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The exam consists of three problems. They count equally. Start by
reading through the whole exam, and make sure that you allocate time to
answering questions you find easy. You can get a good grade even if there
are parts of problems that you do not have time to solve.

Problem 1

Consider a risk-averse person who maximizes expected utility. Show that
in a simple portfolio problem with one risky and one risk free asset, the
person will invest a strictly positive amount in the risky asset if and only if
its expected rate of return, E(r̃), exceeds the rate of return on the risk free
asset, rf . Give a verbal interpretation of the result.

Problem 2

Consider an economy where the standard Capital Asset Pricing Model holds,
with a large number of different shares traded in the stock market. You
are not asked to derive the model or even state all assumptions behind it.
Consider two of the many firms in this economy, and assume that they do
not pay any dividends in the period we are concerned with. For simplicity
we assume they are financed by equity only, no debt. The total value today
of all shares in the two firms are X0 and Y0, respectively, and their respective
total share values one period into the future are X̃1 and Ỹ1, both stochastic.
The ratio of the total values today is X0/Y0 = 1/5.

(a)

A merger between the firms is considered. Assume that the merged firm will
have total value next period equal to Z̃1 = X̃1 + Ỹ1. Show how today’s value
of the merged firm, Z0, relates to X0 and Y0. Show how the beta of the
shares in the merged firm, βZ , relates to the betas of the two existing firms,
βX and βY .

(b)

The rates of return of the shares of the firms are r̃X and r̃Y , respectively,
with the properties that E(r̃X) = 0.04, E(r̃Y ) = 0.16, var(r̃X) = 0.09 = 0.32,
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var(r̃Y ) = 0.16 = 0.42, and cov(r̃X , r̃Y ) = 0.02. Assuming that the merger
does not happen: Show that the minimal variance of the rate of return of any
possible portfolio of these two shares is 0.6/9 ≈ 0.06667 ≈ 0.25822. Illustrate
with a suitable diagram which portfolios can be created from the two shares.
Assuming instead that the merger happens, show the location of the merged
firm’s shares in the diagram.

(c)

Discussing the possible benefits and drawbacks of the merger, one person ar-
gues, “The return on the shares of the merged firm will have a lower variance
than the shares of any of the two existing firms. This is a benefit for share-
holders.” Discuss both parts of this statement: What can you say about the
first, factual claim? What can you say about the benefit for shareholders?

Problem 3

(a)

Show how to derive the value of a call option by an absence-of-arbitrage
argument in a binomial model of share prices. Assume that the option is of
European type with expiration one period into the future, and that the share
does not pay dividends during that period. In this model the relative change
in the share price between two periods is either u or d, while the riskless
interest rate is r.

(b)

A variable defined as

p =
er − d

u− d

has a particular meaning. Does this variable relate to the call option value,
and if yes, how? Does this variable play a role in the absence-of-arbitrage
argument, and if yes, how? Does this variable relate to the probability of
some change in the share price, and if yes, how?
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