CHAPTER 5

VALUING BONDS

TOPIC OUTLINE, KEY LECTURE CONCEPTS, AND TERMS

5.1
BOND CHARACTERISTICS

A.
A bond is a debt security that obligates the borrower or issuer to make specified payments (periodic interest payments and return of principal) to the lender or investor.

B.
The bond promises to pay periodic interest or coupons to the bondholder at the contract rate of interest, called the coupon rate, plus return the face value or principal amount borrowed at maturity.

C. For a fixed coupon rate bond, the coupon rate stays the same throughout the life of the bond. The coupon rate is the market rate, or discount rate, at the time the bond is issued. Thereafter, the market rate may vary; the coupon rate, which determines the periodic interest payment, stays the same. 

D.
Figure 5.1 shows the cash flows of a three-year bond with an annual 7.25 percent coupon rate. The coupon payments are .0725 × 1000 = $72.50 per year and the principal or face value of $1000 will be repaid at the end of the three years.  Using a time line to present the cash flows allows the student to see the need for discounting.

Reading the Financial Pages

A. Bond price quotes are available from The Globe and Mail’s Report on Business section and The National Post’s Financial Post section as well many major newspapers. Also selected bond quotes are currently available at http://www.cbidmarkets.com/home/index.shtml, the web site of CBID, a Canadian online bond trading service.

B. Government of Canada and corporate bond prices are quoted as percentage of face value. A quote of 110.38 translates to $1,103.80 for a $1,000 par value bond.

C. Bonds are sold on a bid (dealer offer to buy) and ask (dealer offer to sell) basis. The investor can sell at the bid price and buy at the ask price. In order that the dealer makes money, the bid price is lower than the ask price. The dealer buys low and sells high, making money on the difference. This is called the bid-ask spread. 

D. Reported in the paper is the issuer, coupon rate, maturity date, closing bid price, yield to maturity and the price change from the previous day. Ask students to prove the yield to maturity as quoted.

E.
Write a bond quote on the board and ask the students to list the variables for calculating the yield to maturity. The use of real, current bond quotes along with discussion of recent bond market activity stimulates students’ interest in the topic.

5.2
BOND PRICES AND YIELDS

A.
The price of a bond is the sum of the present values of the interest payment annuity plus the present value of the single cash flow or face value, usually $1000, at maturity. Using a financial calculator, solve for the present value with the coupon annuity expressed as a payment (PMT), the face value at maturity expressed as a single future value (FV), the discount rate (i) and the number of years to maturity (n).

B.
Bond coupons are usually paid semi-annually. To calculate the price of the bond on a semi-annual basis, halve the coupon annuity payment and double the maturity of the bond. Determining the correct discount rate is a source of confusion. The key is to know how the discount rate was originally calculated: as an APR or as an effective annual rate. Use the formulas from Chapter 4 to get the correct per-period discount rate. Figure 5.3 shows the cash flows of the 7.25%, 3-year bond with semi-annual compounding. 

How Bond Prices Vary with Interest Rates

A. When the coupon rate equals the discount rate, the PV price equals the original face value. When market rates of interest are greater (less) than the coupon rate, the PV of the bond is less (greater) than the face value.

B.
The intuition will help students remember the relationship between bond prices and interest rates: The bond sells at face value when its coupon rate equals to the market interest rate. Also, when the bond sells at its face value, its coupon rate is the rate of return earned by the investor. If market interest rate rises and the bond price does not change, the bond’s rate of return (its coupon rate) is now less than the market rate. No one will want to buy the bond and its price must fall. When the bond price is lower, the bond's rate of return will be higher, compensating for its low coupon rate. Likewise, if the market interest rate falls and the bond price does not change, the bond’s rate of return (its coupon rate) is greater than the market rate. Everyone will want to buy the bond and its price is pushed up, resulting in a rate of return of an investor who buys the higher-priced bond.

The Yield to Maturity versus Current Yield

A.
The current yield, calculated by dividing the annual coupon interest by the price of the bond, is a rough approximation of the expected return on the bond. The current yield assumes that one will hold the bond forever or that the bond is a perpetuity.

B.
A better estimate of the expected return on the bond is the yield to maturity or YTM. The YTM is the interest rate for which the PV of the bond cash flows (coupons and face value) equals the current bond price. The YTM is the approximate market rate of return and assumes that one will hold the bond until maturity.

C.
The complicated nature of the cash flows of the bond (the annuity plus the principal) makes it necessary to estimate the YTM rather than calculate it. It can be estimated using trial-and-error (pick a discount rate and see if it makes the bond’s cash flows equal to its price or present value). Alternatively, an approximation formula is available:

YTM ≈  EQ \F(annual coupon payment + (face value - current price)/years to maturity,(face value + current price)/2) 

Using a financial calculator is the most common and easiest way to estimate the YTM. Enter the current price (PV), coupon payment (PMT), principal (FV) and the number of years to maturity (n) and compute the yield to maturity (i or r).

D.
Bond coupon rates, for fixed rate bonds, determine the amount of annual coupon and remain the same over the life of the bond. Market interest rates, discount rates, and current borrowing rates change every day. Bond prices vary to give the new bond buyer the market rate of return. 

Rate of Return

A.
The rate of return on a bond equals the coupon income plus the price change divided by the initial investment in the bond. This is different from the yield to maturity, which is the discount rate that equates the bond’s future cash flows to its current price.  You can introduce the term "holding period rate of return", to distinguish the rate of return earned on a bond investment from its yield to maturity.

B.
If the yield to maturity stays constant during an investment period, then the bond’s rate of return will equal that yield. For the yield to maturity to not change, the market interest rate must also be constant. If however, YTM increases (market interest rates increases), the bond’s rate of return during that period will be less than the YTM. If the YTM decreases, the rate of return will be greater than the yield.

Taxes and Rates of Return

A. Taxes reduce the rate of return on a bond investment.


B. Coupon payments are taxed as interest income and the difference between the purchase price and the selling price (or face value if the bond is held to maturity) is either a capital gain or a capital loss. 


C. In Chapter 3 we discussed the tax rates on different types of income. Interest income is taxed at the full personal or corporate tax rate. Capital gains are taxed at one-half the full tax rate and capital losses can only be used to offset capital gains.


D. To calculate the after-tax rate of return, convert each cash flow into its after-tax amount and then divide by the investment or initial price paid.


E. When looking at the before- or after-tax rate of return over a multi-year investment period, it is necessary to make an assumption about the reinvestment of intermediate coupon payments in order that their future value at the end of the investment period be calculated. Several approaches are possible: (1) assume the coupon payments are spent and not reinvested. In this case, their future value is simply their sum. (2) If you know the rates at which they were reinvested, use them to calculate the future value of the coupons. (3) Use the “yield-to-maturity” method to calculate the rate of return: find the discount rate that equates the bond’s cash flows (either before or after-tax) to the price paid to buy the bond. This method assumes that all intermediate cash flows are reinvested at the same rate. 

5.3 
Determinants of Bond Yields

A.
The yield curve or the term structure of interest rates is a plot of an issuer’s, such as the Canadian Government, bond yields (YTM) by time to maturity.

B. 
Expectations of future interest rates have a significant impact upon the level and

shape of the yield curve. Expectations of higher future interest rates will produce an upward sloping yield curve. In addition, we expect the yield-to-maturity on longer-term bonds to be higher because of their greater interest rate risk. 

Nominal and Real Rates of Interest

A. In Chapter 4 the difference between real and nominal rates of interest was presented. 


B.
Cash flows of bonds are nominal and hence the yield-to-maturity and the bond’s rate of return are also nominal.

C.
According to Fisher, the real rate of interest is determined by the supply of savings and demand for new investment.  The real side of the economy drives the real rate of interest. According Fisher's theory, the rate of inflation does not affect the real rate of interest.

D.
Following Fisher's theory, the nominal rate of interest is determined by the real rate of interest and expected rate of inflation.  This is known as the Fisher effect:

1 + nominal interest rate = (1 + real interest rate) × (1 + expected inflation rate)


E.
Using the Fisher effect, the real yield to maturity of the bond can be calculated using the following formula:

 real YTM =  EQ \F(1 + YTM, 1+ inflation rate)  - 1


Likewise, the real rate of return is one plus the nominal rate of return divided by one plus the inflation rate, all minus one.

F.
Real return or indexed bonds, with coupon and principal linked to the rate of inflation, guarantee investors a real rate of return. The coupon is determined each period by the Consumer Price Index (CPI).

G.
Real return bonds have been issued by the Canadian federal government, the U.S. government, the United Kingdom and by some corporate issuers.

H.
The nominal and real yield on real return bonds shown in Figure 5.7 shows the dramatic impact of inflation on nominal yields.  As inflation fell during the 1990s, so did the nominal yield on the long-term bonds.  However, the figure also suggests that inflation may affect the real rate of interest.  Although the real yield was less variable than the nominal yield, it too fell over the 1990s.  If firms real investment decisions are affected by expected inflation, then Fisher's theory that real rates are unaffected by inflation may be wrong.


Term Structure of Interest Rates

A.
The general level of interest rates, and hence the level of the yield curve, is largely determined by the real rate of interest and expected rate of inflation.   The shape of the yield curve, the difference between yields on longer-term and shorter-term bonds, is driven by expected inflation and interest-rate risk.

Expectations Theory

A.
According to the expectations theory, the difference between the yield on a long-term bond and a short-term bond is driven by expected future interest rates. If the market expects future short-term interest rates to be higher than today, then the current yield to maturity on the longer bond will have to be higher than the current yield on the shorter bond.  

B.
Since expected inflation is a key driver of interest rates, a major factor determining expected future interest rates is the expected inflation rate.

C.
According to the expectations hypothesis, the shape of the yield curve reveals the market's current expectation of future interest rates and inflation.

D.
To see an example, look at Appendix 5.B, A More Detailed Look at the Yield Curve, found at the end of the chapter.

Interest Rate Risk and the Liquidity Premium

A.
The expectations theory is not a complete explanation of the yield curve as it does not consider risk.

B.
Bond prices (PV) vary inversely with changes in market interest rates. Bondholders hope that market interest rate will fall so that price of their bonds will rise.  Likewise, they hope that market interest rates won't rise and cause bond prices to fall.  

C.
The variation in bond prices due to changes in interest rates is called interest rate risk.

D.
The longer (shorter) the maturity of the bond, the greater (less) the change in the bond price for every change in bond discount rates.  Thus longer-term bonds have more interest rate risk than shorter-term bonds.

E.
The higher the coupon rate, the greater the change in the bond price for every change in bond discount rates. In Appendix 5.A, Duration: Measuring the Life of a Bond, found at the Online Learning Centre, www.mcgrawhill.ca/college/brealey, details on why bond prices vary with coupon rates and introduces the concept of duration.  The higher the coupon rate, the greater the interest rate risk.

F.
Investors who do not like price fluctuations can invest their funds in short term bonds and reduce their interest rate risk.  Thus longer-term bonds and higher coupon rate bonds must have a higher yield to compensate investors for the greater interest rate risk.  This extra return is called the liquidity premium.

G.
According to the liquidity preference theory, the yield curve is upward sloping because investors require compensation for interest rate risk.

H.
With expected inflation and the liquidity premium, the yield curve will tend to be upward sloping.  However, if future interest rates are expected to fall, due to lower expected inflation (or even deflation), the yield curve can be downward sloping.  However, with the liquidity premium, impact of lower expected future interest rates will be at least partially offset.

Default Risk

A.
The market yield to maturity on bonds, other than Government of Canada bonds, includes a default or credit risk premium, or added yield to cover the market’s expected default loss on risk bonds.

B.
The credit risk premium is the difference between the yield on a risky bond and a Canada bond of similar maturity.

C.
The higher the expected loss in yield from the risky bond, the higher the credit risk premium.

D.
Bond rating firms, like the Dominion Bond Rating Service (DBRS), Moody’s and Standard and Poor’s, rate the default risk of risky bonds.

E.
High investment grades are in the range from AAA (or Aaa) to BBB (or Baa); speculative or junk bonds are rated below BBB (Baa).

F.
See Figure 5.9 for a graph of the default risk premia on various risk bonds over time. The vertical distance between yields on securities of varying default risk is the default risk premium at a point in time.

Variations in Corporate Bonds

A.
Not all bonds are the plain vanilla type, with fixed coupon rates and fixed maturity dates.

B.
Variations in the coupon rates include zero coupon bonds and floating-rate bonds.

C. 
Variations in the maturity date include convertible bonds and callable bonds.

D.
When a company has an option to pay of the bonds early, they are said to hold a call option or the bonds are callable.

E.
Callable bonds will likely be called when interest rates decline, unless they have a Canada (or Doomsday) call.  With a Canada call, the bond's call price is determined by prevailing interest rates, making it less attractive for the issuer to call the bond.

F.
Investors demand a higher yield on callable bond, for the investor is faces reinvestment risk (reinvested at a lower rate) on high coupon callable bonds.

G.
The yield to nearest call date is a practical estimated yield on a callable bond.
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