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Show sufticient work and elearly mark vour answers. Each problem s worth 10 points.
oA lability of 1000 due ar the cnd of 2 vears is fully immunized at 1% annual effective

with L-vear quud 3-year zero coupon bonds. Determine the excess of the present value of as-
st over the present value of Habilities i rhie interest reate is changed 1o 5% annnal effective.
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2.\ ‘%(ch‘\nr bond redecmable at par, has 5% annual conpons. Using a 4% annual effective
imterest rate, determine the Modified Duration of the bond, in years, to the hundredths place.
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3. Pavment of 100,200, and 300 ave to be made at the end of vears 1.3, and 5 respectively.

Detevmine the convexity of this sequence of paviments using an annual effective interest rate
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4. Consider the vield curve given by the equation . = 0.06 + 0.005(h — 1), where 75 is the
annual effective rate of retiwen on zero coupon bouds wirh matmm of b vears. Determine

Siop that is consistent with this vield curve.
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5. On January 1 a pension fund has $X. The balance on June 30 is 3530, 000 and on July 1
benefit paviuents of $30, 000 are paid from the fund. A coutribution of $100., 000 is paid iuto
the fund on date October 1. humediately before the contribution, the balance in the fund
s $525.000. The balance on December 31 is Y. The time weighted rate of return on the
fund is 74, = 0.3356 and he dollar weighted rate of return on the fund is 74, = 0.353. Find
the beginning of the vear balance, X to the nearest thousand.
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6. A portfolio consists of three assets, A, B, a TSiMg an annual effective interest rate
of 3%, vou are given;

Asser A has a price of 1000 and modified duration of 5 vears.

Asser B has a price of 3000 and modified duration of Y+ 1 vears.

Asset (U has a price of 3000 and modified duration of Y7 vears.
The \sz(';mlzxy duration of the porrfolio 13 216 vears nsing an annnal effective interest rate
of XU Determine the Macaulay duration. in vears, of Asset B,
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7. Bond A s a Z-vear zero-coupon bond with a redemption value of Fy. It can be bonght to
vield [0 anmual effective.
Boud B is a fvear zero conpon bond with a redemption value of /. It can be bought to
vield 5% annual effective,
Celia has the following obligations

J X due ar the end of 2 vears

I,\ — 200 due at the end of | vears

Celia pavs a total of 15,000 to purchase enough of each type of bond in order 1o exactly
mateh rhe obligations. Determine X to the nearest hundredths place.
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8. Paul Sr. wants to buy a vintage Limited edition Harley Davidson motoreyele in 6 years.
The motorevele currently costs 16.0000 and he assumes inflation will increase the price of
the Harley by 3% cach year. Paul Sr. will make quaterly deposits into an account beginning
three mouth from today in order to have exactly enough to buy the motorcyele outright.
Determine the amount Paul Sr. needs to deposit each quater if he receives 89 compounded
quaterly on the deposits.
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9. A L00Y face value Scyear bond with 4990 annual coupons, redeemable ar 1,200 is selling
for 1123770 A 100 face value S-year bond with 1% annual coupons. redeemable at par. is
selling for 770 Determine the price. 0 consistent with an S-year spot rate of 3.5%.
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10. You are given the following table of interest rates:

- Calendar Year or Investment | Intesment Year Rate | Portfolio Rates
\/ 2'? l‘)z [,?{ }} -+3
2009 0.06 | 0.07 (.08 0.05
2010 0.07 1 0.07 0.07 X%
2011 10081 0.081 010 (X + 1%

1000 is invested at the beginning of vears 2009 and 2010, The totalfamount of interest paid

for yvear 2013 is 163.23. Find the portfolio rate for 2014
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