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Chapter 06:

The Structure of Interest Rates

THE BASE INTEREST RATE

A. Interest rates on Treasury securities, viewed as having no credit risk, are the benchmark interest rates throughout the U.S. economy, as well as in international capital markets

II. RISK PREMIUM

A. Introduction

1. Market participants describe interest rates on non-Treasury securities as trading at a spread to a particular on-the-run Treasury security
2. This spread reflects the additional risks the investor faces by acquiring a security that is not issued by the U.S. government, and therefore can be called a risk premium
3. The factors that affect the spread include

a. The type of issuer
b. The issuer’s perceived creditworthiness
c. The term to maturity of the instrument

d. Provisions that grant either the issuer or the investor the option to do something

e. The taxability of the interest received by investors

f. The expected liquidity of the issue

B. Types of Issuers
1. The bond market is classified by the type of issuer (market sectors)

2. The spread between the interest rate offered in two sectors of the bond market with the same maturity is referred to as an intermarket-sector spread
3. Within the corporate market sector, issuers are classified as

a. Utilities

b. Transportations

c. Industrials

d. Banks and finance companies

4. The spread between two issues within a market sector is called an intramarket-sector spread
C. Perceived Creditworthiness of Issuer
1. Default risk or credit risk refers to the risk that the issuer of a bond may be unable to make timely payment of principal or interest payments
2. Most market participants rely primarily on commercial rating companies to assess the default risk of an issuer

3. The spread between Treasury securities and non-Treasury securities that are identical in all respects except for quality is referred to as a credit spread or quality spread
D. Term-to-Maturity
1. With all other factors constant, the longer the maturity of a bond, the greater the price volatility resulting from a change in market yields

2. The spread between any two maturity sectors of the market is called a yield curve spread or maturity spread
3. The relationship between the yields on comparable securities with different maturities, as mentioned earlier, is called the term structure of interest rates
E. Inclusion of Options
1. The most common type of option in a bond issue is the call provision, which grants the issuer the right to retire the debt, fully or partially, before the scheduled maturity date

2. Market participants will require a larger spread to a comparable Treasury security for an issue with an embedded option that is favorable to the issuer (such as a call option) than for an issue without such an option

3. Market participants will require a smaller spread to a comparable Treasury security for an issue with an embedded option that is favorable to the investor (such as a put option or a conversion option)

F. Taxability of Interest
1. Unless exempted under the federal income tax code, interest income is taxable at the federal level
2. There may be state and local taxes on interest income

3. The federal tax code specifically exempts the interest income from qualified municipal bond issues
After-tax yield = Pretax yield x (1 — Marginal tax rate)

Equivalent taxable yield = Tax-exempt yield / (1 — Marginal tax rate)

4. State and local governments may tax interest income on bond issues that are exempt from federal income taxes

a. The implication is that two municipal securities of the same quality rating and the same maturity may trade at some spread because of the relative demand for bonds of municipalities in different states

b. Municipalities are not permitted to tax the interest income from securities issued by the U.S. Treasury

G. Expected Liquidity of an Issue
1. The greater the expected liquidity at which an issue will trade, the lower the yield that investors require

2. Within the Treasury market, on-the-run issues have greater liquidity than off-the-run issues
III. THE TERM STRUCTURE OF INTEREST RATES

A. The Yield Curve

1. The graphical depiction of the relationship between the yield on the bonds of the same credit quality but different maturities is known as the yield curve
2. In the past, most market participants have constructed yield curves from the observations of prices and yields in the Treasury market
3. The key function of the Treasury yield curve is to serve as a benchmark for pricing bonds and setting yields in other sectors of the debt market, such as bank loans, mortgages, corporate debt, and international bonds

B. Using the Yield Curve to Price a Bond

1. The price of a bond is the present value of its cash flows
2. The appropriate interest rate is the yield on a Treasury security with the same maturity as the bond, plus an appropriate risk premium or spread
3. The value of the bond should equal the value of all the component zero-coupon instruments

a. To determine the value of each zero-coupon instrument, it is necessary to know the yield on a zero-coupon Treasury with that same maturity
b. This yield is called the spot rate
c. The graphical depiction of the relationship between the spot rate and its maturity is called the spot-rate curve
d. It is necessary to derive this curve from theoretical considerations as applied to the yields of actual Treasury securities

e. Such a curve is called a theoretical spot-rate curve
C. Constructing the Theoretical Spot-Rate Curve

1. The theoretical spot-rate curve is constructed from the yield curve based on the observed yields of Treasury bills and Treasury coupon securities
2. The process of creating a theoretical spot-rate curve in this way is called bootstrapping
3. The basic principle of bootstrapping is that the value of a Treasury coupon security should be equal to the value of the package of zero-coupon Treasury securities that duplicates the coupon bond’s cash flow
D. Why Treasuries Must Be Priced Based on Spot Rates

1. Financial theory tells us that the theoretical price of a Treasury security should be equal to the present value of the cash flows where each cash flow is discounted at the appropriate theoretical spot rate

2. What we did not do, however, is demonstrate the economic force that ensures that the actual market price of a Treasury security does not depart significantly from its theoretical price
E. Forward Rates

1. For example, the yield on a six-month Treasury bill six months from now is called a forward rate
2. We used the theoretical spot rates to compute the forward rate
a. The resulting forward rate is also called the implied forward rate
F. Relationship between Spot Rates and Short-Term Forward Rates

1. In general, the relationship between a t-period spot rate, the current six-month spot rate, and the implied six-month forward rates is as follows:
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G. Determinants of the Shape of the Term Structure

1. Introduction

a. If we plot the term structure — the yield-to-maturity, or the spot rate, at successive maturities against maturity — what will it look like?

i. A normal or upward-sloping yield curve

ii. A downward-sloping or inverted yield curve

iii. A flat yield curve

b. Two major theories have evolved to account for these shapes
i. The expectations theory (three forms)

· The pure expectations theory

· The liquidity theory

· The preferred habitat theory
ii. The market segmentation theory
2. The Pure Expectations Theory

a. The forward rates exclusively represent expected future rates
b. The entire term structure at a given time reflects the market’s current expectations of future short-term rates
i. A rising term structure must indicate that the market expects short-term rates to rise throughout the relevant future

ii. A flat term structure reflects an expectation that future short-term rates will be mostly constant
iii. A falling term structure must reflect an expectation that future short-term rates will decline steadily
c. Assume an initially flat term structure, and suppose that economic news leads market participants to expect interest rates to rise

i. Actions by investors, speculators, and borrowers would tilt the term structure upward until it is consistent with expectations of higher future interest rates

d. An unexpected event leading to the expectation of lower future rates will result in a downward-sloping yield curve

e. The pure expectations theory suffers from one serious shortcoming
i. It does not account for the risks inherent in investing in bonds and like instruments
f. There are two risks that cause uncertainty about the return over some investment horizon
i. Price risk

ii. Reinvestment risk

g. Interpretations

i. The broadest interpretation of the pure expectations theory suggests that investors expect the return for any investment horizon to be the same, regardless of the maturity strategy selected
ii. A second interpretation, referred to as the local expectations form of the pure expectations theory, suggests that the return will be the same over a short-term investment horizon starting today
· The local expectations formulation, which is narrow in scope, is the only interpretation of the pure expectations theory that can be sustained in equilibrium
iii. The third interpretation of the pure expectations theory suggests that the return an investor will realize by rolling over short-term bonds to some investment horizon will be the same as holding a zero-coupon bond with a maturity that is the same as that investment horizon
· This variant is called the return-to-maturity expectations interpretation

3. The Liquidity Theory

a. This theory states that investors will hold longer-term maturities if they are offered a long-term rate higher than the average of expected future rates by a risk premium that is positively related to the term to maturity
b. Put differently, the forward rates should reflect both interest rate expectations and a liquidity premium (which is really a risk premium), and the premium should be higher for longer maturities
c. The implied forward rates will not be an unbiased estimate of the market’s expectations of future interest rates because they include a liquidity premium
d. Thus, an upward-sloping yield curve may reflect expectations that future interest rates either will rise or will be flat (or even fall), but with a liquidity premium increasing fast enough with maturity so as to produce an upward-sloping yield curve
4. The Preferred Habitat Theory

a. Adopts the view that the term structure reflects the expectation of the future path of interest rates as well as a risk premium
b. However, rejects the assertion that the risk premium must rise uniformly with maturity
c. The preferred habitat theory asserts that, to the extent that the demand and supply of funds in a given maturity range do not match, some lenders and borrowers will be induced to shift to maturities showing the opposite imbalances
d. However, they will need to be compensated by an appropriate risk premium that reflects the extent of aversion to either price or reinvestment risk

e. Thus, this theory proposes that the shape of the yield curve is determined by both expectations of future interest rates and a risk premium, positive or negative, to induce market participants to shift out of their preferred habitat
5. Market Segmentation Theory

a. The market segmentation theory recognizes that investors have preferred habitats dictated by the nature of their liabilities
b. This theory also proposes that the major reason for the shape of the yield curve lies in
i. Asset/liability management constraints (either regulatory or self-imposed)

ii. Creditors (borrowers) restricting their lending (financing) to specific maturity sectors

c. Differs from the preferred habitat theory in that it assumes that neither investors nor borrowers are willing to shift from one maturity sector to another to take advantage of opportunities arising from differences between expectations and forward rates

d. Thus, for the segmentation theory, the shape of the yield curve is determined by supply of and demand for securities within each maturity sector
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