MAP 4170 Name:
Test 4 December 4, 2014

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

1. Aspecial 10-year bond with annual coupons has an initial coupon of 50. Each
subsequent coupon is 3% greater than its preceding coupon. The redemption value

of the bond is 1200. Determine the modified duration of the bond using an annual
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2. Determine the modified convexity of a 20-year 1000 par-value zero-coupon bond,
redeemable at par, using an annual effective interest rate of 5%.

A) 310 lowO

B) 345 g’/—“‘jo

@380 * o oo (1 .\590
Py = foto W = [0 R Tre

D) 420 al

(N = ~20 - (00O (I+e
E) 465 P s

PGy = R RO« 1000 (v

2L

PO e QO oo W 3
A — -~ —— — ‘ . ]
ﬁ*DOQ (, - P(Lj — (OO 7)30 ;2) QD 7)5625

“::D /2‘\.0(/( C == ngCig



3. Foragiven yield curve, the 1-year forward rate two years from now (i.e. from time 2
to time 3) is 3.50% and the 2-year forward rate one year from now (i.e. from time 1
to time 3) is 3.25%. If the 1-year spot rate is 3.00%, determine the 2-year spot rate
consistent with these forward rates.
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4. A bond that sells for 1031.15 to yield 5% annual effective, sells for 1037.55 to yield i
annual effective. The bond’s Macaulay duration at 5% annual effective is 12.34.
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5. The balance in an investment account on January 1 is 100,000. A deposit of D is
made on April 1. The balance in the account immediately after the deposit is
125,000. There are no other transactions within the account during the year, and
the balance on December 31 is 124,600. '

The dollar weighted return for the year is 4%. Determine the time weighted return
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6. Aliability of 2000 at the end of 1 year and another liability of 50,000 at the end of 2
years are to be exactly matched using a 2-year 1000-par value 5% annual coupon
bond, redeemable at par, and a 2-year zero coupon bond. If the yield rate on the
coupon bond is 5% and the yield rate on the zero-coupon bond is 4.95%, determine
the cost to exactly match the liabilities.
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7. Liabilities of 3000 and 15000 at the end of years 2 and 3, respectively, are fully
immunized at 3% annual effective using 1 and 4 year zero-coupon bonds.
Determine the excess of the present value of assets over the present value of
liabilities if the interest rate is changed to 1% annual effective.
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8. Tom is planning to buy a car in 5 years. The car he wants costs 30,000 today, and
Tom assumes inflation will increase the price of the car by 3% per year. Tom
decides to make payments into an account at the beginning of each month for the
next five years in order to accumulate the exact amount necessary to buy the car.

He assumes that he can earn 7.2% compounded monthly on his deposits. Determine
the amount of Tom’s monthly deposits.
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9. The annual yield rate on 3-year 5% annual coupon bonds, redeemabile at par, is 4%.
The 1-year and 2-year spot rates are both equal to 3%. Determine the 3-year spot

rate that is consistent with the pricing of the bonds. F=41
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10. You are given the following annual effective interest rates:

Year Investment Rates Portfolio
Rates
Y iy 24 [yt?
2008 8.00% 7.75% 5.00%
2009 7.25% 6.50% 4.00%
2010 6.00% 6.00% i
2011 6.25% 5.75% i
2012 4.50% 4.00% i
2013 4.00% i
2014 4.50%

Armando deposited 1000 at the beginning 2010 and another 1000 at the beginning
of 2011. Beatrice deposited 1100 at the beginning of year 2012 and another 1100 at
the beginning of year 2013. At the end of year 2014, Beatrice and Armando have the
same accumulated value. Determine the accumulated value at the end of year 2014
of a deposit of 1500 at the beginning of year 2013.
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