Page 1 of 5

MAP 4170 Name:
Test 4 Date: July 30, 2015

Show sufficient work and clearly mark your answers. Each problem is worth 10 points.

I. Ryan turns 21 years old today. She plans to deposit 500 at the beginning of each
month starting, starting today, with the last deposit being one month before her 65"
birthday. She assumes that she will earn 9% compounded monthly on her deposits,
and she assume inflation over this time period to be 3% compounded monthly.
Determine the accumulated value on Ryan’s 65" birthday of this annuity using the
real rate of return.

(A) less than 1.26 million
(B) equal to or more than 1.26 million, but less than 1.27 million
(C) equal to or more than 1.27 million, but less than 1.28 million

(D) equal to or more than 1.28 million, but less than 1.29 million
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2. Using an annual effective interest rate of 5%, determine the Modified duration ofa
20-year 5% annual coupon bond.
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3. The price of'a [0-year 1000 face value bond with 6% annual coupons, redeemable at
par, 1s 1080. The price of'a 10-year 100 face value bond with 4% annual coupons,
redeemable at par, is 90. Determine the 10-year spot rate that is consistent with the
pricing of these bonds.
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4. An investment account has a beginning of year balance on January 1 of 100,000.
There is one withdrawal of 3000 during the year. Immediately before the withdrawal
the balance in the account is 102,000. There is one deposit of 5000 during the year.
The deposit is made on July 1, and the balance in the account immediately before the
deposit is 103,000. Both the dollar weighted and time weighted interest rates for the
account for the year are equal to 16%. Determine the month of the withdrawal.
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5. A 3-year 1000 face value bond, redecmable at 1200, has 5% annual coupons. The
annual effective yield rate consistent with the current term structure of interest rates is
3.13%. Given that the |-year spot rate is 6% and the 3-year spot rate is 3%,
determine the price of a 1000 face value 2-year zero-coupon bond. Assume the zero-
coupon bond is redeemable at par.
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6. You are given:

(1) The annual effective yield on 1-year zero-coupon bonds is 3.5%.
(11) The annual effective yield on 2-year zero-coupon bonds is 3.5%.

[f'a 3-year 1000 par value bond, redeemable at par, with 3% annual coupons is selling
at a discount of 25, then determine the annual effective forward rate for year 3.
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7. Determine the Macaulay convexity of a J-year 4% annual coupon bond, redeemable at
par, using a 3% annual effective interest rate.
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8. A portfolio consists of the following three bonds:
Bond I is a 5-year zero-coupon bond, redeemable at C.

Bond I is a 30-year annual coupon bond. The first coupon is X and each subsequent
coupon is 5% more than its previous one. The redemption value is Y. Using an annual
effective interest rate of 3%, the price is 1000 and the Macaulay duration is 23.

Bond [1l1s a 10-year zero-coupon bond, redeemable at 1. It is priced at 1000 to yield
3% annual effective.

The modified duration of the portfolio is 15 when using a 3% annual effective interest
rate. Determine C
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The present value of a sequence of cash flows is 1403 when calculated using an

annual effective interest rate of 4.5%, but is 1395.25 when calcul
cffective interest rate of /. Using an annual effective interest rate
modified duration of the payments is 7

64. Determine /.

(A) 4.52%

(B) 4.54%

(C) 4.56%

(E) 4.60%
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10. You are given the following table of interest rates:
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Calendar Year
of Investment

Investiment Year Rates

Portfolio Rates

Y if iy iy i3
2008 007 | 006 | 0.05 0.04
2009 0.06 | 006 | 0.06 0.06
2010 0.10 | 0.08 | 0.08 0.04
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1000 is invested at the beginning of each of years 2008, 2009, and 2010. Determine

the amount of interest paid for year 2013

(A) Less than or equal to 140

(B) Greater than 140 but less than or equal to 150
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L('(y}reater than 150 but less than or equal to 160

(D) Greater than 160 but less than or equal to 170

(E) Greater than 170
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