HW 6.3 (a) Key

1. A company must pay a benefit of 1400 to a customer in two years. To provide for the benefit, the company will
buy one-year and three-year zero-coupon bonds. The one-year and three-year spot rates are 4% and 5%

respectively. The company wants to fully immunize itself from changes in market rate, which is currently at 10%.
What amount should it invest in the one-year bonds? [9.i-n #05]
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2. A company has a liability of 36,000 in 3 years. The company plans to fully immunize this liability using a
combination of 2-year zero-coupon bonds and 5-year zero-coupon bonds.

Assuming an annual effective interest rate of 4%, find the par value of the 2-year zero-coupon bond. [09i_AS5]
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3. Company ABC is required to pay their customers an amount of 15,000 after 3.5 years and 55,000 after 6.5 years.
Based on an annual effective interest rate of 6%, the company's actuary uses duration matching to construct a

portfolio of assets consisting of the following:

i) 3-year bond with 4% semiannual coupons.

ii) 7.5-year zero-coupon bond. L= LY.
Calculate the amount invested in the 7.5-year zero-coupon bond. [_Oq - A 21
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4. Company ABC is required to pay their customers 22,000 after 2 years. The company uses two of the following
bonds to construct a portfolio that fully immunizes the potential interest rate risk.

(i) 1-year zero-coupon bond

—(i)—2-year zero-coupen-bond——
(iii) 3-year zero-coupon bond
(iv) 4-year zero-coupon bond . .
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The market interest rate is 8%. Of the combinations that achieve full immunization, the company purchases the

two bonds that have the smallest total par value. Find the total par value of these two bonds. T oar _ AZ)
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5. A company has a liability of 600 in 1 year and a liability of 400 in 5 years. To pay for these liabilities, the
company purchases a 2-year zero coupon bond and a 3-year zero coupon bond. The company purchases the

bonds to ensure duration matching (that is, to satisfy the first two immunization conditions), assuming a market
rate of 3%.

i) Determine the par value of the 2-year bond.
ii) Has Redington immunization been achieved?

E 504; No B) 523; No C) 504;Yes D) 523;Yes E) There is not enough information to
determine.
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