Chapter 7

1. Is it true that a U.S. Treasury security is risk-free?

Yes, because unlike essentially all other bonds, U.S. Treasury securities have no default risk.

2. Which has greater interest rte risk, a 30-year Treasury bond or a 30-year BB corporate bond?

If both the 30-year Treasury bond and the 30-year BB corporate bond have the same coupon rate, the interest rate risk on these bonds will be the same.

8. Companies pay rating agencies such as Moody’s and S&P to rate their bonds, and the costs          can be substantial. However, companies are not required to have their bonds rated in the first place; doing so is strictly voluntary. Why do you think they do it?

     To attract investors. The ratings influence buyer’s decisions.

9. U.S. Treasury bonds are not rated. Why? Often, junk bonds are not rated. Why?

     Treasury bonds are not rated because the government will not likely go into default.

      Junk bonds are not rated because they would receive a below investment rating. This would be of no use to the issuers of junk bonds.

Questions and Problems

2. Interpreting Bond Yields : Suppose you buy a 7 percent coupon, 20- year bond today when it’s first issued. If interest rates suddenly rise to 15 percent, what happens to the value of your bond? Why? 

The value of your bond will decrease. Because the current market rate is 15%, investor could earn 15% instead of 7%. Interest rates and bond prices have an inverse relationship.

3. Bond Prices:  CIR, Inc., has 6 percent coupon bonds on the market that have 12 years left to maturity. The bonds make annual payments. If the YTM on these bonds is 8 percent, what is the current bond price?

PB= present value of coupon + present value of face value

PB= C * 1- 1/(1+r)^t / r    + FV/(1+r)^t


= 60 * 1 – 1/(1+.08)^12 /  .08      + 1000/(1+.08)^12

With a face value of $1000, price of bond will be $849.28

4. Bond Yields:    Vasicek Co. has 10 Percent coupon bonds on the market with eight years left to maturity. The bonds make annual payments. If the bond currently sells for $1,114.93, what is its YTM?


Using trial and error. Try 8%


PB = present value of coupon + present value of face value

          
PB = C * 1 – 1/(1+r)^t/r  + FV/(1+r)^t


PB =  100 * 1-  1/(1+.08)^8 /.08  + 1000 / (1+.08)^8


      = $1114.93

5. Coupon Rates:   Merton Enterprises has bonds on the market making annual payments, with 13 years to maturity. And selling for $750. At this price, the bonds yield 7.0 percent. What must the coupon rate be on Merton’s bonds?


Using trial and error,  try 4%


PB= C* 1- 1/(1+r)^t/r  + FV/(1+r)^t


     =  40 * 1- 1/(1+.07)^13/.07   +   1000/(1+.07)^13


     = $750

6. Bond Prices:     Mullineaux Co. issued 11-year bonds one year ago at the coupon rate of 9.25 percent. The bonds make semiannual payments. If the YTM on these bonds is 8.00 percent, what is the current bond price?


PB = present value of coupon + present value of face value


PB = C* 1-1/(1+r)^t/r  +  FV/(1+r)^t


      = 46.25 * 1-1/(1+.04)^20/.04   +  1000/(1+.04)^20


      = $1084.94

7. Bond Yields:   Furst Co. issued 12-year bonds 2 years ago at a coupon rate of 8.4 percent. The bonds make semiannual payments. If these bonds currently sell for 110 percent of par value, what is the YTM?


Using trial and error, try 7.8%


PB=present value of coupon + present value of face value


PB = C  * 1-1/(1+r)^t/r   +  FV/ (1+r)^t


      = 46.20 * 1-  1/(1+.039)^20/.039   +  1000/(1+.039)^20


      = $1100

8. Coupon Rates:  Joe Dernan Corporation has bonds on the market with 10.5 year to maturity, a YTM of 8 percent and a current price of $850. The bonds make semiannual payments. What must the coupon rate be on Kerman’s bonds?


Using trial and error, try 5.9 %


PB= C * 1 – 1/(1+r)^t/r  +   FV/(1+r)^t

                 = 29.50 * 1- 1/(1+.04)^21/.04    +  1000/(1+.04)^21


     = $850

15.  Bond Price Movements:    Bond X is a premium bond making annual payments. The bonds pay an 8 percent coupon, has a YTM of 6 percent, and has 13 years to maturity. Bond Y is a discount bond making annual payments. This bond pays a 6 percent coupon, has a YTM of 8 percent, and also has 13 years to maturity. If interest rates remain unchanged, what do you expect the price of these bonds to be one year from now? In three years? In eight years? In 12 Years? In 13 Years? What’s going on here? Illustrate your answers by graphing bond prices versus time to maturity.


One year from now:


PB = present value of coupon + present value of face value

PB= C * 1 – 1/(1+r)^t/r  +   FV/(1+r)^t


PBX = 80 * 1 – 1/(1+.06)^12 / .06   +  1000/(1 + .06)^12


         = $1167.68


PBY = 60 * 1 – 1 /(1+.08)^12 /.08   +  1000/(1+.08)12


         = $849.28


In three years:


PBX = 80 * 1- 1/(1+.06)^10 / .06    + 1000/(1 + .06)^10


         = $1147.20


PBY = 60 * 1- 1/(1+.08)^10 /.08    + 1000/ (1+.08)^10


        = $865.80


In eight years:


PBX = 80 * 1 – 1/(1+.06)^5 /.06    +     1000/(1+.06)^5


         = $1084.25


PBY = 60  * 1 – 1/ (1+.08)^5/.08    +  1000/ (1+.08)^5


         = $920.15


In 12 years:


PBX = 80 * 1 – 1/(1+.06)^1 / .06   +   1000/(1+.06)^1


PBX = $1018.87


PBY = 60 *  1- 1/ (1+.08)^1 / .08     +     1000/(1+.08)^1


         =  $981.48


In 13 years:


PBX = 80 * 1 – 1/(1+.06)^0/.06     +    1000/(1+.06)^0


         = $1000


PBY = 60  * 1- 1/(1+.08)^0/.08     +      1000/(1+.08)^0


         = $1000


Every year the bond matures, the distance between the face value of the bond and selling price get closer and closer together.


17. Interest Rate Risk:   Bond J is a 4 percent coupon bond. Bond K is a 10 percent coupon bond. Both bonds have 8 years to maturity, make semiannual payments, and have a YTM of 9 percent. If interest rates suddenly rise by 2 percent, what is the percentage price change of these bonds? What if rates suddenly fall by 2 percent instead? What does this problem tell you about the interest rate risk of lower-coupon bonds?


Initial Prices


PBJ = 20 * 1 – 1/(1+.045)^16 / .045       +   1000/(1+.045)^16


       = $719.15


PBK = 50 * 1 – 1/(1+.045)^16/.045
 +   1000/ (1+.045)^16


         = $1056.17


Rise by 2%


PBJ = 20  * 1- 1/(1+.055)^16 / .055       +     1000/(1+.055)^16


       = $633.82


PBK = 50  * 1- 1/(1+.055)^16 / .055       +     1000/(1+.055)^16

                     = $ 947.69


The percentage price change in these bonds are – 11.87% for Bond J and – 10.27% for Bond K.


What if rates suddenly fall by 2%?


PBJ = 20 * 1 – 1/(1+.035)^16 / .035     +    1000/(1 + .035)^16


       = $818.59


PBK = 50 *  1 – 1/(1+.035)^16 / .035     +    1000/(1 + .035)^16


        = $1181.41


The percentage price changes in these bonds are 13.83% for Bond J and 11.85% for Bond K.


What does this problem tell you about the interest rate risk of lower-coupon bonds?


Bonds with lower coupons have greater interest rate risk. 

