Chapter 5 pp. 98-104

5.1 Definition and Example of a Bond
A bond is a certificate showing that the borrower owes a specified sum. The borrower has agreed to make interest and principal payments on designated dates.

For example, 100,000 bonds have been issued at $1,000 each with a ‘coupon rate’ of 5% and maturity of 2 years. This means that the issuing firm will have $100 million for 2 years and will pay 5% of $100 million (i.e. $5 million) in interest at the end of each year (if the interest is paid annually). At the end of the two years, the firm will repay the principal of $100 million.

5.2 How to Value Bonds
Pure Discount Bond = Zero Coupon Bond = Zero. It has a single payment at maturity. 

PV of a Zero Coupon Bond is: PV=F/(1+r)t
F = face value of the bond i.e. payment at maturity. 

R = market interest rate at the time the bond was issued.  

T = # of years to maturity. 

For example, the interest rate is 10%. Consider a Zero Coupon Bond with a face value of $1 million maturing in 20 years. 

PV of such a bond is $1 million/1.1020 = $148,644. (The issuing firm will get $148,644 NOW and will pay $1 million at maturity in 20 years.

Level-Coupon Bonds = bonds with interest payments (coupons) made during the life of a bond. Face value = principal=denomination is paid at maturity. (typically in the U.S. bonds have $1,000 face value). 

PV of such a bond is a sum of PV of coupon stream (annuity) and PV of principal.

PV=C/(1+r) + C/(1+r)2 +… +C/(1+r)t +$1,000/(1+r)t

C= coupon payment, r=market interest rate at the time of issuance. For example,

It is 1998 and we are looking at the issue of 13s of November 2002. This means that the bonds are paying 13% in interest or $130 (13%*$1,000- the face value) or $65 every 6 months and mature in 4 years (8 semiannual periods). Suppose, the market rate at the time of issuance is 10% (semiannual rate is 5%). As a rule, bonds are discounted semiannually:

PV= $65/(1.05) + $65/(1.05)2+ $65/(1.05)3+…+$65/(1.05)8 + $1,000/(1.05)8

=$65* Annuity Discount Factor (8 periods, 5%) +$1,000* Discount Factor (8 periods, 5%) = $1,097.095

Note: Effective rate on the bond is higher that 10% because the bond is discounted semiannually: [1+(0.10/2)]2-1= 10.25%

Consols 

These are very rare instruments – bonds with no maturity date. They are valued by a simple perpetuity formula C/r:

For example, if the market interest rate is 10% and a consol is paying $50 per year 

PV=$50/.10=$500

5.3 Bond Concepts

Interest Rates and Bond Prices

Simple rule you have learned in Accounting: if the bond coupon rate is lower than the market rate (AT THE TIME OF ISSUANCE), the bond sells at a discount. (investors will want a discount for receiving less interest that they could have otherwise obtained in the market). If the bond coupon rate is higher than the market rate (AT THE TIME OF ISSUANCE), the bond sells at a premium.

Example of a discount bond: Two year bond with a 10% coupon. Market rate is at 12%:

PV = $100/1.12 + ($1,000+$100)/1.122 =$966.2 – the bond sells at a discount

Yield to Maturity (or the bond’s yield for short)

Just look at the previous example in reverse to determine the effective interest rate on a bond:

$100/(1+ x) + ($1,000+$100)/(1+x)2 =$966.2

x=12% - yield to maturity

Bond Market Reporting

How to read bond quotations in WSJ. For example, 83/400 means that the bond matures in 2000 and pays an annual coupon of 8 3/4% of par or $87.5. Other columns are self-explanatory. Current yield = current coupon/current price.

Note: Price is shown as a percentage of par. Price of 99 3/8 means that the bond is selling at 99 3/8 % of $1,000 or $993.75

