Chapter 2

Exercise 1

Mr Woolly is choosing between two possible investment opportunities:

a. A government bond which will mature in exactly one year and on that date the nominal amount (£100) and a 3% interest payment will be made. The price of £100 nominal of this stock is £98 today.

b. 100 shares costing 98p each in a company specialising in software for personal computers. The return on the shares is uncertain but the investor has read a report on the company which estimates the one-year return to be as follows, subject to how the economy be​haves and how the company's products are received by the market:

	Reception of

new products
	Economic situation

	
	Growth
	Recession

	Good
	r = 30%

p = 0.2
	r = 15%

p = 0.3

	Bad
	r = 10%

p = 0.3
	r = -10%

p = 0.2



where r = total rate of return and p = probability

(i) Using expected values and standard deviations, calculate the expected return and risk of the two investments.

(ii) Bearing in mind that inflation is expected to be 5% in the next twelve months, which investment would you advise Mr Woolly to make?

(iii) What other factors would you take into consideration?

Solution to Exercise 1(i)

The expected return on the government bond is 5.10% pa, calculated as follows (see p41 for full explanation):


[image: image1.wmf].

.

%

10

.

5

0510

.

0

98

98

3

100

a

p

=

=

-

+


If we assume that the bond is risk-free, then the return is certain (in nominal terms), and the risk, as measured by the standard deviation of possible returns, is zero.

The expected return on the share is 11.5% pa, calculated as follows (see p57 for full explanation):

	Return
	Probability
	

	r
	p
	r x p

	30%
	0.2
	0.060

	15%
	0.3
	0.045

	10%
	0.3
	0.030

	-10%
	0.2
	-0.020

	Expected return


	0.115

or 11.5%


The risk of the shares, as measured by the standard deviation of returns, is 12.855%, calculated as follows:

	Return
	Dispersion
	Square of dispersion
	Probability of return
	

	
	Ri – E(R)
	(Ri – E(R))2
	pi
	(Ri – E(R))2pi

	30%
	18.500%
	0.034225
	0.2
	0.0068450

	15%
	3.500%
	0.001225
	0.3
	0.0003675

	10%
	-1.500%
	0.000225
	0.3
	0.0000675

	-10%
	-21.500%
	0.046225
	0.2
	0.0092450

	Variance
	
	0.0165250
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Solution to Exercise 1(ii)

The Fisher equation (p50) states that:

(1 + nominal rate) = (1 + real rate)(1 + inflation rate)

or

(1 + nominal rate)/(1 + inflation rate) = (1 + real rate) 

or

[(1 + nominal rate)/(1 + inflation rate)] - 1 = real rate 

So the expected real rate of return on the bond is:
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And the expected real rate of return on the shares is:
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The government bond is therefore expected to yield a negligible real rate of return, so that if actual inflation exceeds forecast by even a very small margin, the real rate of return will be negative.  The shares are expected to yield nominal and real rates of return of 11.5% and 6.19% respectively, but with a standard deviation of nearly 13% there is more than a one-in-six chance that the nominal return will be negative and the real rate of return will be worse than -5%.  Ultimately, the advice to Mr Woolly must be based on an assessment of his own utility curve and on his appetite for risk.

Solution to Exercise 1 (iii)
One key factor, on which we have no information here, is the volatility of the inflation rate itself, i.e. how its actual value is likely to be distributed around its expected value.

Exercise 2

Solution to Exercise 2
Solutions to this exercise are set out and analysed in detail in Chapter 4, from p104 onwards.

Exercise 3

The table reproduced at the end of this exercise sets out the probabilities of different possible levels of total annual return on two shares M and N. 

a. Calculate the expected return on each share

b. Calculate the variance and standard deviation of returns on each share.

c. Which of the two shares seems to offer the better combination of return and risk?

d. Is there any reason why a simple comparison of expected return and standard deviation of returns may not offer a comprehensive guide to the relative attractiveness of these two shares?

	Expected return p.a.
	Probability

	
	Share M
	Share N

	5.0%
	2%
	4%

	6.0%
	4%
	5%

	7.0%
	8%
	6%

	8.0%
	13%
	9%

	9.0%
	15%
	13%

	10.0%
	16%
	12%

	11.0%
	15%
	10%

	12.0%
	13%
	9%

	13.0%
	8%
	8%

	14.0%
	4%
	7%

	15.0%
	2%
	6%

	16.0%
	 
	4%

	17.0%
	 
	3%

	18.0%
	 
	2%

	19.0%
	 
	1%

	20.0%
	 
	1%


Solution to Exercise 3 (a)

Share M
	Return
	Probability
	

	r
	p
	r x p

	5.0%
	2%
	0.0010

	6.0%
	4%
	0.0024

	7.0%
	8%
	0.0056

	8.0%
	13%
	0.0104

	9.0%
	15%
	0.0135

	10.0%
	16%
	0.0160

	11.0%
	15%
	0.0165

	12.0%
	13%
	0.0156

	13.0%
	8%
	0.0104

	14.0%
	4%
	0.0056

	15.0%
	2%
	0.0030

	Expected return


	0.1000

or

10.00%


Share N
	Return
	Probability
	

	r
	p
	r x p

	5.0%
	4%
	0.0020

	6.0%
	5%
	0.0030

	7.0%
	6%
	0.0042

	8.0%
	9%
	0.0072

	9.0%
	13%
	0.0117

	10.0%
	12%
	0.0120

	11.0%
	10%
	0.0110

	12.0%
	9%
	0.0108

	13.0%
	8%
	0.0104

	14.0%
	7%
	0.0098

	15.0%
	6%
	0.0090

	16.0%
	4%
	0.0064

	17.0%
	3%
	0.0051

	18.0%
	2%
	0.0036

	19.0%
	1%
	0.0019

	20.0%
	1%
	0.0020

	Expected return


	0.1101

or

11.01%


Solution to Exercise 3 (b)

Share M
	Return
	Dispersion
	Square of dispersion
	Probability of return
	

	
	Ri – E(R)
	(Ri – E(R))2
	pi
	(Ri – E(R))2pi

	5.0%
	-5.000%
	0.0025
	2%
	0.0000500

	6.0%
	-4.000%
	0.0016
	4%
	0.0000640

	7.0%
	-3.000%
	0.0009
	8%
	0.0000720

	8.0%
	-2.000%
	0.0004
	13%
	0.0000520

	9.0%
	-1.000%
	0.0001
	15%
	0.0000150

	10.0%
	0.000%
	0.0000
	16%
	0.0000000

	11.0%
	1.000%
	0.0001
	15%
	0.0000150

	12.0%
	2.000%
	0.0004
	13%
	0.0000520

	13.0%
	3.000%
	0.0009
	8%
	0.0000720

	14.0%
	4.000%
	0.0016
	4%
	0.0000640

	15.0%
	5.000%
	0.0025
	2%
	0.0000500

	Totals
	1.0
	0.0005060
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Share N
	Return
	Dispersion
	Square of dispersion
	Probability of return
	

	
	Ri – E(R)
	(Ri – E(R))2
	pi
	(Ri – E(R))2pi

	5.0%
	-6.010%
	0.0036
	4%
	0.0001445

	6.0%
	-5.010%
	0.0025
	5%
	0.0001255

	7.0%
	-4.010%
	0.0016
	6%
	0.0000965

	8.0%
	-3.010%
	0.0009
	9%
	0.0000815

	9.0%
	-2.010%
	0.0004
	13%
	0.0000525

	10.0%
	-1.010%
	0.0001
	12%
	0.0000122

	11.0%
	-0.010%
	0.0000
	10%
	0.0000000

	12.0%
	0.990%
	0.0001
	9%
	0.0000088

	13.0%
	1.990%
	0.0004
	8%
	0.0000317

	14.0%
	2.990%
	0.0009
	7%
	0.0000626

	15.0%
	3.990%
	0.0016
	6%
	0.0000955

	16.0%
	4.990%
	0.0025
	4%
	0.0000996

	17.0%
	5.990%
	0.0036
	3%
	0.0001076

	18.0%
	6.990%
	0.0049
	2%
	0.0000977

	19.0%
	7.990%
	0.0064
	1%
	0.0000638

	20.0%
	8.990%
	0.0081
	1%
	0.0000808

	Totals
	1.0
	0.0011610
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Solution to Exercise 3 (c)
Share M offers an expected return of 10% with a standard deviation of 2.25%, while Share N offers an expected return of 11.01% with a standard deviation of 3.41%.

Strictly, we cannot compare these two shares with each other without some knowledge of the investor’s utility curve.  But one feature of the comparison does immediately stand out.

If the expected returns of both shares were continuously and normally distributed, there would be approximately a 1-in-6 chance that each would fall short of its expected value by one standard deviation, i.e. would achieve a return of less than 7.75% (share M) and 7.60% (share N).  This comparison puts share N in rather an unflattering light, considering that its expected return is only 1% higher than that of share M.

Solution to Exercise 3 (d)

But the returns are not continuously but discretely distributed and - in the case of share N - are not normally distributed but exhibit a marked right-skewness, as demonstrated by the fact that both the mode and the median are 10% whilst the mean is 11%.  Standard deviation on its own provides a robust basis for comparison of risk only if the returns are continuously and normally distributed.  In this case, as a first step, one would need to investigate further the underlying reason for the skewness of the expected returns on share N before proceeding with the analysis. 

Exercise 4
An investor requires a real rate of return of 4% p.a. and expects inflation over the next year to be 6% p.a.

a. What nominal rate of return does he require from the investment?

b. Assuming that he achieved the required nominal rate of return, what real rate of return will he actually achieve if inflation during the year turned out to be not the expected 6% p.a., but

i. 2% p.a.

ii. 10% p.a.?

Solution to Exercise 4 (a)
Using Fisher again:

Required nominal rate of return = 
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Solution to Exercise 4 (b)
Actual real rate of return =

With 2% inflation, 
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With 10% inflation, 
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Exercise 5

In 1921, an investor in short-term (i.e. risk-free) UK government debt would have earned a nominal annual return of 5.34%.  In the course of the year, the general price level fell by 26%.  What real rate of return would the investor have earned in the year?

Solution to Exercise 5

Real rate of return = 
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