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1. Probability density function f(z) = 3—;— describes the relative likelihood of the random variable z

within the range from z =0 to z = 2.

a) Show that the total probability between z = 0 and z = 2 equals to one.
b) Determine the expected value of z.

¢) Determine the variance of z.

d) Determine the probability P(z > 1).

2. Asset price S follows Geometric Brownian Motion with the expected return of ¢ = 0.12 and the
volatility of o = 0.40. The current asset price is 10 euros.
a) Determine the expected asset price at the end of a one-year period.
b) Determine the standard deviation of the asset price at the end of a one-year period.
¢) Determine the probability that the asset price is at or above 10 euros at the end of a
one-year period.

3. Three stocks together form a tangent portfolio corresponding to the risk-free rate of 3%. The weights
of the three stocks in the tangent portfolio are wy; = 0.472, wy = 0.286, and w3 = 0.242, and the
stocks trade currently at S; = 11.80, S = 8.25, and S; = 14.40. The expected return and the
volatility of the tangent portfolio are 12.5% and 28.4%, respectively. Suppose that you create an
efficient portfolio, worth of one million euros, at the expected return level of 8.7%.

a) Determine the amount of cash invested in the risk-free asset.
b) Determine the volatility of the portfolio.

¢) Determine the number of shares of asset #1 in the portfolio.

4. The realized daily return of an asset is 2.25%. Correspondingly, the realized daily market return is
1.00%. The parameters of the market modgl Ryt = &; + BiRmt + €, are estimated over the preceding
000-days period, and are §; = 0.0001 and £; = 1.4000.

a) Determine the daily market-adjusted abnormal percentage return.
b) Determine the daily risk-adjusted abnormal percentage return.

9. The table below contains the expected free unlevered cash flows of a firm over a period of six years.
The growth rate of the cash flow is expected to stabilize at a constant level 8%. The required rate
of return on assets is 10% in terms of annual compounding. Determine the value of the firm.

Year 2016 2017 2018 2019 2020 2021

Unlevered free cash flow 100.00 111.60 122.75 132.80 143.42 154.90
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