public without preparing a new and separate offering circular best
describes:

A the grey market.
B a shelf registration.
C aprivate placement.

Which of the following statements related to secondary bond markets is most
accurate?

A Newly issued corporate bonds are issued in secondary bond markets.
B Secondary bond markets are where bonds are traded between investors.

C The major participants in secondary bond markets globally are retail
investors.

A bond market in which a communications network matches buy and sell
orders initiated from various locations is best described as an:

A organized exchange.

B open market operation.

C over-the-counter market.

A liquid secondary bond market allows an investor to sell a bond at:
A the desired price.

B a price at least equal to the purchase price.

C aprice close to the bond’s fair market value.

Corporate bond secondary market trading most often occurs:

A on a book-entry basis.

B on organized exchanges.

C prior to settlement at 7' + 1.

Sovereign bonds are best described as:

A bonds issued by local governments.

B secured obligations of a national government.

C bonds backed by the taxing authority of a national government.
Which factor is associated with a more favorable quality sovereign bond credit
rating?

A Issued in local currency, only

B Strong domestic savings base, only

C Issued in local currency of country with strong domestic savings base



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

Practice Problems ) 6 N
2
S
19 Which type of sovereign bond has the lowest interest rate risk for an investor? O‘(Q
A Floaters (b,%
B Coupon bonds ‘{(\

C Discount bonds §
20 Agency bonds are issued by:

A local governments.
B national governments.
( quasi-government entities.

21 The type of bond issued by a multilateral agency such as the International
Monetary Fund (IMF) is best described as a:

A sovereign bond.
B supranational bond.
C quasi-government bond.

22 A bond issued by a local government authority, typically without an explicit
funding commitment from the national government, is most likely classified as
a:

A sovereign bond.
B quasi-government bond
C non-sovereign government bond.

23 Which of the following statements relating to commercial paper is most
accurate?

A There is no secondary market for trading commercial paper.

B  Only the strongest, highly rated companies issue commercial paper.

C Commercial paper is a source of interim financing for long-term projects.
24 Eurocommerical paper is most likely:

A negotiable.

B denominated in euro.

C issued on a discount basis.
25 For the issuer, a sinking fund arrangement is most similar to a:

A term maturity structure.

B serial maturity structure.

C bondholder put provision.

26 When issuing debt, a company may use a sinking fund arrangement as a means
of reducing:

A credit risk.
B inflation risk.
C interest rate risk.
27 Which of the following is a source of wholesale funds for banks?
A Demand deposits
B Money market accounts
C Negotiable certificates of deposit
28 A characteristic of negotiable certificates of deposit is:
A they are mostly available in small denominations.
B they can be sold in the open market prior to maturity.

C apenalty is imposed if the depositor withdraws funds prior to maturity.
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29 A repurchase agreement is most comparable to a(n): O’(Q
A interbank deposit. rb?’
B collateralized loan. '&

C negotiable certificate of deposit. §
30 The repo margin is:

A negotiated between counterparties.
B established independently of market-related conditions.

C structured on an agreement assuming equal credit risks to all
counterparties.

31 The repo margin on a repurchase agreement is most likely to be lower when:
A the underlying collateral is in short supply.
B the maturity of the repurchase agreement is long.

C the credit risk associated with the underlying collateral is high.
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SOLUTIONS

1 Cis correct. In most countries, the largest issuers of bonds are the national and
local governments as well as financial institutions. Thus, the bond market sector
with the smallest amount of bonds outstanding is the non-financial corporate
sector.

2 Bis correct. The distinction between investment grade and non-investment
grade debt relates to differences in credit quality, not tax status or maturity
dates. Debt markets are classified based on the issuer’s creditworthiness as
judged by the credit ratings agencies. Ratings of Baa3 or above by Moody’s
Investors Service or BBB— or above by Standard & Poor’s and Fitch Ratings are
considered investment grade, whereas ratings below these levels are referred to
as non-investment grade (also called high yield, speculative, or junk).

3 Ais correct. Eurobonds are issued internationally, outside the jurisdiction of
any single country. B is incorrect because foreign bonds are considered inter-
national bonds, but they are issued in a specific country, in the currency of
that country, by an issuer domiciled in another country. C is incorrect because
municipal bonds are US domestic bonds issued by a state or local government.

4 B is correct. Asset-backed securities (ABS) are securitized debt instruments
created by securitization, a process that involves transferring ownership of
assets from the original owners to a special legal entity. The special legal
entity then issues securities backed by the transferred assets. The assets’ cash
flows are used to pay interest and repay the principal owed to the holders of
the securities. Assets that are typically used to create securitized debt instru-
ments include loans (such as mortgage loans) and receivables (such as credit
card receivables). The structured finance sector includes such securitized debt
instruments (also called asset-backed securities).

5 Bis correct. Many emerging countries lag developed countries in the areas of
political stability, property rights, and contract enforcement. Consequently,
emerging market bonds usually exhibit higher risk than developed markets
bonds. A is incorrect because emerging markets bonds typically offer higher
(not lower) yields than developed markets bonds to compensate investors for
the higher risk. C is incorrect because emerging markets bonds usually benefit
from higher (not lower) growth prospects than developed markets bonds.

6 B is correct. The coupon rate of a floating-rate bond is expressed as a reference
rate plus a spread. Different reference rates are used depending on where the
bond is issued and its currency denomination, but one of the most widely used
set of reference rates is Libor. A and C are incorrect because a bond’s spread
and frequency of coupon payments are typically set when the bond is issued
and do not change during the bond’s life.

7 Ais correct. Changes in the coupon rate of interest on a floating-rate bond that
uses a Libor reference rate are due to changes in the reference rate (for example,
90-day Libor), which resets periodically. “Therefore, the coupon rate adjusts to
the level of market interest rates (plus the spread) each time the reference rate
is reset”

8 Cis correct. Interbank offered rates are used as reference rates not only for
floating-rate bonds, but also for other debt instruments including mortgages,
derivatives such as interest rate and currency swaps, and many other financial
contracts and products. A and B are incorrect because an interbank offered rate
such as Libor or Euribor is a set of reference rates (not a single reference rate)
for different borrowing periods of up to one year (not 10 years).
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A is correct. In an underwritten offering (also called firm commitment offer- ’(Q

ing), the investment bank (called the underwriter) guarantees the sale of th;o9

bond issue at an offering price that is negotiated with the issuer. Thus, t

underwriter takes the risk of buying the newly issued bonds from the igsuer, and

then reselling them to investors or to dealers who then sell them t estors.

B and C are incorrect because the bond issuing mechanism wheré“an invest-

ment bank acts as a broker and receives a commission for selling the bonds to

investors, and incurs less risk associated with selling the bonds, is a best efforts

offering (not an underwritten offering).

A is correct. In major developed bond markets, newly issued sovereign bonds
are sold to the public via an auction. B and C are incorrect because sovereign
bonds are rarely issued via private placements or best effort offerings.

A is correct. Private placements are typically non-underwritten, unregis-
tered bond offerings that are sold only to a single investor or a small group of
investors.

B is correct. A shelf registration allows certain authorized issuers to offer addi-
tional bonds to the general public without having to prepare a new and separate
offering circular. The issuer can offer multiple bond issuances under the same
master prospectus, and only has to prepare a short document when additional
bonds are issued. A is incorrect because the grey market is a forward market for
bonds about to be issued. C is incorrect because a private placement is a non-
underwritten, unregistered offering of bonds that are not sold to the general
public but directly to an investor or a small group of investors.

B is correct. Secondary bond markets are where bonds are traded between
investors. A is incorrect because newly issued bonds (whether from corporate
issuers or other types of issuers) are issued in primary (not secondary) bond
markets. C is incorrect because the major participants in secondary bond
markets globally are large institutional investors and central banks (not retail
investors).

C is correct. In over-the-counter (OTC) markets, buy and sell orders are
initiated from various locations and then matched through a communications
network. Most bonds are traded in OTC markets. A is incorrect because on
organized exchanges, buy and sell orders may come from anywhere, but the
transactions must take place at the exchange according to the rules imposed by
the exchange. B is incorrect because open market operations refer to central
bank activities in secondary bond markets. Central banks buy and sell bonds,
usually sovereign bonds issued by the national government, as a means to
implement monetary policy.

C is correct. Liquidity in secondary bond markets refers to the ability to buy or
sell bonds quickly at prices close to their fair market value. A and B are incor-
rect because a liquid secondary bond market does not guarantee that a bond
will sell at the price sought by the investor, or that the investor will not face a
loss on his or her investment.

A is correct. The vast majority of corporate bonds are traded in over-the-
counter (OTC) markets that use electronic trading platforms through which
users submit buy and sell orders. Settlement of trades in the OTC markets
occurs by means of a simultaneous exchange of bonds for cash on the books of
the clearing system “on a paperless, computerized book-entry basis

C is correct. Sovereign bonds are usually unsecured obligations of the national
government issuing the bonds; they are not backed by collateral, but by the tax-
ing authority of the national government. A is incorrect because bonds issued



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

Solutions

18

19

20

21

22

23

24

25

26

by local governments are non-sovereign (not sovereign) bonds. B is incorrect
because sovereign bonds are typically unsecured (not secured) obligations of a
national government.

C is correct. Bonds issued in the sovereign’s currency and a strong domes-

tic savings base are both favorable sovereign rating factors. It is common to
observe a higher credit rating for sovereign bonds issued in local currency
because of the sovereign’s ability to tax its citizens and print its own currency.
Although there are practical limits to the sovereign’s taxing and currency-
printing capacities, each tends to support a sovereign’s ability to repay debt. A
strong domestic savings base is advantageous because it supports the sover-
eign’s ability to issue debt in local currency to domestic investors.

A is correct. Floaters are bonds with a floating rate of interest that resets
periodically based on changes in the level of a reference rate, such as Libor.
Because changes in the reference rate reflect changes in market interest rates,
price changes of floaters are far less pronounced than those of fixed-rate bonds,
such as coupon bonds and discount bonds. Thus, investors holding floaters are
less exposed to interest rate risk than investors holding fixed-rate discount or
coupon bonds.

C is correct. Agency bonds are issued by quasi-government entities. These enti-
ties are agencies and organizations usually established by national governments
to perform various functions for them. A and B are incorrect because local and
national governments issue non-sovereign and sovereign bonds, respectively.

B is correct. The IMF is a multilateral agency that issues supranational bonds. A
and C are incorrect because sovereign bonds and quasi-government bonds are
issued by national governments and by entities that perform various functions
for national governments, respectively.

C is correct. Bonds issued by levels of government below the national level —
such as provinces, regions, states, cities, and local government authorities—are
classified as non-sovereign government bonds. These bonds are typically not
guaranteed by the national government.

C is correct. Companies use commercial paper not only as a source of funding
working capital and seasonal demand for cash, but also as a source of interim
financing for long-term projects until permanent financing can be arranged. A
is incorrect because there is a secondary market for trading commercial paper,
although trading is limited except for the largest issues. B is incorrect because
commercial paper is issued by companies across the risk spectrum, although
only the strongest, highly rated companies issue low-cost commercial paper.

A is correct. Commercial paper, whether US commercial paper or
Eurocommercial paper, is negotiable—that is, investors can buy and sell com-
mercial paper on secondary markets. B is incorrect because Eurocommercial
paper can be denominated in any currency. C is incorrect because
Eurocommercial paper may be issued on an interest-bearing (or yield) basis or a
discount basis.

B is correct. With a serial maturity structure, a stated number of bonds mature
and are paid off on a pre-determined schedule before final maturity. With a
sinking fund arrangement, the issuer is required to set aside funds over time to
retire the bond issue. Both result in a pre-determined portion of the issue being
paid off according to a pre-determined schedule.

A is correct. A sinking fund arrangement is a way to reduce credit risk by
making the issuer set aside funds over time to retire the bond issue. B and C are
incorrect because a sinking fund arrangement has no effect on inflation risk or
interest rate risk.
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27 Cis correct. Wholesale funds available for banks include central bank funds, (Q
interbank funds, and negotiable certificates of deposit. A and B are incorre
because demand deposits (also known as checking accounts) and money@ﬁet
accounts are retail deposits (not wholesale funds). .

28 B is correct. A negotiable certificate of deposit (CD) allows any d 1tor (initial
or subsequent) to sell the CD in the open market prior to maturity. A is incor-
rect because negotiable CDs are mostly available in large (not small) denomina-
tions. Large-denomination negotiable CDs are an important source of whole-
sale funds for banks, whereas small-denomination CDs are not. C is incorrect
because a penalty is imposed if the depositor withdraws funds prior to maturity
for non-negotiable (instead of negotiable) CDs.

29 Bis correct. A repurchase agreement (repo) can be viewed as a collateralized
loan where the security sold and subsequently repurchased represents the col-
lateral posted. A and C are incorrect because interbank deposits and negotiable
certificates of deposit are unsecured deposits—that is, there is no collateral
backing the deposit.

30 A is correct. Repo margins vary by transaction and are negotiated bilaterally
between the counterparties.

31 A is correct. The repo margin (the difference between the market value of the
underlying collateral and the value of the loan) is a function of the supply and
demand conditions of the collateral. The repo margin is typically lower if the
underlying collateral is in short supply or if there is a high demand for it. B and
C are incorrect because the repo margin is usually higher (not lower) when the
maturity of the repurchase agreement is long and when the credit risk associ-
ated with the underlying collateral is high.
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LEARNING OUTCOMES
Mastery | The candidate should be able to:

a. calculate a bond’s price given a market discount rate;
b. identify the relationships among a bond’s price, coupon rate,
maturity, and market discount rate (yield-to-maturity);

c. define spot rates and calculate the price of a bond using spot
rates;

d. describe and calculate the flat price, accrued interest, and the full
price of a bond;

. describe matrix pricing;

f. calculate annual yield on a bond for varying compounding
periods in a year;

g. calculate and interpret yield measures for fixed-rate bonds and
floating-rate notes;

h. calculate and interpret yield measures for money market
instruments;

i. define and compare the spot curve, yield curve on coupon bonds,
par curve, and forward curve;

O 0O 00 od oo od

j. define forward rates and calculate spot rates from forward rates,
forward rates from spot rates, and the price of a bond using
forward rates;

. compare, calculate, and interpret yield spread measures.

O

INTRODUCTION

Globally, the fixed-income market is a key source of financing for businesses and
governments. In fact, the total market value outstanding of corporate and government
bonds is significantly larger than that of equity securities. Similarly, the fixed-income

© 2019 CFA Institute. All rights reserved.
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market, which is also called the debt market or bond market, represents a signiﬁcaqé\

investing opportunity for institutions as well as individuals. Pension funds, mufga

funds, insurance companies, and sovereign wealth funds, among others, a ajor
fixed-income investors. Retirees who desire a relatively stable income streamgften hold
fixed-income securities. Clearly, understanding how to value fixed-inc securities

is important to investors, issuers, and financial analysts. This readingfocuses on the
valuation of traditional (option-free) fixed-rate bonds, although other debt securities,
such as floating-rate notes and money market instruments, are also covered.

Section 2 describes and illustrates basic bond valuation, which includes pricing
a bond using a market discount rate for each of the future cash flows and pricing a
bond using a series of spot rates. Valuation using spot rates allows for each future
cash flow to be discounted at a rate associated with its timing. This valuation meth-
odology for future cash flows has applications well beyond the fixed-income market.
Relationships among a bond’s price, coupon rate, maturity, and market discount rate
(yield-to-maturity) are also described and illustrated.

Section 3 describes how bond prices and yields are quoted and calculated in prac-
tice. When bonds are actively traded, investors can observe the price and calculate
various yield measures. However, these yield measures differ by the type of bond. In
practice, different measures are used for fixed-rate bonds, floating-rate notes, and
money market instruments. When a bond is not actively traded, matrix pricing is
often used to estimate the value based on comparable securities.

Section 4 addresses the maturity or term structure of interest rates. This discussion
involves an analysis of yield curves, which illustrates the relationship between yields-
to-maturity and times-to-maturity on bonds with otherwise similar characteristics.
Various types of yield curves are described.

Section 5 focuses on yield spreads over benchmark interest rates. When investors
want relatively higher yields, they have to be prepared to bear more risk. Yield spreads
are measures of how much additional yield over the benchmark security (usually a
government bond) investors expect for bearing additional risk. A summary of key
points and practice problems conclude the reading.

BOND PRICES AND THE TIME VALUE OF MONEY

Bond pricing is an application of discounted cash flow analysis. The complexity of
the pricing depends on the particular bond’s features and rate (or rates) used to do
the discounting. This section starts with using a single discount factor for all future
cash flows and concludes with the most general approach to bond valuation. The
general approach to bond valuation is to use a series of spot rates that correspond to
the timing of the future cash flows.

2.1 Bond Pricing with a Market Discount Rate

On a traditional (option-free) fixed-rate bond, the promised future cash flows are a
series of coupon interest payments and repayment of the full principal at maturity. The
coupon payments are on regularly scheduled dates, for example, an annual payment
bond might pay interest on 15 June of each year for five years. The final coupon typically
is paid together with the full principal on the maturity date. The price of the bond at
issuance is the present value of the promised cash flows. The market discount rate is
used in the time-value-of-money calculation to obtain the present value. The market
discount rate is the rate of return required by investors given the risk of the invest-
ment in the bond. It is also called the required yield, or the required rate of return.
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For example, suppose the coupon rate on a bond is 4% and the payment is made
once a year. If the time-to-maturity is five years and the market discount rate is 6%,
the price of the bond is 91.575 per 100 of par value. The par value is the amount of
principal on the bond.

4 4 4 4 104
T 2t 3T i 5
(1.06) (.06 (106 (1.06)*  (1.06)
3.774 + 3.560 + 3.358 + 3.168 + 77.715 = 91.575

The final cash flow of 104 is the redemption of principal (100) plus the coupon pay-
ment for that date (4). The price of the bond is the sum of the present values of the
five cash flows. The price per 100 of par value may be interpreted as the percentage
of par value. If the par value is USD100,000, the coupon payments are USD4,000
each year and the price of the bond is USD91,575. Its price is 91.575% of par value.
This bond is described as trading at a discount because the price is below par value.

Suppose that another five-year bond has a coupon rate of 8% paid annually. If the
market discount rate is again 6%, the price of the bond is 108.425.

8 8 8 8 108
T 2t 3" i 5
(1.06)  (1.06)* (1.06) (1.06)* (1.06)
7.547 +7.120 + 6.717 + 6.337 + 80.704 =108.425

This bond is trading at a premium because its price is above par value.
If another five-year bond pays a 6% annual coupon and the market discount rate
still is 6%, the bond would trade at par value.

6 6 6 6 106
T 2t 3" i 5
(1.06)"  (1.06)* (L06)  (1.06)"  (1.06)
5.660 + 5.340 + 5.038 + 4.753 + 79.209 = 100.000

The coupon rate indicates the amount the issuer promises to pay the bondholders
each year in interest. The market discount rate reflects the amount investors need
to receive in interest each year in order to pay full par value for the bond. Therefore,
assuming that these three bonds have the same risk, which is consistent with them
having the same market discount rate, the 4% bond offers a “deficient” coupon rate.
The amount of the discount below par value is the present value of the deficiency,
which is 2% of par value each year. The present value of the deficiency, discounted
using the market discount rate, is —8.425.

-2 -2 -2 2 2 gums

+ + +

(1.06)  (1.06)° (1.06) (1.06)* (1.06)

The price of the 4% coupon bond is 91.575 (= 100 — 8.425). In the same manner,
the 8% bond offers an “excessive” coupon rate given the risk because investors require
only 6%. The amount of the premium is the present value of the excess cash flows,
which is +8.425. The price of the 8% bond is 108.425 (= 100 + 8.425).

These examples demonstrate that the price of a fixed-rate bond, relative to par
value, depends on the relationship of the coupon rate to the market discount rate.
Here is a summary of the relationships:

B When the coupon rate is less than the market discount rate, the bond is priced
at a discount below par value.

B When the coupon rate is greater than the market discount rate, the bond is
priced at a premium above par value.

B When the coupon rate is equal to the market discount rate, the bond is priced
at par value.
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At this point, it is assumed that the bond is priced on a coupon payment date. If t&i\

bond is between coupon payment dates, the price paid will include accrued int ,
which is interest that has been earned but not yet paid. Accrued interest is di{(@d
in detail in Section 3.1. .

Equation 1 is a general formula for calculating a bond price gi\@he market
discount rate:

PV = PMT N PMT +”_+PMT+FV 1)

(+n)  (1+r)] (e

where

PV = present value, or the price of the bond
PMT = coupon payment per period
FV = future value paid at maturity, or the par value of the bond
r = market discount rate, or required rate of return per period
N = number of evenly spaced periods to maturity

The examples so far have been for an annual payment bond, which is the convention
for most European bonds. Asian and North American bonds generally make semiannual
payments, and the stated rate is the annual coupon rate. Suppose the coupon rate on
a bond is stated to be 8% and the payments are made twice a year (semiannually) on
15 June and 15 December. For each 100 in par value (FV = 100), the coupon payment
per period is 4 (PMT = 4). If there are three years to maturity, there are six evenly
spaced semiannual periods (N = 6). If the market discount rate is 3% per semiannual
period (r = 0.03), the price of the bond is 105.417 per 100 of par value.

4 4 4 4 4 104
1 * 2 * 3 + 4 * 5 + 6
(1.03)  (1.03)° (103 (1.03)* (1.03) (1.03)

If the actual par value of the bond investment is in Singapore dollars—for instance,
SGD 100,000—the price is SGD 105,417. This bond is trading at a premium above par
value because the coupon rate of 4% per period is greater than the market discount
rate of 3% per period. Usually, those interest rates are annualized by multiplying the
rate per period by the number of periods in a year. Therefore, an equivalent statement
is that the bond is priced at a premium because its stated annual coupon rate of 8%
is greater than the stated annual market discount rate of 6%. Interest rates, unless
stated otherwise, are typically quoted as annual rates.

=105.417

EXAMPLE 1

Bonds Trading at a Discount, at a Premium, and at Par

Identify whether each of the following bonds is trading at a discount, at par
value, or at a premium. Calculate the prices of the bonds per 100 in par value
using Equation 1. If the coupon rate is deficient or excessive compared with
the market discount rate, calculate the amount of the deficiency or excess per
100 of par value.

Coupon

Payment Number of Periods Market Discount Rate
Bond per Period to Maturity per Period
A 2 6 3%

B 6 4 4%
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Coupon
Payment Number of Periods Market Discount Rate
Bond per Period to Maturity per Period
€ 5 5 5%
D 0 10 2%
Solutions:
Bond A
2 2 2 2 2 102

- + + + + — 94.583
(1.03) (103" (1.03)° (1.03)" (1.03° (1.03)°

Bond A is trading at a discount. Its price is below par value because the coupon
rate per period (2%) is less than the required yield per period (3%). The defi-
ciency per period is the coupon rate minus the market discount rate, times the
par value: (0.02 — 0.03) x 100 = —1. The present value of deficiency is —5.417,
discounted using the required yield (market discount rate) per period.
—1+—l+—1+—1+—1+—1

(1.03) (103" (103 (1.03)*  (1.03 (1.03)
The amount of the deficiency can be used to calculate the price of the bond; the
price is 94.583 (= 100 — 5.417).

Bond B

=-5.417

6 6 6 106
+ + +
(1.04) (104 (104 (104"
Bond B is trading at a premium because the coupon rate per period (6%) is
greater than the market discount rate per period (4%). The excess per period is
the coupon rate minus market discount rate, times the par value: (0.06 — 0.04)

x 100 = +2. The present value of excess is +7.260, discounted using the required
yield per period.

2 N 2 N 2 N 2
(1.04) (1047 (1047 (104"
The price of the bond is 107.260 (= 100 + 7.260).
Bond C

=107.260

=7.260

5 5 5 5 105
1 + 2 * 3 + 4 + 5

(1.05)  (1.05)" (1.05)° (1.05)" (1.05)
Bond C is trading at par value because the coupon rate is equal to the market

discount rate. The coupon payments are neither excessive nor deficient given
the risk of the bond.

Bond D

=100.000

_100_ 82.035

(1.02)"
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Bond D is a zero-coupon bond, which always will trade at a discount below par ’6\
value (as long as the required yield is greater than zero). The deficiency in t}gg

coupon payments is —2 per period: (0 — 0.02) x 100 = —2. {Q
3 3 3 7 7 N\ X
-+ >+ T i S+
.02 (102 (102 (.02 (1.02) )
= 2 2 2 2 17965

+ + + +
1.02°  (1.02)  (.02° (.02 (1.02)"
The price of the bond is 82.035 (= 100 — 17.965).

2.2 Yield-to-Maturity

If the market price of a bond is known, Equation 1 can be used to calculate its yield-
to-maturity (sometimes called the redemption yield or yield-to-redemption). The
yield-to-maturity is the internal rate of return on the cash flows—the uniform interest
rate such that when the future cash flows are discounted at that rate, the sum of the
present values equals the price of the bond. It is the implied market discount rate.

The yield-to-maturity is the rate of return on the bond to an investor given three
critical assumptions:

1 The investor holds the bond to maturity.

2 The issuer makes all of the coupon and principal payments in the full amount
on the scheduled dates. Therefore, the yield-to-maturity is the promised yield—
the yield assuming the issuer does not default on any of the payments.

3 The investor is able to reinvest coupon payments at that same yield. This is a
characteristic of an internal rate of return.

For example, suppose that a four-year, 5% annual coupon payment bond is priced
at 105 per 100 of par value. The yield-to-maturity is the solution for the rate, r, in
this equation:

5 5 5 105
l+ 2+ 3+ 4
(1+r) (1+r) (l+r) (1+r)

Solving by trial-and-error search, or using the time-value-of-money keys on a financial
calculator, obtains the result that » = 0.03634. The bond trades at a premium because
its coupon rate (5%) is greater than the yield that is required by investors (3.634%).

Yields-to-maturity do not depend on the actual amount of par value in a fixed-
income portfolio. For example, suppose a Japanese institutional investor owns a
three-year, 2.5% semiannual payment bond having a par value of JPY100 million. The
bond currently is priced at JPY98,175,677. The yield per semiannual period can be
obtained by solving this equation for r:

1.25 1.25 1.25 1.25 1.25 101.25
1 + 2 + 3 + 4 + 5 + 6
(1+r) (l+r) (l+r) (1+r) (1+r) (1+r)

The yield per semiannual period turns out to be 1.571% (r = 0.01571), which can
be annualized to be 3.142% (0.01571 x 2 = 0.03142). In general, a three-year, 2.5%
semiannual bond for any amount of par value has an annualized yield-to-maturity of
3.142% if it is priced at 98.175677% of par value.

105 =

98.175677 =
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EXAMPLE 2

, : , . &
Yields-to-Maturity for a Premium, Discount, and Zero- N
Coupon Bond $$
Calculate the yields-to-maturity for the following bonds. The prices are stated $
per 100 of par value.

Coupon Number of
Payment Periods
Bond per Period to Maturity Price
A S5 4 103.75
B 2.25 6 96.50
© 0 60 22.375
Solutions:
Bond A
103.75 = 33 + 33 + 33 + 103.5 r = 0.02503

S S (R S (S S (S
Bond A is trading at a premium, so its yield-to-maturity per period (2.503%)

must be lower than its coupon rate per period (3.5%).

Bond B

2.25 2.25 2.25 2.25
T+ 5 o F o
(1+r) (1+r) (1+r) (l+r)
2.25 102.25
5 * 6’
(1 + r) (l + r)
Bond B is trading at a discount, so the yield-to-maturity per period (2.894%)
must be higher than the coupon rate per period (2.25%).
Bond C

96.50 =

r = 0.02894

22.375 = _ 100 r =0.02527

(+n)®

Bond C is a zero-coupon bond trading at a significant discount below par value.
Its yield-to-maturity is 2.527% per period.

2.3 Relationships between the Bond Price and Bond
Characteristics

The price of a fixed-rate bond will change whenever the market discount rate changes.
Four relationships about the change in the bond price given the market discount rate
are:

1 The bond price is inversely related to the market discount rate. When the mar-
ket discount rate increases, the bond price decreases (the inverse effect).

2 For the same coupon rate and time-to-maturity, the percentage price change is
greater (in absolute value, meaning without regard to the sign of the change)
when the market discount rate goes down than when it goes up (the convexity
effect).
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3 For the same time-to-maturity, a lower-coupon bond has a greater percentage ((\

price change than a higher-coupon bond when their market discount rates (0'6
change by the same amount (the coupon effect). (Q

4 Generally, for the same coupon rate, a longer-term bond has a great@e‘rcent-

age price change than a shorter-term bond when their market dis$ nt rates
change by the same amount (the maturity effect).

Exhibit 1 illustrates these relationships using nine annual coupon payment bonds.
The bonds have different coupon rates and times-to-maturity but otherwise are the
same in terms of risk. The coupon rates are 10%, 20%, and 30% for bonds having 10,
20, and 30 years to maturity. At first, the bonds are all priced at a market discount
rate of 20%. Equation 1 is used to determine the prices. Then the market discount
rate is decreased by 1 percentage point, from 20% to 19%, and next, it is increased
from 20% to 21%.

Exhibit 1 Relationships between Bond Prices and Bond Characteristics

Discount Rates Discount Rates
Go Down Go Up

Coupon Priceat Price at % Price at %
Bond Rate  Maturity 20% 19% Change 21% Change
A 10.00% 10 58.075 60.950 4.95% 55405  —4.60%
B 20.00% 10 100.000  104.339 4.34% 95.946  -4.05%
C 30.00% 10 141.925  147.728 4.09% 136.487  -3.83%
10.00% 20 51.304 54.092 5.43% 48.776  —4.93%
20.00% 20 100.000  105.101 5.10% 95.343  -4.66%
30.00% 20 148.696  156.109 4.99% 141910  -4.56%
G 10.00% 30 50.211 52.888 5.33% 47.791 —-4.82%
H 20.00% 30 100.000  105.235 5.23% 95.254  -4.75%
I 30.00% 30 149.789  157.581 5.20% 142.716  —4.72%

The first relationship is that the bond price and the market discount rate move
inversely. All bond prices in Exhibit 1 go up when the rates go down from 20% to 19%,
and all prices go down when the rates go up from 20% to 21%. This happens because
of the fixed cash flows on a fixed-rate bond. The numerators in Equation 1 do not
change when the market discount rate in the denominators rises or falls. Therefore,
the price (PV) moves inversely with the market discount rate (r).

The second relationship reflects the convexity effect. In Exhibit 1, the percentage
price changes are calculated using this equation:

New price — Old price

Vo Change = Old price

For example, when the market discount rate falls on Bond A, the price rises from
58.075 to 60.950. The percentage price increase is 4.95%.
60.950 — 58.075

% Change = W = 0.0495
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For each bond, the percentage price increases are greater in absolute value than
the percentage price decreases. This implies that the relationship between bond prices
and the market discount rate is not linear; instead, it is curved. It is described as being
“convex.” The convexity effect is shown in Exhibit 2 for a 10%, 10-year bond.

Exhibit2 The Convex Relationship between the Market Discount Rate and

the Price of a 10-Year, 10% Annual Coupon Payment Bond

Price

200

160

140

120

100

40

20 r

0 L L L
0 5 10 15 20
Market Discount Rate (%)

The third relationship is the coupon effect. Consider Bonds A, B, and C, which
have 10 years to maturity. For both the decrease and increase in the yield-to-maturity,
Bond A has a larger percentage price change than Bond B, and Bond B has a larger
change than C. The same pattern holds for the 20-year and 30-year bonds. Therefore,
lower-coupon bonds have more price volatility than higher-coupon bonds, other
things being equal.

The fourth relationship is the maturity effect. Compare the results for Bonds A
and D, for Bonds B and E, and for Bonds C and F. The 20-year bonds have greater
percentage price changes than the 10-year bonds for either an increase or a decrease
in the market discount rate. In general, longer-term bonds have more price volatility
than shorter-term bonds, other things being equal.

There are exceptions to the maturity effect. That is why the word “generally”
appears in the statement of the relationship at the beginning of this section. Compare
the results in Exhibit 1 for Bonds D and G, for Bonds E and H, and for Bonds F
and I. For the higher-coupon bonds trading at a premium, Bonds F and I, the usual
property holds—the 30-year bonds have greater percentage price changes than the
20-year bonds. The same pattern holds for Bonds E and H, which are priced initially
at par value. The exception is illustrated in the results for Bonds D and G, which are
priced at a discount because the coupon rate is lower than the market discount rate.
The 20-year, 10% bond has a greater percentage price change than the 30-year, 10%
bond. Exceptions to the maturity effect are rare in practice. They occur only for low-
coupon (but not zero-coupon), long-term bonds trading at a discount. The maturity
effect always holds on zero-coupon bonds, as it does for bonds priced at par value or
at a premium above par value.



116

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

Reading 44 = Introduction to Fixed-Income Valuation

One final point to note in Exhibit 1 is that Bonds B, E, and H, which have coup

rates of 20%, all trade at par value when the market discount rate is 20%. A bond haging
a coupon rate equal to the market discount rate is priced at par value on aé@@

payment date, regardless of the number of years to maturity.

EXAMPLE 3

pon
&.
$$

Bond Percentage Price Changes Based on Coupon and

Time-to-Maturity

An investor is considering the following six annual coupon payment govern-

ment bonds:

Coupon Time-to- Yield-to-
Bond Rate Maturity Maturity
A 0% 2 years 5.00%
B 5% 2 years 5.00%
© 8% 2 years 5.00%
D 0% 4 years 5.00%
Ig 5% 4 years 5.00%
F 8% 4 years 5.00%

1 Based on the relationships between bond prices and bond characteristics,
which bond will go up in price the most on a percentage basis if all yields
go down from 5.00% to 4.90%?
2 Based on the relationships between the bond prices and bond characteris-

tics, which bond will go down in price the least on a percentage basis if all
yields go up from 5.00% to 5.10%?

Solution to 1:

Bond D will go up in price the most on a percentage basis because it has the
lowest coupon rate (the coupon effect) and the longer time-to-maturity (the
maturity effect). There is no exception to the maturity effect in these bonds

because there are no low-coupon bonds trading at a discount.

Solution to 2:

Bond C will go down in price the least on a percentage basis because it has the
highest coupon rate (the coupon effect) and the shorter time-to-maturity (the
maturity effect). There is no exception to the maturity effect because Bonds C

and F are priced at a premium above par value.

Exhibit 2 demonstrates the impact on a bond price assuming the time-to-maturity
does not change. It shows an instantaneous change in the market discount rate from

one moment to the next.

But bond prices change as time passes even if the market discount rate remains
the same. As time passes, the bondholder comes closer to receiving the par value at
maturity. The constant-yield price trajectory illustrates the change in the price of a
fixed-income bond over time. This trajectory shows the “pull to par” effect on the price
of abond trading at a premium or a discount to par value. If the issuer does not default,

the price of a bond approaches par value as its time-to-maturity approaches zero.
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Exhibit 3 shows the constant-yield price trajectories for 4% and 12% annual cou-
pon payment, 10-year bonds. Both bonds have a market discount rate of 8%. The
4% bond’s initial price is 73.160 per 100 of par value. The price increases each year
and approaches par value as the maturity date nears. The 12% bond’s initial price is
126.840, and it decreases each year, approaching par value as the maturity date nears.
Both prices are “pulled to par”

Exhibit3 Constant-Yield Price Trajectories for 4% and 12% Annual Coupon

Payment, 10-Year Bonds at a Market Discount Rate of 8%

Price
140

12% (Premium) Bond

100

60

20

Year

Discount Bond  73.160 75.012 77.013 79.175 81.508 84.029 86.751 89.692 92.867 96.296 100.00
Premium Bond  126.84 12498 12298 120.82 118.49 11597 113.24 110.30 107.13 103.70 100.00

2.4 Pricing Bonds with Spot Rates

When a fixed-rate bond is priced using the market discount rate, the same discount
rate is used for each cash flow. A more fundamental approach to calculate the price
of a bond is to use a sequence of market discount rates that correspond to the cash
flow dates. These market discount rates are called spot rates. Spot rates are yields-
to-maturity on zero-coupon bonds maturing at the date of each cash flow. Sometimes
these are called “zero rates” Bond price (or value) determined using the spot rates is
sometimes referred to as the bond’s “no-arbitrage value”” If a bond’s price differs from its
no-arbitrage value, an arbitrage opportunity exists in the absence of transaction costs.

Suppose that the one-year spot rate is 2%, the two-year spot rate is 3%, and the
three-year spot rate is 4%. Then, the price of a three-year bond that makes a 5% annual
coupon payment is 102.960.

5 5 105

1 + 2 + 3
(1.02)  (1.03)°  (1.04)

4.902 + 4.713 + 93.345

102.960
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This three-year bond is priced at a premium above par value, so its yield—to—matur'&gs\
must be less than 5%. Using Equation 1, the yield-to-maturity is 3.935%. @)

&
102960 = —> > 195 03035 $$®

() 1+’ Q)
When the coupon and principal cash flows are discounted using the yield-to-maturity,
the same price is obtained.

5 5 105
+ + =

(1.03935)"  (1.03935)"  (1.03935)’
4811+ 4.629 +93.520 = 102.960

Notice that the present values of the individual cash flows discounted using spot
rates differ from those using the yield-to-maturity. The present value of the first
coupon payment is 4.902 when discounted at 2%, but it is 4.811 when discounted at
3.935%. The present value of the final cash flow, which includes the redemption of
principal, is 93.345 at 4% and 93.520 at 3.935%. Nevertheless, the sum of the present
values using either approach is 102.960.

Equation 2 is a general formula for calculating a bond price given the sequence
of spot rates:

PMT PMT PMT + FV
PV = + ot v

(+2) (1+2) (1+2Zy)

(2)

where

Zj = spot rate, or the zero-coupon yield, or zero rate, for Period 1
Z, = spot rate, or the zero-coupon yield, or zero rate, for Period 2
Zy = spot rate, or the zero-coupon yield, or zero rate, for Period N

EXAMPLE 4

Bond Prices and Yields-to-Maturity Based on Spot Rates

Calculate the price (per 100 of par value) and the yield-to-maturity for a four-year,
3% annual coupon payment bond given the following two sequences of spot rates.

Time-to-Maturity Spot Rates A Spot Rates B

1 year 0.39% 4.08%

2 years 1.40% 4.01%

3 years 2.50% 3.70%

4 years 3.60% 3.50%
Solution:
Spot Rates A

3 3 3 103
+

1 7t 3 F 4
(1.0039)'  (1.0140)*  (1.0250)° (1.0360)
2.988 +2.918 + 2.786 + 89.412 = 98.104
Given spot rates A, the four-year, 3% bond is priced at 98.104.

98.104 = 3 + 3 + 3 + 103 T = 0.03516

(+7)  (+r)? 1+ (1+7)
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The yield-to-maturity is 3.516%.
Spot Rates B

3,3 .3 103 _
(1.0408)  (1.0401)>  (1.0370)°  (1.0350)"
2.882 + 2.773 + 2.690 + 89.759 = 98.104

98.104 = 3 + 3 + 3 + 103 r =0.03516

(+n @+ @+ @+
Given spot rates B, the four-year, 3% bond is again priced at 98.104 to yield 3.516%.
This example demonstrates that two very different sequences of spot rates can
result in the same bond price and yield-to-maturity. Spot rates A are increasing
for longer maturities, whereas spot rates B are decreasing.

PRICES AND YIELDS: CONVENTIONS FOR QUOTES
AND CALCULATIONS

When investors purchase shares, they pay the quoted price. For bonds, however, there
can be a difference between the quoted price and the price paid. This section explains
why this difference occurs and how to calculate the quoted price and the price that
will be paid. It also describes how prices are estimated for bonds that are not actively
traded, and demonstrates how yield measures are calculated for fixed-rate bonds,
floating-rate notes, and money market instruments.

3.1 Flat Price, Accrued Interest, and the Full Price

When a bond is between coupon payment dates, its price has two parts: the flat price
(PVFlaty and the accrued interest (Al). The sum of the parts is the full price (PVZ!),
which also is called the invoice or “dirty” price. The flat price, which is the full price
minus the accrued interest, is also called the quoted or “clean” price.

PvFull _ PvFlat + Al (3)

The flat price usually is quoted by bond dealers. If a trade takes place, the accrued
interest is added to the flat price to obtain the full price paid by the buyer and received
by the seller on the settlement date. The settlement date is when the bond buyer
makes cash payment and the seller delivers the security.

The reason for using the flat price for quotation is to avoid misleading investors
about the market price trend for the bond. If the full price were to be quoted by deal-
ers, investors would see the price rise day after day even if the yield-to-maturity did
not change. That is because the amount of accrued interest increases each day. Then,
after the coupon payment is made, the quoted price would drop dramatically. Using
the flat price for quotation avoids that misrepresentation. It is the flat price that is
“pulled to par” along the constant-yield price trajectory shown in Exhibit 3.

Accrued interest is the proportional share of the next coupon payment. Assume
that the coupon period has “T” days between payment dates and that “#” days have
gone by since the last payment. The accrued interest is calculated using Equation 4:

Al :%XPMT @)
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¢t = number of days from the last coupon payment to the settlement %Q(é%
T = number of days in the coupon period A
t/T = fraction of the coupon period that has gone by since the las@a ment
PMT = coupon payment per period

Notice that the accrued interest part of the full price does not depend on the yield-to-
maturity. Therefore, it is the flat price that is affected by a market discount rate change.

There are different conventions used in bond markets to count days. The two
most common day-count conventions are actual/actual and 30/360. For the actual/
actual method, the actual number of days is used, including weekends, holidays, and
leap days. For example, a semiannual payment bond pays interest on 15 May and
15 November of each year. The accrued interest for settlement on 27 June would be
the actual number of days between 15 May and 27 June (¢ = 43 days) divided by the
actual number of days between 15 May and 15 November (7 = 184 days), times the
coupon payment. If the stated coupon rate is 4.375%, the accrued interest is 0.511209
per 100 of par value.

_ 43 4375
184

Day-count conventions vary from market to market. However, actual/actual is most
common for government bonds.

The 30/360 day-count convention often is used on corporate bonds. It assumes that
each month has 30 days and that a full year has 360 days. Therefore, for this method,
there are assumed to be 42 days between 15 May and 27 June: 15 days between 15 May
and 30 May and 27 days between 1 June and 27 June. There are assumed to be 180
days in the six-month period between 15 May and 15 November. The accrued interest
on a 4.375% semiannual payment corporate bond is 0.510417 per 100 of par value.

42 “ 4375
180

The full price of a fixed-rate bond between coupon payments given the market
discount rate per period (r) can be calculated with Equation 5:

PMT N PMT +M+PMT+FV
()T 2T (N7

This is very similar to Equation 1. The difference is that the next coupon payment
(PMT) is discounted for the remainder of the coupon period, which is 1 — /7. The
second coupon payment is discounted for that fraction plus another full period, 2 — /7.

Equation 5 is simplified by multiplying the numerator and denominator by the
expression (1 + )T The result is Equation 6:

Al =0.511209

=0.510417

PVFulI _

(5)

PMT PMT PMT + FV /T
+ 4 x(1+r)

PVFull 4
(+r)  (1+r) (N (6)

Py x(i+7)"

An advantage to Equation 6 is that PV, the expression in the brackets, is easily obtained
using the time-value-of-money keys on a financial calculator because there are N
evenly spaced periods. PV here is identical to Equation 1 and is not the same as PVZ/at,

For example, consider a 5% semiannual coupon payment government bond that
matures on 15 February 2028. Accrued interest on this bond uses the actual/actual
day-count convention. The coupon payments are made on 15 February and 15 August
of each year. The bond is to be priced for settlement on 14 May 2019. That date is
88 days into the 181-day period. There are actually 88 days from the last coupon on

2
S
&
where IS

N\
N

$

O

.
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15 February to 14 May and 181 days between 15 February and the next coupon on
15 August. The annual yield-to-maturity is stated to be 4.80%. That corresponds to
a market discount rate of 2.40% per semiannual period. As of the beginning of the
coupon period on 15 February 2019, there would be 18 evenly spaced semiannual
periods until maturity. The first step is to solve for PV using Equation 1, whereby
PMT =2.5,N =18, FV =100, and r = 0.0240.

pr=—22 25 L 1025 6 447790

(1.0240)'  (1.0240)* (1.0240)'*

The price of the bond would be 101.447790 per 100 of par value if its yield-to-maturity
is 2.40% per period on the last coupon payment date. This is not the actual price for
the bond on that date. It is a “what-if” price using the required yield that corresponds
to the settlement date of 14 May 2019.

Equation 6 can be used to get the full price for the bond.

PVFHll = 101.447790 x (1.0240)88/181 = 102.624323

The full price is 102.624323 per 100 of par value. The accrued interest is 1.215470
per 100 of par value.

a1 =38 05 21215470
181

The flat price is 101.408853 per 100 of par value.!
pVFlat — pyFull _ AT - 102.624323 — 1.215470 = 101.408853

EXAMPLE 5

Calculating the Full Price, Accrued Interest, and Flat Price
for a Bond

A 6% German corporate bond is priced for settlement on 18 June 2019. The
bond makes semiannual coupon payments on 19 March and 19 September of
each year and matures on 19 September 2030. The corporate bond uses the
30/360 day-count convention for accrued interest. Calculate the full price, the
accrued interest, and the flat price per EUR100 of par value for three stated
annual yields-to-maturity: (A) 5.80%, (B) 6.00%, and (C) 6.20%.

Solution:

Given the 30/360 day-count convention assumption, there are 89 days between
the last coupon on 19 March 2015 and the settlement date on 18 June 2015 (11
days between 19 March and 30 March, plus 60 days for the full months of April
and May, plus 18 days in June). Therefore, the fraction of the coupon period
that has gone by is assumed to be 89/180. At the beginning of the period, there
are 11.5 years (and 23 semiannual periods) to maturity.

1 Microsoft Excel users can obtain the flat price using the PRICE financial function:
PRICE(DATE(2019,5,14),DATE(2028,2,15),0.05,0.048,100,2,1). The inputs are the settlement date, maturity
date, annual coupon rate as a decimal, annual yield-to-maturity as a decimal, par value, number of periods
in the year, and the code for the day-count (0 for 30/360, 1 for actual/actual).
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(A) Stated annual yield-to-maturity of 5.80%, or 2.90% per semiannual 0’((\
period: (&%
The price at the beginning of the period is 101.661589 per 100 of par \@L&Q
PV = 3 T 3 > +---+L23:101.661589 $$
(1.0290)  (1.0290) (1.0290)

The full price on 18 June is EUR103.108770.
PVEull = 101.661589 x (1.0290)8%/180 = 103.108770

The accrued interest is EUR1.483333, and the flat price is EUR101.625437.
Al = LEl x 3 =1.4833333
180

PVFlat — 103.108770 — 1.483333 = 101.625437

(B) Stated annual yield-to-maturity of 6.00%, or 3.00% per semiannual
period:

The price at the beginning of the period is par value, as expected, because the
coupon rate and the market discount rate are equal.

& -+ & 2+~~-+L23:100.oooooo
(1.0300)'  (1.0300) (1.0300)

The full price on 18 June is EUR101.472251.
PVEHL = 100.000000 x (1.0300)39/180 = 101.472251

PV =

The accrued interest is EUR1.483333, and the flat price is EUR99.988918.

Al =32 43— 1.4833333
180

PVFlat — 101.472251 — 1.483333 = 99.988918

The flat price of the bond is a little below par value, even though the coupon
rate and the yield-to-maturity are equal, because the accrued interest does not
take into account the time value of money. The accrued interest is the interest
earned by the owner of the bond for the time between the last coupon payment
and the settlement date, 1.483333 per 100 of par value. However, that interest
income is not received until the next coupon date. In theory, the accrued interest
should be the present value of 1.483333. In practice, however, accounting and
financial reporting need to consider issues of practicality and materiality. For
those reasons, the calculation of accrued interest in practice neglects the time
value of money. Therefore, compared to theory, the reported accrued interest is
a little “too high” and the flat price is a little “too low.” The full price, however,
is correct because it is the sum of the present values of the future cash flows,
discounted using the market discount rate.

(C) Stated annual yield-to-maturity of 6.20%, or 3.10% per semiannual

period:
The price at the beginning of the period is 98.372607 per 100 of par value.
PV = 3 Tt 3 2+~~~+L23:98.372607
(1.0310)  (1.0310) (1.0310)

The full price on 18 June is EUR99.868805.
PVEul = 98 372607 x (1.0310)89/180 = 99 868805
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The accrued interest is EUR1.483333, and the flat price is EUR98.385472.
Al = 2 x 3 =1.4833333
180

PVElat — 99 868805 — 1.483333 = 98.385472

The accrued interest is the same in each case because it does not depend on
the yield-to-maturity. The differences in the flat prices indicate the differences
in the rate of return that is required by investors.

3.2 Matrix Pricing

Some fixed-rate bonds are not actively traded. Therefore, there is no market price
available to calculate the rate of return required by investors. The same problem occurs
for bonds that are not yet issued. In these situations, it is common to estimate the
market discount rate and price based on the quoted or flat prices of more frequently
traded comparable bonds. These comparable bonds have similar times-to-maturity,
coupon rates, and credit quality. This estimation process is called matrix pricing.
For example, suppose that an analyst needs to value a three-year, 4% semiannual
coupon payment corporate bond, Bond X. Assume that Bond X is not actively traded
and that there are no recent transactions reported for this particular security. However,
there are quoted prices for four corporate bonds that have very similar credit quality:

B Bond A: two-year, 3% semiannual coupon payment bond trading at a price of
98.500

B Bond B: two-year, 5% semiannual coupon payment bond trading at a price of
102.250

B Bond C: five-year, 2% semiannual coupon payment bond trading at a price of
90.250

B Bond D: five-year, 4% semiannual coupon payment bond trading at a price of
99.125

The bonds are displayed in a matrix according to the coupon rate and the time-
to-maturity. This matrix is shown in Exhibit 4.

Exhibit4 Matrix Pricing Example

2% 3% 4% 5%
Coupon Coupon Coupon Coupon
Two Years 98.500 102.250
3.786% 3.821%
Three Years Bond X
Four Years
Five Years 90.250 99.125

4.181% 4.196%
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In Exhibit 4, below each bond price is the yield-to-maturity. It is stated as the yi
per semiannual period times two. For example, the yield-to-maturity on the two#r,
3% semiannual coupon payment corporate bond is 3.786%. {Q

N

98.500 = -+ 1'52 + 1'53 + 101'54, r = 0.01893, §g\:0.03786
(1+r) (l+r) (l+r) (1+r)

Next, the analyst calculates the average yield for each year: 3.8035% for the two-
year bonds and 4.1885% for the five-year bonds.

0.08786 + 0.03821 _ o 1
2
004181+ 0.4196 _ o

2

The estimated three-year market discount rate can be obtained with linear inter-
polation. The interpolated yield is 3.9318%.

0.038035 + @ i] X (0.041885 - 0.038035) =0.039318
Using 3.9318% as the estimated three-year annual market discount rate, the
three-year, 4% semiannual coupon payment corporate bond has an estimated price
of 100.191 per 100 of par value.
2 2 2 2 2
1 + 2 + 3 + 4 + 5
(1.019659)"  (1.019659)"  (1.019659)°  (1.019659)*  (1.019659)
102
(1.019659)°

Notice that 3.9318% is the stated annual rate. It is divided by two to get the yield per
semiannual period: (0.039318/2 = 0.019659).

Matrix pricing also is used in underwriting new bonds to get an estimate of the
required yield spread over the benchmark rate. The benchmark rate typically is
the yield-to-maturity on a government bond having the same, or close to the same,
time-to-maturity. The spread is the difference between the yield-to-maturity on the
new bond and the benchmark rate. The yield spread is the additional compensation
required by investors for the difference in the credit risk, liquidity risk, and tax status of
the bond relative to the government bond. This spread is sometimes called the spread
over the benchmark. Yield spreads are often stated in terms of basis points (bps),
where one basis point equals one-hundredth of a percentage point. For example, if a
yield-to-maturity is 2.25% and the benchmark rate is 1.50%, the yield spread is 0.75%,
or 75 bps. Yield spreads are covered in more detail later in this reading.

Suppose that a corporation is about to issue a five-year bond. The corporate issuer
currently has a four-year, 3% annual coupon payment debt liability on its books. The
price of that bond is 102.400 per 100 of par value. This is the full price, which is the
same as the flat price because the accrued interest is zero. This implies that the coupon
payment has just been made and there are four full years to maturity. The four-year
rate of return required by investors for this bond is 2.36%.

102.400 = 3 + 3 + 3 + 103 r =0.0236

S S (S S (S S (S
Suppose that there are no four-year government bonds to calculate the yield spread
on this security. However, there are three-year and five-year government bonds that
have yields-to-maturity of 0.75% and 1.45%, respectively. The average of the two

+

=100.191

N\
C'O\Q
S

$

O

.
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yields-to-maturity is 1.10%, which is the estimated yield for the four-year government
bond. Therefore, the estimated yield spread is 126 bps over the implied benchmark
rate (0.0236 — 0.0110 = 0.0126).

There usually is a different yield spread for each maturity and for each credit rating.
The term structure of “risk-free” rates, which is discussed further in Section 4, is the
relationship between yields-to-maturity on “risk-free” bonds and times-to-maturity.
The quotation marks around “risk-free” indicate that no bond is truly without risk.
The primary component of the yield spread for many bonds is compensation for
credit risk, not for time-to-maturity, and as a result, the yield spreads reflect the term
structure of credit spreads. The term structure of credit spreads is the relationship
between the spreads over the “risk-free” (or benchmark) rates and times-to-maturity.
These term structures are covered in more detail in later readings.

The issuer now has an estimate of the four-year yield spread, 126 bps. This spread
is a reference point for estimating the five-year spread for the newly issued bond.
Suppose that the term structure of credit spreads for bonds of the corporate issuer’s
quality indicates that five-year spreads are about 25 bps higher than four-year spreads.
Therefore, the estimated five-year required yield spread is 151 bps (0.0126 + 0.0025 =
0.0151). Given the yield-to-maturity of 1.45% on the five-year government bond, the
expected market discount rate for the newly issued bond is 2.96% (0.0145 + 0.0151 =
0.0296). The corporation might set the coupon rate to be 3% and expect that the bond
can be sold for a small premium above par value.

EXAMPLE 6

Using Matrix Pricing to Estimate Bond Price

An analyst needs to assign a value to an illiquid four-year, 4.5% annual coupon
payment corporate bond. The analyst identifies two corporate bonds that have
similar credit quality: One is a three-year, 5.50% annual coupon payment bond
priced at 107.500 per 100 of par value, and the other is a five-year, 4.50% annual
coupon payment bond priced at 104.750 per 100 of par value. Using matrix
pricing, the estimated price of the illiquid bond per 100 of par value is closest to:

A 103.895.
B 104.991.
C 106.125.
Solution:

B is correct. The first step is to determine the yields-to-maturity on the observed
bonds. The required yield on the three-year, 5.50% bond priced at 107.500 is
2.856%.

107.500 = 550 T 550 +105'50 r = 0.02856

(+n) @+ @+r
The required yield on the five-year, 4.50% bond priced at 104.750 is 3.449%.
104.750 = 4.50 . 4.50 . 4.50 . 4.50 . 104.50 = 003449
1 2 3 4 5
(1+r) (1+r) (1+r) (1+r) (1+r)
The estimated market discount rate for a four-year bond having the same
credit quality is the average of two required yields:

0.02856 + 0.03449
2

=0.031525
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Given an estimated yield-to-maturity of 3.1525%, the estimated price of the 0’6\

illiquid four-year, 4.50% annual coupon payment corporate bond is 104.991 p@;@
100 of par value. {Q

450 450 450 10450 :104_92&%@

(1.031525) (1031525  (1.031525)  (1.031525)*

3.3 AnnualYields for Varying Compounding Periods in the
Year

There are many ways to measure the rate of return on a fixed-rate bond investment.
Consider a five-year, zero-coupon government bond. The purchase price today is 80.
The investor receives 100 at redemption in five years. One possible yield measure is
25%—the gain of 20 divided by the amount invested, 80. However, investors want a
yield measure that is standardized to allow for comparison between bonds that have
different times-to-maturity. Therefore, yield measures typically are annualized. A
possible annual rate for this zero-coupon bond is 5% per year—25% divided by five
years. But for bonds maturing in more than one year, investors want an annualized
and compounded yield-to-maturity. Money market rates on instruments maturing in
one year or less typically are annualized but not compounded. They are stated on a
simple interest basis. This concept is covered later in this reading.

In general, an annualized and compounded yield on a fixed-rate bond depends
on the assumed number of periods in the year, which is called the periodicity of the
annual rate. Typically, the periodicity matches the frequency of coupon payments. A
bond that pays semiannual coupons has a stated annual yield-to-maturity for a peri-
odicity of two—the rate per semiannual period times two. A bond that pays quarterly
coupons has a stated annual yield for a periodicity of four—the rate per quarter times
four. It is always important to know the periodicity of a stated annual rate.

The periodicity of the annual market discount rate for a zero-coupon bond is
arbitrary because there are no coupon payments. For semiannual compounding, the
annual yield-to-maturity on the five-year, zero-coupon bond priced at 80 per 100 of
par value is stated to be 4.5130%. This annual rate has a periodicity of two.

80 = _100_ r =0.022565, x2 =0.045130

1+
For quarterly compounding, the annual yield-to-maturity is stated to be 4.4880%. This
annual rate has a periodicity of four.

80 = 100 r=0.011220, x4 =0.044880

1+
For monthly compounding, the annual yield-to-maturity is stated to be 4.4712%. This
annual rate has a periodicity of 12.

80 = _100_ r =0.003726, x12 =0.044712

1+
For annual compounding, the yield-to-maturity is stated to be 4.5640%. This annual
rate has a periodicity of one.

80= 100 - 0045640, x1=0.045640

(+7r)

This is known as an effective annual rate. An effective annual rate has a periodicity
of one because there is just one compounding period in the year.

$

O

.
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In this zero-coupon bond example, 2.2565% compounded two times a year,
1.1220% compounded four times a year, and 0.3726% compounded twelve times a
year are all equivalent to an effective annual rate of 4.5640%. The compounded total
return is the same for each expression for the annual rate. They differ in terms of the
number of compounding periods per year—that is, in terms of the periodicity of the
annual rate. For a given pair of cash flows, the stated annual rate and the periodicity
are inversely related.

The most common periodicity for USD-denominated bond yields is two because
most bonds in the USD market make semiannual coupon payments. An annual rate
having a periodicity of two is known as a semiannual bond basis yield, or semian-
nual bond equivalent yield. Therefore, a semiannual bond basis yield is the yield
per semiannual period times two. It is important to remember that “semiannual bond
basis yield” and “yield per semiannual period” have different meanings. For example,
if a bond yield is 2% per semiannual period, its annual yield is 4% when stated on a
semiannual bond basis.

An important tool used in fixed-income analysis is to convert an annual yield from
one periodicity to another. These are called periodicity, or compounding, conversions.
A general formula to convert an annual percentage rate for m periods per year, denoted
APR,,, to an annual percentage rate for # periods per year, APR,, is Equation 7.

m n
(1 . APij _ (1 . APR,,) )
m n

For example, suppose that a three-year, 5% semiannual coupon payment corporate
bond is priced at 104 per 100 of par value. Its yield-to-maturity is 3.582%, quoted on
a semiannual bond basis for a periodicity of two: 0.01791 x 2 = 0.03582.

o425 25 25 25 25 102.5’ = 0.01791

(+n) 1+ 1+ 1+0)" 0+ 0P

To compare this bond with others, an analyst converts this annualized yield-to-maturity
to quarterly and monthly compounding. That entails using Equation 7 to convert from
a periodicity of m = 2 to periodicities of # = 4 and n = 12.

2 4
_ APR
(1 20 03;582] = (l =, 4] » APRy =0.03566

) 12
' APR
(l ;9 032582j = (l + —1212j > APRj; =0.03556

An annual yield-to-maturity of 3.582% for semiannual compounding provides the same
rate of return as annual yields of 3.566% and 3.556% for quarterly and monthly com-
pounding, respectively. A general rule for these periodicity conversions is compounding
more frequently at a lower annual rate corresponds to compounding less frequently at a
higher annual rate. This rule can be used to check periodicity conversion calculations.

Equation 7 also applies to negative bond yields. Government bond yields have been
negative in in several countries, including Switzerland, Germany, Sweden, and Japan.
For a simple example, consider a 5-year, zero-coupon bond priced at 105 (percent
of par value). Its yield-to-maturity is —0.971% stated as an effective annual rate for a
periodicity of 1.

100
(1 + r)

105 = r =—-0.00971

5°
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Converting that to semiannual and monthly compounding for periodicities of 2 ae§(\
12 results in annual yields of -0.973% and -0.975%, respectively.

1 : N
(1 . Mj - (1 +AE R2j ,  APR, = —0.00973 X
1 2 Q
N

1 12
(1 . #0971 - (1 + %} . APR, = ~0.00975

Compounding more frequently within the year results in a lower (more negative)
yield-to-maturity.

EXAMPLE 7

Yield Conversion Based on Periodicity

A five-year, 4.50% semiannual coupon payment government bond is priced at 98
per 100 of par value. Calculate the annual yield-to-maturity stated on a semian-
nual bond basis, rounded to the nearest basis point. Convert that annual yield to:

A an annual rate that can be used for direct comparison with otherwise
comparable bonds that make guarterly coupon payments and

B an annual rate that can be used for direct comparison with otherwise
comparable bonds that make annual coupon payments.

Solution:

The stated annual yield-to-maturity on a semiannual bond basis is 4.96% (0.0248 x
2 = 0.0496).

2.25 2.25 2.25 2.25 2.25 2.25
1 1 + 2 + 3 + 4 + 5 + 6
(+r) (1+r) (l+r) (1+r) (l+r) (1+r)
2.25 2.25 2.25 102.25
7 + 8 + 9 + 10°
(1+r) (1+r) (1+r) (l+r)

98 =

r =0.0248

A Convert 4.96% from a periodicity of two to a periodicity of four:
0.0496 )’ APR\*
(1+—' 5 j :(1+_4 4) ,  APR4 = 0.0493

The annual percentage rate of 4.96% for compounding semiannually com-
pares with 4.93% for compounding quarterly. That makes sense because
increasing the frequency of compounding lowers the annual rate.

B Convert 4.96% from a periodicity of two to a periodicity of one:
2 1
. APR
(1 + %} = (1 + le , APR; = 0.0502

The annual rate of 4.96% for compounding semiannually compares with
an effective annual rate of 5.02%. Converting from more frequent to less
frequent compounding entails raising the annual percentage rate.
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3.4 Yield Measures for Fixed-Rate Bonds

An important concern for quoting and calculating bond yields-to-maturity is the
actual timing of the cash flows. Consider a 6% semiannual payment corporate bond
that matures on 15 March 2028. Suppose that for settlement on 23 January 2020, the
bond is priced at 98.5 per 100 of par value to yield 6.236% quoted on a semiannual
bond basis. Its coupon payments are scheduled for 15 March and 15 September of
each year. The yield calculation implicitly assumes that the payments are made on
those dates. It neglects the reality that 15 March 2020 is a Sunday and 15 March 2025
is a Saturday. In fact, the coupon payments will be made to investors on the following
Monday.

Yield measures that neglect weekends and holidays are quoted on what is called
street convention. The street convention yield-to-maturity is the internal rate of
return on the cash flows assuming the payments are made on the scheduled dates.
This assumption simplifies bond price and yield calculations and commonly is used
in practice. Sometimes the true yield is also quoted. The true yield-to-maturity is the
internal rate of return on the cash flows using the actual calendar of weekends and
bank holidays. The true yield is never higher than the street convention yield because
weekends and holidays delay the time to payment. The difference is typically small,
no more than a basis point or two. Therefore, the true yield is not commonly used in
practice. Sometimes, a government equivalent yield is quoted for a corporate bond.
A government equivalent yield restates a yield-to-maturity based on 30/360 day-count
to one based on actual/actual. The government equivalent yield on a corporate bond
can be used to obtain the spread over the government yield. Doing so keeps the yields
stated on the same day-count convention basis.

Another yield measure that is commonly quoted for fixed-income bonds is the
current yield, also called the income or running yield. The current yield is the sum
of the coupon payments received over the year divided by the flat price. For example,
a 10-year, 2% semiannual coupon payment bond is priced at 95 per 100 of par value.
Its current yield is 2.105%.

2. 0.02105
95

The current yield is a crude measure of the rate of return to an investor because it
neglects the frequency of coupon payments in the numerator and any accrued interest
in the denominator. It focuses only on interest income. In addition to collecting and
reinvesting coupon payments, the investor has a gain if the bond is purchased at a
discount and is redeemed at par value. The investor has a loss if the bond is purchased
at a premium and is redeemed at par value. Sometimes the simple yield on a bond is
quoted. It is the sum of the coupon payments plus the straight-line amortized share
of the gain or loss, divided by the flat price. Simple yields are used mostly to quote
Japanese government bonds, known as “JGBs”

EXAMPLE 8

Comparing Yields for Different Periodicities

An analyst observes these reported statistics for two bonds.

Bond A Bond B
Annual Coupon Rate 8.00% 12.00%
Coupon Payment Frequency Semiannually Quarterly
Years to Maturity 5 Years 5 Years

(continued)
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Bond A Bond B

e
Price (per 100 of par value) 90 105 (Q
Current Yield 8.889% 11.429%3N°
Yield-to-Maturity 10.630% 10.696%

1 Confirm the calculation of the two yield measures for the two bonds.

2 The analyst believes that Bond B has a little more risk than Bond A. How
much additional compensation, in terms of a higher yield-to-maturity,
does a buyer of Bond B receive for bearing this risk compared with
Bond A?

Solution to 1:
Current Yield for Bond A

8 = 0.08889
90

Yield-to-Maturity for Bond A
4 4 104

90 = o 5 e 5 r =0.05315, x2=0.10630
(l+r) (1+r) (l+r)

Current Yield for Bond B

12 =0.11429

105

Yield-to-Maturity for Bond B

105 = 3 Tt 3 St 10320, r=0.02674, x4 =0.10696
(1+r) (1+r) (l+r)

Solution to 2:

The yield-to-maturity on Bond A of 10.630% is an annual rate for compounding
semiannually. The yield-to-maturity on Bond B of 10.696% is an annual rate for
compounding quarterly. The difference in the yields is not 6.6 bps (0.10696 —
0.10630 = 0.00066). It is essential to compare the yields for the same periodicity
to make a statement about relative value.

10.630% for a periodicity of two converts to 10.492% for a periodicity of four:

2 4
: APR
[1+ 010630) =|1+Z—%| , 4PR, =0.10492
2 4
10.696% for a periodicity of four converts to 10.839% for a periodicity of two:

4 2
' APR
(1+ 0 1(;696) _ [1+ - zj ., APR, = 0.10839

The additional compensation for the greater risk in Bond B is 20.9 bps
(0.10839 — 0.10630 = 0.00209) when the yields are stated on a semiannual bond
basis. The additional compensation is 20.4 bps (0.10696 — 0.10492 = 0.00204)
when both are annualized for quarterly compounding.

If a fixed-rate bond contains an embedded option, other yield measures are
used. An embedded option is part of the security and cannot be removed and sold
separately. For example, a callable bond contains an embedded call option that gives
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the issuer the right to buy the bond back from the investor at specified prices on pre-
determined dates. The preset dates usually coincide with coupon payment dates after
a call protection period. A call protection period is the time during which the issuer
of the bond is not allowed to exercise the call option.

Suppose that a seven-year, 8% annual coupon payment bond is first callable in
four years. That gives the investor four years of protection against the bond being
called. After the call protection period, the issuer might exercise the call option if
interest rates decrease or the issuer’s credit quality improves. Those circumstances
allow the issuer to refinance the debt at a lower cost of funds. The preset prices that
the issuer pays if the bond is called often are at a premium above par. For example,
the “call schedule” for this bond might be that it is first callable at 102 (per 100 of par
value) on the coupon payment date in four years, callable at 101 in five years, and at
par value on coupon payment dates thereafter.

The yield-to-maturity on this seven-year, 8% callable bond is just one of several
traditional yield measures for the investment. Others are yield-to-first-call, yield-to-
second-call, and so on. If the current price for the bond is 105 per 100 of par value,
the yield-to-first-call in four years is 6.975%.

8 8 8 8 +102

105 = Tt >+ T+ T r = 0.06975
(I+r) (@+r) (Q+r) (1+7)
The yield-to-second-call in five years is 6.956%.
105 = 81+ 82+ 83+ 84+8+1051, r = 0.06956
(1+r) (l+r) (1+r) (1+r) (l+r)
The yield-to-third-call is 6.953%.
8 8 8 8 8 84100
105:1 -+ >+ >+ i s+ o r = 0.06953
(+r) (l+r) (1+r) (1+r) (l+r) (l+r)
Finally, the yield-to-maturity is 7.070%.
105 = 81+ 82+ 83+ 84+ 85+ 86+
(1+r) (1+r) (1+r) (l+r) (l+r) (l+r)
8+ 10?, r = 0.07070
(1 + r)

Each calculation is based on Equation 1, whereby the call price (or par value) is
used for FV. The lowest of the sequence of yields-to-call and the yield-to-maturity
is known as the yield-to-worst. In this case, it is the yield-to-third-call of 6.953%.
The intent of this yield measure is to provide to the investor the most conservative
assumption for the rate of return.

The yield-to-worst is a commonly cited yield measure for fixed-rate callable bonds
used by bond dealers and investors. However, a more precise approach is to use an
option pricing model and an assumption about future interest rate volatility to value
the embedded call option. The value of the embedded call option is added to the flat
price of the bond to get the option-adjusted price. The investor bears the call risk
(the bond issuer has the option to call), so the embedded call option reduces the
value of the bond from the investor’s perspective. The investor pays a lower price for
the callable bond than if it were option-free. If the bond were non-callable, its price
would be higher. The option-adjusted price is used to calculate the option-adjusted
yield. The option-adjusted yield is the required market discount rate whereby the
price is adjusted for the value of the embedded option. The value of the call option is
the price of the option-free bond minus the price of the callable bond.
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3.5 Yield Measures for Floating-Rate Notes 6\

Floating-rate notes are very different from a fixed-rate bond. The interest p #&nts
on a floating-rate note, which often is called a floater or an FRN, are not fixe stead
they vary from period to period depending on the current level of a referefcCe interest
rate. The interest payments could go up or down; that is why they “ﬂoaﬁ

an FRN is to offer the investor a security that has less market price risk than a fixed-
rate bond when market interest rates fluctuate. In principle, a floater has a stable price
even in a period of volatile interest rates. With a traditional fixed-income security,
interest rate volatility affects the price because the future cash flows are constant. With
a floating-rate note, interest rate volatility affects future interest payments.

The reference rate on a floating-rate note usually is a short-term money market
rate, such as three-month Libor (the London Interbank Offered Rate). The principal
on the floater typically is non-amortizing and is redeemed in full at maturity. The
reference rate is determined at the beginning of the period, and the interest payment
is made at the end of the period. This payment structure is called “in arrears” The
most common day-count conventions for calculating accrued interest on floaters are
actual/360 and actual/365.

Although there are many varieties of FRNs, only the most common and traditional
floaters are covered here. On these floaters, a specified yield spread is added to, or
subtracted from, the reference rate. For example, the floater might reset its interest
rate quarterly at three-month Libor plus 0.50%. This specified yield spread over the
reference rate is called the quoted margin on the FRN. The role of the quoted margin
is to compensate the investor for the difference in the credit risk of the issuer and that
implied by the reference rate. For example, a company with a stronger credit rating
than that of the banks included in Libor may be able to obtain a “sub-Libor” cost of
borrowed funds, which results in a negative quoted margin. An AAA-rated company
might be able to issue an FRN that pays three-month Libor minus 0.25%.

The required margin is the yield spread over, or under, the reference rate such that
the FRN is priced at par value on a rate reset date. Suppose that a traditional floater is
issued at par value and pays three-month Libor plus 0.50%. The quoted margin is 50
bps. If there is no change in the credit risk of the issuer, the required margin remains
at 50 bps. On each quarterly reset date, the floater will be priced at par value. Between
coupon dates, its flat price will be at a premium or discount to par value if Libor goes
down or up. However, if the required margin continues to be the same as the quoted
margin, the flat price is “pulled to par” as the next reset date nears. At the reset date,
any change in Libor is included in the interest payment for the next period.

Changes in the required margin usually come from changes in the issuer’s credit
risk. Changes in liquidity or tax status also could affect the required margin. Suppose
that on a reset date, the required margin goes up to 75 bps because of a downgrade
in the issuer’s credit rating. A floater having a quoted margin of 50 bps now pays its
investors a “deficient” interest payment. This FRN will be priced at a discount below
par value. The amount of the discount is the present value of the deficient future cash
flows. That annuity is 25 bps per period for the remaining life of the bond. It is the
difference between the required and quoted margins. If the required margin goes
down from 50 bps to 40 bps, the FRN will be priced at a premium. The amount of the
premium is the present value of the 10 bp annuity for the “excess” interest payment
each period.

Fixed-rate and floating-rate bonds are essentially the same with respect to changes
in credit risk. With fixed-rate bonds, the premium or discount arises from a difference
in the fixed coupon rate and the required yield-to-maturity. With floating-rate bonds,
the premium or discount arises from a difference in the fixed quoted margin and the
required margin. However, fixed-rate and floating-rate bonds are very different with
respect to changes in benchmark interest rates.

e intent of

R

$
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The valuation of a floating-rate note needs a pricing model. Equation 8 is a sim-
plified FRN pricing model. Following market practice, the required margin is called
the discount margin.

(Index + QM) x FV  (Index + QM) x FV

PV = U + ua

+
Index + DM Index + DM\’
| 4 Deex  2M | 4 Deex  2M
m m
(8)
(Index + QM) x FV
+ FV
m
[ Index + DM]N
| 4 neex ¥ UM
m

where

PV = present value, or the price of the floating-rate note
Index = reference rate, stated as an annual percentage rate
QM = quoted margin, stated as an annual percentage rate
FV = future value paid at maturity, or the par value of the bond
m = periodicity of the floating-rate note, the number of payment periods
per year
DM = discount margin, the required margin stated as an annual percentage
rate
N = number of evenly spaced periods to maturity

This equation is similar to Equation 1, which is the basic pricing formula for a fixed-
rate bond given the market discount rate. In Equation 1, PMT is the coupon payment
per period. Here, annual rates are used. The first interest payment is the annual rate
for the period (Index + QM) times the par value (FV) and divided by the number of
periods in the year (m). In Equation 1, the market discount rate per period (r) is used
to discount the cash flows. Here, the discount rate per period is the reference rate
plus the discount margin (Index + DM) divided by the periodicity (m).

This is a simplified FRN pricing model for several reasons. First, PV is for a rate
reset date when there are N evenly spaced periods to maturity. There is no accrued
interest so that the flat price is the full price. Second, the model assumes a 30/360
day-count convention so that the periodicity is an integer. Third, and most important,
the same reference rate (Index) is used for all payment periods in both the numerators
and denominators. More complex FRN pricing models use projected future rates for
Index in the numerators and spot rates in the denominators. Therefore, the calculation
for DM depends on the simplifying assumptions in the pricing model.

Suppose that a two-year FRN pays six-month Libor plus 0.50%. Currently, six-
month Libor is 1.25%. In Equation 8, Index = 0.0125, QM = 0.0050, and m = 2. The
numerators in Equation 8, ignoring the repayment of principal, are 0.875.

(Index + OM) x FV (0.0125 + 0.0050) x 100
m B 2

Suppose that the yield spread required by investors is 40 bps over the reference rate,
DM = 0.0040. The assumed discount rate per period is 0.825%.

Index + DM 0.0125 + 0.0040
m 2

Using Equation 8 for N = 4, the FRN is priced at 100.196 per 100 of par value.
0.875 0.875 0.875 0.875 + 100

1 * 2 * 3 * 4
(1+0.00825)  (1+0.00825)"  (1+0.00825)"  (1+ 0.00825)

=0.875

= 0.00825

=100.196
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('O\Q
S
This floater is priced at a premium above par value because the quoted margind'é\
greater than the discount margin. %)
A similar calculation is to estimate the discount margin given the market gtice of
the floating-rate note. Suppose that a five-year FRN pays three-month Libog%xs 0.75%
on a quarterly basis. Currently, three-month Libor is 1.10%. The price e floater
is 95.50 per 100 of par value, a discount below par value because of aﬁowngrade in
the issuer’s credit rating.

(Index + OM) x FV_ (0.0110 + 0.0075) x 100

= 0.4625
m 4
In Equation 8, use PV = 95.50 and N = 20.
95.50 — 0.4625 - 0.4625 et 0.4625 + 100 -
0.0110 + DM 0.0110 + DM 0.0110 + DM
1+ R l+ — l+ ————

This has the same format as Equation 1, which can be used to solve for the market
discount rate per period, r = 0.7045%.

gs.50 04625 | 04625 046254100 o0

1+ (+r) (e
This can be used to solve for DM = 1.718%.

0.007045 = 0'0110+DM, DM =0.01718

If this FRN was issued at par value, investors required at that time a spread of only
75 bps over three-month Libor. Now, after the credit downgrade, investors require an
estimated discount margin of 171.8 bps. The floater trades at a discount because the
quoted margin remains fixed at 75 bps. The calculated discount margin is an estimate
because it is based on a simplified FRN pricing model.

EXAMPLE 9

Calculating the Discount Margin for a Floating-Rate Note

A four-year French floating-rate note pays three-month Euribor (Euro Interbank
Offered Rate, an index produced by the European Banking Federation) plus 1.25%.
The floater is priced at 98 per 100 of par value. Calculate the discount margin
for the floater assuming that three-month Euribor is constant at 2%. Assume
the 30/360 day-count convention and evenly spaced periods.

Solution:
By assumption, the interest payment each period is 0.8125 per 100 of par value.
(Index + QM) x FV B (0.0200 + 0.0125) x 100

=0.8125

m 4
The discount margin can be estimated by solving for DM in this equation.
08 — 0.8125 - 0.8125 -

( 0.0200 + DMJ [ 0.0200 + DMJ
14— T2y e T2
4 4
0.8125 + 100

[ 0.0200 + DM]M
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The solution for the discount rate per period is 0.9478%.
0.8125  0.8125 0.8125 + 100
= 1 + 2 + cee + —16
(l+r) (l+r) (l+r)
Therefore, DM = 1.791%.

0.009478 = 0'0200+DM, DM = 0.01791

, r=0.009478

The quoted margin is 125 bps over the Euribor reference rate. Using the
simplified FRN pricing model, it is estimated that investors require a 179.1 bp
spread for the floater to be priced at par value.

3.6 Yield Measures for Money Market Instruments

Money market instruments are short-term debt securities. They range in time-to-
maturity from overnight sale and repurchase agreements (repos) to one-year bank
certificates of deposit. Money market instruments also include commercial paper,
government issues of less than one year, bankers’ acceptances, and time deposits
based on such indexes as Libor and Euribor. Money market mutual funds are a major
investor in such securities. These mutual funds can invest only in certain eligible
money market securities.

There are several important differences in yield measures between the money

market and the bond market:

1

Bond yields-to-maturity are annualized and compounded. Yield measures in the
money market are annualized but not compounded. Instead, the rate of return
on a money market instrument is stated on a simple interest basis.

Bond yields-to-maturity can be calculated using standard time-value-of-money
analysis and with formulas programmed into a financial calculator. Money mar-
ket instruments often are quoted using nonstandard interest rates and require
different pricing equations than those used for bonds.

Bond yields-to-maturity usually are stated for a common periodicity for all
times-to-maturity. Money market instruments having different times-to-
maturity have different periodicities for the annual rate.

In general, quoted money market rates are either discount rates or add-on rates.

Although market conventions vary around the world, commercial paper, Treasury bills
(a US government security issued with a maturity of one year or less), and bankers’
acceptances often are quoted on a discount rate basis. Bank certificates of deposit,
repos, and such indexes as Libor and Euribor are quoted on an add-on rate basis. It
is important to understand that “discount rate” has a unique meaning in the money
market. In general, discount rate means “interest rate used to calculate a present
value”—for instance, “market discount rate” as used in this reading. In the money
market, however, discount rate is a specific type of quoted rate. Some examples will
clarify this point.

Equation 9 is the pricing formula for money market instruments quoted on a

discount rate basis.

PV:FVX(I—%XDRJ )
ecar
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O
where 6\
O
PV = present value, or the price of the money market instrument {3
FV = future value paid at maturity, or the face value of the money ng t
instrument
Days = number of days between settlement and maturity @

Year = number of days in the year
DR = discount rate, stated as an annual percentage rate

Suppose that a 91-day US Treasury bill (T-bill) with a face value of USD10 million is
quoted at a discount rate of 2.25% for an assumed 360-day year. Enter FV' = 10,000,000,
Days = 91, Year = 360, and DR = 0.0225. The price of the T-bill is USD9,943,125.

PV =10,000,000 x [1 - % X 0.0225) = 9,943,125

The unique characteristics of a money market discount rate can be examined
with Equation 10, which transforms Equation 9 algebraically to isolate the DR term.

DR — Year X(FV—PV] (10)
Days FV

The first term, Year/Days, is the periodicity of the annual rate. The second term reveals
the odd character of a money market discount rate. The numerator, FV — PV, is the
interest earned on the T-bill, USD56,875 (= 10,000,000 — 9,943,125), over the 91 days
to maturity. However, the denominator is FV, not PV. In theory, an interest rate is
the amount earned divided by the investment amount (PV)—not divided by the total
return at maturity, which includes the earnings (FV). Therefore, by design, a money
market discount rate understates the rate of return to the investor, and it understates
the cost of borrowed funds to the issuer. That is because PV is less than FV (as long
as DR is greater than zero).

Equation 11 is the pricing formula for money market instruments quoted on an
add-on rate basis.

Py = il (11)

(1 4+ Days AOR)
car

where

PV = present value, principal amount, or the price of the money market
instrument
FV = future value, or the redemption amount paid at maturity including
interest
Days = number of days between settlement and maturity
Year = number of days in the year
AOR = add-on rate, stated as an annual percentage rate

Suppose that a Canadian pension fund buys a 180-day banker’s acceptance (BA)
with a quoted add-on rate of 4.38% for a 365-day year. If the initial principal amount
is CAD10 million, the redemption amount due at maturity is found by re-arranging
Equation 11 and entering PV = 10,000,000, Days = 180, Year = 365, and AOR = 0.0438.

FV =10,000,000 + [10,000,000 X % X 0.0438] =10,216,000
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At maturity, the pension fund receives CAD10,216,000, the principal of CAD10 mil-
lion plus interest of CAD216,000. The interest is calculated as the principal times
the fraction of the year times the annual add-on rate. It is added to the principal to
determine the redemption amount.

Suppose that after 45 days, the pension fund sells the BA to a dealer. At that time,
the quoted add-on rate for a 135-day BA is 4.17%. The sale price for the BA can be
calculated using Equation 11 for FV = 10,216,000, Days = 135, Year = 365, and AOR
= 0.0417. The sale price is CAD10,060,829.

10,216,000

135

PV = —2— T
1+ -2 % 0.0417
[1+ 32 %0047

=10,060,829

The characteristics of an add-on rate can be examined with Equation 12, which
transforms Equation 11 algebraically to isolate the AOR term.

AOR = Year) (FV - PV] (12)
Days PV

This equation indicates that an add-on rate is a reasonable yield measure for a money
market investment. The first term, Year/Days, is the periodicity of the annual rate.
The second term is the interest earned, FV — PV, divided by PV, the amount invested.
The pension fund’s rate of return on its 45-day investment in the banker’s acceptance
can be calculated with Equation 12. Enter Year = 365, Days = 45, FV = 10,060,829, and
PV =10,000,000. Notice that FV here is the sale price, not the redemption amount.

AOR = 365 o 10,060,829 — 10,000,000
4 10,000,000

The rate of return, stated on a 365-day add-on rate basis, is 4.934%. This result is
an annual rate for a periodicity of 8.11 (= 365/45). Implicitly, this assumes that the
investment can be replicated 8.11 times over the year.

Investment analysis is made difficult for money market securities because (1) some
instruments are quoted on a discount rate basis and others on an add-on rate basis
and (2) some are quoted for a 360-day year and others for a 365-day year. Another
difference is that the “amount” of a money market instrument quoted on a discount
rate basis typically is the face value paid at maturity. However, the “amount” when
quoted on an add-on rate basis usually is the principal, the price at issuance. To
make money market investment decisions, it is essential to compare instruments on
a common basis. An example illustrates this point.

Suppose that an investor is comparing two money market instruments: (A) 90-day
commercial paper quoted at a discount rate of 5.76% for a 360-day year and (B) 90-
day bank time deposit quoted at an add-on rate of 5.90% for a 365-day year. Which
offers the higher expected rate of return assuming that the credit risks are the same?
The price of the commercial paper is 98.560 per 100 of face value, calculated using
Equation 9 and entering FV = 100, Days = 90, Year = 360, and DR = 0.0576.

] = 0.04934

PV =100x|1- 20 x 0.0576 | = 98.560
360

Next, use Equation 12 to solve for the AOR for a 365-day year, whereby Year = 365,
Days = 90, FV = 100, and PV = 98.560.

AOR = ﬁ] x WJ =0.05925
90 98.560
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The 90-day commercial paper discount rate of 5.76% converts to an add-on rate fi

a 365-day year of 5.925%. This converted rate is called a bond equivalent yield;-or
sometimes just an “investment yield”” A bond equivalent yield is a money maﬁﬁe
stated on a 365-day add-on rate basis. If the risks are the same, the comme@a paper
offers 2.5 bps more in annual return than the bank time deposit. $

EXAMPLE 10

Comparing Money Market Instruments Based on Bond
Equivalent Yields

Suppose that a money market investor observes quoted rates on the following
four 180-day money market instruments:

Money Market Quotation Assumed Number of

Instrument Basis Days in the Year Quoted Rate
A Discount Rate 360 4.33%

B Discount Rate 365 4.36%

C Add-On Rate 360 4.35%

D Add-On Rate 365 4.45%

Calculate the bond equivalent yield for each instrument. Which instrument
offers the investor the highest rate of return if the credit risks are the same?

Solution:

A Use Equation 9 to get the price per 100 of par value, where FV = 100,
Days = 180, Year = 360, and DR = 0.0433.

PV =100x|1— 130 x 0.0433 | = 97.835
360

Use Equation 12 to get the bond equivalent yield, where Year = 365, Days
=180, FV = 100, and PV = 97.835.

AOR = [@) x [—100 _ 97'835] = 0.04487
180 97.835

The bond equivalent yield for Bond A is 4.487%.

B Use Equation 9 to get the price per 100 of face value, where FV = 100,
Days = 180, Year = 365, and DR = 0.0436.

PV =100 x [1 _ 180 X 0.0436) =97.850
365

Use Equation 12 to get the bond equivalent yield, where Year = 365, Days
=180, FV = 100, and PV = 97.850.

40R = 22] [ L2207550) _ 04456
180 97.850

The bond equivalent yield for Bond B is 4.456%.

C First, determine the redemption amount per 100 of principal (PV = 100),
where Days = 180, Year = 360, and AOR = 0.0435.

FV =100 + (100 X % X 0.0435) =102.175
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Use Equation 12 to get the bond equivalent yield, where Year = 365, Days
=180, FV = 102.175, and PV = 100.

AOR = B0 e 2D ROU =0.04410
180 100

The bond equivalent yield for Bond C is 4.410%.

Another way to get the bond equivalent yield for Bond C is to observe
that the AOR of 4.35% for a 360-day year can be obtained using

Equation 12 for Year = 360, Days = 180, FV = 102.175, and PV = 100.
360} y (102.175 - 100

AOR = | — =0.0435
180 100

Therefore, an add-on rate for a 360-day year only needs to be multiplied
by the factor of 365/360 to get the 365-day year bond equivalent yield.

365 . 0.0435 = 0.04410
360

D The quoted rate for Bond D of 4.45% is a bond equivalent yield, which is
defined as an add-on rate for a 365-day year.

If the risks of these money market instruments are the same, Bond A offers the
highest rate of return on a bond equivalent yield basis, 4.487%.

The third difference between yield measures in the money market and the bond
market is the periodicity of the annual rate. Because bond yields-to-maturity are
computed using interest rate compounding, there is a well-defined periodicity. For
instance, bond yields-to-maturity for semiannual compounding are annualized for a
periodicity of two. Money market rates are computed using simple interest without
compounding. In the money market, the periodicity is the number of days in the year
divided by the number of days to maturity. Therefore, money market rates for different
times-to-maturity have different periodicities.

Suppose that an analyst prefers to convert money market rates to a semiannual
bond basis so that the rates are directly comparable to yields on bonds that make
semiannual coupon payments. The quoted rate for a 90-day money market instrument
is 10%, quoted as a bond equivalent yield, which means its periodicity is 365/90. Using
Equation 7, the conversion is from m = 365/90 to n = 2 for APR3¢5,9 = 0.10.

365/90 2

. APR

14210 =[1+5=2|, 4PR, =0.10127
365/90 2

Therefore, 10% for a periodicity of 365/90 corresponds to 10.127% for a periodicity
of two. The difference is significant—12.7 bps. In general, the difference depends on
the level of the annual percentage rate. When interest rates are lower, the difference
between the annual rates for any two periodicities is reduced.
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THE MATURITY STRUCTURE OF INTEREST RATES (0@0

There are many reasons why the yields-to-maturity on any two bonds ar@@rent.
Suppose that the yield-to-maturity is higher on Bond X than on Bond Y. J&% following
are some possible reasons for the difference between the yields:

B Currency—Bond X could be denominated in a currency with a higher expected
rate of inflation than the currency in which Bond Y is denominated.

B Credit risk—Bond X could have a non-investment-grade rating of BB, and Bond
Y could have an investment-grade rating of AA.

B Liquidity—Bond X could be illiquid, and Bond Y could be actively traded.

B Tax Status—Interest income on Bond X could be taxable, whereas interest
income on Bond Y could be exempt from taxation.

B Periodicity—Bond X could make a single annual coupon payment, and its
yield-to-maturity could be quoted for a periodicity of one. Bond Y could make
monthly coupon payments, and its yield-to-maturity could be annualized for a
periodicity of 12.

Obviously, another reason is that Bond X and Bond Y could have different times-to-
maturity. This factor explaining the differences in yields is called the maturity structure,
or term structure, of interest rates. It involves the analysis of yield curves, which are
relationships between yields-to-maturity and times-to-maturity. There are different
types of yield curves, depending on the characteristics of the underlying bonds.

In theory, maturity structure should be analyzed for bonds that have the same
properties other than time-to-maturity. The bonds should be denominated in the same
currency and have the same credit risk, liquidity, and tax status. Their annual rates
should be quoted for the same periodicity. Also, they should have the same coupon
rate so that they each have the same degree of coupon reinvestment risk. In practice,
maturity structure is analyzed for bonds for which these strong assumptions rarely hold.

The ideal dataset would be yields-to-maturity on a series of zero-coupon govern-
ment bonds for a full range of maturities. This dataset is the government bond spot
curve, sometimes called the zero or “strip” curve (because the coupon payments are
“stripped” off of the bonds). The spot, zero, or strip curve is a sequence of yields-to-
maturity on zero-coupon bonds. Often, these government spot rates are interpreted
as the “risk-free” yields; in this context, “risk-free” refers only to default risk. There still
could be a significant amount of inflation risk to the investor, as well as liquidity risk.

A government bond spot curve is illustrated in Exhibit 5 for maturities ranging
from 1 to 30 years. The annual yields are stated on a semiannual bond basis, which
facilitates comparison to coupon-bearing bonds that make semiannual payments.

<
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Exhibit5 A Government Bond Spot Curve

Yield-to-Maturity (%)
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This spot curve is upward sloping and flattens for longer times-to-maturity.
Longer-term government bonds usually have higher yields than shorter-term bonds.
This pattern is typical under normal market conditions. Sometimes, a spot curve is
downward sloping in that shorter-term yields are higher than longer-term yields.
This downward sloping spot curve is called an inverted yield curve. The theories that
attempt to explain the shape of the yield curve and its implications for future financial
market conditions are covered in later readings.

This hypothetical spot curve is ideal for analyzing maturity structure because
it best meets the “other things being equal” assumption. These government bonds
presumably have the same currency, credit risk, liquidity, and tax status. Most impor-
tantly, they have no coupon reinvestment risk because there are no coupons to rein-
vest. However, most actively traded government and corporate bonds make coupon
payments. Therefore, analysis of maturity structure usually is based on price data on
government bonds that make coupon payments. These coupon bonds might not have
the same liquidity and tax status. Older (“seasoned”) bonds tend to be less liquid than
newly issued debt because they are owned by “buy-and-hold” institutional and retail
investors. Governments issue new debt for regular times-to-maturity—for instance,
5-year and 10-year bonds. The current 6-year bond could be a 10-year bond that was
issued four years ago. Also, as interest rates fluctuate, older bonds are priced at a dis-
count or premium to par value, which can lead to tax differences. In some countries,
capital gains have different tax treatment than capital losses and interest income.

Analysts usually use only the most recently issued and actively traded government
bonds to build a yield curve. These bonds have similar liquidity, and because they are
priced closer to par value, they have fewer tax effects. A problem is that there are
limited data for the full range of maturities. Therefore, it is necessary to interpolate
between observed yields. Exhibit 6 illustrates a yield curve for a government that
issues 2-year, 3-year, 5-year, 7-year, 10-year, and 30-year bonds that make semiannual
coupon payments. Straight-line interpolation is used between those points on the
yield curve for coupon bonds.
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Exhibit6 A Government Bond Yield Curve
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Exhibit 6 also includes yields for short-term government securities having 1 month,

3 months, 6 months, and 12 months to maturity. Although these money market instru-

ments might have been issued and traded on a discount rate basis, they typically are
reported as bond equivalent yields. It is important for the analyst to know whether they
have been converted to the same periodicity as the longer-term government bonds.
If not, the observed yield curve can be misleading because the number of periods in
the year is not the same.

In addition to the yield curve on coupon bonds and the spot curve on zero-coupon
bonds, maturity structure can be assessed using a par curve. A par curve is a sequence
of yields-to-maturity such that each bond is priced at par value. The bonds, of course,
are assumed to have the same currency, credit risk, liquidity, tax status, and annual

yields stated for the same periodicity. Between coupon payment dates, the flat price
(not the full price) is assumed to be equal to par value.
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The par curve is obtained from a spot curve. On a coupon payment date, the fol-
lowing equation can be used to calculate a par rate given the sequence of spot rates.

100 - PMT_, PMT__ PMT+100 -

(+2) (1+2) 1+ zy)"

This equation is very similar to Equation 2 whereby PV = FV = 100. The problem is
to solve for PMT algebraically. Then, PMT/100 is equal to the par rate per period.

An example illustrates the calculation of the par curve given a spot curve. Suppose
the spot rates on government bonds are 5.263% for one year, 5.616% for two years,
6.359% for three years, and 7.008% for four years. These are effective annual rates.
The one-year par rate is 5.263%.

100 = EMT +100 0 5563

(1.05263)"

The two-year par rate is 5.606%.

100 = _EMT_ PMT+100 by 5606

(1.05263)"  (1.05616)°

The three-year and four-year par rates are 6.306% and 6.899%, respectively.
PMT . PMT N PMT +100
(1.05263)"  (1.05616)  (1.06359)

100 = PMT = 6.306

100 = PMT N PMT N PMT +PMT+100, PMT = 6.899

(1.05263)"  (1.05616)°  (1.06359)°  (1.07008)"

The fixed-income securities covered so far have been cash market securities.
Money market securities often are settled on a “same day,” or “cash settlement,” basis.
Other securities have a difference between the trade date and the settlement date. For
instance, if a government bond trades on a T + 1 basis, there is a one-day difference
between the trade date and the settlement date. If a corporate bond trades on a T +
3 basis, the seller delivers the bond and the buyer makes payment in three business
days. Cash markets are also called spot markets, which can be confusing because spot
rate can have two meanings. It can mean the “rate on a bond traded in the spot, or
cash, market.” It can also mean “yield on a zero-coupon bond,” which is the meaning
of spot rate used in this reading.

A forward market is for future delivery, beyond the usual settlement time period
in the cash market. Agreement to the terms for the transaction is on the trade date,
but delivery of the security and payment for it is deferred to a future date. A forward
rate is the interest rate on a bond or money market instrument traded in a forward
market. For example, suppose that in the cash market, a five-year zero-coupon bond
is priced at 81 per 100 of par value. Its yield-to-maturity is 4.2592%, stated on a
semiannual bond basis.

81 = _100_ r =0.021296, x2 =0.042592

(140"
Suppose that a dealer agrees to deliver a five-year bond two years into the future
for a price of 75 per 100 of par value. The credit risk, liquidity, and tax status of this

bond traded in the forward market are the same as the one in the cash market. The
forward rate is 5.8372%.

100

75 = s
(1 + r)lo

r =0.029186, x2 =0.058372
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The notation for forward rates is important to understand. Although finan
textbook authors use varying notation, the most common market practice is to e
this forward rate the “2y5y” This is pronounced “the two-year into five-year rate,” or
simply “the 2’s, 5’s” The idea is that the first number (two years) refers to@e length
of the forward period in years from today and the second number (five-yiears) refers
to the tenor of the underlying bond. The tenor is the remaining time-t$-maturity for
a bond (or a derivative contract). Therefore, 5.8372% is the “2y5y” forward rate for
the zero-coupon bond—the five-year yield two years into the future. Note that the
bond that will be a five-year zero in two years currently has seven years to maturity.
In the money market, the forward rate usually refers to months. For instance, an
analyst might inquire about the “1mém” forward rate on Euribor, which is the rate
on six-month Euribor one month into the future.

Implied forward rates (also known as forward yields) are calculated from spot
rates. An implied forward rate is a break-even reinvestment rate. It links the return on
an investment in a shorter-term zero-coupon bond to the return on an investment in
a longer-term zero-coupon bond. Suppose that the shorter-term bond matures in A
periods and the longer-term bond matures in B periods. The yields-to-maturity per
period on these bonds are denoted z, and zp. The first is an A-period zero-coupon
bond trading in the cash market. The second is a B-period zero-coupon cash market
bond. The implied forward rate between period A and period B is denoted IFR 4 p_4.
It is a forward rate on a security that starts in period A and ends in period B. Its tenor
is B — A periods.

Equation 14 is a general formula for the relationship between the two spot rates
and the implied forward rate.

(]. + ZA)A X (1 + IFRAYB_A)B_A = (1 + ZB)B (14)

Suppose that the yields-to-maturity on three-year and four-year zero-coupon bonds
are 3.65% and 4.18%, respectively, stated on a semiannual bond basis. An analyst would
like to know the “3yly” implied forward rate, which is the implied one-year forward
yield three years into the future. Therefore, A = 6 (periods), B = 8 (periods), B — A =
2 (periods), zg = 0.0365/2 (per period), and zg = 0.0418/2 (per period).

6 8
' 2 . F
[I 2 02365j X (1 + IFRG,z) = (l + 2 0;“8] . IFRs» = 0.02889,

x 2 =0.05778

The “3yly” implied forward yield is 5.778%, annualized for a periodicity of two.

Equation 14 can be used to construct a forward curve. A forward curve is a
series of forward rates, each having the same time frame. These forward rates might
be observed on transactions in the derivatives market. Often, the forward rates are
implied from transactions in the cash market. Exhibit 7 displays the forward curve
that is calculated from the government bond spot curve shown in Exhibit 5. These
are one-year forward rates stated on a semiannual bond basis.
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Exhibit7 A Government Bond Spot Curve and Forward Curve
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A forward rate can be interpreted as an incremental, or marginal, return for
extending the time-to-maturity for an additional time period. Suppose an investor
has a four-year investment horizon and is choosing between buying a three-year zero-
coupon bond that is priced to yield 3.65% and a four-year zero that is priced to yield
4.18%. The incremental, or marginal, return for the fourth year is 5.778%, the “3yly”
implied forward rate. If the investor’s view on future bond yields is that the one-year
yield in three years is likely to be less than 5.778%, the investor might prefer to buy
the four-year bond. However, if the investor’s view is that the one-year yield will be
more than the implied forward rate, the investor might prefer the three-year bond and
the opportunity to reinvest at the expected higher rate. That explains why an implied
forward rate is the breakeven reinvestment rate. Implied forward rates are very useful
to investors as well as bond issuers in making maturity decisions.

EXAMPLE 11

Computing Forward Rates

Suppose that an investor observes these prices and yields-to-maturity on zero-
coupon government bonds:

Maturity Price Yield-to-Maturity
1 year 97.50 2.548%
2 years 94.25 2.983%
3 years 91.75 2.891%

The prices are per 100 of par value. The yields-to-maturity are stated on a
semiannual bond basis.

1 Compute the “l1yly” and “2yly” implied forward rates, stated on a semian-
nual bond basis.
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2 The investor has a three-year investment horizon and is choosing between 6\
(1) buying the two-year zero and reinvesting in another one-year zero in,%
two years and (2) buying and holding to maturity the three-year zero.
investor decides to buy the two-year bond. Based on this decision,@ich
of the following is the minimum yield-to-maturity the investor cts on
one-year zeros two years from now?

A 2.548%
B 2.707%
C 2.983%

Solution to 1:

The “lyly” implied forward rate is 3.419%. In Equation 14, A = 2 (periods), B =
4 (periods), B — A = 2 (periods), z, = 0.02548/2 (per period), and z, = 0.02983/2
(per period).

2 4
: 2 :
[1 + %} x(L+ IFRy,)" = (l 42 022983j , IFRy5 =0.017095,

x 2 =0.03419

The “2yly” implied forward rate is 2.707%. In Equation 14, A = 4 (periods),
B = 6 (periods), B — A = 2 (periods), z, = 0.02983/2 (per period), and zg =
0.02891/2 (per period).

4 6
(1 N 0-022983j x (1+ IFRy ) = (1 + 0'02891j . IFRy, = 0.013536,

x 2 =0.02707

Solution to 2:

B is correct. The investor’s view is that the one-year yield in two years will be
greater than or equal to 2.707%.

The “2yly” implied forward rate of 2.707% is the breakeven reinvestment
rate. If the investor expects the one-year rate in two years to be less than that,
the investor would prefer to buy the three-year zero. If the investor expects the
one-year rate in two years to be greater than 2.707%, the investor might prefer
to buy the two-year zero and reinvest the cash flow.

The forward curve has many applications in fixed-income analysis. Forward rates
are used to make maturity choice decisions. They are used to identify arbitrage oppor-
tunities between transactions in the cash market for bonds and in derivatives markets.
Forward rates are important in the valuation of derivatives, especially interest rate swaps
and options. Those applications for the forward curve are covered in other readings.

Forward rates can be used to value a fixed-income security in the same manner as
spot rates because they are interconnected. The spot curve can be calculated from the
forward curve, and the forward curve can be calculated from the spot curve. Either
curve can be used to value a fixed-rate bond. An example will illustrate this process.

Suppose the current forward curve for one-year rates is the following:

Time Period Forward Rate
Oyly 1.88%
lyly 2.77%
2yly 3.54%

3yly 4.12%
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These are annual rates stated for a periodicity of one. They are effective annual rates.
The first rate, the “Oyly, is the one-year spot rate. The others are one-year forward
rates. Given these rates, the spot curve can be calculated as the geometric average of
the forward rates.

The two-year implied spot rate is 2.3240%.

(1.0188 x 1.0277) = (1 + 2,)2, z, = 0.023240

The following are the equations for the three-year and four-year implied spot rates.
(1.0188 x 1.0277 x 1.0354) = (1 + z3)3, 73 = 0.027278
(1.0188 x 1.0277 x 1.0354 x 1.0412) = (1 + z4)4, z4 = 0.030741

The three-year implied spot rate is 2.7278%, and the four-year spot rate is 3.0741%.
Suppose that an analyst needs to value a four-year, 3.75% annual coupon payment

bond that has the same risks as the bonds used to obtain the forward curve. Using the
implied spot rates, the value of the bond is 102.637 per 100 of par value.

3.75 3.75 3.75 103.75
+ + +

1 - - - = 102.637
(1.0188)  (1.023240)°  (1.027278)"  (1.030741)

The bond also can be valued using the forward curve.
3.75 3.75 3.75
+ +
(1.0188) ~ (1.0188x1.0277)  (1.0188 x 1.0277 x 1.0354)
N 103.75
(1.0188 x 1.0277 x 1.0354 x 1.0412)

=102.637

YIELD SPREADS

A yield spread, in general, is the difference in yield between different fixed income
securities. This section describes a number of yield spread measures.

5.1 Yield Spreads over Benchmark Rates

In fixed-income security analysis, it is important to understand why bond prices and
yields-to-maturity change. To do this, it is useful to separate a yield-to-maturity into
two components: the benchmark and the spread. The benchmark yield for a fixed-
income security with a given time-to-maturity is the base rate, often a government bond
yield. The spread is the difference between the yield-to-maturity and the benchmark.

The reason for this separation is to distinguish between macroeconomic and
microeconomic factors that affect the bond price and, therefore, its yield-to-maturity.
The benchmark captures the macroeconomic factors: the expected rate of inflation
in the currency in which the bond is denominated, general economic growth and the
business cycle, foreign exchange rates, and the impact of monetary and fiscal policy.
Changes in those factors impact all bonds in the market, and the effect is seen mostly
in changes in the benchmark yield. The spread captures the microeconomic factors
specific to the bond issuer and the bond itself: credit risk of the issuer and changes in
the quality rating on the bond, liquidity and trading in comparable securities, and the
tax status of the bond. It should be noted, however, that general yield spreads across
issuers can widen and narrow with changes in macroeconomic factors.

Exhibit 8 illustrates the building blocks of the yield-to-maturity, starting with the
benchmark and the spread. The benchmark is often called the risk-free rate of return.
Also, the benchmark can be broken down into the expected real rate and the expected
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inflation rate in the economy. The yield spread is called the risk premium over t
“risk-free” rate of return. The risk premium provides the investor with compensagon
for the credit and liquidity risks, and possibly the tax impact of holding a speci@s nd.

\

Exhibit 8 Yield-to-Maturity Building Blocks
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The benchmark varies across financial markets. Fixed-rate bonds often use a
government benchmark security with the same time-to-maturity as, or the closest
time-to-maturity to, the specified bond. This benchmark is usually the most recently
issued government bond and is called the on-the-run security. The on-the-run gov-
ernment bond is the most actively traded security and has a coupon rate closest to
the current market discount rate for that maturity. That implies that it is priced close
to par value. Seasoned government bonds are called off-the-run. On-the-run bonds
typically trade at slightly lower yields-to-maturity than off-the-run bonds having the
same or similar times-to-maturity because of differences in demand for the securities
and, sometimes, differences in the cost of financing the government security in the
repo market.

A frequently used benchmark for floating-rate notes has long been Libor. As a
composite interbank rate, it is not a risk-free rate. The yield spread over a specific
benchmark is referred to as the benchmark spread and is usually measured in basis
points. If no benchmark exists for a specific bond’s tenor or a bond has an unusual
maturity, interpolation is used to derive an implied benchmark. Also, bonds with
very long tenors are priced over the longest available benchmark bond. For example,
100-year bonds (often called “century bonds”) in the United States are priced over
the 30-year US Treasury benchmark rate.

In the United Kingdom, the United States, and Japan, the benchmark rate for
fixed-rate bonds is a government bond yield. The yield spread in basis points over an
actual or interpolated government bond is known as the G-spread. The spread over
a government bond is the return for bearing greater credit, liquidity, and other risks
relative to the sovereign bond. Euro-denominated corporate bonds are priced over a
EUR interest rate swap benchmark. For example, a newly issued five-year EUR bond
might be priced at a rate of “mid-swaps” plus 150 bps, where “mid-swaps” is the aver-
age of the bid and offered swap rates. The yield spread is over a five-year EUR swap
rate rather than a government benchmark. Note that the government bond yield or
swap rate used as the benchmark for a specific corporate bond will change over time
as the remaining time-to-maturity changes.
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Yield Spreads

The yield spread of a specific bond over the standard swap rate in that currency of
the same tenor is known as the I-spread or interpolated spread to the swap curve.
This yield spread over Libor allows comparison of bonds with differing credit and
liquidity risks against an interbank lending benchmark. Issuers often use the Libor
spread to determine the relative cost of fixed-rate bonds versus floating-rate alternatives,
such as an FRN or commercial paper. Investors use the Libor spread as a measure of
a bond’s credit risk. Whereas a standard interest rate swap involves an exchange of
fixed for floating cash flows based on a floating index, an asset swap converts the
periodic fixed coupon of a specific bond to a Libor plus or minus a spread. If the bond
is priced close to par, this conversion approximates the price of a bond’s credit risk
over the Libor index. Exhibit 9 illustrates these yield spreads using the Bloomberg
Fixed Income Relative Value (FIRV) page.

This example is for the 3.75% Apple bond that matures on 13 November 2047.
The spreads are in the top-left corner of the page. The bond’s flat asked price was
96.461 per 100 of par value on 12 July 2018, and its yield-to-maturity was 3.955%.
On that date, the yield spread over a particular Treasury benchmark was 104 bps. Its
G-spread over an interpolated government bond yield was also 104 bps. These two
spreads sometimes differ by a few basis points, especially if the benchmark maturity
differs from that of the underlying bond. The bond’s I-spread was 109 bps. That Libor
spread was a little larger than the G-spread because 30-year Treasury yields were
slightly higher than 30-year Libor swap rates at that time. The use of these spreads
in investor strategies will be covered in more detail in later readings. In general, an
analyst will track these spreads relative to their averages and historical highs and lows
in an attempt to identify relative value.

5.2 Yield Spreads over the Benchmark Yield Curve

A yield curve shows the relationship between yields-to-maturity and times-to-maturity
for securities with the same risk profile. For example, the government bond yield
curve is the relationship between the yields of on-the-run government bonds and
their times-to-maturity. The swap yield curve shows the relationship between fixed
Libor swap rates and their times-to-maturity.

Each of these yield curves represents the term structure of benchmark interest rates,
whether for “risk-free” government yields or “risky” fixed swap rates. Benchmark yield
curves tend to be upward-sloping because investors typically demand a premium for
holding longer-term securities. In general, investors face greater price risk for a given
change in yield for longer-term bonds. This topic is covered further in the reading
“Understanding Fixed-Income Risk and Return” The term structure of interest rates
is dynamic, with short-term rates driven by central bank policy and longer-term rates
affected by long-term growth and inflation expectations.

Isolating credit risk over varying times-to-maturity gives rise to a term structure of
credit spreads that is distinct for each borrower. The G-spread and I-spread each use
the same discount rate for each cash flow. Another approach is to calculate a constant
yield spread over a government (or interest rate swap) spot curve instead. This spread
is known as the zero volatility spread (Z-spread) of a bond over the benchmark rate.
In Exhibit 9, the Z-spread for the Apple bond was reported to be 107 bps.

The Z-spread over the benchmark spot curve can be calculated with Equation 15:

PMT PMT PMT + F
PV = T+ 7t i VN (15)
(Il+z+2) (I+z,+2) (l+zy +2)
The benchmark spot rates—z;, zy, ..., zy—are derived from the government yield

curve (or from fixed rates on interest rate swaps). Z is the Z-spread per period and is
the same for all time periods. In Equation 15, N is an integer, so the calculation is on



‘pandasal Iy 11y ‘8T0T © IYSrldor) yaamssauisng S1aquioolq Jo uois: d ym pasp

103 LT S 81 FI=TAM=ZT Z=-1¥8=FE0H T59759 NS
d 7 BOWELE § SJAQUOOTE RT0Z 35T JRd0] ooZ FTE CFE 1 "N MOF ETE9 53 daodesurs 005E 10ZE £ TR weder
Ol LEEE T5% Ol Gletel OTED wOZG €3 G HlSua0 QO 02EL OF ob 8003 OQO6 65T E155 11003 Qe Lri6 7 [4 SLidmsng

Ghk H56 20Ld TYAR 5

[T o— ¥ cOT L' sageleduny Jo Day
tl . £- 0Ll A LTE6 /90 + WAL
8 £ 501 6L el £#/S0 TF DLNL I
91 E— - L LO1 66 LTI I+/01 8% JLNL FI
14t 8¢ S £- 601 FO'r 6001 OF/10 5 S 02SD(I
F 9 *— GO 96't ESTT SEAIT " ¥ LASH I
[T £ & I- 801 L0y 696 LE/IT 8°E D06

FAL 66t 856 LE/TT % £ 1dvy

sgs# sdg -/+ By 1Y abuey g pesuds pjeiA |82Ud

SUAUOW ¢ JanD speauds-7 a|qesedwod ul aouaJalL] o pds-7| (WD) so1gqeledwo’)y sA puog (i

=
=
L
©
=
<
=
@
£
S
v
£
-
a
X
¥
°
i
=
S
et
4
S
=]
o
S
e
E
™
<
<
o
2
5
b
P
e

Siseq 540 {f
(QnYD) anjep 1@y 1paud
€21 » 68 £0T peauds-7 (s
Gl » L1s] 60T peaads -1
fTT L o 0T peatds-o f
a11 — . o/ 0T Youag - peaads
MON @ DAy {A¥) sanun] o) speaads ||
sqs#  n20pis sdq - /+ Bay Y6y abuey MO peaads
o> -BU0H OS] 8TOZ-1NC-ZT RER S10C-Uel 2T Hdb 071 - 810Z/Z1/£0 J0 S& TV,
« SBUIAS (L =S5 B Ang (54 #0-91 B MuKWg CS6E/SI6E 19+ 96/
M EA SALE]2Y 2W00U] paxiq

c
k)
2

=)
e}
=
@
©

| -
e}
-—

@]
P
>

C

o

(O]

(2]

35

(O]
Q

©
o
©

[

(]

(@]

—_

(@]
L

@
9

>
=
-

[72]
=
<
L
O
©

puog 3jddy 9S/°€ 3y3 10} 9bed AYI4 biaquioolg 6 HqIyx3




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

a coupon date when the accrued interest is zero. Sometimes, the Z-spread is called
the “static spread” because it is constant (and has zero volatility). In practice, the
Z-spread is usually calculated in a spreadsheet using a goal seek function or similar
solver function.

The Z-spread is also used to calculate the option-adjusted spread (OAS) on a
callable bond. The OAS, like the option-adjusted yield, is based on an option-pricing
model and an assumption about future interest rate volatility. Then, the value of the
embedded call option, which is stated in basis points per year, is subtracted from the
yield spread. In particular, it is subtracted from the Z-spread:

OAS = Z-spread — Option value (in basis points per year)

This important topic is covered in later readings.

EXAMPLE 12

The G-Spread and the Z-Spread

A 6% annual coupon corporate bond with two years remaining to maturity is
trading at a price of 100.125. The two-year, 4% annual payment government
benchmark bond is trading at a price of 100.750. The one-year and two-year
government spot rates are 2.10% and 3.635%, respectively, stated as effective
annual rates.

1 Calculate the G-spread, the spread between the yields-to-maturity on the
corporate bond and the government bond having the same maturity.

2 Demonstrate that the Z-spread is 234.22 bps.

Solution to 1:
The yield-to-maturity for the corporate bond is 5.932%.
6 + ﬁ, r =0.05932
@+ @+

The yield-to-maturity for the government benchmark bond is 3.605%.

4 . 104
(+r) 1+
The G-spread is 232.7 bps: 0.05932 — 0.03605 = 0.02327.

100.125 =

100.750 = r = 0.03605

Solution to 2:

Solve for the value of the corporate bond using z; = 0.0210, z, = 0.03635, and
Z =0.023422:

6 . 106
(1+0.0210 +0.023422)" (1 +0.03635 + 0.023422)°
-0 106 ypo.s

(1.044422)"  (1.059772)°
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fixed-rate bonds, as well as floating-rate notes and money market instr,

Reading 44 = Introduction to Fixed-Income Valuation

nts. These

building blocks are used extensively in fixed-income analysis. The following are the
main points made in the reading:

The market discount rate is the rate of return required by investors given the
risk of the investment in the bond.

A bond is priced at a premium above par value when the coupon rate is greater
than the market discount rate.

A bond is priced at a discount below par value when the coupon rate is less
than the market discount rate.

The amount of any premium or discount is the present value of the “excess” or
“deficiency” in the coupon payments relative to the yield-to-maturity.

The yield-to-maturity, the internal rate of return on the cash flows, is the
implied market discount rate given the price of the bond.

A bond price moves inversely with its market discount rate.

The relationship between a bond price and its market discount rate is convex.
The price of a lower-coupon bond is more volatile than the price of a higher-
coupon bond, other things being equal.

Generally, the price of a longer-term bond is more volatile than the price of
shorter-term bond, other things being equal. An exception to this phenome-
non can occur on low-coupon (but not zero-coupon) bonds that are priced at a
discount to par value.

Assuming no default, premium and discount bond prices are “pulled to par” as
maturity nears.

A spot rate is the yield-to-maturity on a zero-coupon bond.

A yield-to-maturity can be approximated as a weighted average of the underly-
ing spot rates.

Between coupon dates, the full (or invoice, or “dirty”) price of a bond is split
between the flat (or quoted, or “clean”) price and the accrued interest.

Flat prices are quoted to not misrepresent the daily increase in the full price as
a result of interest accruals.

Accrued interest is calculated as a proportional share of the next coupon pay-
ment using either the actual/actual or 30/360 methods to count days.

Matrix pricing is used to value illiquid bonds by using prices and yields on
comparable securities having the same or similar credit risk, coupon rate, and
maturity.

The periodicity of an annual interest rate is the number of periods in the year.
A yield quoted on a semiannual bond basis is an annual rate for a periodicity of
two. It is the yield per semiannual period times two.

The general rule for periodicity conversions is that compounding more fre-
quently at a lower annual rate corresponds to compounding less frequently at a
higher annual rate.

Street convention yields assume payments are made on scheduled dates,
neglecting weekends and holidays.

S
-3
SUMMARY e

This reading covers the principles and techniques that are used in the ;\< ation of
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Summary

B The current yield is the annual coupon payment divided by the flat price,
thereby neglecting as a measure of the investor’s rate of return the time value
of money, any accrued interest, and the gain from buying at a discount and the
loss from buying at a premium.

B The simple yield is like the current yield but includes the straight-line amortiza-
tion of the discount or premium.

B The yield-to-worst on a callable bond is the lowest of the yield-to-first-call,
yield-to-second-call, and so on, calculated using the call price for the future
value and the call date for the number of periods.

B The option-adjusted yield on a callable bond is the yield-to-maturity after add-
ing the theoretical value of the call option to the price.

® A floating-rate note (floater, or FRN) maintains a more stable price than a fixed-
rate note because interest payments adjust for changes in market interest rates.

B The quoted margin on a floater is typically the specified yield spread over or
under the reference rate, which often is Libor.

B The discount margin on a floater is the spread required by investors, and to
which the quoted margin must be set, for the FRN to trade at par value on a
rate reset date.

B Money market instruments, having one year or less time-to-maturity, are
quoted on a discount rate or add-on rate basis.

B Money market discount rates understate the investor’s rate of return (and the
borrower’s cost of funds) because the interest income is divided by the face
value or the total amount redeemed at maturity, and not by the amount of the
investment.

B Money market instruments need to be converted to a common basis for
analysis.

A money market bond equivalent yield is an add-on rate for a 365-day year.
The periodicity of a money market instrument is the number of days in the
year divided by the number of days to maturity. Therefore, money market
instruments with different times-to-maturity have annual rates for different
periodicities.

B In theory, the maturity structure, or term structure, of interest rates is the rela-
tionship between yields-to-maturity and times-to-maturity on bonds having the
same currency, credit risk, liquidity, tax status, and periodicity.

A spot curve is a series of yields-to-maturity on zero-coupon bonds.
A frequently used yield curve is a series of yields-to-maturity on coupon bonds.

A par curve is a series of yields-to-maturity assuming the bonds are priced at
par value.
B In a cash market, the delivery of the security and cash payment is made on a

settlement date within a customary time period after the trade date—for exam-
ple, “T' + 3”

B In a forward market, the delivery of the security and cash payment is made on a
predetermined future date.

B A forward rate is the interest rate on a bond or money market instrument
traded in a forward market.

B An implied forward rate (or forward yield) is the breakeven reinvestment rate
linking the return on an investment in a shorter-term zero-coupon bond to the
return on an investment in a longer-term zero-coupon bond.

B An implied forward curve can be calculated from the spot curve.
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Implied spot rates can be calculated as geometric averages of forward rates. 0’6\

A fixed-income bond can be valued using a market discount rate, a series ofb,%
spot rates, or a series of forward rates.

.

B A bond yield-to-maturity can be separated into a benchmark and a ﬁad.

B Changes in benchmark rates capture macroeconomic factors that\E\ffect all
bonds in the market—inflation, economic growth, foreign exchange rates, and
monetary and fiscal policy.

B Changes in spreads typically capture microeconomic factors that affect the par-
ticular bond—credit risk, liquidity, and tax effects.

B Benchmark rates are usually yields-to-maturity on government bonds or fixed
rates on interest rate swaps.

B A G-spread is the spread over or under a government bond rate, and an
I-spread is the spread over or under an interest rate swap rate.

B A G-spread or an I-spread can be based on a specific benchmark rate or on a
rate interpolated from the benchmark yield curve.

B A Z-spread (zero-volatility spread) is based on the entire benchmark spot curve.
It is the constant spread that is added to each spot rate such that the present
value of the cash flows matches the price of the bond.

B An option-adjusted spread (OAS) on a callable bond is the Z-spread minus the
theoretical value of the embedded call option.
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Practice Problems

PRACTICE PROBLEMS

1 A portfolio manager is considering the purchase of a bond with a 5.5% coupon
rate that pays interest annually and matures in three years. If the required rate
of return on the bond is 5%, the price of the bond per 100 of par value is closest

to:

A 98.65.
B 101.36.
C 106.43.

2 A bond with two years remaining until maturity offers a 3% coupon rate with
interest paid annually. At a market discount rate of 4%, the price of this bond
per 100 of par value is closest to:

A 95.34.
B 98.00.
C 98.11.

3 Aninvestor who owns a bond with a 9% coupon rate that pays interest semian-
nually and matures in three years is considering its sale. If the required rate of
return on the bond is 11%, the price of the bond per 100 of par value is closest

to:

A 95.00.
B 95.11.
C 105.15.

4 A bond offers an annual coupon rate of 4%, with interest paid semiannually. The
bond matures in two years. At a market discount rate of 6%, the price of this
bond per 100 of par value is closest to:

A 93.07.
B 96.28.
C 96.33.

5 A bond offers an annual coupon rate of 5%, with interest paid semiannually. The
bond matures in seven years. At a market discount rate of 3%, the price of this
bond per 100 of par value is closest to:

A 106.60.
B 112.54.
C 143.90.

6 A zero-coupon bond matures in 15 years. At a market discount rate of 4.5% per
year and assuming annual compounding, the price of the bond per 100 of par
value is closest to:

A 51.30.
B 51.67.
C 71.62.

7 Consider the following two bonds that pay interest annually:

© 2019 CFA Institute. All rights reserved.
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Bond Coupon Rate Time-to-Maturity 2
A 5% 2 years &
B 3% 2 years @ :

N

At a market discount rate of 4%, the price difference between Bond A and Bond
B per 100 of par value is closest to:

A 3.70.
B 3.77.
C 4.00.

The following information relates to Questions 8

and 9
Bond Price Coupon Rate Time-to-Maturity
A 101.886 5% 2 years
B 100.000 6% 2 years
C 97.327 5% 3 years

8 Which bond offers the lowest yield-to-maturity?
A Bond A
B Bond B
C BondC

9 Which bond will most likely experience the smallest percent change in price if
the market discount rates for all three bonds increase by 100 basis points?

A Bond A
B BondB
C BondC

10 Suppose a bond’s price is expected to increase by 5% if its market discount rate
decreases by 100 basis points. If the bond’s market discount rate increases by
100 basis points, the bond price is most likely to change by:

A 5%.
B less than 5%.

C more than 5%.
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The following information relates to Questions 11
and 12

Bond Coupon Rate Maturity (years)
A 6% 10
B 6% 5
C 8% 5

All three bonds are currently trading at par value.
11 Relative to Bond C, for a 200 basis point decrease in the required rate of return,
Bond B will most likely exhibit a(n):
A equal percentage price change.
B greater percentage price change.
C smaller percentage price change.

12 Which bond will most likely experience the greatest percentage change in price
if the market discount rates for all three bonds increase by 100 basis points?

A Bond A
B BondB
C BondC

13 An investor considers the purchase of a 2-year bond with a 5% coupon rate,
with interest paid annually. Assuming the sequence of spot rates shown below,
the price of the bond is closest to:

Time-to-Maturity Spot Rates
1 year 3%
2 years 4%
A 101.93.
B 102.85.
C 105.81.

14 A 3-year bond offers a 10% coupon rate with interest paid annually. Assuming
the following sequence of spot rates, the price of the bond is closest to:

Time-to-Maturity Spot Rates
1 year 8.0%
2 years 9.0%
3 years 9.5%
A 96.98.
B 101.46.

C 102.95.
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The following information relates to Questions %&Q
15-17 <§>
&.

Bond Coupon Rate Time-to-Maturity Time-to-Maturity @t Rates

X 8% 3 years 1 year 8%
Y 7% 3 years 2 years 9%
z 6% 3 years 3 years 10%

All three bonds pay interest annually.

15 Based upon the given sequence of spot rates, the price of Bond X is closest to:
A 95.02.
B 95.28.
C 97.63.

16 Based upon the given sequence of spot rates, the price of Bond Y is closest to:
A 87.50.
B 92.54.
C 92.76.

17 Based upon the given sequence of spot rates, the yield-to-maturity of Bond Z is
closest to:

A 9.00%.
B 9.92%.
C 11.93%

18 Bond dealers most often quote the:
A flat price.
B full price.

C full price plus accrued interest.

The following information relates to Questions

19-21
Bond G, described in the exhibit below, is sold for settlement on 16 June 2020.
Annual Coupon 5%
Coupon Payment Frequency Semiannual
Interest Payment Dates 10 April and 10 October
Maturity Date 10 October 2022
Day Count Convention 30/360
Annual Yield-to-Maturity 4%

19 The full price that Bond G settles at on 16 June 2020 is closest to:
A 102.36.
B 103.10.
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C 103.65.

20 The accrued interest per 100 of par value for Bond G on the settlement date of
16 June 2020 is closest to:

A 0.46.
B 0.73.
C 092.

21 The flat price for Bond G on the settlement date of 16 June 2020 is closest to:
A 102.18.
B 103.10.
C 104.02.

22 Matrix pricing allows investors to estimate market discount rates and prices for
bonds:

A with different coupon rates.
B that are not actively traded.
C with different credit quality.

23 When underwriting new corporate bonds, matrix pricing is used to get an esti-
mate of the:

A required yield spread over the benchmark rate.
B market discount rate of other comparable corporate bonds.
C yield-to-maturity on a government bond having a similar time-to-maturity.

24 A bond with 20 years remaining until maturity is currently trading for 111 per
100 of par value. The bond offers a 5% coupon rate with interest paid semiannu-
ally. The bond’s annual yield-to-maturity is closest to:

A 2.09%.
B 4.18%.
C 4.50%.

25 The annual yield-to-maturity, stated for with a periodicity of 12, for a 4-year,
zero-coupon bond priced at 75 per 100 of par value is closest to:

A 6.25%.
B 7.21%.
C 7.46%.

26 A 5-year, 5% semiannual coupon payment corporate bond is priced at 104.967
per 100 of par value. The bond’s yield-to-maturity, quoted on a semiannual
bond basis, is 3.897%. An analyst has been asked to convert to a monthly peri-
odicity. Under this conversion, the yield-to-maturity is closest to:

A 3.87%.
B 4.95%.

C 7.67%.
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The following information relates to Questions <§°
©
27-30 <(\Q"

A bond with 5 years remaining until maturity is currently trading for per 100 of
par value. The bond offers a 6% coupon rate with interest paid semianmnwally. The bond
is first callable in 3 years, and is callable after that date on coupon dates according to
the following schedule:

End of Year Call Price
3 102
4 101
100

27 The bond’s annual yield-to-maturity is closest to:
A 2.88%.
B 5.77%.
C  5.94%.
28 The bond’s annual yield-to-first-call is closest to:
A 3.12%.
B 6.11%.
C 6.25%.
29 The bond’s annual yield-to-second-call is closest to:
A 2.97%.
B 5.72%.
C  5.94%.
30 The bond’s yield-to-worst is closest to:
A 2.88%.
B 5.77%.
C 6.25%.

31 A two-year floating-rate note pays 6-month Libor plus 80 basis points. The
floater is priced at 97 per 100 of par value. Current 6-month Libor is 1.00%.
Assume a 30/360 day-count convention and evenly spaced periods. The dis-
count margin for the floater in basis points (bps) is closest to:

A 180 bps.
B 236 bps.
C 420 bps.

32 An analyst evaluates the following information relating to floating rate notes
(FRNS) issued at par value that have 3-month Libor as a reference rate:

Floating Rate Note Quoted Margin Discount Margin

X 0.40% 0.32%
Y 0.45% 0.45%
zZ 0.55% 0.72%
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Based only on the information provided, the FRN that will be priced at a pre- O‘(Q
mium on the next reset date is:

A FRNX. Q(\(b'

B FRNY. §
¢ FRNZ

33 A 365-day year bank certificate of deposit has an initial principal amount of
USD 96.5 million and a redemption amount due at maturity of USD 100 mil-
lion. The number of days between settlement and maturity is 350. The bond
equivalent yield is closest to:

A 3.48%.
B 3.65%.
C 3.78%.

34 The bond equivalent yield of a 180-day banker’s acceptance quoted at a discount
rate of 4.25% for a 360-day year is closest to:

A 4.31%.
B 4.34%.
C  4.40%.

35 Which of the following statements describing a par curve is incorrect?
A A par curve is obtained from a spot curve.
B All bonds on a par curve are assumed to have different credit risk.

C A par curve is a sequence of yields-to-maturity such that each bond is
priced at par value.

36 A yield curve constructed from a sequence of yields-to-maturity on zero-
coupon bonds is the:

A par curve.
B spot curve.
C forward curve.

37 The rate, interpreted to be the incremental return for extending the time-to-
maturity of an investment for an additional time period, is the:

A add-on rate.
B forward rate.

C yield-to-maturity.

The following information relates to Questions 38
and 39

Time Period Forward Rate
“Oyly” 0.80%
“lyly” 1.12%
“2yly” 3.94%
“3yly” 3.28%

“4yly” 3.14%
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All rates are annual rates stated for a periodicity of one (effective annual rates). O‘(Q

e
A 1.18%. é\
B 1.94%. §

C 2.28%.

39 The value per 100 of par value of a two-year, 3.5% coupon bond, with interest
payments paid annually, is closest to:

38 The 3-year implied spot rate is closest to:

A 101.58.
B 105.01.
C 105.82.

40 The spread component of a specific bond’s yield-to-maturity is least likely
impacted by changes in:

A its tax status.
B its quality rating.
C inflation in its currency of denomination.

41 The yield spread of a specific bond over the standard swap rate in that currency
of the same tenor is best described as the:

A I-spread.
B Z-spread.
C  G-spread.

The following information relates to Question 42

Bond Coupon Rate  Time-to-Maturity Price
UK Government Benchmark 2% 3 years 100.25
Bond

UK Corporate Bond 5% 3 years 100.65

Both bonds pay interest annually. The current three-year EUR interest rate swap
benchmark is 2.12%.

42 The G-spread in basis points (bps) on the UK corporate bond is closest to:

A 264 bps.
B 285 bps.
C 300 bps.

43 A corporate bond offers a 5% coupon rate and has exactly 3 years remaining to
maturity. Interest is paid annually. The following rates are from the benchmark
spot curve:
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Time-to-Maturity Spot Rate 12

1 year 4.86% .&rb’

2 years 4.95% :
3 years 5.65%

The bond is currently trading at a Z-spread of 234 basis points. The value of the
bond is closest to:

A 92.38.
B 98.35.
C 106.56.
44 An option-adjusted spread (OAS) on a callable bond is the Z-spread:

A over the benchmark spot curve.
B minus the standard swap rate in that currency of the same tenor.

C minus the value of the embedded call option expressed in basis points per
year.
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1 Bis correct. The bond price is closest to 101.36. The price is determi in the
following manner:

SOLUTIONS

PMT N PMT +PMT+FV

PV = 1 2 3
(1+r) (1+r) (1+r)

where:
PV = present value, or the price of the bond
PMT = coupon payment per period
FV = future value paid at maturity, or the par value of the bond
r = market discount rate, or required rate of return per period

55 5.5 5.5+100
+ +

PV = 1 2 3
(1+0.05)  (1+0.05° (1+0.05)

PV =524 +499 +91.13 = 101.36
2 Cis correct. The bond price is closest to 98.11. The formula for calculating the
price of this bond is:
PMT N PMT + FV

PV = 1 2
(1+7r) (1+7)

where:

PV = present value, or the price of the bond
PMT = coupon payment per period
FV = future value paid at maturity, or the par value of the bond
r = market discount rate, or required rate of return per period

pr=—3 4 3F10 g 9503 =08.11

(1+0.04)  (1+0.04)

3 Ais correct. The bond price is closest to 95.00. The bond has six semiannual
periods. Half of the annual coupon is paid in each period with the required rate
of return also being halved. The price is determined in the following manner:

PMT PMT PMT PMT PMT PMT + FV
+ + + +

Py = 1 2t 3 7 5 6
(t+r) (@Q+r)° (Q+ry (+r) (1+7) (1+r)

where:

PV = present value, or the price of the bond
PMT = coupon payment per period
FV = future value paid at maturity, or the par value of the bond
r = market discount rate, or required rate of return per period
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&

o 45 . 4.5 - 4.5 - 4.5 - 4.5 5+4.5+100((\fa-
(1+0.055)  (1+0.055)° (1+0.055) (1+0.055)" (1+0.055) (1+0.055)\

PV =4.27 + 4.04 + 3.83 + 3.63 + 3.44 + 75.79 = 95.00
4 B is correct. The bond price is closest to 96.28. The formula for calculating this
bond price is:
PMT PMT PMT  PMT + FV
+ + +

Py = 1 2 3 4
(t+r) (Q+r) (1+r) (1+7r)

where:

PV = present value, or the price of the bond
PMT = coupon payment per period
FV = future value paid at maturity, or the par value of the bond
r = market discount rate, or required rate of return per period

2 2 2 2 +100
1 + 2 * 3 * 4
(1+0.03) (1+0.03)° (1+0.03° (1+0.03)

PV =

PV =194+ 1.89 + 1.83 + 90.62 = 96.28
5 Bis correct. The bond price is closest to 112.54. The formula for calculating this
bond price is:
PMT PMT PMT PMT + FV
+ + + “ee —

Py = 1 2 3 + 14
(1+r) (l+r) (1+r) (l+r)

where:
PV = present value, or the price of the bond
PMT = coupon payment per period
FV = future value paid at maturity, or the par value of the bond
r = market discount rate, or required rate of return per period

2.5 2.5 2.5 2.5 2.5+100
+ + 4ot +

PV = 1 2 3 13 14
(1+0.015)  (1+0.0157 (1+0.015) (1+0.015)7  (1+0.015)

PV =246 + 243 +2.39 + ... + 2.06 + 83.21 = 112.54

6 B is correct. The price of the zero-coupon bond is closest to 51.67. The price is
determined in the following manner:

100

PV =
(F

where:

PV = present value, or the price of the bond
r = market discount rate, or required rate of return per period
N = number of evenly spaced periods to maturity
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pr o0 &
(1+0.045)

PV =51.67 §

7 Bis correct. The price difference between Bonds A and B is closest to 3.77. One
method for calculating the price difference between two bonds with an identical
term to maturity is to use the following formula:

PMT+PMT

Py = 1 2
(1+r) (l+r)

where:

PV = price difference
PMT = coupon difference per period
r = market discount rate, or required rate of return per period

In this case the coupon difference is (5% — 3%), or 2%.

PV = 2 + 2 =192+185=3.77

(1+0.04)  (1+0.04)

8 A is correct. Bond A offers the lowest yield-to-maturity. When a bond is priced
at a premium above par value the yield-to-maturity (YTM), or market discount
rate is less than the coupon rate. Bond A is priced at a premium, so its YTM is
below its 5% coupon rate. Bond B is priced at par value so its YTM is equal to
its 6% coupon rate. Bond C is priced at a discount below par value, so its YTM
is above its 5% coupon rate.

9 Bis correct. Bond B will most likely experience the smallest percent change in
price if market discount rates increase by 100 basis points. A higher-coupon
bond has a smaller percentage price change than a lower-coupon bond when
their market discount rates change by the same amount (the coupon effect).
Also, a shorter-term bond generally has a smaller percentage price change
than a longer-term bond when their market discount rates change by the same
amount (the maturity effect). Bond B will experience a smaller percent change
in price than Bond A because of the coupon effect. Bond B will also experience
a smaller percent change in price than Bond C because of the coupon effect and
the maturity effect.

10 B is correct. The bond price is most likely to change by less than 5%. The rela-
tionship between bond prices and market discount rate is not linear. The per-
centage price change is greater in absolute value when the market discount rate
goes down than when it goes up by the same amount (the convexity effect). If a
100 basis point decrease in the market discount rate will cause the price of the
bond to increase by 5%, then a 100 basis point increase in the market discount
rate will cause the price of the bond to decline by an amount less than 5%.

11 B is correct. Generally, for two bonds with the same time-to-maturity, a lower
coupon bond will experience a greater percentage price change than a higher
coupon bond when their market discount rates change by the same amount.
Bond B and Bond C have the same time-to-maturity (5 years); however, Bond
B offers a lower coupon rate. Therefore, Bond B will likely experience a greater
percentage change in price in comparison to Bond C.
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12 A is correct. Bond A will likely experience the greatest percent change in price O‘(Q
due to the coupon effect and the maturity effect. For two bonds with the same (b'%
time-to-maturity, a lower-coupon bond has a greater percentage price change ,{(\
than a higher-coupon bond when their market discount rates change by the .
same amount. Generally, for the same coupon rate, a longer-term bond has a

greater percentage price change than a shorter-term bond when their market
discount rates change by the same amount. Relative to Bond C, Bond A and
Bond B both offer the same lower coupon rate of 6%; however, Bond A has a
longer time-to-maturity than Bond B. Therefore, Bond A will likely experience
the greater percentage change in price if the market discount rates for all three
bonds increase by 100 basis points.

13 A is correct. The bond price is closest to 101.93. The price is determined in the
following manner:

PMT +PMT+FV

PV = 1 3
(1+2) (1+2,)

where:

PV = present value, or the price of the bond
PMT = coupon payment per period
FV = future value paid at maturity, or the par value of the bond
Z; = spot rate, or the zero-coupon yield, for Period 1
Z, = spot rate, or the zero-coupon yield, for Period 2

5 5+100
+

Py = 1 2
(1+0.03)  (1+0.04)
PV =485 +97.08 =101.93

14 B is correct. The bond price is closest to 101.46. The price is determined in the
following manner:

PMT N PMT +PMT+FV

PV =
(+2) (1+2) (+2z)

where:

PV = present value, or the price of the bond

PMT = coupon payment per period
FV = future value paid at maturity, or the par value of the bond
Z; = spot rate, or the zero-coupon yield, or zero rate, for period 1
Z, = spot rate, or the zero-coupon yield, or zero rate, for period 2
Z3 = spot rate, or the zero-coupon yield, or zero rate, for period 3

Py = 10 N 10 N 10 +100

(1+0.08) (1+0.09° (1+0.095)’

PV =9.26 + 842 + 83.78 = 101.46
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15 B is correct. The bond price is closest to 95.28. The formula for calculating thib‘(Q
bond price is: %)
o
PMT PMT PMT + FV ‘6\
PV = +

1 2 + 3 ’
(1+7z) (1+2y) (1+23)
where:

PV = present value, or the price of the bond

PMT = coupon payment per period
FV = future value paid at maturity, or the par value of the bond
Z; = spot rate, or the zero-coupon yield, or zero rate, for period 1
Z, = spot rate, or the zero-coupon yield, or zero rate, for period 2
Z3 = spot rate, or the zero-coupon yield, or zero rate, for period 3

8 8 8 +100
PV = Tt >+ 3
(1+0.08) (1+0.09)" (1+0.10)

PV =741 +6.73 + 81.14 = 95.28

16 Cis correct. The bond price is closest to 92.76. The formula for calculating this
bond price is:

PMT+PMT

Py - +PMT+FV

1+2) (+2) (1+2z)

where:

PV = present value, or the price of the bond
PMT = coupon payment per period
FV = future value paid at maturity, or the par value of the bond

Z; = spot rate, or the zero-coupon yield, or zero rate, for period 1
Z, = spot rate, or the zero-coupon yield, or zero rate, for period 2
Z3 = spot rate, or the zero-coupon yield, or zero rate, for period 3

7 7 7 +100
PV = -+ =+ -
(1+0.08) (1+0.09° (1+0.10)

PV =648 + 5.89 + 80.39 = 92.76

17 B is correct. The yield-to-maturity is closest to 9.92%. The formula for calculat-
ing the price of Bond Z is:

PMT+PMT

Py - +PMT+FV

1+2) (+2) (1+2z)

where:

PV = present value, or the price of the bond

PMT = coupon payment per period
FV = future value paid at maturity, or the par value of the bond
Z; = spot rate, or the zero-coupon yield, or zero rate, for period 1
Z, = spot rate, or the zero-coupon yield, or zero rate, for period 2
Z3 = spot rate, or the zero-coupon yield, or zero rate, for period 3
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&

6 6 6+ 100

- o
" (1+0.08)' ’ (1+0.09)° ' (1+0.10 &

PV =5.56 + 5.05 + 79.64 = 90.25 §

Using this price, the bond’s yield-to-maturity can be calculated as:

PMT N PMT +PMT+FV

PV =
(+r)  (+r)  (+r)
90.25 = 61+ 62+6+10§)
(1+r) (l+r) (1+r)
r=9.92%

18 A is correct. Bond dealers usually quote the flat price. When a trade takes place,
the accrued interest is added to the flat price to obtain the full price paid by the
buyer and received by the seller on the settlement date. The reason for using
the flat price for quotation is to avoid misleading investors about the market
price trend for the bond. If the full price were to be quoted by dealers, inves-
tors would see the price rise day after day even if the yield-to-maturity did not
change. That is because the amount of accrued interest increases each day. Then
after the coupon payment is made the quoted price would drop dramatically.
Using the flat price for quotation avoids that misrepresentation. The full price,
flat price plus accrued interest, is not usually quoted by bond dealers. Accrued
interest is included in not added to the full price and bond dealers do not gen-
erally quote the full price.

19 B is correct. The bond’s full price is 103.10. The price is determined in the fol-
lowing manner:

As of the beginning of the coupon period on 10 April 2020, there are 2.5
years (5 semiannual periods) to maturity. These five semiannual periods occur
on 10 October 2020, 10 April 2021, 10 October 2021, 10 April 2022 and 10
October 2022.

PMT N PMT PMT N PMT +PMT+FV

Py = 1 2t 3 4 5
(1+r) (1+r) (1+r) (1+r) (l+r)

where:

PV = present value
PMT = coupon payment per period
FV = future value paid at maturity, or the par value of the bond
r = market discount rate, or required rate of return per period

2.5 2.5 2.5 2.5 2.5+100
+ + + +

Py = T 2 3 4 5
(1+0.02) (1+0.02)" (1+0.02)° (1+0.02)° (1+0.02)

PV =245+ 240 + 2.36 + 2.31 + 92.84 = 102.36
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The accrued interest period is identified as 66/180. The number of days betwe
10 April 2020 and 16 June 2020 is 66 days based on the 30/360 day count ¢
vention. (This is 20 days remaining in April + 30 days in May + 16 days i e

= 66 days total). The number of days between coupon periods is assu to be
180 days using the 30/360 day convention.

PvFull =PVx(l+ r)66/180
PVEHl — 102.36 x (1'02)66/180 =103.10

C is correct. The accrued interest per 100 of par value is closest to 0.92. The
accrued interest is determined in the following manner: The accrued interest
period is identified as 66/180. The number of days between 10 April 2020 and
16 June 2020 is 66 days based on the 30/360 day count convention. (This is 20
days remaining in April + 30 days in May + 16 days in June = 66 days total). The
number of days between coupon periods is assumed to be 180 days using the
30/360 day convention.

Accrued interest = % x PMT

where:

¢t = number of days from the last coupon payment to the settlement
date
T = number of days in the coupon period
t/T = fraction of the coupon period that has gone by since the last
payment
PMT = coupon payment per period

66 5.00

Accrued interest = — x =0.92
180 2

A is correct. The flat price of 102.18 is determined by subtracting the accrued
interest (from question 20) from the full price (from question 19).

PpVFlat - pyFull _ Accrued Interest

PVFlat = 103.10 — 0.92 = 102.18

B is correct. For bonds not actively traded or not yet issued, matrix pricing is a
price estimation process that uses market discount rates based on the quoted
prices of similar bonds (similar times-to-maturity, coupon rates, and credit
quality).

A is correct. Matrix pricing is used in underwriting new bonds to get an esti-
mate of the required yield spread over the benchmark rate. The benchmark rate
is typically the yield-to-maturity on a government bond having the same, or
close to the same, time-to-maturity. The spread is the difference between the
yield-to-maturity on the new bond and the benchmark rate. The yield spread
is the additional compensation required by investors for the difference in the
credit risk, liquidity risk, and tax status of the bond relative to the government
bond.

In matrix pricing, the market discount rates of comparable bonds and the
yield-to-maturity on a government bond having a similar time-to-maturity are
not estimated. Rather they are known and used to estimate the required yield
spread of a new bond.
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24 B is correct. The formula for calculating this bond’s yield-to-maturity is: O‘(Q
©
PV = PMT1+ PMT2+ PMT3+“_+ PM7;9+PMT+£V éb-
(t+r) (@+r) (1+7r) (1+7r) (1+7r)

where: §

PV = present value, or the price of the bond
PMT = coupon payment per period
FV = future value paid at maturity, or the par value of the bond
r = market discount rate, or required rate of return per period

2.5 2.5 2.5 2.5 2.5+100
111 = T+ 7+ 3t 3 T m
(1+r) (1+r) (1+r) (1+r) (1+r)
r = 0.0209

To arrive at the annualized yield-to-maturity, the semiannual rate of 2.09% must
be multiplied by two. Therefore, the yield-to-maturity is equal to 2.09% x 2 =
4.18%.

25 B is correct. The annual yield-to-maturity, stated for a periodicity of 12, is
7.21%. It is calculated as follows:

PV - FVN
(1+r)
100
15=|——
[<1+r>“*”]
100 48
Z_a
= (1+7)

1.33333 = (1 + )%

[1.33333]1/48 = [(1 + r)48]1/48
13333302083 = (1 + 1)

1.00601 = (1 +7)

1.00601 - 1 = r

0.00601 = r

r x 12 = 0.07212, or approximately 7.21%

26 A is correct. The yield-to-maturity, stated for a periodicity of 12 (monthly
periodicity), is 3.87%. The formula to convert an annual percentage rate (annual
yield-to-maturity) from one periodicity to another is as follows:

m n
[1 . APij _ (1 . APR,,)

m n

2 12
|, 003897 _( APR,
2 12
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APRIZJU O

12 6{0*

12
1.03935 = (1 + %} §

PR 12 1/12
(1.03935)"'2 = [HTIZ]

APR
1.00322 = |1+ 212
12

(1.01949)° = [1 +

100322 -1 = | APRi2
12

APR;, = 0.00322 x 12 = 0.03865, or approximately 3.87%.
27 B is correct. The yield-to-maturity is 5.77%. The formula for calculating this
bond’s yield-to-maturity is:
PMT PMT PMT N PMT  PMT + FV

PV:(1+r)1+(l+r)2+(l+r)3 ey e

where:

PV = present value, or the price of the bond
PMT = coupon payment per period
FV = future value paid at maturity, or the par value of the bond
r = market discount rate, or required rate of return per period

3 3 3 3 3+100
101 = Tt 5+ Tt g T m
(t+r) (Q+r) (1+7r) (t+r) (+7r)
r=0.02883

To arrive at the annualized yield-to-maturity, the semiannual rate of 2.883%
must be multiplied by two. Therefore, the yield-to-maturity is equal to 2.883% x
2 = 5.77% (rounded).

28 C s correct. The yield-to-first-call is 6.25%. Given the first call date is exactly
three years away, the formula for calculating this bond’s yield-to-first-call is:
PMT PMT PMT PMT  PMT + FV
+ + ot +

Py = 1 2 3000 5 6
(1+r) (1+r) (l+r) (1+r) (1+r)

where:

PV = present value, or the price of the bond
PMT = coupon payment per period
FV = call price paid at call date
r = market discount rate, or required rate of return per period
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101 = 31+ 32+ 33+~~-+ 35+3+IO§
(1+r) (1+r) (1+r) (l+r) (l+r)
r=0.03123

To arrive at the annualized yield-to-first-call, the semiannual rate of 3.123%
must be multiplied by two. Therefore, the yield-to-first-call is equal to 3.123% x
2 = 6.25% (rounded).

29 C s correct. The yield-to-second-call is 5.94%. Given the second call date is
exactly four years away, the formula for calculating this bond’s yield-to-second-
call is:

PMT PMT PMT PMT PMT + FV
Py = 1 2 3 7" 8
(t+r) (Q+r) (1+r) (1+r) (t+r)
where:
PV = present value, or the price of the bond
PMT = coupon payment per period
FV = call price paid at call date
r = market discount rate, or required rate of return per period
101 = 31+ 32+ 33+__ 37+3+10;
(1+r) (1+r) (l+r) (l+r) (1+r)
r=0.0297
To arrive at the annualized yield-to-second-call, the semiannual rate of 2.97%
must be multiplied by two. Therefore, the yield-to-second-call is equal to 2.97%
x 2 = 5.94%.

30 Bis correct. The yield-to-worst is 5.77%. The bond’s yield-to-worst is the lowest
of the sequence of yields-to-call and the yield-to-maturity. From above, we have
the following yield measures for this bond:

Yield-to-first-call: 6.25%
Yield-to-second-call: 5.94%
Yield-to-maturity: 5.77%
Thus, the yield-to-worst is 5.77%.
31 B is correct. The discount or required margin is 236 basis points. Given the

floater has a maturity of two years and is linked to 6-month Libor, the formula
for calculating discount margin is:

(Index + OM)x FV (Index + QM) x FV (Index + QM) x FV Ry

PV =

= '" o

1 + 2 * 4
Index + DM Index + DM Index + DM
+ 7j [1 + 7] + 7J
PV = present value, or the price of the floating-rate note = 97
Index = reference rate, stated as an annual percentage rate = 0.01
QM = quoted margin, stated as an annual percentage rate = 0.0080

m m m

where:
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FV = future value paid at maturity, or the par value of the bond = 100 ’(Q
m = periodicity of the floating-rate note, the number of payment pe%.%
ods per year = 2
DM = discount margin, the required margin stated as an annual pgrcent-
age rate §

Substituting given values in:

(0.01+0.0080)x 100 (0.01+ 0.0080) x 100 (0.01+ 0.0080) x 100
. T : ;7 ot . 4

0.01+ DM 0.01+ DM 0.01 + DM

e = e = e

+100

0.90 0.90 0.90 0.90 + 100
+ + +

0.01+ DM 0.01+ DM 0.01+ DM 0.01+ DM
l+—— l+f l+f 1+f

97 =

To calculate DM, begin by solving for the discount rate per period:

0.90 N 0.90 0.90 0.90 +100

97 = 1 5+ 3+ 1
(1+r) (1+r) (1+r) (1+r)

r=0.0168

Now, solve for DM:

001+ DM _ 1168

DM = 0.0236

The discount margin for the floater is equal to 236 basis points.

32 A is correct. FRN X will be priced at a premium on the next reset date because
the quoted margin of 0.40% is greater than the discount or required margin of
0.32%. The premium amount is the present value of the extra or “excess” inter-
est payments of 0.08% each quarter (0.40% — 0.32%). FRN Y will be priced at
par value on the next reset date since there is no difference between the quoted
and discount margins. FRN Z will be priced at a discount since the quoted mar-
gin is less than the required margin.

33 Cis correct. The bond equivalent yield is closest to 3.78%. It is calculated as:

4OR - Year o FV - PV
Days PV

where:

PV = present value, principal amount, or the price of the money market
instrument
FV = future value, or the redemption amount paid at maturity including
interest
Days = number of days between settlement and maturity
Year = number of days in the year
AOR = add-on rate, stated as an annual percentage rate (also, called bond
equivalent yield).
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&

OR = (ﬁjx(loO—%.sj 6@-
350 96.5

AOR = 1.04286 x 0.03627 §

AOR = 0.03783 or approximately 3.78%

34 Cis correct. The bond equivalent yield is closest to 4.40%. The present value of
the banker’s acceptance is calculated as:

_ Days

PV = FVx[l
ear

X DRJ

where:

PV = present value, or price of the money market instrument
FV = future value paid at maturity, or face value of the money market
instrument
Days = number of days between settlement and maturity
Year = number of days in the year
DR = discount rate, stated as an annual percentage rate

PV =100x(l—%xDRj
ear

PV =100x|1- 180 x 0.0425
360

PV =100 x (1 — 0.02125)
PV =100 x 0.97875
PV =97.875

The bond equivalent yield (AOR) is calculated as:
ok - [Year) (FV - PV)
Days PV

where:

PV = present value, principal amount, or the price of the money market
instrument
FV = future value, or the redemption amount paid at maturity including
interest
Days = number of days between settlement and maturity
Year = number of days in the year
AOR = add-on rate (bond equivalent yield), stated as an annual percent-
age rate

AOR - (@j y (100 - PV]
180 PV
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180 97.875

AOR = 2.02778 x 0.02171 §
AOR = 0.04402, or approximately 4.40%
Note that the PV is calculated using an assumed 360-day year and the AOR
(bond equivalent yield) is calculated using a 365-day year.

AOR — [ﬁ) y (100 - 97.875)

B is correct. All bonds on a par curve are assumed to have similar, not differ-
ent, credit risk. Par curves are obtained from spot curves and all bonds used

to derive the par curve are assumed to have the same credit risk, as well as the
same periodicity, currency, liquidity, tax status, and annual yields. A par curve
is a sequence of yields-to-maturity such that each bond is priced at par value.
B is correct. The spot curve, also known as the strip or zero curve, is the yield
curve constructed from a sequence of yields-to-maturities on zero-coupon
bonds. The par curve is a sequence of yields-to-maturity such that each bond is
priced at par value. The forward curve is constructed using a series of forward
rates, each having the same timeframe.

B is correct. The forward rate can be interpreted to be the incremental or
marginal return for extending the time-to-maturity of an investment for an
additional time period. The add-on rate (bond equivalent yield) is a rate quoted
for money market instruments such as bank certificates of deposit and indexes
such as Libor and Euribor. Yield-to-maturity is the internal rate of return on the
bond’s cash flows—the uniform interest rate such that when the bond’s future
cash flows are discounted at that rate, the sum of the present values equals the
price of the bond. It is the implied market discount rate.

B is correct. The 3 year implied spot rate is closest to 1.94%. It is calculated as
the geometric average of the one-year forward rates:

(1.0080 x 1.0112 x 1.0394) = (1 + z3)3
1.05945 = (1 + z3)3
[1.05945]1/3 = [(1 + 23)3]1/3
1.01944 =1 + z3
1.01944 -1 = z3
0.01944 = z3, z3 = 1.944% or approximately 1.94%
B is correct. The value per 100 of par value is closest t0105.01. Using the for-

ward curve, the bond price is calculated as follows:

35 103.5
1.0080 ~ (1.0080 x 1.0112)

=3.47+101.54 =105.01

C is correct. The spread component of a specific bond’s yield-to-maturity is
least likely impacted by changes in inflation of its currency of denomination.
The effect of changes in macroeconomic factors, such as the expected rate of
inflation in the currency of denomination, is seen mostly in changes in the
benchmark yield. The spread or risk premium component is impacted by micro-
economic factors specific to the bond and bond issuer including tax status and
quality rating.
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41 A is correct. The I-spread, or interpolated spread, is the yield spread of a spe-
cific bond over the standard swap rate in that currency of the same tenor. The
yield spread in basis points over an actual or interpolated government bond is
known as the G-spread. The Z-spread (zero-volatility spread) is the constant
spread such that is added to each spot rate such that the present value of the
cash flows matches the price of the bond.

42 B is correct. The G-spread is closest to 285 bps. The benchmark rate for UK
fixed-rate bonds is the UK government benchmark bond. The Euro interest
rate spread benchmark is used to calculate the G-spread for Euro-denominated
corporate bonds, not UK bonds. The G-spread is calculated as follows:

Yield-to-maturity on the UK corporate bond:

100.65 = > + > + 105 r = 0.04762 or 476 bps

(+r)  (@+r? 1+

Yield-to-maturity on the UK government benchmark bond:

100.25 = 2 T+ 2 5+ 102 = 0.01913 or 191 bps
(l+r) (1+r) (1+r)
The G-spread is 476 — 191 = 285 bps.
43 A is correct. The value of the bond is closest to 92.38. The calculation is:

PMT N PMT N PMT + FV

Py = 1 2 3
(l+z+2) (+z+Z) (+z3+Z)
- 5 . 5 . 105
(1+0.0486 +0.0234)'  (1+0.0495 +0.0234)> (1 +0.0565 + 0.0234)’
5 5 105

=4.66 +4.34 +83.38 = 92.38

= + +
1.0720 1.15111 1.25936

44 Cis correct. The option value in basis points per year is subtracted from the
Z-spread to calculate the option-adjusted spread (OAS). The Z-spread is the
constant yield spread over the benchmark spot curve. The I-spread is the yield
spread of a specific bond over the standard swap rate in that currency of the
same tenor.
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LEARNING OUTCOMES
Mastery | The candidate should be able to:

] a. explain benefits of securitization for economies and financial
markets;
b. describe securitization, including the parties involved in the
process and the roles they play;
. describe typical structures of securitizations, including credit
tranching and time tranching;

d. describe types and characteristics of residential mortgage loans
that are typically securitized;

0O O O O

e. describe types and characteristics of residential mortgage-backed
securities, including mortgage pass-through securities and
collateralized mortgage obligations, and explain the cash flows
and risks for each type;

f. define prepayment risk and describe the prepayment risk of
mortgage-backed securities;

g. describe characteristics and risks of commercial mortgage-backed
securities;

h. describe types and characteristics of non-mortgage asset-backed
securities, including the cash flows and risks of each type;

i. describe collateralized debt obligations, including their cash flows
and risks.

O O o 0O

INTRODUCTION

Previous readings examined risk characteristics of various fixed-income instruments
and the relationships among maturity, coupon, and interest rate changes. This read-
ing introduces an additional level of complexity—that of fixed-income instruments
created through a process known as securitization. This process involves transferring
ownership of assets from the original owners into a special legal entity. The special

© 2019 CFA Institute. All rights reserved.
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legal entity then issues securities backed by these assets, and the assets’ cash flo
are used to pay interest and repay the principal owed to the holders of the securies.
These securities are referred to generically as asset-backed securities (ABS); ;éool
of securitized assets from which the ABS’s cash flows are generated is cal@t e col-
lateral. Assets that are used to create ABS are called securitized asset ese assets
are typically loans and receivables and include, among others, reside‘%al mortgage
loans (mortgages), commercial mortgages, automobile (auto) loans, student loans,
bank loans, accounts receivables, and credit card receivables. Advances and innova-
tions in securitization have led to securities backed, or collateralized, by all kinds of
income-yielding assets, including airport landing slots and toll roads.

This reading discusses the benefits of securitization, describes securitization, and
explains the investment characteristics of different types of ABS. The terminology
regarding ABS varies by jurisdiction. Mortgage-backed securities (MBS) are ABS
backed by a pool of mortgages, and a distinction is sometimes made between MBS
and ABS backed by non-mortgage assets. This distinction is common in the United
States, for example, where typically the term “mortgage-backed securities” refers to
securities backed by high-quality real estate mortgages and the term “asset-backed
securities” refers to securities backed by other types of assets. Because the US ABS
market is the largest in the world, much of the discussion and many examples in this
reading refer to the United States. Note, however, that many non-US investors hold
US ABS, including MBS, in their portfolios.

To underline the importance of securitization from a macroeconomic perspec-
tive, Section 2 discusses of the benefits of securitization for economies and financial
markets. In Section 3, the reading describes securitization and identifies the parties
involved in the process and their roles. Section 3 also discusses typical structures of
securitizations, including credit tranching and time tranching. Sections 4—6 discuss
securities backed by mortgages for real estate property. Many types of residential
mortgage designs around the world are described in Section 4. Sections 5 and 6
focus on residential MBS and commercial MBS, respectively. Section 7 discusses ABS
based on two types of non-mortgage loans that are typically securitized throughout
the world: auto loans and credit card receivables. Collateralized debt obligations are
covered in Section 8. Section 9 concludes the reading with a summary.

BENEFITS OF SECURITIZATION FOR ECONOMIES AND
FINANCIAL MARKETS

The securitization of pools of loans and receivables into multiple securities provides
economies and financial markets with a number of benefits.

Traditionally, the purchase of such assets as houses and autos has been financed by
loans originated by financial institutions, such as commercial banks. For investors to
gain exposure to these loans, they must hold some combination of deposits, debt, or
common equity issued by banks. This creates an additional intermediary (that is, the
bank) between the borrowers and the investors. In addition, by being constrained to
hold bank deposits and securities, investors cannot gain exposure to loans only; they
are also affected by economic risks undertaken in other bank activities.

Securitization solves a number of these problems. It allows investors to achieve
more direct legal claims on loans and portfolios of receivables and enables these
investors to tailor interest rate and credit risk exposures to suit their needs. Because
of disintermediation (that is, lessening the role of intermediaries), the costs paid by
borrowers can be effectively lowered while the risk-adjusted returns to investors can
be enhanced. At the same time, banks can improve their profitability by increasing
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loan origination and the related fees. They can lend more than they would be able to
lend if they were able to engage in only those activities they could finance themselves
with their own deposits, debt, and equity. By allowing banks to increase the amount
of funds available to lend, securitization ultimately benefits individuals, governments,
and companies that need to borrow.

Securitization also has benefits for investors. Securitization enables financial inno-
vation, which allows investors to access securities with profiles that match their risk,
return, and maturity needs that are otherwise not directly available. For example, a
pension fund with a long-term horizon can gain access to long-term real estate loans
by investing in residential MBS without having to invest in bank bonds or stocks.
Although few institutional or individual investors are willing to make or purchase
real estate loans, auto loans, or credit card receivables directly, they may invest in a
security backed by such loans or receivables. The ABS that are created by pooling these
loans and receivables have characteristics similar to those of a standard bond and do
not require the specialized resources and expertise needed to originate, monitor, and
collect the payments from the underlying loans and receivables. As a result, investors
can add to their portfolios exposure to the risk—return characteristics provided by a
wider range of assets if they so desire. Note that in many countries, the sale of ABS
and similar instruments is restricted to investors who meet certain qualifications,
such as those pertaining to net worth.

Securitization allows for the creation of tradable securities with better liquidity than
that of the original loans on the bank’s balance sheet. In making loans and receivables
tradable, securitization makes financial markets more efficient. It also improves liquid-
ity, which reduces liquidity risk in the financial system. How securitization improves
liquidity will become clear when securitization is described in more detail in Section 3.

An important benefit of securitization for companies is that ABS provide an alter-
native means of funding operations that can be considered alongside bond, preferred
equity, and common equity issuance. Companies that originate loans and receivables
that can be securitized often compare the funding costs associated with each of these
sources of financing and choose the optimal one. As discussed in Section 3.4, securi-
tization is often cheaper than a corporate bond issue secured by the same collateral
as the securitization.

For these reasons, securitization is beneficial to economies and financial markets,
and many sovereign governments throughout the world have embraced securitiza-
tion. For example, the Italian government has used securitization since the late 1990s
for privatizing public assets. In emerging markets, securitization is widely used. For
example, in South America, companies and banks with high credit ratings have used
securitization to sell receivables on exports, such as oil, to lower their funding costs.

Although securitization brings many benefits to economies, it is not without
risks, and some of these risks are widely attributed to have precipitated the turmoil
in financial markets during 2007—-2009. Broadly, those risks fall into two categories:
risks that relate primarily to the timing of the ABS’s cash flows, such as contraction
risk and extension risk, and risks related to the inherent credit risk of the loans and
receivables backing the ABS. This reading describes these risks and also discusses
some of the structures used to mitigate them as well as redistribute them.

HOW SECURITIZATION WORKS

When assets are securitized, several legal and regulatory conditions must be satisfied.
A number of parties participate in the process to facilitate the transaction and ensure
these conditions are met. In this section, a typical securitization is described by way
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zation and their roles. It also introduces the typical structures of securitizations,‘,§j
as credit tranching and time tranching.

$ B
\$\$

Mediquip, a hypothetical company, is a manufacturer of medical equipment that ranges
in cost from US$50,000 to US$300,000. The majority of Mediquip’s sales are made
through loans granted by the company to its customers, and the medical equipment
serves as collateral for the loans. These loans, which represent an asset to Mediquip,
have maturities of five years and carry a fixed interest rate. They are fully amortizing
with monthly payments; that is, the borrowers make equal payments each month
consisting of interest payment and principal repayment. The total principal repaid
from the 60 loan payments (12 months x 5 years) is such that the amount borrowed
is fully repaid at the end of the term.

Mediquip’s credit department makes the decision about whether to extend credit
to customers and services the loans that are made. Loan servicing refers to adminis-
tering any aspect of a loan, including collecting payments from borrowers, notifying
borrowers who may be delinquent, and recovering and disposing of the medical
equipment if the borrower does not make the scheduled payments by a specified time.
If one of its customers defaults, Mediquip can seize the medical equipment and sell
it to try to recoup the remaining principal on the loan. Although the servicer of such
loans need not be the originator of the loans, the assumption in this example is that
Mediquip is the servicer.

The following is an illustration of how these loans can be securitized. Assume
that Mediquip has US$200 million of loans. This amount is shown on Mediquip’s
balance sheet as an asset. Assume also that Mediquip wants to raise US$200 mil-
lion, which happens to be the amount of the loans. Because Mediquip’s treasurer is
aware of the potentially lower funding costs of securitization, he decides to raise the
US$200 million by securitizing the loans on the medical equipment rather than by
issuing corporate bonds.

To do so, Mediquip sets up a separate legal entity called Medical Equipment Trust
(MET), to which it sells the loans on the medical equipment. Such a legal entity is
referred to as a special purpose entity (SPE) and sometimes also called a special
purpose vehicle (SPV) or a special purpose company. The legal form of the SPE
varies by jurisdiction, but in almost all cases, the ultimate owner of the loans—MET
in our example—is legally independent and is considered bankruptcy remote from
the seller of the loans. Setting up a separate legal entity ensures that if Mediquip, the
originator of the loans, files for bankruptcy, the loans backing the ABS that are issued
by MET are secure within the SPE and creditors of Mediquip have no claim on them.
Note that in some jurisdictions, the SPE may, in turn, transfer the loans to a trust or
a limited company.

A securitization is diagramed in Exhibit 1. The SPE set up by Mediquip is called
MET. The top of Exhibit 1 reflects Mediquip’s business model as described above—
that is, the sale of medical equipment financed by loans (first oval). Mediquip sells to
MET US$200 million of loans (second oval) and receives from MET US$200 million
in cash (third oval); in this simplified example, the costs associated with the securi-
tization are ignored. MET issues and sells securities that are backed by the pool of
securitized loans (fourth oval) and receives cash (fifth oval). These securities are the
ABS mentioned earlier, and the US$200 million of loans represent the collateral. The
periodic cash payments that are received from the collateral—that is, the monthly
payments made by Mediquip’s customers that include both interest payment and
principal repayment (sixth oval)—are used to make the periodic cash payments to
the security holders—the investors who bought the ABS (seventh oval).

3.1 An Example of a Securitization

{Q‘o

O
of a hypothetical example. The example describes the parties involved in a securi&é‘é\
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Exhibit 1 Mediquip’s Securitization

1.
Sale of medical
equipment financed
by loans

Mediquip

Customers

3. 6.
2. .
Cash payments for Sale of the loans Periodic cash
the loans payments

Medical Equipment Trust
(MET)

4.
Issuance and sale
of securities

5.
Cash payment
for securities

7.
Periodic cash
payments

Investors

3.2 Parties to a Securitization and Their Roles

Securitization requires the publication of a prospectus, a document that contains
information about the securitization.! The three main parties to a securitization are:

B the seller of the collateral, sometimes called the depositor (Mediquip in our
example);

B the SPE that purchases the loans or receivables and uses them as collateral to
issue the ABS—MET in our example. (The SPE is often referred to as the issuer
in the prospectus because it is the entity that issues the securities; it may also
be called the trust if the SPE is set up as a trust); and

B the servicer of the loans (Mediquip in our example).

Other parties are also involved in a securitization: independent accountants, law-
yers/attorneys, trustees, underwriters, rating agencies, and financial guarantors. All
these parties, including the servicer when it is different from the seller of the collateral,
are referred to as third parties to the securitization.

A significant amount of legal documentation is involved in a securitization. Lawyers/
attorneys are responsible for preparing the legal documents. An important legal docu-
ment is the purchase agreement between the seller of the collateral and the SPE, which

1 To be more precise, in the United States, a “base prospectus” and a “supplementary prospectus” are
typically filed with the Securities and Exchange Commission. The base prospectus provides definitions,
information about the parties to the securitization, and certain information about securities to be offered
in the future—the types of assets that may be securitized, the types of structures that will be used, and the
types of credit enhancement (the last two are discussed in Section 5.3). The supplementary prospectus
provides the details of a specific securitization.
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sets forth the representations and warranties that the seller makes about the ass
sold. These representations and warranties assure investors about the quality e
assets, an important consideration when assessing the risks associated with BS.

Another important legal document is the prospectus, which describes th&‘st‘ructure
of the securitization, including the priority and amount of payments togﬁ\ade to the
servicer, administrators, and the ABS holders. Securitizations often use séveral forms of
credit enhancements, which are documented in the prospectus. Credit enhancements
are provisions that are used to reduce the credit risk of a bond issue. They include (1)
internal credit enhancements, such as subordination, overcollateralization and reserve
accounts, and (2) external credit enhancements, such as financial guarantees by banks
or insurance companies, letters of credit, and cash collateral accounts. Securitizations
often use subordination, which is further discussed in Section 4. Prior to the 2007-2009
credit crisis, many securitizations included financial guarantees by a third party. The
most common third-party financial guarantors are monoline insurance companies or
monoline insurers. A monoline insurer is a private insurance company whose business
is restricted to providing guarantees for financial instruments such as ABS. Following
the financial difficulties and downgrading of the major monoline insurers as a result
of the financial crisis that began in the mortgage market in mid-2007, few structures
in recent years have used financial guarantees from a monoline insurer.

A trustee or trustee agent is typically a financial institution with trust powers that
safeguards the assets after they have been sold to the SPE, holds the funds due to the
ABS holders until they are paid, and provides periodic information to the ABS holders.
The information is provided in the form of remittance reports, which may be issued
monthly, quarterly, or as agreed to in the terms of the prospectus.

Underwriters and rating agencies perform the same functions in a securitization
as they do in a standard bond offering.

EXAMPLE 1

A Used Luxury Auto Securitization

Used Luxury Auto (ULA) is a hypothetical company that has established a
nationwide business in buying used luxury autos and then refurbishing them
with the latest in electronic equipment (for instance, UBS ports and rear-view
cameras). ULA Corp then sells these autos in the retail market, often financing
the sales with promissory notes from the buyers via its ULA Credit Corp.

The following information is taken from a theoretical filing by ULA with the
Securities and Exchange Commission for a securitization:

Issuer: ULA Trust 2020

Seller and Servicer: ULA Credit Corp

Notes:

$500,000,000 4.00% ULA Trust contract-backed Class A notes, rated
AAA

$250,000,000 4.80% ULA Trust contract-backed Class B notes, rated A

Contracts: The assets underlying the notes are fixed-rate promissory notes
relating to the purchase of used automobiles refurbished by ULA Corp.

1 The collateral for this securitization is:
A ULA Trust contract-backed Class A and Class B notes.
B Used automobiles refurbished by ULA Corp.
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C Fixed-rate promissory notes relating to the purchase of used automo-
biles refurbished by ULA Corp.
2 The special purpose entity in this securitization is:
A ULA Corp.
B ULA Credit Corp.
C ULA Trust 2020.
3 ULA Credit Corp is responsible for:

A selling the collateral to the SPE and collecting payments from borrow-
ers on the underlying promissory notes.

B refurbishing the used motorcycles and collecting payments from bor-
rowers on the underlying promissory notes.

C selling the contract-backed Class A and Class B notes to investors and
making the cash interest and principal payments to them.

Solution to 1:

Cis correct. The collateral is the pool of securitized assets from which the cash
flows will be generated. It is the debt obligations that have been securitized.
These contracts are the loans, called promissory notes, provided to purchasers
of the used automobiles that were refurbished by ULA Corp.

Solution to 2:

C is correct. ULA Trust 2020 is the issuer of the ABS and, thus, the SPE. The
SPE purchases the contracts that become the collateral from ULA Corp, the
automobile refurbisher, but it is ULA Credit Corp that originates the loans and
is, therefore, the seller of the collateral. ULA Credit Corp. is also the servicer
of the debt obligations.

Solution to 3:

A is correct. ULA Credit Corp is the seller of the collateral, the promissory
notes. As the servicer, it is responsible for collecting payments from borrowers,
notifying borrowers who may be delinquent, and if necessary, recovering and
disposing of the automobile if the borrower defaults.

3.3 Structure of a Securitization

A simple securitization may involve the sale of only one class of bond or ABS. Let us
call this class Bond Class A. Returning to the Mediquip and MET example, MET may
raise US$200 million by issuing 200,000 certificates for Bond Class A with a par value
of US$1,000 per certificate. Thus, each certificate holder is entitled to 1/200,000 of
the payments from the collateral after payment of servicing and other administrative
fees; what these fees represent is discussed in Section 5.1.1.

The structure of the securitization is often more complicated than a single class
of ABS. As mentioned earlier, it is common for securitizations to include a form of
internal credit enhancement called subordination, also referred to as credit tranching.
In such a structure, there is more than one bond class or tranche, and the bond classes
differ as to how they will share any losses resulting from defaults of the borrowers
whose loans are in the collateral. The bond classes are classified as senior bond classes
or subordinated bond classes—hence, the reason this structure is also referred to as a
senior/subordinated structure. The subordinated bond classes are sometimes called
“non-senior bond classes” or “junior bond classes”” They function as credit protection
for the more senior bond classes; that is, losses are realized by the subordinated bond
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classes before any losses are realized by the senior bond classes. This type of protecti
is also commonly referred to as a “waterfall” structure because of the cascadingggw
of payments between bond classes in the event of default.

For example, suppose MET issues two bond classes with a total pas\value of
US$200 million: Bond Class A, the senior bond class, with a par value of U$$#20 million,
and Bond Class B, the subordinated bond class, with a par value of US$80 million. In
this senior/subordinated structure, also referred to as credit tranching, Bond Class B
will absorb losses up to US$80 million. Thus, as long as defaults by Mediquip’s custom-
ers do not exceed US$80 million, Bond Class A will be fully repaid its US$120 million.
The purpose of this structure is to redistribute the credit risk associated with the
collateral. The creation of a set of bond classes allows investors to choose the level of
credit risk that they prefer to bear.

More than one subordinated bond class may be created. Suppose MET issues the
following structure:

Bond Class Par Value (US$ millions)
A (senior) 180
B (subordinated) 14
C (subordinated) 6
Total 200

In this structure, Bond Class A is the senior bond class whereas both Bond Class
B and Bond Class C are subordinated bond classes from the perspective of Bond
Class A. The rules for the distribution of losses are as follows. All losses on the col-
lateral are absorbed by Bond Class C before any losses are realized by Bond Class B
and then Bond Class A. Consequently, if the losses on the collateral do not exceed
US$6 million, no losses will be realized by Bond Class A or Bond Class B. If the
losses exceed US$6 million, Bond Class B must absorb the losses up to an additional
US$14 million. For example, if the total loss on the collateral is US$16 million, Bond
Class C loses its entire par value of US$6 million and Bond Class B realizes a loss of
US$10 million of its par value of US$14 million. Bond Class A does not realize any
loss in this scenario. Clearly, Bond Class A realizes a loss only if the total loss on the
collateral exceeds US$20 million.

The structure of a securitization may also allow the redistribution of another type
of risk, called “prepayment risk,” among bond classes. Prepayment risk is the uncer-
tainty that the cash flows will be different from the scheduled cash flows as set forth
in the loan agreement because of the borrowers’ ability to alter payments, usually to
take advantage of interest rate movements. For example, when interest rates decline,
borrowers tend to pay off part or all of their loans and refinance at lower interest rates.
The creation of bond classes that possess different expected maturities is referred to
as time tranching and is further discussed in Section 5.2.

It is possible, and quite common, for a securitization to have structures with both
credit tranching and time tranching.

EXAMPLE 2

Bond Classes and Tranching

Return to the ULA securitization described in Example 1. Based on the infor-
mation provided, the form of credit enhancement that the transaction most
likely includes is:

A time tranching.



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

How Securitization Works

B credit tranching.

C afinancial guarantee.

Solution:

B is correct. The ULA securitization includes two bond classes: Class A and
Class B. Each bond class has a fixed but different interest rate; the interest rate
increases from 4.00% for Class A notes to 4.80% for Class B notes. Thus, it is
likely that the transaction has credit tranching and that the two bond classes
display a senior/subordinated structure, with Class A notes being senior to
Class B notes, the subordinated bond class. As the credit risk increases from
the Class A notes to the Class B notes, so does the interest rate to reflect the
additional compensation investors require for bearing the additional credit risk.
The information provided does not give any indication of either time tranching
or a financial guarantee.

3.4 Key Role of the Special Purpose Entity

The SPE plays a pivotal role in securitization. In fact, the setup of a legal entity that
plays the same role as an SPE in terms of protecting the rights of ABS holders is a
prerequisite in any country that wants to allow securitization. Indeed, without a pro-
vision in a country’s legal system for the equivalent of an SPE, the benefits of using
securitization by an entity seeking to raise funds would not exist. Let us explain why
by returning to our example involving Mediquip and MET.

Assume that Mediquip has a credit rating from a credit-rating agency, such as
Standard & Poor’s, Moody’s Investors Service, or Fitch Ratings. A credit rating reflects
the opinion of a credit-rating agency about the creditworthiness of an entity and/or the
debt securities the entity issues. Suppose that the credit rating assigned to Mediquip
is BB or Ba2. Such a credit rating means that Mediquip is below what is referred to
as an investment-grade credit rating.

Assume again that Mediquip’s treasurer wants to raise US$200 million and is con-
templating doing so by issuing a five-year corporate bond rather than by securitizing
the loans. The treasurer is, of course, concerned about the funding cost and would
like the lowest possible interest rate available relative to some benchmark interest rate.
The difference between the interest rate paid on the five-year corporate bond and the
benchmark interest rate is the spread. The spread reflects the compensation investors
require for buying the corporate bond, which is riskier than the bonds issued at the
benchmark interest rate. The major factor affecting the spread is the issuer’s credit
rating—hence, the reason the spread is called a “credit spread”

Another factor that will influence the credit spread is whether the bond is backed
by collateral. A corporate bond that has collateral is often referred to as a secured
bond. The collateral usually reduces the credit spread, making the credit spread of a
secured bond lower than that of an otherwise identical unsecured bond. In our exam-
ple, Mediquip’s treasurer can use the loans on the medical equipment as collateral
for the secured corporate bond issue. Thus, if Mediquip issues a five-year corporate
bond to raise US$200 million, the credit spread will reflect its credit rating primarily
and the collateral slightly. We will soon explain why the collateral affects the credit
spread only slightly.

Now suppose that instead of using the loans as collateral for a secured corporate
bond issue, Mediquip sells the loan contracts in an arm’s length transaction to MET,
the SPE. After the sale is completed, it is MET, not Mediquip, that legally owns them.
As aresult, if Mediquip is forced into bankruptcy while the loans are still outstanding,
Mediquip’s creditors cannot recover them because they are legally owned by another
entity. Note that it is possible, however, that transfers made to bankruptcy-remote



188

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

Reading 45 m Introduction to Asset-Backed Securities

vehicles can be challenged as fraudulent conveyances and potentially unwound.
legal implication of setting up MET is that investors contemplating the purch f
any bond class backed by the cash flows from the pool of loans on the medic ip-
ment will evaluate the credit risk associated with collecting the payments&ke on the
receivables independently of Mediquip’s credit rating.

Credit ratings are assigned to each of the various bond classes crea‘t& in the secu-
ritization. They depend on the quality of the collateral—that is, how the rating agencies
evaluate the credit risk of the pool of securitized loans or receivables. Depending on
the structure of the securitization, each bond class receives a credit rating that reflects
its credit risk, and some of the bond classes may have a better credit rating than the
company that is seeking to raise funds. As a consequence, in aggregate, the funding
cost of a securitization may be lower than that of a corporate bond issue. Access to
lower funding cost is a key role of the SPE in a securitization.

A fair question is why a securitization can be cheaper than a corporate bond issue
secured by the same collateral as the securitization. The reason is that the SPE would
not be affected by the bankruptcy of the seller of the collateral. As mentioned above,
the assets belong to the SPE, not to the entity that sold the assets to the SPE. In the
United States and other countries, when a company is liquidated, creditors receive
distributions based on the absolute priority rule to the extent that assets are available.
The absolute priority rule is the principle that senior creditors are paid in full before
subordinated creditors are paid anything. The absolute priority rule also guarantees
the seniority of creditors relative to equity holders.

Whereas the absolute priority rule generally holds in liquidations, it has not always
been upheld by the courts in reorganizations. Thus, although investors in the debt of
a company may believe they have priority over the equity holders and priority over
other classes of creditors, the actual outcome of a reorganization may be far differ-
ent from the terms stated in the debt agreement; that is, there is no assurance that
if the corporate bond has collateral, the rights of the bondholders will be respected.
For this reason, the credit spread for a corporate bond backed by collateral does not
decrease dramatically.

In the case of a securitization, the courts have in most jurisdictions no discretion
to change seniority because the bankruptcy of a company does not affect the SPE. The
rules set forth in the legal document, which describes how losses are to be absorbed
by each bond class, are unaffected by the company’s bankruptcy. This important
decoupling of the credit risk of the entity needing funds from the bond classes issued
by the SPE explains why the SPE’s legal role is critical.

The SPE is bankruptcy remote from the seller of the collateral, which means that
the bankruptcy of the seller of the collateral will not affect the holders of securities
issued by the SPE and backed by the collateral. The security holders face credit risk
only to the extent that the borrowers whose claims the SPE has purchased default on
their loans. The SPE’s ability to make cash payments to the security holders remains
intact as long as the borrowers make the interest payments and/or the principal
repayments on their loans.

However, all countries do not have the same legal framework. Impediments have
arisen in some countries with respect to the issuance of ABS because the concept of
trust law is not as well developed globally as it is in the United States and many other
developed countries. Thus, investors should be aware of the legal considerations that
apply in the jurisdictions where they purchase ABS.

2 In many EU countries, the creditors are protected in the recognition of the securitization as a true sale.
The SPE has full legal ownership of the securitized assets, which are de-recognized from the seller’s balance
sheet. In the event of default of the originator/servicer, the SPE can appoint a substitute company to the
service role and continue to pay bondholders from the income stream of the securitized assets without the
other creditors of the initial originator/servicer being able to have any recourse or claim to these assets.
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EXAMPLE 3

Special Purpose Entity and Bankruptcy

Agnelli Industries (Agnelli), a manufacturer of industrial machine tools based
in Bergamo, Italy, has €500 million of corporate bonds outstanding. These
bonds have a credit rating below investment grade. Agnelli has €400 million of
receivables on its balance sheet that it would like to securitize. The receivables
represent payments Agnelli expects to receive for machine tools it has sold to
various customers in Europe. Agnelli sells the receivables to Agnelli Trust, a
special purpose entity. Agnelli Trust then issues ABS, backed by the pool of
receivables, with the following structure:

Bond Class Par Value (€ millions)
A (senior) 280
B (subordinated) 60
C (subordinated) 60
Total 400

Bond Class A is given an investment-grade credit rating by the credit-rating
agencies.

1 Why does Bond Class A have a higher credit rating than the corporate
bonds?

2 If Agnelli Industries files for bankruptcy after the issuance of the asset-
backed security:

A Bond Classes A, B, and C will be unaffected.
B Bond Classes A, B, and C will lose their entire par value.

C losses will be realized by Bond Class C first, then by Bond Class B, and
then by Bond Class A.

3 If one of Agnelli’s customers defaults on its €60 million loan:
A Bond Classes A, B, and C will realize losses of €20 million each.

B Bond Class C will realize losses of €60 million, but Bond Classes A and
B will be unaffected.

C Bond Classes B and C will realize losses of €30 million each, but Bond
Class A will be unaffected.

Solution to 1:

Bond Class A are issued by Agnelli Trust, an SPE that is bankruptcy remote from
Agnelli. Thus, the investors who hold Agnelli’s bonds and/or common shares
have no legal claim on the cash flows from the securitized receivables that are
the collateral for the ABS. As long as Agnelli’s customers make the interest
payments and/or principal repayments on their loans, Agnelli Trust will be able
to make cash payments to the ABS investors. Because of the credit tranching,
even if some of Agnelli’s customers were to default on their loans, the losses
would be realized by the subordinated Bond Classes B and C before any losses
are realized by the senior Bond Class A. The credit risk associated with Bond
Class A is, therefore, lower than that of Bond Classes B and C and the corporate
bonds, justifying the investment-grade credit rating.
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Solution to 2: 0((\

A is correct. The ABS have been issued by Agnelli Trust, an SPE that is bar(bs%
ruptcy remote from Agnelli. If the securitization is viewed as resulting i ue
sale, the fact that Agnelli files for bankruptcy does not affect the AB@Hers.
These ABS holders face credit risk only to the extent that Agnelli’&& stomers
who bought the machine tools do not make the obligatory payments on their
loans. As long as the customers continue to make payments, all three bond
classes will receive their expected cash flows. These cash flows are completely
and legally independent of anything that happens to Agnelli itself.

Solution to 3:

B is correct. The rules for the distribution of losses are as follows. All losses on
the collateral are absorbed by Bond Class C before any losses are realized by
Bond Class B and then Bond Class A. Consequently, if the losses on the collateral
are €60 million, which is the par value of Bond Class C, Bond Class C loses its
entire par value, but Bond Classes A and B are unaffected.

RESIDENTIAL MORTGAGE LOANS

Before describing the various types of residential mortgage-backed securities, this
section briefly discusses the fundamental features of the underlying assets: residential
mortgage loans. The mortgage designs described in this section are those that are
typically securitized.

A mortgage loan, or simply mortgage, is a loan secured by the collateral of some
specified real estate property that obliges the borrower (often someone wishing to
buy a home) to make a predetermined series of payments to the lender (often initially
a bank or mortgage company). The mortgage gives the lender the right to foreclose
on the loan if the borrower defaults; that is, a foreclosure allows the lender to take
possession of the mortgaged property and then sell it in order to recover funds toward
satisfying the debt obligation.

Typically, the amount of the loan advanced to buy the property is less than the
property’s purchase price. The borrower makes a down payment, and the amount
borrowed is the difference between the property’s purchase price and the down
payment. When the loan is first taken out, the borrower’s equity in the property is
equal to the down payment. Over time, as the market value of the property changes,
the borrower’s equity also changes. It also changes as the borrower makes mortgage
payments that include principal repayment.

The ratio of the amount of the mortgage to the property’s value is called the loan-
to-value ratio (LTV). The lower the LTV, the higher the borrower’s equity. From the
lender’s perspective, the higher the borrower’s equity, the less likely the borrower
is to default. Moreover, the lower the LTV, the more protection the lender has for
recovering the amount loaned if the borrower does default and the lender repossesses
and sells the property.

In the United States, market participants typically identify two types of mort-
gages based on the credit quality of the borrower: prime loans and subprime loans.
Generally, for a loan to be considered prime, the borrower must be viewed as having
high credit quality; that is, the borrower must have strong employment and credit
histories, income sufficient to pay the loan obligation, and substantial equity in the
underlying property. If the borrower has lower credit quality or if the loan is not a
first lien on the property (that is, a party other than the current potential lender has
a prior claim on the underlying property), the loan is treated as subprime.
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Throughout the world, there are a considerable number of mortgage designs.
Mortgage design means the specification of (1) the maturity of the loan, (2) how the
interest rate is determined, (3) how the principal is to be repaid (that is, the amor-
tization schedule), (4) whether the borrower has the option to prepay and, in such
cases, whether any prepayment penalties might be imposed, and (5) the rights of the
lender in a foreclosure.

4.1 Maturity

In the United States, the typical maturity of a mortgage ranges from 15 to 30 years.
For most countries in Europe, a residential mortgage typically has a maturity between
20 and 40 years, but in some countries, such as France and Spain, it can be as long as
50 years. Japan is an extreme case; the maturity of a mortgage can be 100 years.? Note
that what is called the term of a mortgage means the number of years to maturity.

4.2 Interest Rate Determination

The interest rate on a mortgage is called the mortgage rate, contract rate, or note
rate. How the mortgage rate is determined varies considerably among countries. The
four basic ways that the mortgage rate can be specified are as follows:

B Fixed rate: The mortgage rate remains the same during the life of the mortgage.
The United States and France have a high proportion of this type of interest rate
determination. Although fixed-rate mortgages are not the dominant form in
Germany, they do exist there.

B Adjustable or variable rate: The mortgage rate is reset periodically—daily,
weekly, monthly, or annually. The determination of the new mortgage rate for
an adjustable-rate mortgage (ARM) at the reset date may be based on some
reference rate or index (in which case, it is called an indexed-referenced ARM)
or a rate determined at the lender’s discretion (in which case, it is called a
reviewable ARM). Residential mortgages in Australia, Ireland, South Korea,
Spain, and the United Kingdom are dominated by adjustable-rate mortgages. In
Australia, Ireland, and the United Kingdom, the reviewable ARM is standard.
In South Korea and Spain, the indexed-referenced ARM is the norm. Canada
and the United States have ARMs that are typically tied to an index or reference
rate, although this type of mortgage rate is not the dominant form of interest
rate determination. An important feature of an ARM is that it will usually have
a maximum interest rate by which the mortgage rate can change at a reset date
and a maximum interest rate that the mortgage rate can reach during the mort-
gage’s life.

B [nitial period fixed rate: The mortgage rate is fixed for some initial period and
is then adjusted. The adjustment may call for a new fixed rate or for a variable
rate. When the adjustment calls for a fixed rate, the mortgage is referred to as a
rollover or renegotiable mortgage. This mortgage design is dominant in Canada,
Denmark, Germany, the Netherlands, and Switzerland. When the mortgage

3 The term of residential mortgages is usually in line with the age of the borrower at the end of the loan
maturity period, with the borrower’s retirement age being a usual upper limit.
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specified initial term, the mortgage is referred to as a hybrid mortgage. Hy
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starts out with a fixed rate and then switches to an adjustable rate after a ;\:6\

mortgages are popular in the United Kingdom. {Q

®  Convertible: The mortgage rate is initially either a fixed rate or an adjuftable
rate. At some point, the borrower has the option to convert the age to a
fixed rate or an adjustable rate for the remainder of the mortgage’s life. Almost
half of the mortgages in Japan are convertible.

4.3 Amortization Schedule

In most countries, residential mortgages are amortizing loans. The amortization of
a loan means the gradual reduction of the amount borrowed over time. Assuming
no prepayments are made by the borrower, the periodic mortgage payments made by
the borrower consist of interest payments and scheduled principal repayments. The
scheduled principal repayment is the amount of reduction of the outstanding mort-
gage balance and is thus referred to as the amortization. As discussed in a previous
reading, there are two types of amortizing loans: fully amortizing loans and partially
amortizing loans. In a fully amortizing loan, the sum of all the scheduled principal
repayments during the mortgage’s life is such that when the last mortgage payment
is made, the loan is fully repaid. Most residential mortgages in the United States are
fully amortizing loans. In a partially amortizing loan, the sum of all the scheduled
principal repayments is less than the amount borrowed. The last payment that has
to be made is then the unpaid mortgage balance, and that last payment is said to be
a “balloon” payment.

If no scheduled principal repayment is specified for a certain number of years,
the loan is said to be an interest-only mortgage. Interest-only mortgages have been
available in Australia, Denmark, Finland, France, Germany, Greece, Ireland, the
Netherlands, Portugal, South Korea, Spain, Switzerland, and the United Kingdom.
Interest-only mortgages also have been available to a limited extent in the United
States. A special type of interest-only mortgage is one in which there are no scheduled
principal repayments over the entire life of the loan. In this case, the balloon payment
is equal to the original loan amount. These mortgages, referred to as “interest-only
lifetime mortgages” or “bullet mortgages,” have been available in Denmark, the
Netherlands, and the United Kingdom.

4.4 Prepayment Options and Prepayment Penalties

A prepayment is any payment toward the repayment of principal that is in excess of the
scheduled principal repayment. A mortgage may entitle the borrower to prepay all or
part of the outstanding mortgage principal prior to the scheduled due date when the
principal must be repaid. This contractual provision is referred to as a prepayment
option or an early repayment option. From the lender’s or investor’s viewpoint, the
effect of a prepayment option is that the amount and timing of the cash flows from
a mortgage cannot be known with certainty. This risk was referred to as prepayment
risk in Section 3. Prepayment risk affects all mortgages that allow prepayment, not
just the level-payment, fixed-rate, fully amortizing mortgages.

The mortgage may stipulate some sort of monetary penalty when a borrower
prepays within a certain time period after the mortgage is originated, and this time
period may extend for the full life of the loan. Such mortgage designs are referred to
as prepayment penalty mortgages. The purpose of the prepayment penalty is to
compensate the lender for the difference between the contract rate and the prevailing
mortgage rate if the borrower prepays when interest rates decline. Hence, the prepay-
ment penalty is effectively a mechanism that provides for yield maintenance for the

$
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lender. The method for calculating the penalty varies. Prepayment penalty mortgages
are common in Europe. Although the proportion of prepayment penalty mortgages
in the United States is small, they do exist.

4.5 Rights of the Lender in a Foreclosure

A mortgage can be a recourse loan or a non-recourse loan. When the borrower fails to
make the contractual loan payments, the lender can repossess the property and sell it,
but the proceeds received from the sale of the property may be insufficient to recoup
the losses. In a recourse loan, the lender has a claim against the borrower for the
shortfall between the amount of the outstanding mortgage balance and the proceeds
received from the sale of the property. In a non-recourse loan, the lender does not
have such a claim and thus can look only to the property to recover the outstanding
mortgage balance. In the United States, recourse is typically determined by the state,
and residential mortgages are non-recourse loans in many states. In contrast, resi-
dential mortgages in most European countries are recourse loans.

The recourse/non-recourse feature of a mortgage has implications for projecting the
likelihood of defaults by borrowers, particularly in the case of what is sometimes called
“underwater mortgages”—that is, mortgages for which the value of the property has
declined below the amount owed by the borrower. For example, in the United States,
where mortgages are typically non-recourse, the borrower may have an incentive to
default on an underwater mortgage and allow the lender to foreclose on the property,
even if resources are available to continue to make mortgage payments. This type of
default by a borrower is referred to as a “strategic default” A strategic default, how-
ever, has negative consequences for the borrower, who will then have a lower credit
score and a reduced ability to borrow in the future. Thus, not all borrowers faced
with underwater mortgages will default. In countries where residential mortgages are
recourse loans, a strategic default is less likely because the lender can seek to recover
the shortfall from the borrower’s other assets and/or income.

Now that the basics of a residential mortgage have been set out, we can turn our
attention to how these mortgages are securitized—that is, transformed into MBS. In
the following sections, we focus on the US residential mortgage sector because it is
the largest in the world and many non-US investors hold US MBS in their portfolios.

EXAMPLE 4

Residential Mortgage Designs

1 In an interest-only mortgage, the borrower:
A does not have to repay the principal as long as she pays the interest.

B does not have to make principal repayments for a certain number of
years, after which she starts paying down the original loan amount.

C does not have to make principal repayments over the entire life of
the mortgage and pays down the original loan amount as a balloon
payment.

2 A bank advertises a mortgage with the following interest rate: 2.99%
(12-month Euribor + 2.50%), resetting once a year. The mortgage is most
likely:

A a hybrid mortgage.
B an adjustable-rate mortgage.

C an initial period fixed-rate mortgage.
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3 If the borrower fails to make the contractual mortgage payments on a 0’6\

non-recourse mortgage, the lender: >
A cannot foreclose the property. (Q

B can only recover the outstanding mortgage balance through @ie of
the property. @

C can recover the outstanding mortgage balance through the sale of the
property and the borrower’s other assets and/or income.

Solution to 1:

B is correct. In an interest-only mortgage, there is no scheduled principal
repayment for a certain number of years, so the borrower starts paying down
the original loan amount only after an initial period of interest-only payments.
Some, but not all, interest-only mortgages do not have scheduled principal
repayments over the entire life of the loan. These mortgages are called interest-
only lifetime mortgages or bullet mortgages, and they require the borrower to
pay back the original loan amount at maturity.

Solution to 2:

B is correct. An adjustable-rate mortgage is one for which the mortgage rate
is typically based on some reference rate or index (indexed-referenced ARM)
or a rate determined at the lender’s discretion (reviewable ARM) and is reset
periodically. A mortgage rate of 12-month Euribor + 2.50%, resetting once per
year, suggests that the mortgage is an index-referenced ARM. The 2.99% rate
is the current mortgage rate (that is, 12-month Euribor of 0.49% + 2.50%) and
should not be taken as an indication that it is a fixed-rate, initial period fixed-
rate, or hybrid mortgage.

Solution to 3:

B is correct. In the case of a non-recourse mortgage, the lender can foreclose
the property if the borrower fails to make the contractual mortgage payments.
However, the lender can use only the proceeds from the property to recover the
outstanding mortgage balance.

RESIDENTIAL MORTGAGE-BACKED SECURITIES

The bonds created from the securitization of mortgages related to the purchase of
residential properties are residential mortgage-backed securities (RMBS). In such
countries as the United States, Canada, Japan, and South Korea, a distinction is often
made between securities that are guaranteed by the government or a quasi-government
entity and securities that are not. Quasi-government entities are usually created by
governments to perform various functions for them. Examples of quasi-government
entities include government-sponsored enterprises (GSEs) such as Fannie Mae (pre-
viously the Federal National Mortgage Association) and Freddie Mac (previously
the Federal Home Loan Mortgage Corporation) in the United States and the Japan
Housing Finance Agency (JHEF).

In the United States, securities backed by residential mortgages are divided into
three sectors: (1) those guaranteed by a federal agency, (2) those guaranteed by a
GSE, and (3) those issued by private entities and that are not guaranteed by a federal
agency or a GSE. The first two sectors are referred to as agency RMBS, and the third
sector as non-agency RMBS. A significant amount of space in this section is devoted
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to US agency and non-agency RMBS because these securities represent a large sector
of the investment-grade bond market and are included in the portfolios of many US
as well as non-US investors.

Agency RMBS include securities issued by federal agencies, such as the Government
National Mortgage Association, popularly referred to as Ginnie Mae. This entity is a
federally related institution because it is part of the US Department of Housing and
Urban Development. As a result, the RMBS that it guarantees carry the full faith and
credit of the US government with respect to timely payment of interest and repay-
ment of principal.

Agency RMBS also include RMBS issued by GSEs, such as Fannie Mae and
Freddie Mac. RMBS issued by GSEs do not carry the full faith and credit of the
US government.* Agency RMBS issued by GSEs differ from non-agency RMBS in
two ways. First, the credit risk of the RMBS issued by Fannie Mae and Freddie Mac
is reduced by the guarantee of the GSE itself, which charges a fee for insuring the
issue. In contrast, non-agency RMBS use credit enhancements to reduce credit risk,
which is further discussed in Section 5.3. The second way in which RMBS issued by
GSEs differ from non-agency RMBS is with regard to the pool of securitized loans.
For a loan to be included in a pool of loans backing an agency RMBS, it must meet
specific underwriting standards established by various government agencies. These
standards set forth the maximum size of the loan, the loan documentation required,
the maximum loan-to-value ratio, and whether or not insurance is required. If a loan
satisfies the underwriting standards for inclusion as collateral for an agency RMBS, it
is called a “conforming mortgage”” If a loan fails to satisfy the underwriting standards,
it is called a “non-conforming mortgage”

This section starts with a discussion of agency RMBS, which include mortgage
pass-through securities and collateralized mortgage obligations. We then discuss
non-agency RMBS.>

5.1 Mortgage Pass-Through Securities

A mortgage pass-through security is a security created when one or more holders
of mortgages form a pool of mortgages and sell shares or participation certificates
in the pool. A pool can consist of several thousand or only a few mortgages. When a
mortgage is included in a pool of mortgages that is used as collateral for a mortgage
pass-through security, the mortgage is said to be securitized.

5.1.1 Characteristics

The cash flows of a mortgage pass-through security depend on the cash flows of the
underlying pool of mortgages. The cash flows consist of monthly mortgage payments
representing interest, the scheduled repayment of principal, and any prepayments.
Cash payments are made to security holders each month. Neither the amount nor the
timing of the cash flows from the pool of mortgages, however, is necessarily identical
to that of the cash flow passed through to the security holders. In fact, the monthly
cash flows of a mortgage pass-through security are less than the monthly cash flow
of the underlying pool of mortgages by an amount equal to the servicing and other
administrative fees.

4 In September 2008, both GSEs were placed in conservatorship. In a conservatorship, a judge appoints
an entity to take charge of the financial affairs of another entity. As of 2018, they are still in US government
conservatorship.

5 A popular bond market index, the Bloomberg Barclays US Aggregate Bond Index, has a sector called
the “mortgage sector” In the mortgage sector, Bloomberg Barclays includes only agency RMBS that are
mortgage pass-through securities.
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The servicing fee is the charge related to servicing the mortgages. Servicing involy,
collecting monthly payments from borrowers, forwarding proceeds to owners
loan, sending payment notices to borrowers, reminding borrowers when p
are overdue, maintaining records of the outstanding mortgage balance‘Q}mtiating
foreclosure proceedings if necessary, and providing tax information §“borrowers
when applicable. The servicing fee is typically a portion of the morréfe rate. The
other administrative fees are those charged by the issuer or financial guarantor of the
mortgage pass-through security for guaranteeing the issue.

A mortgage pass-through security’s coupon rate is called the pass-through rate.
The pass-through rate is lower than the mortgage rate on the underlying pool of
mortgages by an amount equal to the servicing and other administrative fees. The
pass-through rate that the investor receives is said to be “net interest” or “net coupon”

Not all of the mortgages that are included in a pool of securitized mortgages have
the same mortgage rate and the same maturity. Consequently, for each mortgage
pass-through security, a weighted average coupon rate (WAC) and a weighted
average maturity (WAM) are determined. The WAC is calculated by weighting the
mortgage rate of each mortgage in the pool by the percentage of the outstanding
mortgage balance relative to the outstanding amount of all the mortgages in the pool.
Similarly, the WAM is calculated by weighting the remaining number of months to
maturity of each mortgage in the pool by the outstanding mortgage balance relative
to the outstanding amount of all the mortgages in the pool. Example 5 illustrates the
calculation of the WAC and WAM.

EXAMPLE 5

Weighted Average Coupon Rate and Weighted Average
Maturity

Assume that a pool includes three mortgages with the following characteristics:

Outstanding
Mortgage Balance Coupon Rate Number of Months

Mortgage (US$) (%) to Maturity
1 1,000 5.1 34
3,000 5.7 76
6,000 5.3 88

The outstanding amount of three mortgages is US$10,000. Thus, the weights
of Mortgages 1, 2, and 3 are 10%, 30%, and 60 %, respectively.
The WAC is:

10% x 5.1% + 30% x 5.7% + 60% x 5.3% = 5.4%
The WAM is:
10% x 34 + 30% x 76 + 60% x 88 = 79 months

5.1.2 Prepayment Risk

An investor who owns mortgage pass-through securities does not know what the
future cash flows will be because these future cash flows depend on actual prepay-
ments. As we noted earlier, this risk is called prepayment risk. This prepayment risk
has two components: contraction risk and extension risk, both of which largely reflect
changes in the general level of interest rates.
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Contraction risk is the risk that when interest rates decline, actual prepayments will
be higher than forecasted because homeowners will refinance at now-available lower
interest rates. Thus, a security backed by mortgages will have a shorter maturity than
was anticipated at the time of purchase. Holding a security whose maturity becomes
shorter when interest rates decline has two adverse consequences for investors. First,
investors must reinvest the proceeds at lower interest rates. Second, if the security
is prepayable or callable, its price appreciation is not as great as that of an otherwise
identical bond that does not have a prepayment or call option.

In contrast, extension risk is the risk that when interest rates rise, prepayments
will be lower than forecasted because homeowners are reluctant to give up the ben-
efits of a contractual interest rate that now looks low. As a result, a security backed
by mortgages will typically have a longer maturity than was anticipated at the time of
purchase. From the investors’ perspective, the value of the security has fallen because
the higher interest rates translate into a lower price for the security, and the income
investors receive (and can potentially reinvest) is typically limited to the interest
payment and scheduled principal repayments.

5.1.3 Prepayment Rate Measures

In describing prepayments, market participants refer to the prepayment rate or
prepayment speed. The two key prepayment rate measures are the single monthly
mortality rate (SMM), a monthly measure, and its corresponding annualized rate, the
conditional prepayment rate (CPR).

The SMM reflects the dollar amount of prepayment for the month as a fraction of
the balance on the mortgage after accounting for the scheduled principal repayment
for the month. It is calculated as follows:

Prepayment for the month

SMM = (1)

Beginning outstanding mortgage balance for the month
— Scheduled principal repayment for the month

Note that the SMM is typically expressed as a percentage.

When market participants describe the assumed prepayment for a pool of resi-
dential mortgages, they refer to the annualized SMM, which is the CPR. A CPR of
6%, for example, means that approximately 6% of the outstanding mortgage balance
at the beginning of the year is expected to be prepaid by the end of the year.

A key factor in the valuation of a mortgage pass-through security and other
products derived from a pool of mortgages is forecasting the future prepayment rate.
This task involves prepayment modeling. Prepayment modeling uses characteristics
of the mortgage pool and other factors to develop a statistical model for forecasting
future prepayments.

In the United States, market participants describe prepayment rates in terms of
a prepayment pattern or benchmark over the life of a mortgage pool. This pattern is
the Public Securities Association (PSA) prepayment benchmark, which is produced
by the Securities Industry and Financial Markets Association (SIFMA). The PSA
prepayment benchmark is expressed as a series of monthly prepayment rates. Based
on historical patterns, it assumes that prepayment rates are low for newly originated
mortgages and then speed up as the mortgages become seasoned. Slower or faster
prepayment rates are then referred to as some percentage of the PSA prepayment
benchmark. Rather than going into the details of the PSA prepayment benchmark, this
discussion will rely on some PSA assumptions. What is important to remember is that
the standard for the PSA model is 100 PSA; that is, at 100 PSA, investors can expect
prepayments to follow the PSA prepayment benchmark—for example, an increase of
prepayment rates of 0.20% for the first 30 months until they peak at 6% in Month 30.
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faster than the standard model. In contrast, a PSA assumption lower than 100
means that prepayments are assumed to be slower than the standard model
5.1.4 Cash Flow Construction @
Let us see how to construct the monthly cash flow for a hypothetical mortgage pass-
through security. We assume the following:

A PSA assumption greater than 100 PSA means that prepayments are assumed ;Eg((\

The underlying pool of mortgages has a par value of US$800 million.
The mortgages are fixed-rate, level-payment, and fully amortizing loans.
The WAC for the mortgages in the pool is 6%.

The WAM for the mortgages in the pool is 357 months.

The pass-through rate is 5.5%.

Exhibit 2 shows the cash flows to the mortgage pass-through security holders for
selected months assuming a prepayment rate of 165 PSA. The SMM in Column 3 and
mortgage payments in Column 4 are given. The net interest payment in Column 5 is
the amount available to pay security holders after servicing and other administrative
fees. This amount is equal to the beginning outstanding mortgage balance in Column
2 multiplied by the pass-through rate of 5.5% and then divided by 12. The scheduled
principal repayment in Column 6 is the difference between the mortgage payment
in Column 4 and the gross interest payment. The gross interest payment is equal to
the beginning outstanding mortgage balance in Column 2 multiplied by the WAC
of 6% and then divided by 12. The prepayment in Column 7 is calculated by apply-
ing Equation 1, using the SMM provided in Column 3, the beginning outstanding
mortgage balance in Column 2, and the scheduled principal repayment in Column
6.% The total principal repayment in Column 8 is the sum of the scheduled principal
repayment in Column 6 and the prepayments in Column 7. Subtracting this amount
from the beginning outstanding mortgage balance for the month gives the beginning
outstanding mortgage balance for the following month. Finally, the projected cash flow
for this mortgage pass-through security in Column 9 is the sum of the net interest
payment in Column 5 and the total principal repayment in Column 8.

Exhibit2 Monthly Cash Flow to Bondholders for a US$800 Million Mortgage Pass-Through Security with a

WAC of 6.0%, a WAM of 357 Months, and a Pass-Through Rate of 5.5%, Assuming a Prepayment

Rate of 165 PSA
(1) (2) (3) (4) (5) (6) (7) (8) (9)
Beginning
Outstanding Net Scheduled Total
Mortgage Mortgage Interest Principal Principal Projected
Balance SMM Payment Payment Repayment Prepayment Repayment Cash Flow

Month (USS$) (%) (USS$) (Us$) (Us$) (Us$) (Us$) (Us$)
1 800,000,000 0.111 4,810,844 3,666,667 810,844 884,472 1,695,316 5,361,982
2 798,304,684 0.139 4,805,520 3,658,896 813,996 1,104,931 1,918,927 5,577,823
3 796,385,757 0.167 4,798,862 3,650,101 816,933 1,324,754 2,141,687 5,791,788

6 The SMM in Column 3 is rounded, which results in some rounding error in the calculation of the
prepayments in Column 7 and, thus, of the total principal repayments and the projected cash flows in
Columns 8 and 9, respectively.
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Exhibit2 (Continued)
(&
(1) (2) (3) (4) (5) (6) (7) (8) (Q (9)
Beginning Q'
Outstanding Net Scheduled @ otal

Mortgage Mortgage Interest Principal Principal Projected
Balance SMM Payment Payment Repayment Prepayment Repayment Cash Flow

Month (Us$) (%) (Us$) (USss$) (Us$) (US$) (Uss$) (Us$)
29 674,744,235 0.865 4,184,747 3,092,578 811,026 5,829,438 6,640,464 9,733,042
30 668,103,771 0.865 4,148,550 3,062,142 808,031 5,772,024 6,580,055 9,642,198
100 326,937,929 0.865 2,258,348 1,498,466 623,659 2,822,577 3,446,236 4,944,702
101 323,491,693 0.865 2,238,814 1,482,670 621,355 2,792,788 3,414,143 4,896,814
200 103,307,518 0.865 947,322 473,493 430,784 889,871 1,320,655 1,794,148
201 101,986,863 0.865 939,128 467,440 429,193 878,461 1,307,654 1,775,094
300 19,963,930 0.865 397,378 91,501 297,559 170,112 467,670 559,172
301 19,496,260 0.865 393,941 89,358 296,460 166,076 462,536 551,893
356 484,954 0.865 244,298 2,223 241,873 2,103 243,976 246,199
357 240,978 0.865 242,185 1,104 240,980 0 240,980 242,084

Note: Since the WAM is 357 months, the underlying mortgage pool is seasoned an average of three months, and therefore based on a 165

PSA, the CPR is 0.132% in month 1 (seasoned month 4), and the pool seasons at 6% in month 27.

5.1.5 Weighted Average Life

A standard practice in the bond market is to refer to the maturity of a bond. This
practice is not followed for MBS because principal repayments (scheduled princi-
pal repayments and prepayments) are made over the life of the security. Although
an MBS has a “legal maturity,” which is the date when the last scheduled principal
repayment is due, the legal maturity does not reveal much about the actual principal
repayments and the interest rate risk associated with the MBS. For example, a 30-
year, option-free, corporate bond and an MBS with a 30-year legal maturity with the
same coupon rate are not equivalent in terms of interest rate risk. Effective duration
can be calculated for both the corporate bond and the MBS to assess the sensitivity
of the securities to interest rate movements. But a measure widely used by market
participants for MBS is the weighted average life or simply the average life of the
MBS. This measure gives investors an indication of how long they can expect to hold
the MBS before it is paid off assuming interest rates stay at current levels and, thus,
expected prepayments are realized. In other words, the average life of the MBS is the
convention-based average time to receipt of all the projected principal repayments
(scheduled principal repayments and projected prepayments).

A mortgage pass-through security’s average life depends on the prepayment
assumption, as illustrated in the following table. This table provides the average life
of the mortgage pass-through security used in Exhibit 2 for various prepayment rates.
Note that at the assumed prepayment rate of 165 PSA, the mortgage pass-through
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security has an average life of 8.6 years. The average life extends when the prep
ment rate goes down and contracts rapidly as the prepayment rate goes up. So, &b a
prepayment rate of 600 PSA, the average life of the mortgage pass-through rity

is only 3.2 years. .
N

PSA assumption 100 125 165 250 400 6@“
Average life (years) 112 101 86 64 45 3.2

EXAMPLE 6

Mortgage Pass-Through Securities

1 A non-conforming mortgage:
A cannot be used as collateral in a mortgage-backed security.

B does not satisfy the underwriting standards for inclusion as collateral
for an agency residential mortgage-backed security.

C does not give the lender a claim against the borrower for the shortfall
between the amount of the outstanding mortgage balance and the
proceeds from the sale of the property in the event that the borrower
defaults on the mortgage.

2 The monthly cash flows of a mortgage pass-through security most likely:

A are constant.

B change when interest rates decline.

C are equal to the cash flows of the underlying pool of mortgages.

3 A prepayment rate of 80 PSA means that investors can expect:

A 80% of the par value of the mortgage pass-through security to be
repaid prior to the security’s maturity.

B 80% of the borrowers whose mortgages are included in the collat-
eral backing the mortgage pass-through security to prepay their
mortgages.

C the prepayment rate of the mortgages included in the collateral

backing the mortgage pass-through security to be 80% of the monthly
prepayment rates forecasted by the PSA model.

4 All else being equal, when interest rates decline:
A investors in mortgage pass-through securities face extension risk.
B the weighted average maturity of a mortgage pass-through security
lengthens.
C the increase in the price of a mortgage pass-through security is less

than the increase in the price of an otherwise identical bond with no
prepayment option.

Solution to 1:

B is correct. A non-conforming mortgage is one that does not satisfy the under-
writing standards for inclusion as collateral for an agency RMBS. The standards
specify the maximum size of the loan, the loan documentation required, the
maximum loan-to-value ratio, and whether or not insurance is required for the
loans in the pool.
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Solution to 2:

B is correct. The monthly cash flows of a mortgage pass-through security depend
on the cash flows of the underlying pool of mortgages, but their amount and
timing cannot be known with certainty because of prepayments. When inter-
est rates decline, borrowers are likely to prepay all or part of their outstanding
mortgage balance, which will affect the monthly cash flows of the mortgage
pass-through security. Remember that the fees related to servicing and guaran-
teeing the mortgages reduce the monthly cash flows of a mortgage pass-through
security relative to those of the underlying pool of mortgages.

Solution to 3:

Cis correct. A prepayment rate of 80 PSA means that investors can expect the
prepayment rate of the mortgages included in the collateral backing the mortgage
pass-through security to be 80% of the monthly prepayment rates forecasted by
the PSA model. For example, if the PSA model forecasts an increase in prepay-
ment rates of 0.20% for the first 30 months until they peak at 6% in Month 30,
80 PSA would assume an increase in prepayment rates of 0.16% (80% x 0.20%)
for the first 30 months until they peak at 4.80% (80% x 6%) in Month 30. Thus,
investors can expect slower prepayments than the PSA prepayment benchmark.

Solution to 4:

C is correct. When interest rates decline, the prepayment rate on a mortgage
pass-through security goes up because homeowners refinance at now-available
lower interest rates. As a result, investors face contraction risk; that is, they
receive payments faster than anticipated. Investors who decide to retain the
security face the prospect of having to reinvest those payments at relatively low
interest rates. Investors who decide to sell the security would have to do so at a
price lower than that of an otherwise identical bond with no prepayment option
and thus no prepayment risk.

5.2 Collateralized Mortgage Obligations

As noted in the previous section, prepayment risk is an important consideration
when investing in mortgage pass-through securities. Some institutional investors are
concerned with extension risk and others with contraction risk. The structuring of a
securitization can help redistribute the cash flows of mortgage-related products (mort-
gage pass-through securities or pools of loans) to different bond classes or tranches,
which leads to the creation of securities that have different exposures to prepayment
risk and thus different risk—return patterns relative to the mortgage-related product
from which they were created.

When the cash flows of mortgage-related products are redistributed to various
tranches, the resulting securities are called collateralized mortgage obligations
(CMOs). The mortgage-related products from which the cash flows are obtained are
considered the collateral. Note that in contrast to a mortgage pass-through security,
the collateral is not a pool of mortgages but a mortgage pass-through security. In fact,
in practice, the collateral is usually a pool of mortgage pass-through securities—hence
the reason market participants sometimes use the terms “collateral” and “mortgage
pass-through securities” interchangeably.

The creation of a CMO cannot eliminate or change prepayment risk; it can only
distribute the various forms of this risk among different bond classes. The CMO’s
major financial innovation is that securities can be created to closely satisfy the asset/
liability needs of institutional investors, thereby broadening the appeal of mortgage-
backed products.
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A wide range of CMO structures exists. The major ones are reviewed in the f%‘é\

(sz?
5.2.1 Sequential-Pay CMO Structures @ .

The first CMOs were structured so that each tranche would be retir@‘&quentially.
Such structures are called “sequential-pay CMOs.” The rule for the monthly distribu-
tion of the principal repayments (scheduled principal repayment plus prepayments)
to the tranches in this structure is as follows. First, distribute all principal payments
to Tranche 1 until the principal balance for Tranche 1 is zero. After Tranche 1 is
paid off, distribute all principal payments to Tranche 2 until the principal balance for
Tranche 2 is zero. And so on.

To illustrate a sequential-pay CMO, let us use a hypothetical transaction called
CMO-01. Assume that the collateral for CMO-01 is the mortgage pass-through
security described in Exhibit 2 in Section 5.1.4. Recall that the total par value of the
collateral is US$800 million, the pass-through coupon rate is 5.5%, the WAC is 6%,
and the WAM is 357 months. From this US$800 million of collateral, four tranches are
created, as shown in Exhibit 3. In this simple structure, the coupon rate is the same
for each tranche and also the same as the mortgage pass-through security’s coupon
rate. This feature is for simplicity; typically, the coupon rate varies by tranche.”

lowing subsections.

Exhibit3 CMO-01: Sequential-Pay CMO Structure with Four Tranches

Tranche Par Amount (US$ millions) Coupon Rate (%)
A 389 55
B 72 5.5
C 193 5.5
D 146 5.5
Total 800

Payment rules: For payment of monthly coupon interest: Disburse monthly coupon interest to each
tranche on the basis of the amount of principal outstanding for each tranche at the beginning of the
month. For disbursement of principal payments: Disburse principal payments to Tranche A until it is
completely paid off. After Tranche A is completely paid off, disburse principal payments to Tranche
B until it is completely paid off. After Tranche B is completely paid off, disburse principal payments
to Tranche C until it is completely paid off. After Tranche C is completely paid off, disburse principal
payments to Tranche D until it is completely paid off.

Remember that a CMO is created by redistributing the cash flows—interest pay-
ments and principal repayments—to the various tranches on the basis of a set of pay-
ment rules. The payment rules at the bottom of Exhibit 3 describe how the cash flows

7 Keep in mind that the coupon rate for a tranche is affected by the term structure of interest rates (that
is, basically, the yield curve). Typically, yield increases as maturity increases. A CMO has tranches with
different average lives. Usually, the longer the average life, the higher the coupon rate should be. So, in
the hypothetical four-tranche sequential-pay structure shown in Exhibit 3, Tranche A might have a 4.2%
coupon rate, Tranche B a 4.8% coupon rate, Tranche C a 5.2% coupon rate, and Tranche D a 5.5% coupon
rate. In any event, investors evaluate each tranche on the basis of its perceived risk and price it accordingly.
Consequently, investors pay a price for the tranche that reflects the yield they expect to receive given the
specific coupon rate. Separately, the difference between the coupon rate paid by the underlying pool of
mortgages net of servicing and other administrative fees (that is, the net coupon—5.5% in our example)
and the coupon rate paid to each of the tranches that has a coupon rate of less than the net coupon is used
to create securities called “structured interest-only tranches”” A discussion of these tranches is beyond the
scope of this reading.
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from the mortgage pass-through security are to be distributed to the four tranches.
CMO-01 has separate rules for the interest payment and the principal repayment,
the latter being the sum of the scheduled principal repayment and the prepayments.

Although the payment rules for the distribution of the principal repayments are
known, the precise amount of the principal repayment in each month is not. This
amount will depend on the cash flow of the collateral, which depends on the actual
prepayment rate of the collateral. The assumed prepayment rate (165 PSA in Exhibit 2)
allows determining only the projected, not the actual, cash flow.

Consider what has been accomplished by creating the sequential-pay CMO-01
structure. Earlier, we saw that with a prepayment rate of 165 PSA, the mortgage pass-
through security’s average life was 8.6 years. Exhibit 4 reports the average life of the
collateral and the four tranches assuming various actual prepayment rates. Note that
the four tranches have average lives that are shorter or longer than the collateral,
thereby attracting investors who have preferences for different average lives. For
example, a pension fund that needs cash only after a few years because it expects a
significant increase in the number of retirements after that time may opt for a tranche
with a longer average life.

Exhibit4 Average Life of the Collateral and the Four Tranches of CMO-01

for Various Actual Prepayment Rates

Average Life (years)

Prepayment

Rate Collateral Tranche A  TrancheB  Tranche C Tranche D
100 PSA 11.2 4.7 10.4 15.1 24.0
125 PSA 10.1 4.1 8.9 13.2 22.4
165 PSA 8.6 3.4 7.3 10.9 19.8
250 PSA 6.4 2.7 5.3 7.9 15.2
400 PSA 4.5 2.0 3.8 53 10.3
600 PSA 3.2 1.6 2.8 3.8 7.0

A major problem that remains is the considerable variability of the average lives
of the tranches. How this problem can be handled is shown in the next section, but
at this point, note that some protection against prepayment risk is provided for each
tranche. The protection arises because prioritizing the distribution of principal (that
is, establishing the payment rule for the principal repayment) effectively protects the
shorter-term tranche (A in this structure) against extension risk. This protection must
come from somewhere; it actually comes from the longer-term tranches. Similarly,
Tranches C and D provide protection against extension risk for Tranches A and B.
At the same time, Tranches C and D benefit because they are provided protection
against contraction risk; this protection comes from Tranches A and B. Thus, the
sequential-pay CMO-01 structure allows investors concerned about extension risk
to invest in Tranches A or B and those concerned about contraction risk to invest in
Tranches C or D.

5.2.2 CMO Structures Including Planned Amortization Class and Support Tranches

A common structure in CMOs is to include planned amortization class (PAC)
tranches, which offer greater predictability of the cash flows as long as the prepayment
rate is within a specified band over the collateral’s life. Remember that the creation of
an MBS, whether it is a mortgage pass-through or a CMO, cannot make prepayment
risk disappear. So where does the reduction of prepayment risk (both extension risk
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and contraction risk) that PAC tranches offer investors come from? The answer A
that it comes from the existence of non-PAC tranches, called support tranchesor
companion tranches. The structure of the CMO makes the support tranche orb
prepayment risk first. Because PAC tranches have limited (but not complete) protection
against both extension risk and contraction risk, they are said to pro@vo-sided
prepayment protection.

The greater predictability of the cash flows for the PAC tranches occurs because
a principal repayment schedule must be satisfied. As long as the prepayment rate is
within the specified band, called the PAC band, all prepayment risk is absorbed by
the support tranche. If the collateral prepayments are slower than forecasted, the sup-
port tranches do not receive any principal repayment until the PAC tranches receive
their scheduled principal repayment. This rule reduces the extension risk of the PAC
tranches. Similarly, if the collateral prepayments are faster than forecasted, the sup-
port tranches absorb any principal repayments in excess of the scheduled principal
repayments. This rule reduces the contraction risk of the PAC tranches. Even if the
prepayment rate is outside the PAC band, prepayment risk is first absorbed by the
support tranche. Thus, the key to the prepayment protection that PAC tranches offer
investors is the amount of support tranches outstanding. If the support tranches are
paid off quickly because of faster-than-expected prepayments, they no longer provide
any protection for the PAC tranches.

Support tranches expose investors to the highest level of prepayment risk. Therefore,
investors must be particularly careful in assessing the cash flow characteristics of
support tranches in order to reduce the likelihood of adverse portfolio consequences
resulting from prepayments.

To illustrate how to create CMO structures including PAC and support tranches,
we use again the US$800 million mortgage pass-through security described in Exhibit 2
in Section 5.1.4, with a pass-through coupon rate of 5.5%, a WAC of 6%, and a WAM
of 357 months as collateral. The creation of PAC tranches requires the specification
of two PSA prepayment rates: a lower PSA prepayment assumption and an upper
PSA prepayment assumption. The lower and upper PSA prepayment assumptions are
called the “initial PAC collar” or the “initial PAC band” The PAC collar for a CMO
is typically dictated by market conditions. In our example, we assume that the lower
and upper PSA prepayment assumptions are 100 PSA and 250 PSA, respectively, so
the initial PAC collar is 100-250 PSA.

Exhibit 5 shows a CMO structure called CMO-02 that contains only two tranches:
a 5.5% coupon PAC tranche created assuming an initial PAC collar of 100-250 PSA
and a support tranche.

Exhibit5 CMO-02: CMO Structure with One PAC Tranche and One Support

Tranche
Tranche Par Amount (US$ million) Coupon Rate (%)
P (PAQC) 487.6 55
S (support) 3124 5.5
Total 800.0

Payment rules: For payment of monthly coupon interest: Disburse monthly coupon interest to each
tranche on the basis of the amount of principal outstanding for each tranche at the beginning of
the month. For disbursement of principal payments: Disburse principal payments to Tranche P on
the basis of its schedule of principal repayments. Tranche P has priority with respect to current and
future principal payments to satisfy the schedule. Any excess principal payments in a month over
the amount necessary to satisfy the schedule for Tranche P are paid to Tranche S. When Tranche S
is completely paid off, all principal payments are to be made to Tranche P regardless of the schedule.
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Exhibit 6 reports the average life of the PAC and support tranches in CMO-02
assuming various actual prepayment rates. Note that between 100 PSA and 250 PSA,
the average life of the PAC tranche is constant at 7.7 years. At slower or faster PSA
rates, however, the schedule is broken and the average life changes—extending when
the prepayment rate is less than 100 PSA and contracting when it is greater than 250
PSA. Even so, there is much less variability for the average life of the PAC tranche
compared with that of the support tranche.

Exhibit6 Average Life of the PAC Tranche and the Support Tranche of CMO-

02 for Various Actual Prepayment Rates and an Initial PAC Collar
of 100-250 PSA

Average Life (years)

Prepayment Rate PAC Tranche (P) Support Tranche (S)
50 PSA 10.2 24.9
75 PSA 8.6 22.7
100 PSA 7.7 20.0
165 PSA 7.7 10.7
250 PSA 7.7 3.3
400 PSA 55 1.9
600 PSA 4.0 1.4

Most CMO structures including PAC and support tranches have more than
one PAC tranche. A sequence of six PAC tranches (that is, PAC tranches paid off
in sequence as specified by a principal repayment schedule) is not uncommon. For
example, consider CMO-03 in Exhibit 7, which contains four sequential PAC tranches
(P-A, P-B, P-C, and P-D) and one support tranche. The total par amount of the PAC
and support tranches is the same as for CMO-02 in Exhibit 5. The difference is that
instead of one PAC tranche with a schedule, there are four PAC tranches with sched-
ules. As described in the payment rules, the PAC tranches are paid off in sequence.

Exhibit7 CMO-03: CMO Structure with Sequential PAC Tranches and One

Support Tranche
Tranche Par Amount (US$ million) Coupon Rate (%)
P-A (PAC) 287.6 55
P-B (PAC) 90.0 55
P-C (PAC) 60.0 5.5
P-D (PAC) 50.0 5.5

(continued)
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Exhibit7 (Continued)

o
Tranche Par Amount (US$ million) Coupon Rate (‘{/
S (support) 3124 5.5@“‘
Total 800.0 $

Payment rules: For payment of monthly coupon interest: Disburse monthly coupon interest to each
tranche on the basis of the amount of principal outstanding for each tranche at the beginning of the
month. For disbursement of principal payments: Disburse principal payments to Tranche P-A on the
basis of its schedule of principal repayments. Tranche P-A has priority with respect to current and
future principal payments to satisfy the schedule. Any excess principal payments in a month over
the amount necessary to satisfy the schedule while P-A is outstanding is paid to Tranche S. Once
P-A is paid off, disburse principal payments to Tranche P-B on the basis of its schedule of principal
repayments. Tranche P-B has priority with respect to current and future principal payments to satisfy
the schedule. Any excess principal payments in a month over the amount necessary to satisfy the
schedule while P-B is outstanding are paid to Tranche S. The same rule applies for P-C and P-D.
When Tranche S is completely paid off, all principal payments are to be made to the outstanding
PAC tranches regardless of the schedule.

5.2.3 Other CMO Structures

Often, there is a demand for tranches that have a floating rate. Although the collateral
pays a fixed rate, it is possible to create a tranche with a floating rate. This is done by
constructing a floater and an inverse floater combination from any of the fixed-rate
tranches in the CMO structure. Because the floating-rate tranche pays a higher rate
when interest rates go up and the inverse floater pays a lower rate when interest rates
go up, they offset each other. Thus, a fixed-rate tranche can be used to satisfy the

demand for a floating-rate tranche.

In a similar vein, other types of tranches to satisfy the various needs of investors

are possible.

EXAMPLE 7

Collateralized Mortgage Obligations

1 A collateralized mortgage obligation:
A eliminates prepayment risk.
B is created from a pool of conforming loans.

C redistributes various forms of prepayment risk among different bond
classes.

2 The variability in the average life of the PAC tranche of a CMO relative to
the average life of the mortgage pass-through securities from which the
CMO is created is:

A lower.
B the same.
C higher.

3 Referring to Exhibit 7, the tranche of CMO-03 that is most suitable for an
investor concerned about contraction risk is:

A P-A (PAC).
B P-D (PAC).
C S (support).
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4 The tranche of a collateralized mortgage obligation that is most suitable
for an investor who expects a fall in interest rates is:

A a fixed-rate tranche.
B an inverse floating-rate tranche.
C a PAC tranche.

5 The investment that is most suitable for an investor who is willing and
able to accept significant prepayment risk is:

A a mortgage pass-through security.
B the support tranche of a collateralized mortgage obligation.

C the inverse floating-rate tranche of a collateralized mortgage
obligation.

Solution to 1:

C is correct. CMOs are created by redistributing the cash flows of mortgage-
related products, including mortgage pass-through securities, to different bond
classes or tranches on the basis of a set of payment rules.

Solution to 2:

A is correct. The purpose of creating different bond classes in a CMO is to provide
a risk—return profile that is more suitable to investors than the risk-return profile
of the mortgage pass-through securities from which the CMO is created. The
PAC tranche has considerably less variability in average life than the mortgage
pass-through securities. In contrast, the support tranche has more variability
in average life than the mortgage pass-through securities.

Solution to 3:

B is correct. Contraction risk is the risk that when interest rates decline, pre-
payments will be higher than expected and the security’s maturity will become
shorter than was anticipated at the time of purchase. PAC tranches offer investors
protection against contraction risk (and extension risk). The PAC tranche that is
most suitable for an investor concerned about contraction risk is P-D because
it is the latest-payment PAC tranche; that is, any principal repayments in excess
of the scheduled principal repayments are absorbed sequentially by the support
tranche, then P-A, P-B, and, finally, P-D.

Solution to 4:

B is correct. The tranche of a CMO that is most suitable for an investor who
expects a fall in interest rates is an inverse floating-rate tranche. The inverse
floater pays a coupon rate that is inversely related to prevailing interest rates.
Thus, if interest rates fall, the CMQO’s coupon rate will rise.

Solution to 5:

B is correct. The investment that is most suitable to an investor who is willing
and able to accept significant prepayment risk is the support tranche of a col-
lateralized mortgage obligation. Because the PAC tranche has a stable average
life at prepayment rates within the PAC band, all prepayment risk is absorbed
by the support tranche for prepayment rates within the band. Even at rates
outside the PAC band, prepayment risk is first absorbed by the support tranche.
Investors will be compensated for bearing prepayment risk in the sense that, if
properly priced, the support tranche will have a higher expected rate of return
than the PAC tranche.
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5.3 Non-agency Residential Mortgage-Backed Securities 0((\

Agency RMBS are those issued by Ginnie Mae, Fannie Mae, and Freddie Ma(ﬁm%s
issued by any other entity are non-agency RMBS. Entities that issue non-age MBS
are typically thrift institutions, commercial banks, and private conduits, ate con-
duits may purchase non-conforming mortgages, pool them, and thes@e 1 mortgage
pass-through securities whose collateral is the underlying pool of non-conforming
mortgages. Because they are not guaranteed by the government or by a GSE, credit
risk is an important consideration when investing in non-agency RMBS.

Non-agency RMBS share many features and structuring techniques with agency
CMOs. However, because non-agency RMBS are not guaranteed by the US govern-
ment or by a GSE that can provide protection against losses in the pool, some form
of internal or external credit enhancement is necessary to make these securities
attractive to investors. These credit enhancements allow investors to reduce credit
risk or transfer credit risk between bond classes, thus enabling investors to choose
the risk—return profile that best suits their needs. Credit enhancements also play an
important role in obtaining favorable credit ratings, which make non-agency RMBS
more marketable to investors. The level of credit enhancement is usually determined
relative to a specific credit rating desired by the issuer for a security. Note that one of
the consequences of the 2007-2009 credit crisis has been an overall increase in the
level of credit enhancement.

As mentioned in Section 3.3, subordination, or credit tranching, is a common
form of credit enhancement. The subordination levels (that is, the amount of credit
protection for a bond class) are set at the time of issuance. However, the subordina-
tion levels change over time, as voluntary prepayments and defaults occur. To protect
investors in non-agency RMBS, a securitization is designed to keep the amount of
credit enhancement from deteriorating over time. If the credit enhancement for senior
tranches deteriorates because of poor performance of the collateral, a mechanism
called the “shifting interest mechanism” locks out subordinated bond classes from
receiving payments for a period of time. Many non-agency RMBS also include other
credit enhancements, such as overcollateralization and reserve accounts.

When forecasting the future cash flows of non-agency RMBS, investors must con-
sider two important components. The first is the assumed default rate for the collateral.
The second is the recovery rate, because even though the collateral may default, not
all of the outstanding mortgage balance may be lost. The repossession and subsequent
sale of the recovered property may provide cash flows that will be available to pay
bondholders. That amount is based on the assumed amount that will be recovered.

The focus in Section 5 is on securities backed by a pool of residential mortgages.
The next section discusses securities backed by a pool of commercial mortgages.

COMMERCIAL MORTGAGE-BACKED SECURITIES

Commercial mortgage-backed securities (CMBS) are backed by a pool of commer-
cial mortgages on income-producing property, such as multifamily properties (e.g.,
apartment buildings), office buildings, industrial properties (including warehouses),
shopping centers, hotels, and health care facilities (e.g., senior housing care facilities).
The collateral is a pool of commercial loans that were originated either to finance a
commercial purchase or to refinance a prior mortgage obligation.
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Commercial Mortgage-Backed Securities

6.1 Credit Risk

In the United States and other countries where commercial mortgages are non-recourse
loans, the lender can look only to the income-producing property backing the loan
for interest payments and principal repayments. If a default occurs, the lender can
foreclose the commercial property but it can only use the proceeds from the sale
of that property to recover the principal outstanding, and it has no recourse to the
borrower’s other assets and/or income for any unpaid balance. The lender must view
each property individually, and lenders evaluate each property using measures that
have been found useful in assessing credit risk.

Two measures that have been found to be key indicators of potential credit per-
formance are the loan-to-value ratio (LTV), which was discussed in Section 4, and the
debt-service-coverage (DSC) ratio, sometimes referred to as DSCR. The DSC ratio is
equal to the property’s annual net operating income (NOI) divided by the debt service
(that is, the annual amount of interest payments and principal repayments). The NOI
is defined as the rental income reduced by cash operating expenses and a non-cash
replacement reserve reflecting the depreciation of the property over time. A DSC
ratio that exceeds 1.0 indicates that the cash flows from the property are sufficient
to cover the debt service while maintaining the property in its initial state of repair.
The higher the DSC ratio, the more likely it is that the borrower will be able to meet
debt-servicing requirements from the property’s cash flows.

6.2 CMBS Structure

A credit-rating agency determines the level of credit enhancement necessary to
achieve a desired credit rating. For example, if specific loan-to-value and DSC ratios
are needed and those ratios cannot be met at the loan level, subordination is used to
achieve the desired credit rating.

Interest on the principal outstanding is paid to all tranches. Losses arising from loan
defaults are charged against the outstanding principal balance of the CMBS tranche
with the lowest priority. This tranche may not be rated by credit-rating agencies; in
this case, this unrated tranche is called the “first-loss piece,” “residual tranche,” or
“equity tranche”” The total loss charged includes the amount previously advanced and
the actual loss incurred in the sale of the loan’s underlying property.

Two characteristics that are usually specific to CMBS structures are the presence
of a call protection and a balloon maturity provision.

6.2.1 Call Protection

A critical investment feature that distinguishes CMBS from RMBS is the protection
against early prepayments available to investors’ known as a call protection. An investor
in an RMBS is exposed to considerable prepayment risk because the borrower has the
right to prepay a loan, in whole or in part, before the scheduled principal repayment
date. As explained in Section 4.4, a borrower in the United States usually does not pay
any penalty for prepayment. The discussion of CMOs highlighted how investors can
purchase certain types of tranches (e.g., sequential-pay and PAC tranches) to modify
or reduce prepayment risk.

With CMBS, investors have considerable call protection. In fact, it is this protec-
tion that results in CMBS trading in the market more like corporate bonds than like
RMBS. The call protection comes either at the structure level or at the loan level.
Structural call protection is achieved when CMBS are structured to have sequential-
pay tranches, by credit rating. A lower-rated tranche cannot be paid down until the
higher-rated tranche is completely retired, so the AAA rated bonds must be paid off
before the AA rated bonds are, and so on. Principal losses resulting from defaults,
however, are affected from the bottom of the structure upward.
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At the loan level, four mechanisms offer investors call protection: 0’6\
2

B A prepayment lockout, which is a contractual agreement that prohibits a&(&
prepayments during a specified period of time.

.

B Prepayment penalty points, which are predetermined penalties that @\borrower
who wants to refinance must pay to do so—a point is equal to 1%-af the out-
standing loan balance.

B A yield maintenance charge, also called a “make-whole charge,” which is a
penalty paid by the borrower that makes refinancing solely to get a lower
mortgage rate uneconomical for the borrower. In its simplest terms, a yield
maintenance charge is designed to make the lender indifferent as to the timing
of prepayments.

B Defeasance, for which the borrower provides sufficient funds for the servicer to
invest in a portfolio of government securities that replicates the cash flows that
would exist in the absence of prepayments. The cash payments that must be
met by the borrower are projected on the basis of the terms of the loan. Then, a
portfolio of government securities is constructed in such a way that the interest
payments and the principal repayments from the portfolio will be sufficient to
pay off each obligation when it comes due. When the last obligation is paid off,
the value of the portfolio is zero (that is, there are no funds remaining). The
cost of assembling such a portfolio is the cost of defeasing the loan that must be
repaid by the issuer.?

6.2.2 Balloon Maturity Provision

Many commercial loans backing CMBS are balloon loans that require a substantial
principal repayment at maturity of the loan. If the borrower fails to make the balloon
payment, the borrower is in default. The lender may extend the loan over a period
of time called the “workout period” In doing so, the lender may modify the original
terms of the loan and charge a higher interest rate, called the “default interest rate,’
during the workout period.

The risk that a borrower will not be able to make the balloon payment because
either the borrower cannot arrange for refinancing or cannot sell the property to
generate sufficient funds to pay off the outstanding principal balance is called “balloon
risk” Because the life of the loan is extended by the lender during the workout period,
balloon risk is a type of extension risk.

EXAMPLE 8

An Example of a Commercial Mortgage-Backed Security

The following information is taken from a filing with the US Securities and
Exchange Commission about a CMBS issued in April 2013 by Citigroup
Commercial Mortgage Trust 2013-GCJ11. The collateral for this CMBS was a
pool of 72 fixed-rate mortgages secured by first liens (first claims) on various types
of commercial, multifamily, and manufactured housing community properties.

8 This portfolio strategy for paying off liabilities is used by insurance companies. In the United States, it
has also been used by municipal bond issuers; the resulting bonds are referred to as “pre-refunded bonds”
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Classes of Offered Initial Principal Amount Initial Pass-Through S
Certificates (US$) Rate (%) {ox
A-1 75,176,000 0.754 &‘(Q
A-2 290,426,000 1.987 $$

A-3 150,000,000 2.815

A-4 236,220,000 3.093

A-AB 92,911,000 2.690

X-A 948,816,000 1.937

A-S 104,083,000 3.422

B 75,423,000 3.732

C 42,236,000

The filing included the following statements:

If you acquire Class B certificates, then your rights to receive
distributions of amounts collected or advanced on or in respect of
the mortgage loans will be subordinated to those of the holders of
the Class A-1, Class A-2, Class A-3, Class A-4, Class A-AB, Class
X-A, and Class A-S certificates. If you acquire Class C certificates,
then your rights to receive distributions of amounts collected or
advanced on or in respect of the mortgage loans will be subordinated
to those of the holders of the Class B certificates and all other classes
of offered certificates.

“Prepayment Penalty Description” or “Prepayment Provision”
means the number of payments from the first due date through and
including the maturity date for which a mortgage loan is, as appli-
cable, (i) locked out from prepayment, (ii) provides for payment of
a prepayment premium or yield maintenance charge in connection
with a prepayment, (iii) permits defeasance.

1 Based on the information provided, this CMBS:
A did not include any credit enhancement.
B included an internal credit enhancement.
C included an external credit enhancement.

2 Based on the information provided, investors in this CMBS had prepay-
ment protection at:

A the loan level.

B the structure level.

C both the loan and structure levels.
3 Defeasance can be best described as:

A apredetermined penalty that a borrower who wants to refinance must
pay to do so.

B a contractual agreement that prohibits any prepayments during a
specified period of time.

C funds that the borrower must provide to replicate the cash flows that
would exist in the absence of prepayments.

4 A risk that investors typically face when holding CMBS is:
A call risk

B balloon risk.
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C contraction risk.

5 The credit risk of a commercial mortgage-backed security is lower: (b,%o
A the lower the DSC ratio and the lower the LTV. \
B the lower the DSC ratio and the higher the LTV. @$
C the higher the DSC ratio and the lower the LTV. $

Solution to 1:

B is correct. The CMBS included a senior/subordinated structure, which is a
form of internal credit enhancement. Class B provided protection for all of the
bond classes listed above it. Similarly, Class C provided protection for all other
bond classes, including Class B; it was the first-loss piece, also called the residual
tranche or equity tranche. Note that because it was the residual tranche, Class
C had no specific pass-through rate. Investors in Class C will have priced it on
the basis of some expected residual rate of return, but they could have done
better or worse than expected depending on how interest rate movements and
default rates affected the performance of the other tranches.

Solution to 2:

C is correct. This CMBS offered investors prepayment protection at both the
structure and loan levels. The structural call protection was achieved thanks to
the sequential-pay tranches. At the loan level, the CMBS included three of the
four types of call protection—namely, a prepayment lockout, a yield maintenance
charge, and defeasance.

Solution to 3:

C is correct. Defeasance is a call protection at the loan level that requires the
borrower to provide sufficient funds for the servicer to invest in a portfolio
of government securities that replicates the cash flows that would exist in the
absence of prepayments.

Solution to 4:

B is correct. Because many commercial loans backing CMBS require a balloon
payment, investors in CMBS typically face balloon risk—that is, the risk that if
the borrower cannot arrange for refinancing or cannot sell the property to make
the balloon payment, the CMBS may extend in maturity because the lender has
to wait to obtain the outstanding principal until the borrower can make the
balloon amount. Balloon risk is a type of extension risk.

Solution to 5:

C is correct. The DSC ratio and the LTV are key indicators of potential credit
performance and thus allow investors to assess the credit risk of a CMBS. The
DSC ratio is equal to the property’s annual NOI divided by the annual amount
of interest payments and principal repayments. So the higher the DSC ratio, the
lower the CMBS’s credit risk. The LTV is equal to the amount of the mortgage
divided by the property’s value. So the lower the LTV, the lower the CMBS’s
credit risk.

To this point, this reading has addressed the securitization of real estate property,
both residential and commercial. Section 7 discusses the securitization of debt obli-
gations in which the underlying asset is not real estate.
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Non-Mortgage Asset-Backed Securities

NON-MORTGAGE ASSET-BACKED SECURITIES

Numerous types of non-mortgage assets have been used as collateral in securitization.
The largest in most countries are auto loan and lease receivables, credit card receiv-
ables, personal loans, and commercial loans. What is important to keep in mind is
that, regardless of the type of asset, ABS that are not guaranteed by a government or
a quasi-government entity are subject to credit risk.

ABS can be categorized on the basis of the way the collateral repays—that is,
whether the collateral is amortizing or non-amortizing. Traditional residential mort-
gages and auto loans are examples of amortizing loans. The cash flows for an amortizing
loan include interest payments, scheduled principal repayments and any prepayments,
if permissible. If the loan has no schedule for paying down the principal, it is a non-
amortizing loan. Because a non-amortizing loan does not involve scheduled principal
repayments, an ABS backed by non-amortizing loans is not affected by prepayment risk.
Credit card receivable ABS are an example of ABS backed by non-amortizing loans.

Consider an ABS backed by a pool of 1,000 amortizing loans with a total par value
of US$100 million. Over time, some of the loans will be paid off; the amounts received
from the scheduled principal repayment and any prepayments will be distributed
to the bond classes on the basis of the payment rule. Consequently, over time, the
number of loans in the collateral will drop from 1,000 and the total par value will fall
to less than US$100 million.

Now, what happens if the collateral of the ABS is 1,000 non-amortizing loans?
Some of these loans will be paid off in whole or in part before the maturity of the
ABS. When those loans are paid off, what happens depends on whether the loans were
paid off during the lockout period or after it. The lockout period or revolving period
is the period during which the principal repaid is reinvested to acquire additional
loans with a principal equal to the principal repaid. The reinvestment in new loans
can result in the collateral including more or less than 1,000 loans, but the loans will
still have a total par value of US$100 million. When the lockout period is over, any
principal that is repaid will not be used to reinvest in new loans but will instead be
distributed to the bond classes.

This reading cannot cover all types of non-mortgage ABS. It focuses on the two
popular non-mortgage ABS in most countries: auto loan ABS and credit card receiv-
able ABS.

7.1 Auto Loan ABS

Auto loan ABS are backed by auto loans and lease receivables. The focus in this section
is on the largest type of auto securitizations—that is, auto loan-backed securities. In
some countries, auto loan-backed securities represent the largest or second largest
sector of the securitization market.

The cash flows for auto loan-backed securities consist of scheduled monthly
payments (that is, interest payments and scheduled principal repayments) and any
prepayments. For securities backed by auto loans, prepayments result from sales
and trade-ins requiring full payoff of the loan, repossession and subsequent resale
of autos, insurance proceeds received upon loss or destruction of autos, and early
payoffs of the loans.

All auto loan-backed securities have some form