Chapter Three:
Fixed Income Securities

3.1 Bond Characteristics 
 A bond is a security that is issued in connection with a borrowing arrangement. The borrower issues (i.e., sells) a bond to the lender for some amount of cash; the bond is the “IOU” of the borrower. The arrangement obligates the issuer to make specified payments to the bondholder on specified dates. A typical coupon bond obligates the issuer to make semiannual payments of interest to the bondholder for the life of the bond. These are called   coupon payments because in pre computer days, most bonds had coupons that investors would clip off and present to claim the interest payment. When the bond matures, the issuer repays the debt by paying the bondholder the bond’s      par value     (equivalently, its      face value     ). The      coupon rate     of the bond serves to determine the interest payment: The annual payment is the coupon rate times the bond’s par value. The coupon rate, maturity date, and par value of the bond are part of the      bond indenture, which is the contract between the issuer and the bondholder. 

  To illustrate, a bond with par value of $1,000 and coupon rate of 8% might be sold to a buyer for $1,000. The bondholder is then entitled to a payment of 8% of $1,000, or $80 per year, for the stated life of the bond, say, 30 years. The $80 payment typically comes in two semiannual installments of $40 each. At the end of the 30-year life of the bond, the issuer also pays the $1,000 par value to the bondholder.

  Bonds usually are issued with coupon rates set just high enough to induce investors to pay par value to buy the bond. Sometimes, however, zero-coupon bonds are issued that make no coupon payments. In this case, investors receive par value at the maturity date but receive no interest payments until then: The bond has a coupon rate of zero. These bonds are issued at prices considerably below par value, and the investor’s return comes solely from the difference between issue price and the payment of par value at maturity.
3.2.BOND PRICING
Because a bond’s coupon and principal repayments all occur months or years in the future, the price an investor would be willing to pay for a claim to those payments depends on the value of dollars to be received in the future compared to dollars in hand today. This “present value” calculation depends in turn on market interest rates. The nominal risk-free interest rate equals the sum of (1) a real risk-free rate of return and (2) a premium above the real rate to compensate for expected inflation. In addition, because most bonds are not riskless, the discount rate will embody an additional premium that reflects bond-specific characteristics such as default risk, liquidity, tax attributes, call risk, and so on. 
We simplify for now by assuming there is one interest rate that is appropriate for discounting cash flows of any maturity, but we can relax this assumption easily. In practice, there may be different discount rates for cash flows accruing in different periods. For the time being, however, we ignore this refinement. 
To value a security, we discount its expected cash flows by the appropriate discount rate. The cash flows from a bond consist of coupon payments until the maturity date plus the final payment of par value. Therefore,
Bond value = Present value of coupons + Present value of par value   
If we call the maturity date   T and call the interest rate   r, the bond value can be written as
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The summation sign in Equation 3.1 directs us to add the present value of each coupon payment; each coupon is discounted based on the time until it will be paid. The first term on the right-hand side of Equation 3.1 is the present value of an annuity. The second term is the present value of a single amount, the final payment of the bond’s par value. You may recall from an introductory finance class that the present value of a $1 annuity that lasts for   T periods when the interest rate equals  
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We call this expression the T-period   annuity factor  for an interest rate of   r5.   Similarly, we call [image: image2.png]a+nT



the   PV factor,   that is, the present value of a single payment of $1 to be received in   T   periods. Therefore, we can write the price of the bond as
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EXAMPLE 3.2 Bond Pricing

We discussed earlier an 8% coupon, 30-year maturity bond with par value of $1,000 paying 60 semiannual coupon payments of $40 each. Suppose that the interest rate is 8% annually, or r = 
 4% per 6-month period. Then the value of the bond can be written as
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It is easy to confirm that the present value of the bond’s 60 semiannual coupon payments of $40 each is $904.94 and that the $1,000 final payment of par value has a present value of $95.06, for a total bond value of $1,000. You can calculate the value directly from Equation 14.2, perform these calculations on any financial calculator, or use a set of present value tables.
In this example, the coupon rate equals the market interest rate, and the bond price equals par value. If the interest rate were not equal to the bond’s coupon rate, the bond would not sell at par value. For example, if the interest rates were to rise to 10% (5% per 6 months), the bond’s price would fall by $189.29 to $810.71, as follows:
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= §757.17 + $53.54 = $810.71
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  FIGURE 3.1 the inverse relationship between bond prices and yields. Price of an 8% coupon bond with 30-yearmaturity making semiannual payments

  At a higher interest rate, the present value of the payments to be received by the bond holder is lower. Therefore, the bond price will fall as market interest rates rise. This illustrates a crucial general rule in bond valuation. When interest rates rise, bond prices must fall because the present value of the bond’s payments is obtained by discounting at a higher interest rate.  
Figure 3.1  shows the price of the 30-year, 8% coupon bond for a range of interest rates, including 8%, at which the bond sells at par, and 10%, at which it sells for $810.71. The negative slope illustrates the inverse relationship between prices and yields. Note also from the figure that the shape of the curve implies that an increase in the interest rate results in a price decline that is smaller than the price gain resulting from a decrease of equal magnitude in the interest rate. This property of bond prices is called   convexity because of the convex shape of the bond price curve. This curvature reflects the fact that progressive increases in the interest rate result in progressively smaller reductions in the bond price.  Therefore, the price curve becomes flatter at higher interest rates.  
Corporate bonds typically are issued at par value. This means that the underwriters of the bond issue (the firms that market the bonds to the public for the issuing corporation) must choose a coupon rate that very closely approximates market yields. In a primary issue of bonds, the underwriters attempt to sell the newly issued bonds directly to their customers. If the coupon rate is inadequate, investors will not pay par value for the bonds. After the bonds are issued, bondholders may buy or sell bonds in secondary markets, such as the one operated by the New York Stock Exchange or the over-the-counter market, where most bonds trade. In these secondary markets, bond prices move in accordance with market forces. The bond prices fluctuate inversely with the market interest rate. 
 The inverse relationship between price and yield is a central feature of fixed-income securities. Interest rate fluctuations represent the main source of risk in the fixed-income market, and we devote considerable attention in Chapter 16 to assessing the sensitivity of bond prices to market yields. For now, however, it is sufficient to highlight one key factor that determines that sensitivity, namely, the maturity of the bond. 
A general rule in evaluating bond price risk is that, keeping all other factors the same, the longer the maturity of the bond, the greater the sensitivity of price to fluctuations in the interest rate. For example, consider Table 3.2 , which presents the price of an 8% coupon bond at different market yields and times to maturity. For any departure of the interest rate from 8% (the rate at which the bond sells at par value), the change in the bond price is greater for longer times to maturity.
This makes sense. If you buy the bond at par with an 8% coupon rate, and market rates subsequently rise, then you suffer a loss: You have tied up your money earning 8% when alternative investments offer higher returns. This is reflected in a capital loss on the bond a fall in its market price. The longer the period for which your money is tied up, the greater the loss, and correspondingly the greater the drop in the bond price. In Table 3.2, the row for 1-year maturity bonds shows little price sensitivity—that is, with only 1 year’s earnings at stake, changes in interest rates are not too threatening. But for 30-year maturity bonds, interest rate swings have a large impact on bond prices. The force of discounting is greatest for the longest-term bonds. 
This is why short-term Treasury securities such as T-bills are considered to be the safest. 

They are free not only of default risk but also largely of price risk attributable to interest rate volatility.
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Maturity 4% 6% 8% 10% 12%
1 year 1,038.83 1,029.13 1,000.00 981.41 963.33
10 years 1,327.03 1,148.77 1,000.00 875.35 770.60
20 years 1,547.11 1,231.15 1,000.00 828.41 699.07
30 years 1,695.22 1,276.76 1,000.00 810.71 676.77





3.3 DEFAULT RISK AND BOND PRICING
  Although bonds generally   promise a fixed flow of income, that income stream is not risk less unless the investor can be sure the issuer will not default on the obligation. While U.S. government bonds may be treated as free of default risk, this is not true of corporate bonds. Therefore, the actual payments on these bonds are uncertain, for they depend to some  degree on the ultimate financial status of the firm. 
 Bond default risk, usually called     credit risk,    is measured by Moody’s Investor Services, Standard & Poor’s Corporation, and Fitch Investors Service, all of which provide financial information on firms as well as quality ratings of large corporate and municipal bond issues. International sovereign bonds, which also entail default risk, especially in emerging markets, also are commonly rated for default risk. Each rating firm assigns letter grades to the bonds of corporations and municipalities to reflect their assessment of the safety of the bond issue. The top rating is AAA or Aaa, a designation awarded to only about a dozen firms. Moody’s modifies each rating class with a 1, 2, or 3 suffix (e.g., Aaa1, Aaa2, Aaa3) to provide a finer gradation of ratings. The other agencies use a   + or  - modification.
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Figure 3.1 Definition of each bond rating class
  3.4 CONVERTIBLE SECURITIES 
  Convertible bonds and convertible preferred stock convey options to the holder of the security rather than to the issuing firm. A convertible security typically gives its holder the right to exchange each bond or share of preferred stock for a fixed number of shares of common stock, regardless of the market prices of the securities at the time. 
 For example, a bond with a   conversion ratio   of 10 allows its holder to convert one bond of par value $1,000 into 10 shares of common stock. Alternatively, we say the   con-version price   in this case is $100: To  receive 10 shares of stock, the investor sacrifices bonds with face value $1,000 or, put another way, $100 of face value per share. If the present value of the bond’s scheduled payments is less than 10 times the value of one share of stock, it may pay to convert; that is, the conversion option is in the money. 
A bond worth $950 with a conversion ratio of 10 could be converted profitably if the stock were selling above $95, as the value of the 10 shares received for each bond surrendered would exceed $950. Most convertible bonds are issued “deep out of the money.” That is, the issuer sets the conversion ratio so that conversion will not be profitable unless there is a substantial increase in stock prices and/or decrease in bond prices from the time of issue. 
  A bond’s   conversion value equals the value it would have if you converted it into stock immediately. Clearly, a bond must sell for at least its conversion value. If it did not, you could purchase the bond, convert it, and clear an immediate profit. This condition could never persist, for all investors would pursue such a strategy and ultimately would bid up the price of the bond. 
  The straight bond value, or “bond floor,” is the value the bond would have if it were not convertible into stock. The bond must sell for more than its straight bond value because a convertible bond has more value; it is in fact a straight bond plus a valuable call option. Therefore, the convertible bond has two lower bounds on its market price: the conversion value and the straight bond value.

