MAP 4170 Name:
Test 4 April 21, 2020

Each problem is worth 10 points. Show sufficient work for full credit.

. Angela and Pam are each asked to calculate the convexity of a 3-year zero coupon
bond. Angela calculates the modified convexity and gets the answer, 4, while Pam
calculates the Macaulay convexity and gets the answer, P. Both Angela and Pam
used an annual effective interest rate of 10%. Calculate the ratio, P/A.

A) less than or equal to 0.8

B) greater than 0.8, but less than or equal to 0.9 \
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. The one-year forward rate from time ¢ = 0 to time ¢ = 1 is 3.0%.
The one-year forward rate from time ¢ = 1 to time ¢t = 2 is 3.5%.

The one-year forward rate from time ¢ = 2 to time t = 3 is 4.0%.
All time measurements are in years. Determine the implied yield rate on 3-year 5%

C) greater than 0.9, but less than or equal to 1.0

D) greater than 1.0, but less than or equal to 1.1

annual coupon bonds.
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3. Bonds A and B are each 1000 face value 4-year bonds with annual coupons, and
each bond is redeemable at par. Bond A has a 2% coupon rate and is priced at
894,16, whereas Bond B has a 5% coupon rate and is priced at 1001.33. The 1-year
and 2-year spot rates are each equal to 4%. Determine the 3-year spot rate.
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4. An asset sells for $1110 to yield 4% annual effective. If the interest rate is changed
to 6%, the approximate price of the asset using the first order modified
approximation is $860. Using the first order Macaulay approximation, determine
the approximate price of the asset if the interest rate is changed from 4% to 6%.
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5. The balance in an investment account on January 1 is 300000. On July 1, the
account value is 300000 and then 100000 is withdrawn from the account, leaving
200000 in the account. On October 1, the account value is 300000 and then 32000
is deposited into the account, leaving 332000 in the account. There are no other
transactions within the account during the year.

The dollar weighted return for the year is -4% (negative 4 percent). Determine the
time weighted return for the year.

(A) less than-3%

(B) greater than or equal to -3%, but less than -2%
(C) greater than or equal to -2%, but less than -1%
(D) greater than or equal to -1%, but less than 0%
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6. Charles and Thomas are each asked to calculate the accumulated value of a 40-year
annuity due with annual payments of 5000. Charles uses a nominal interest rate of
8%, compounded annually and determines the answer to be C. Thomas also
assumes a nominal rate of 8% compounded annually, but in his calculation, he uses
the real rate of return based on a 2% annual effective rate of inflation. Thomas
determines the answer to be T. Determine the ratio C/T.
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7. A company has two liabilities: a payment of 2000 at the end of 2 years and a
payment of 3000 at the end of 3 years. The current yield curve is flat at 5%. The
company will take advantage of this economic situation by fully immunizing their
liabilities using a 1-year zero coupon bond and a 4-year zero coupon bond.
Determine the amount of redemption value for the 1-year zero coupon bond that
the company needs in order to achieve full immunization.

A) 2073 A . R | | _“at V= fil's
B) 2099 \:—ﬁ 15 'll

C) 2125 L oo SO e

D) 2151 (- %CR 2 4 Ry »' = 00V Jr'; s

E) 2177 W‘-{ ooo) A4 Toco

M—:.VSRQ) — —«L{O(D’z) - 30907)

= R.= 27687

8. A company has a liability of 2000 at the end of one year and another liability of 3400
at the end of two years. The company will exactly match these liabilities using two
assets; Asset X and Asset Y.

Asset X can be bought to yield 5% annual effective; it pays x at the end of one year
and 2x at the end of two years.

Asset Y can be bought to yield 6% annual effective; it pays 2y at the end of one year
and y at the end of two years.

Determine the total cost for the company to exactly match their liabilities using
these two assets.
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9. Alice enters into a four-year interest rate swap. The current 1-year, 2-year, 3-year
and 4-year spot rates are 3.5%, 3.5%, 4.0%, and 4.0%, respectively. Determine the
swap rate, as a percent and rounded to three decimal places.
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10. Determine the modified duration of a perpetuity due with level annual payment of
K, when calculated using an annual effective interest rate of 5%.
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