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CBCS Semester — 111

Duration: 3 Hours Maximum Marks: 75

Instructions to Candidates:
e Use of scientific calculator is allowed.
e Attempt any four questions out of six.
e All questions carry equal marks. Subparts of a question carry equal weightage.
e Answers may be written either in English or in Hindi; but the same medium should be
used throughout the paper.
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1. (a) Explain the concept of Net Present Value (NPV) using an example. How is it different
from Internal Rate of Return (IRR)? (6.25)

(b) Ajay requires an amount of $129,200 by the end of seventeen years for which he
wants to invest today. The money would earn 9 percent interest compounded annually
and the deposits will be made in equal annual amounts. Every deposit is made at the end
of each time period.
(1) What is the amount deposited by Ajay annually to achieve the objective? (3.25)
(i) In place of making annual deposits, Ajay decides to make one single payment
today to achieve the objective. What is the amount of this single payment if the
money still earns 9 percent interest compounded annually. (3)

(c) Explain the annual worth method with the help of an example. How does it differ
from the NPV analysis. (6.25)
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2. (a) Find the Duration D and Modified Duration DM of a perpetuity that pays an amount
X at the end of each year. Assume a constant interest rate r compounded yearly. (6.25)

(b) What are price-yield curves? Explain the property of price-yield curves with respect
of maturity, coupon and yield to maturity. (6.25)

(c) ANZ insurance company must indemnify a customer for a claim of $10 million in 1
year and of further $4 million in 5 years. The yield curve is flat at 10%.
i. In order to completely fund and immunize the obligation using a single zero-coupon
bond, what maturity bond must the insurance company purchase?(3.25)
ii. Derive the face value and market value of that zero-coupon bond? (3)
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3. (a) Define Spot Rate and Forward Rate. Derive the relationship between the two. (6.25)
(b) How does expectations theory explain the terms structure of interest rate? (6.25)

(c) The current price of government treasury bonds is as follows:

Maturity (in Coupon Price
years)
1 0 percent $97.474
2 5 percent $99.593

Assuming all coupons are annually paid with each bond having a par value of $100. What
are the 1-year and 2-year spot rates? What is the forward rate between year 1 and 2?
(6.25)
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4. (a) Variance of a portfolio is the weighted sum of variances of individual assets. True or
False? Explain. (6.25)

(b) In a 7-o diagram defined by non-negative mix of two assets 1 and 2, prove that the
triangular region defined by the two original assets, has a height on vertical axis A= (102
- _szl)/ G171 O3, (625)

(c) The complete space of available risky securities comprises of a large number of
stocks, each being identically distributed with E(r) = 15%, ¢ = 60%, and a common
correlation coefficient of p = 0.5.
() What are the expected return and standard deviation of an equally weighted
risky portfolio of 25 stocks? (3.25)
(i) What is the smallest number of stocks necessary to generate an efficient
portfolio with a standard deviation equal to or smaller than 43%? (3)
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5. (a) Differentiate between Capital Market Line and Security Market Line. (6.25)

(b) What is the beta of an efficient portfolio with E(Rj) = 20% if Rf = 5%, E(Rm) =
15%, and om = 20%? What is its aj ? What is its correlation with the market? (6.25)

(c) What is systematic risk? Why is it non-diversifiable? (6.25)
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6. (a) Certainty equivalent formula brings linearity between prices of two assets. Explain.
(6.25)

(b) “Inclusion of risk-free asset greatly simplifies the nature of feasible set”. Explain this
statement in comparison to two-fund theorem. (6.25)

(c) Consider n securities, each having E(Ri) = 0.01, a»(Ri) = 0.01 and cov(Ri , Rj) =

0.005
() What is the expected return and variance of an equally weighted portfolio

containing all n securities? (3.25)
(i) What value will the variance approach as n gets larger? (3)
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