AS289- Major Exam 2 (Code 1)

KFUPM, Department of Mathematics

Kroumi Dhaker, Term 222

Exercise 1
Bond A and Bond B are each five-year 1000 face amount bonds. In addition:
e Bond A has an annual coupon rate of 5% paid semiannually.
e Bond B has an annual coupon rate of 3% paid annually.
e The price of Bond B is 100 less than the price of Bond A.
e The annual effective yield rate for Bond A is 4%.
Calculate the annual effective yield rate for Bond B.
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Exercise 2

Let P(0,t) be the current price of a zero-coupon bond that will pay 1 at time ¢. Let X be the value at time
n of an investment of 1 made at time m, where m < n. Assume all investments earn the same interest rate.

Determine X
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Exercise 3

An 18-year bond, with a price 61% higher than its face value, offers annual coupons with the coupon rate
equal to 2.25 times the annual effective yield rate. An m-year bond, with the same face value, coupon rate,

and yield rate, sells for a price that is 45% higher than its face value. Calculate n.
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Exercise 4

Kate buys a five-year 1000 face amount bond today with a 100 discount. The annual nominal coupon rate is

5% convertible semiannually.

One year later, Wallace buys a four-year bond. It has the same face amount and coupon values as Kate’s
and is priced to yield an annual nominal interest rate of 10% convertible semiannually. The discount on Wal-
lace’s bond is D.

The book value of Kate’s bond at the time Wallace buys his bond is B. Calculate B — D.
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Exercise 5

A six-year 1000 face amount bond has an annual coupon rate of 8% semiannually. The bond currently sells

for 911.37. Calculate the annual effective yield rate
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Exercise 6

As of 12/31/2013, an insurance company has a known obligation to pay 1,000,000 on 12/31/2017. To fund
this liability, the company immediately purchases 4-year 5% annual coupon bonds totaling 822,703 of par
value. The company anticipates reinvestment interest rates to remain constant at 5% through 12/31/2017.

The maturity value of the bond equals the par value.

Consider two reinvestment interest rate movement scenarios effective 1/1/2014. Scenario A has interest

rates drop by 0.5%. Scenario B has interest rates increase by 0.5%.

Determine which of the following best describes the insurance company’s profit or (loss) as of 12/31,/2017
after the liability is paid.
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Exercise 7
An n-year bond with annual coupons has the following characteristics:
e The redemption value at maturity is 1890.
e The annual effective yield rate is 6%.
e The book value immediately after the third coupon is 1254.87.
e The book value immediately after the fourth coupon is 1277.38.
Calculate n.
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Exercise 8

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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Exercise 9

A 30 year 10,000 bond pays 3.5% annual coupons and matures at par. It is purchased to yield 5% annually
for the first 15 years and 8% annually thereafter. Calculate the price of the bond.
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Exercise 10

You are told that a bond has a par and redemption value of 1000, a coupon rate of 12% convertible semian-
nually, and it is priced to yield 10% convertible semiannually. The bond has a term of n years. If the term of

the bond is doubled, the price will increase by 50.

Calculate n.
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Exercise 11

You are given the following term structure of interest rates:

Length of investment in years | Spot rate
1 7.50%
2 8.00%
3 8.50%
4 9.00%
5 9.50%

Calculate the one-year annual effective rate for the fifth year implied by this term structure.
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Exercise 12

The one-year forward rates, deferred t years, are estimated to be:

Year (t) 0 1 2 3 4
Forward Rate | 4% | 6% | 8% | 10% | 12%

Calculate the spot rate for a zero-coupon bond maturing three years from now.
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Exercise 13

You are given the following information with respect to a bond:
e par amount: 1000
e term to maturity: 3 years

e annual coupon rate: 6% payable annually

Term | Annual spot interest rate
1 ™%
2 8%
3 9%

Calculate the annual effective yield rate for the bond if the bond is sold at price equal to its value.
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Exercise 14

You are given the following term structure of spot rates

Term (in years) | Spot interest rate
1 5.00%
2 5.75%
3 6.25%
4 6.50%

A three-year annuity immediate will be issued a year from now with annual payments of 5000. Using the

forward rates, calculate the present value of this annuity a year from now.
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Exercise 15

Consider the following yield curve s; = 0.085 4+ 0.003k — 0.0015%2. Find the price of three-year 1000 par bond

with 6% annual coupons.

1. 806.5 ,3,1 - 650/0

s hg=8.54

4. 946.5 )>3 = 8.053/0

5. 1006.5 o N €o . 1060
bray (he)® (Atrs)*

~ §46.5

15



Exercise 16

An investor pays 4000 today for a three-year investment that returns cash flows of 1400 at the end of each
year. The cash flows can be reinvested at the positive annual effective interest rate of i. Using an annual

effective rate of interest of 4%, the net present value of this investment is 0. Calculate 7.
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Exercise 17

You are given the following information about an investment account:

Date Value immediately before deposit | Deposit
January 1 10
July 1 12 X
December 31 X

Over the year, the time-weighted return is 0%, and the dollar weighted return is Y.
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Exercise 18

Mary purchased a 10-year par value bond with an annual nominal coupon rate of 4% payable semiannually at
a price of 1021.50. The bond can be called at 100 over the par value of 1100 on any coupon date starting at

the end of year 5 and ending six months prior to maturity.

Calculate the minimum yield that Mary could receive, expressed as an annual nominal rate of interest

convertible semiannually.
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Exercise 19

Mike receives cash flows of 100 today, 200 in one year, and 100 in two years. The present value of these cash

flows is 364.46 at an annual effective rate of interest .
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Exercise 20

A 10 year 1000 par bond with 6% semiannual coupons is purchased to yield 5.6% convertible semiannually.

How much of the premium is amortized in the seventh period?
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