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Bonds
Review Problems

Topic A: Bond Pricing Formulas
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1) Susan can buy a zero coupon bond that will pay 1000 at the end of 12 years and is currently
selling for 624.60 . Instead she purchases a 6% bond with coupons payable semi-annually
that will pay 1000 at the end of 10 years. If she pays X she will earn the same annual effective
interest rate as the zero coupon bond. Calculate X.
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2) A ten-year 100 par value bond pays 8% coupons semiannually. The bond is priced at 118.20
to yield an annual nominal rate of 6% convertible semiannually. Calculate the redemption
value of the bond. ‘
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3) A 30-year bond with a par value of 1000 and 12% coupons payable quarterly is selling at 850.
Calculate the annual nominal yield rate convertible quarterly.
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4) An investor borrows an amount at an annual effective interest rate of 5% and will repay all
interest and principal in a lump sum at the end of 10 years. She uses the amount borrowed to
purchase a 1000 par value 10-year bond with 8% semiannual coupons bought to yield 6%
convertible semiannually. All coupon payments are reinvested at a nominal rate of 4%
convertible semiannually. Calculate the net gain to the investor at the end of 10 years after
the loan is repaid. 20
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5) Dan purchases a 1000 par value [0-year bond with 9% semiannual coupons for 925. Heis —————=
able to reinvest his coupon payments at a nominal rate of 7% convertible semiannually.
Calculate his nominal annual yield rate convertible semiannually over the ten-year period.
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6) You have decided to invest in Bond X, an n-year bond with semi-annual coupons and the
following characteristics:
¢ Par value is 1000.
¢ The ratio of the semi-annual coupon rate to the desired semi-annual yield rate, /i, is
1.03125. = */¢ In
¢ The present value of the redemption value is 381.50. = C + ¥
Given v" = 0.5889, what is the price of bond X?
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7) Bill buys a 10-year 1000 par value 6% bond with semi-apnual coupons. The price assumes a
nominal vield of 6%, compounded semi-annually. As Bill receives each coupon payment, he

immediately puts the money into an account earning interest at an annual effective rate of i.
At the end of 10 years, immediately after Bill receives the final coupon payment and the
redemption value of the bond, Bill has earned an annual effective yield of 7% on his

investment in the bond. Calculate i. L s )
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Topic B: Premium/Discount
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8) A 10,000 par value 10-year bond with 8% annual coupons is bought at a premium to yield a 2
annual effective rate of 6%. Calculate the interest portion of the 7th coupon. tom
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Topic C: Callable Bonds

9) Matt purchased a 20-year par value bond with semiannual coupons at a nominal annual rate
of 8% convertible semiannually at a price of 1722.25. The bond can be called at par value X
on any coupon date starting at the end of year 15 after the coupon is paid. The price
guarantees that Matt will receive a noml al annual rate of interest convertible semiannually

of at least 6%. Calculate X. E ‘m it F AN S |
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10) Toby purchased a 20-year par value bond with semiannual coupons at a nominal annual rate
of 8% convertible semiannually at a price of 1722.25. The bond can be called at par value
1100 on any coupon date starting at the end of year 15. What is the minimum yield that Toby
could receive, expressed as a nominal annual rate of interest convertible semiannually?
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11) A 1000 par value bond with coupons at 9% payable semiannually was called for 1100 prior to
maturity. The bond was bought for 918 immediately after a coupon payment and was held to
call. The nominal yield rate convertible semiannually was 10%. Calculate the number, of

years the bond was held.
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12) A 1000 par value bond pays annual coupons of 80. The bond is redeemable at par in 30 years,
but is callable any time from the end of the 10w year at 1050. Based on her desired yield rate,

an investor calculates the following potential purchase prices, P: ;
g potential purehase p Pyl Ttwy(evat)

Assuming the bond is called at the end of the 10m year, P = 957 . ( 30
Assuming the bond is held until maturity, P =897 Q.002F "k D u?ﬁ
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The investor buys the bond at the highest price that guarantees she will receive at least her . vy
desired yield rate regardless of when the bond is called. The investor holds the bond for 20 '

years, after which time the bond is called. Calculate the annual yield rate the investor earns.
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(A) 8.56%
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D) 9.53%
(E) 9.99% (May 2005 FM Exam, question # 11)




