
Additional Exercises Part 2 
 
 
 
 
Exercise A2_1: 
 
Suppose €1 has been invested in 1800 at 2.3% interest compounded yearly. 
 
(a) How much would that investment be worth in 2019? 
 
(b) What if the interest rate is 4.5% p.a.? 
 
Solution: 
(a) €145.47 
(a) €15,362.70 
 
 
 
Exercise A2_2: 
 
The number of years n required for an investment at interest rate r to double in value must 
satisfy (1+r)n = 2. Calculate n for r = 0.1% p.a., 1% p.a., 3% p.a., 7% p.a., and 10% p.a. 
 
Solution: 
(0.1%) 693.49 years 
(1%) 69.66 years 
(3%) 23.45 years 
(7%) 10.24 years 
(10%) 7.27 years 
 
 
 
Exercise A2_3: 
 
Find the annually payed interest rate that yields the same value as the following monthly 
payed interest rates: 
 
(a) 4.5% p.a. compounded monthly 
(b) 12% p.a. compounded monthly 
 
Solution: 
(a) 4.59% p.a. 
(b) 12.68% p.a. 
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Exercise A2_4: 
 
An investor owns 1,000 of company XY and has in addition 25,000 EUR in cash. We can 
observe the following stock prices, subscription rights (SR), and dividend payments: 
 

Date Share price (EUR) SR-value (EUR) Dividend (EUR) 
Thu 10.10. 95   
Fri 11.10. 96   

Mon 14.10. 78 22  
Tue 15.10. 77.5   
Wed 16.10. 76  4 
Thu 17.10. 75   

 
Calculate: 
 
(a) the stock value, the cash value, and the total value of the investor (a1) right after the 
seasoned equity offering (i.e. before trading starts on Mon, 14.10.), and (a2) at the end of 
Mon, 14.10. (i.e. after trading stopped), when (i) she exercises all subscription rights (i.e. buys 
new shares), or (ii) sells all subscription rights at the calculated fair value (i.e. at 22 EUR). 
New shares can be bought for 30 EUR each and 2 old shares are necessary to buy one new 
share (2:1 ratio). 
 
(b) total daily returns for the investor. 
 
 
Solution: 
 
(a1, i) 
Stock value: 111,000 EUR 
Cash value:  10,000 EUR 
Total value: 121,000 EUR 
 
(a1, ii) 
Stock value: 74,000 EUR 
Cash value:  47,000 EUR 
Total value: 121,000 EUR 
 
(a2, i) 
Stock value: 117,000 EUR 
Cash value:  10,000 EUR 
Total value: 127,000 EUR 
 
(a2, ii) 
Stock value: 78,000 EUR 
Cash value:  47,000 EUR 
Total value: 125,000 EUR 
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(b) Total Returns: 
 

Date Total return (%) 
Thu 10.10. - 
Fri 11.10. +1.053 

Mon 14.10. +5.405 
Tue 15.10. -0.641 
Wed 16.10. +3.226 
Thu 17.10. -1.316 

 
 
 
Exercise A2_5: 
 
The correlation between stocks Zo and Xp is 0.1. Risk and expected return of these stocks are: 
 
Stock Zo Xp 
Expected return (in % p.a.) 10 18 
Standard deviation (in % p.a.) 15 30 
 
(a) Find the portfolio weights for Zo and Xp that generate minimum portfolio risk. 
(b) What is the minimum portfolio risk (i.e. standard deviation)? 
(c) What is the expected return of this portfolio? 
 
Solution: 
 
(a) weight Zo: 82.61% 
(b) 13.92% 
(c) 11.39% 
 
 
 
Exercise A2_6: 
 
Mrs. P. invested 60% in stock A and the remainder in stock B. She builds her portfolio based 
on the following characteristics: 
 
Stock A B 
Expected return (in % p.a.) 15 20 
Standard deviation (in % p.a.) 20 22 
Corr (RA,RB) 0.5  
 
(a) Calculate the expected return and the standard deviation of her portfolio. 
(b) How does the answer in (a) change, when the correlation coefficient changes to 0.0 or -
0.5? 
(c) Calculate the minimum variance portfolio based on the correlation in the table. 
(d) Assume Mrs. P. only can invest in stock A or in stock B. Would it then be better or worse 
for her to only invest in stock A or only in stock B? 
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Solution: 
 
(a) 
E[RP] = 17% 
σ[RP] = 18.084% 
 
(b) 
E[RP] = 17% 
σ[RP] = 10.763% 
 
(c) 
xA = 59.46% 
xB = 1- xA = 40.54% 
 
(d) 
This depends on her risk preferences (risk aversion level). 
 
 
 
Exercise A2_7: 
 
An investor wants to invest into two companies with the following characteristics: 
 
Stock A: Expected return = 18% p.a., volatility (σ) = 40% p.a. 
 
Stock B: Expected return = 12% p.a., volatility (σ) = 25% p.a. 
 
 
(a) Calculate the Minimum-Variance-Portfolio (weights, expected return, volatility), when the 
correlation between A and B amounts to 0.3. 
 
(b) How does the answer in (a) change, when the correlation between the two stocks is -1? 
 
 
Solution: 
 
(a) 
xA = 20% 
xB = 1- xA = 80% 
 
E[RP] = 13.2% 
σ[RP] = 23.7% 
 
 
(b) 
xA = 38.46% 
xB = 1- xA = 61.54% 
 
E[RP] = 14.31% 
σ[RP] = 0% 
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Exercise A2_8: 
 
Assume that the expected rate of return of the market is 10% p.a. and the return on T-Bills 
(risk-free rate) is 1% p.a. The risk (standard deviation) of the market is 18% p.a. 
 
(a) What is the equation of the capital market line (CML) for a portfolio P on the CML? 
 
(b) If an expected return of 4% p.a. is desired, what is the risk (standard deviation) of this 
portfolio? 
 
(c) If you have €1,000 to invest, how should you allocate it to achieve position in (b)? 
 
(d) If you invest €300 in the risk-free asset and €700 in the market portfolio, how much 
money should you expect to have at the end of the year? 
 
 
Solution: 
 
(a) E[RP] = 1% + 0.5*σP 
 
(b) σP = 6% 
 
(c) invest 2/3 (€666.67) risk free, and 1/3 (333.33) in the market 
 
(d) €1,073 
 
 
 
Exercise A2_9 
 
The following information is available for three stocks and the market portfolio: 
 
 Market Portfolio Stock A Stock B Stock C 
E[R] (% p.a.) 8 5 15 10 
σ (% p.a.) 15 20 30 40 
ρi,M - 0.7 0.5 0.8 
 
ρi,M Correlation between stock i and the market portfolio 
 
RF = 4% p.a. 
 
Question: Are the three stocks under- or overvalued (based on the CAPM)? 
 
 
Solution: 
 
SML:  E[RP] = 4% + β(8-4) 
 
βA = 0.933 
βB = 1.000 
βC = 2.133 
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CAPM: 
E[RA] = 4% + 0.933⋅4 = 7.732% > 5% overvalued 
E[RB] = 4% + 1.000⋅4 = 8% < 15%  undervalued 
E[RC] = 4% + 2.133⋅4 = 12.532% > 10% overvalued 
 
 
 
Exercise A2_10: 
 
An investor wants to generate a portfolio with an expected return of 9% p.a. 2 investment 
possibilities exist: (i) stock market (expected return of the market portfolio = 11% p.a., 
volatility = 25 p.a.) and (ii) Money Market (3M-Euribor rate = 3% p.a.). 
 
(a) Which portfolio should the investor choose if the CAPM is valid? 
 
(b) Which risk (volatility) does this portfolio have? 
 
(c) What is the beta of this portfolio? 
 
(d) What is the expected return of this portfolio, when the stock market is expected to drop by 
10%? 
 
 
Solution: 
 
(a) 
stock market: 75% 
money market: 25% 
 
(b) 18.75% 
 
(c) 0.75 
 
(d) -6.75% 
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