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An insurance company earned a simple rate of interest of 8% over the last calendar
year based on the following information:

tem Rs.

Assets, beginning of year | 25,000,000

Salesrevenue X

Net investment income 2,000,000

Sdaries pad 2,200,000

Other expenses paid 750,000
All cash flows occur at the middle of the year. Calculate the effective yield rate. 3)
Fill in the blanks:
Two factors that might influence the level of interest rates are the likelihood of

on payments and the possible or of currency. Q)

The calculation of the amount of interest payable under a financial arrangement can
be expressed in terms of or : Q)

To accumulate Rs.8000/- at the end of 3n years, deposits of Rs.98/- are made at the

end of each of the first n years and 196 at the end of each of the next 2n years. The

annual effective rate of interest isi . You aregiven (I +i)"=2.0.

Determine i. (2

Big Bazaar is running a promotion during which customers have two options for
payment. Option oneisto pay 90% of the purchase price two months after the date of
sale. Option two is to deduct X% off the purchase price and pay cash on the date of

sadle. A customer wishes to determine X such that she is indifferent between the two
options valuing them using an effective annua interest rate of 8%. What is the
equation of value the customer would need to solve? 2

A bank offers the following choices for certificates of deposit:

Term (in years) | Nominal annual interest
rate convertible quarterly

1 4.00%
3 5.00%
5 5.65%

The certificates mature at the end of the term. The bank does NOT permit early

withdrawals. During the next 6 years the bank will continue to offer certificates of

deposit with the same terms and interest rates. An investor initialy deposits

Rs.10,000/- in the bank and withdraws both principa and interest at the end of 6

years. Calculate the maximum annual effective rate of interest the investor can earn

over the 6-year period.
(4)
[13]
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Q.2)
() What are the different types of loans? Describe in brief. 3

(i) A loan is being repaid with 25 annual payments of Rs.300~ each. With the
10" payment, the borrower pays an extra Rs.1000/-, and then repays the balance over
10 years with a revised annual payment. The effective rate of interest is 8%.
Calculate the amount of the revised annual payment. 3

(@iii) An investor borrows an amount at an annual effective interest rate of 5% and will
repay all interest and principal in a lump sum at the end of 10 years. She uses the
amount borrowed to purchase a Rs.1000/- par vaue 10-year bond with 8%
semiannua coupons bought to yield 6% convertible semiannually. All coupon
payments are reinvested at a nominal rate of 4% convertible semiannually.

Calculate the net gain to the investor at the end of 10 years after the loan is repaid. 4)

(iv) A loanisrepaid with level annual payments based on an annua effective interest rate
of 7%. The 8th payment consists of Rs.789/- of interest and Rs.211/- of principd.

Calculate the amount of interest paid in the 18" payment. )

(v) Define the characteristics of government index linked bonds. Explain in practice why
most index linked securities carry some inflation risk in practice. 3
[18]

Q.3) An inditution has a liability to pay Rs.15,000~ per annum, halfyearly in arrears,

forever.
(i) Cadculate the present value and volatility of the liability at 8% pa effective. (6)
(i) Cdlculate the duration of the liability at 8% pa effective. Q)
The following two stocks are available for investment:
Stock A:

A special 5-year stock that pays a coupon of Rs.5/- per Rs.100/- nomina at the end
of the first year rising, by 2% pa compound, to 5 x 1.02 * at the end of the fifth year.

Stock B:
An nyear zero-coupon bond.
The ingtitution chooses to invest equal amounts of cash in Stock A and Stock B.

(>iii) If the institution requires that the duration of the assets must equal the duration of the
liabilities, show that n, the term of the zero-coupon bond, must equal 22 years if

interest rates are 8% pa effective. (8)

(iv) Do you think that the institution has managed to implement an immunization
strategy? Give reasons, but not any calculations, to support your answer. 2
[17]

Q.4) A loan of nomina amount of Rs.100,000/- is to be issued bearing interest payable
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quarterly in arrear at arate of 8% p.a. Capital isto be redeemed at 105% on acoupon
date between 15 and 20 years after the date of issue, inclusive, the date of redemption
being at the option of the borrower.

@) An investor who is liable to income tax at 40% and tax on capital gains a 30%
wishes to purchase the entire loan at the date of issue. What price should she pay to
ensure a net effective yield of at least 6% p.a.? 9

(i) Exactly 10 months after issue the loan is sold to an investor who pays income tax at
20% and capital gains tax at 30%. Calculate the price thisinvestor should pay to
achieve ayield of 6% p.a. on the loan:

(a) assuming redemption at the earliest possible date. 3

(b) assuming redemption at the latest possible date. 3

(iii) Explain which price the investor should pay to achieve ayield of at least 6% p.a. 2
[17]

Q.5)

(i) firistheforward rate applicable over the period ttot + r. it is the spot rate over the
period O to t. The gross redemption yield from a one year bond with a 6% annual
coupon is 6% per annum effective; the gross redemption yield from atwo year bond
with a 6% annual coupon is 6.3% per annum effective; and the gross redemption
yield from athree year bond with a 6% annual coupon is 6.6% per annum effective.
All the bonds are redeemed at par and are exactly one year from the next coupon

payment.
(a) Cdculate iy, i; and i3 assuming no arbitrage. (5)
(b) Caculate fp 1, f1,1 andf 21 assuming no arbitrage. (5)
(i) Explain why the forward rates increase more rapidly with term than the spot rates. 2

(iif) You are given the following term structure of spot interest rates:
Term (inyears) | Spot interest
rete

5.00%
5.75%
6.25%
6.50%

A three year annuity-immediate will be issued a year from now with annua

payments of Rs.5000~. Using the forward rates, calculate the present value of this

annuity a year from now. ©)

[15]

BIWIN| -

Q.6) A company is adopting a particular investment strategy such that the expected annual
effective rate of return from investments is 7% and the standard deviation of annual
returns is 9%. Annua returns are independent and (1 + i) is lognormally distributed
where it is the return in the t" year. The company has received a premium of
Rs.1,000/~ and will pay the policyholder Rs.1,400/- &fter 10 years.
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(i) Caculate the expected value and stardard deviation of an investment of Rs.1,000/-
over 10 years, deriving al formulae that you use. 9

(i) Calculate the probability that the accumulation of the investment will be less than

50% of its expected value in ten years time. 8)

(i)  The company has invested Rs.1, 200/- to meet its liability in 10 years time. Calculate
the probability that it will have insufficient funds to meets its liability. (3)
[20]
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