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Time : 3 Hours Marks : 80

Instruction :
1. All Questions are Compulsory.

2. Each Sub-question carry 5 marks.

3. Each Sub-question should be answered between 75 to 100 words. Write every questions
answer on separate page.

4. Question paper of 80 Marks, it will be converted in to your programme structure marks.

1. Solve any four sub-questions.

a) i) Define payback period and discounted payback period. 2

ii) Discuss why both the discounted payback period and the payback period are
inferior measures compared to the net present value for determining whether to
proceed with an investment project or not. 3

b) A Company has set up a new project and will invest Rs. 10 crores per annum for the
first two years of the project, the investment being made continuously during this
period. The project will then start to receive payments at the end of each year, the
first payment occurring at the end of year 3 of the project. The amount of payment at
the end of year 3 will be Rs. 8 crores, reducing by Rs. 0.5 crores in each of the
subsequent years until the annual amount is Rs. 3 crores, after which the annual
reduction will be Rs. 1 crore. When the payments have reduced to zero, the company’s
involvement in the project will end.

Calculate the net present value of the project at a rate of interest of 10% p.a. effective.
5

c) A telecommunications company has perfected a video telephone that costs £300 to
manufacture. The company intends to offer the telephone for rental only, on
three-year contracts. The net rental income will be received continuously at the constant
rates of £120 p.a. during the first year, £150 p.a. during the second year and £180 p.a.
during the third year. At the end of the three year contract, the telephone will have a
salvage value to the company of £80.

Calculate, to the nearest percent, the internal rate of return achieved by the company
on a video telephone. 5

d) The fund value of an individual pension fund account was Rs. 95,000/- on 1st July,
2006 and Rs. 1,65,065/- on 30th June, 2012. During the period the investor made a
payment of Rs. 9,000/- on 1st July 2009 and didn’t withdraw any amount. The fund
manager found that between 1st July, 2006 and 1st July, 2012, the Money-Weighted
rate of return for the account was 1.25 times its Time-Weighted rate of return.

Calculate the fund value as on 30th June, 2009. 5
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e) Actuarial students study group had a fund balance of 75 on January 1 and 60 on
December 31 in a particular calendar year.  At the end of every month during the year,
the group deposited 10 from membership fees. There were withdrawals of 5 on
February 28, 25 on June 30, 80 on October 15, and 35 on October 31.

Calculate the money-weighted rate of return for the year. 5

2. Solve any four sub-questions.

a) An investment bank is issuing a bond with a coupon of 7.5% per  annum payable
quarterly in arrears and redeemble at par. The bond will be redeemed at the option of
the borrower on any coupon payment date between 8 and 12 years from the date of
issuance, both inclusive. An investor only liable to income tax of 25% wants to invest
in the bond.

Calculate the maximum price that the investor should pay for the bond if she wants to
earn a net effective rate of return of 5.5% per annum. 5

b) The Government of a country issued at par index linked bonds in April 2008 with
maturity after exactly 3 years and coupons @8.25% p.a. payable yearly in arrears.
The coupons and redemption amount are linked to an inflation index with a one year
time lag. The index value at 1st April of each year were as follows:

Year 2007 2008 2009 2010 2011

Index 158 167 175 190 230

i) Find the inflation rates p.a. for each year implied by the above table of indices.
2

ii) Calculate the coupon and redemption payments made each year per Rs. 100
nominal. 3

c) An ordinary share pays annual dividends. The next dividend is expected to be 6p per
share and is due in exactly six months’ time. It is expected that subsequent dividends
will grow at a rate of 6% per annum compound and that inflation will be 4% per
annum. The price of the share is 175p and dividends are expected to continue in
perpetuity.

Calculate the expected effective real rate of return per annum for an investor who
purchases the share. 5

d) An investor buys a property contract that gives rental income for 48 years. The value
of property at the end of 48 years is expected to be original purchase price increasing
every year at compound annual rate expected of 10% p.a. The initial rent of the property
is Rs. 15,000 per month payable in advance and will increase by 15% compound
every 3 years.

What would be the purchase price of the property if the investor wants to achieve a
yield of 12% per annum effective? 5
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e) On 1 January 2000 an investor purchased £10,000 nominal of a stock that pays coupons
on 30 June and 31 December at the rate of 6% p.a. and is redeemable at par on 31
December, 2012. The investor, who has no unused tax allowances, is liable for income
tax payable at the rate of 40% on each 1 August in respect of coupons received during
the previous calendar year. If the investor’s net redemption yield on this investment
is 5% p.a. effective, calculate the price paid for the holding. 5

3. Solve any four sub-questions.

a) Outline how a debenture differs from a government bond. 5

b) Describe the investment characteristics of (i) Eurobonds (ii) Short Interest Rate
Futures. 5

c) The 1, 2, 3, 4 and 7 year spot rates are 4%, 3.75%, 3.6%, 3.5% and 3.9% p.a.
respectively. The 3-year forward rate from time 3 is 3.8% p.a. and the 3-year forward
rate from time 2 is 3.7% p.a.

i) Calculate the 2-year forward rate from time 5. 2

ii) Calculate the present value of payments of 5 at the end of each of the 7 years. 2

iii) Calculate the accumulated value at time 6 of a payment of £100 at time 1. 1

d) A fixed-interest security, redeemable at par in 10 years, pays annual coupons of 9%
in arrear and has just been issued at a price to give an investor who does not pay tax a
rate of return of 7% per annum effective.

Calculate the discounted mean term (duration) and the effective duration (volatility)
of the security at issue. 5

e) i) State the three conditions for Redington’s immunization against small changes
in the rate of interest. 3

ii) List six factors that influence the variation in interest rates over time. 2

4. Solve any four sub-questions.

a) i) Explain what is meant by the “no arbitrage” assumption in financial mathematics.
2

ii) A one-year forward contract is issued on 1 January, 2005 on a share with price
of Rs. 550 on that date. Dividends of Rs. 60 are expected on 30 June, 2005 and
31 December, 2005. The risk-free spot rates for 6-month and 12-month are 5%
and 5.5% per annum effective respectively on 1 January, 2005. 3
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b) Six months ago, an investor entered into a one-year forward contract to purchase a
non dividend paying stock. The risk-free force of interest was 4% per annum. The
value of the stock is now 98% of its original value.

Calculate the minimum value for the risk-free force of interest at which the original
forward contract still has a positive value to the investor. 5

c) In any year, the yield on funds invested with a given insurance company has mean j and
standard deviation s and is independent of the yields in all previous years. Let it be the
rate of interest earned in the tth year. 5

d) The monthly return i on a fund has a mean of 1.70% and standard deviation of 2%.
Assume that (1 + i) is log normally distributed.

Calculate the value of k such that the probability of i being greater than k is 80%. 5

e) A cash sum of £ 10,000 is invested in a fund and held for 15 years. The yield on the
investment in any year will be 5% with probability 0.2, 7% with probability 0.6 and
9% with probability 0.2, and is independent of the yield in any other year.

Calculate the standard deviation of the accumulation at the end of 15 years. 5
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