
Chapter 11 Risk and Uncertainty

Answer – Exercise 1
(a)
The best possible outcomes are as follows.
A (circumstances III) : 80

B (circumstance IV): 100

C (circumstance IV): 115

As 115 is the highest of these three figures, action C would be chosen using the maximax criterion.

(b)
The worst possible outcomes are as follows.

A (circumstances II) : (10)

B (circumstance III): 0

C (circumstance II): (5)

The best of these figures is 0 (neither a profit nor a loss), so action B would be chosen using the maximin criterion.

Answer – Exercise 2

The starting point for the tree is to establish what decision has to be made now. What are the options?

(a)
To test market

(b)
To abandon

The outcome of the 'abandon' option is known with certainty. There are two possible outcomes of the option to test market, positive response and negative response.

Depending on the outcome of the test marketing, another decision will then be made, to abandon the product or to go ahead.
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Answer – Exercise 3

Without perfect information, the option with the highest EV of profit will be chosen.
	
	Option A
	Option B
	Option C

	Prob.
	Profit
	EV
	Profit
	EV
	Profit
	EV

	
	$
	
	$
	
	$
	

	0.3
	(4,000)
	(1,200)
	0
	0
	1,000
	300

	0.5
	2,000
	1,000
	3,500
	1,750
	1,500
	750

	0.2
	10,000
	2,000
	4,000
	800
	2,000
	400

	
	
	1,800
	
	2,550
	
	1,450


Option B would be selected because it has the highest EV of profit.

Examination Style Questions
Answer 1

(a)
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Notes

a Demand at current selling prices × (1 + inflation rate) 
 contribution percentage. For example, with £50,000 demand at current prices, sales revenue will increase to £55,000 if the inflation rate is 10%. The contribution margin percentage remains constant at 60%, and therefore contribution will be £33,000.

b £40,000 fixed costs + (inflation rate × 0.15 fixed costs)
Summary of probability distribution

Probability of loss = 0.30

Probability of at least breaking even = 0.70

Probability of at least a profit of £20,000 = 0.10
Alternatively the entire probability distribution could be presented:

Probability of a loss of more than £9,000 = 0.03

Probability of a loss of more than £8,000 = 0.18

Probability of a loss of more than £7,000 = 0.30

Probability of a profit of at least £5,000 = 0.70

Probability of a profit of at least £6,000 = 0.64

Probability of a profit of at least £7,000 = 0.34

Probability of a profit of at least £8,000 = 0.34

Probability of a profit of at least £20,000 = 0.10

Probability of a profit of at least £22,000 = 0.09

Probability of a profit of at least £25,000 = 0.04
It should be noted that it is inappropriate to assume that all costs and selling prices will alter in line with each other. Also the existence of stocks will introduce a lag in the system.
(c)

A continuous probability distribution should be prepared for each variable which is subject to uncertainty; for example, sales demand, costs and inflation rate. Probabilities would be assigned to ranges of sales demand, costs and the inflation rate. For example, sales demand might be presented with probabilities attached for the following ranges:
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Answer 2
(a)

Maximax stands for maximising the maximum return an investor might expect. An investor that subscribes to the maximax philosophy would generally select the strategy that could give him the best possible return. He will ignore all other possible returns and only focus on the biggest, hence this type of investor is often accused of being an optimist or a risk-taker.
Maximin stands for maximising the minimum return an investor might expect. This type of investor will focus only on the potential minimum returns and seek to select the strategy that will give the best worst case result. This type of investor could be said to be being cautious or pessimistic in his outlook and a risk-avoider.
Expected value averages all possible returns in a weighted average calculation.
For example if an investor could expect $100 with a 0·3 probability and $300 with a 0·7 probability then on average the return would be:

(0·3 x $100) + (0·7 x $300) = $240
This figure would then be used as a basis of the investment decision. The principle here is that if this decision was repeated again and again, then the investor would get the EV as a return. Its use is more questionable for use on one-off decisions.

(Note: you were not asked for a critique of this method.)
(b)

Profit calculations

	
	Small Van
	
	Medium Van
	
	Large Van
	

	Capacity
	100
	
	150
	
	200
	

	Low demand (12)
	300
	W1
	468
	W2
	368
	W5

	High demand (190)
	300
	W2
	500
	W4
	816
	W6


	
	W1
	W2
	W3
	W4
	W5
	W6

	Sales
	1,000
	1,000
	1,200
	1,500
	1,200
	1,900

	VC
	(400)
	(400)
	(480)
	(600)
	(480)
	(760)

	Goodwill
	(100)
	(100)
	
	(100)
	
	

	VC adj.
	
	
	48
	
	48
	76

	Depreciation
	(200)
	(200)
	(300)
	(300)
	(400)
	(400)

	Profit
	300
	300
	468
	500
	368
	816


(c)
Which type of van to buy?

This depends on the risk attitude of the investor. If they are optimistic about the future then the maximax criteria would suggest that they choose the large van as this has the potentially greatest profit.
If they are more pessimistic, then they would focus on the minimum expected returns and choose the medium van as the worst possible result is $468, which is better than the other options. We are also told that the business managers are becoming more cautious and so a maximin criterion may be preferred by them.
Expected values could be calculated thus:
	
	$

	Small van
	300

	Medium van ($468 × 0.4) + ($500 × 0.6)
	487

	Large van ($368 × 0.4) + ($816 × 0.6)
	637


Given SH is considering replacing a number of vans you could argue that an EV approach has merit (not being a one-off decision – assuming individual booking sizes are independent of each other).
The final decision lies with the managers, but, given what we know about their cautiousness, a medium sized van would seem the logical choice. The small van could never be the correct choice.
(d)
Methods of uncertainty reduction:

Market research. This can be desk-based (secondary) or field-based (primary). Desk-based is cheap but can lack focus. Field-based research is better in that you can target your customers and your product area, but can be time consuming and expensive. The internet is bringing down the cost and speeding up this type of research, email is being used to gather information quickly on the promise of free gifts etc.
Simulation. Computer models can be built to simulate real life scenarios. The model will predict what range of returns an investor could expect from a given decision without having risked any actual cash. The models use random number tables to generate possible values for the uncertainty the business is subject to. Again, computer technology is assisting in bringing down the cost of such risk analysis.
Sensitivity analysis. This can be used to assess the range of values that would still give the investor a positive return. The uncertainty may still be there, but the affect that it has on the investor’s returns will be better understood. Sensitivity calculates the % change required in individual values before a change of decision results. If only a (say) 2% change is required in selling price before losses result an investor may think twice before proceeding. Risk is therefore better understood.
Calculation of worst and best case figures. An investor will often be interested in range. It enables a better understanding of risk. An accountant could calculate the worst case scenario, including poor demand and high costs whilst being sensible about it. He could also calculate best case scenarios including good sales and minimum running costs. This analysis can often reassure an investor. The production of a probability distribution to show an investor the range of possible results is also useful to explain risks involved. A calculation of standard deviation is also possible.
ACCA Marking Scheme
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Answer 3
(a)

	
	
	
	Supply

	
	
	Prob. *
	350,000
	280,000
	200,000

	
	Weather
	
	$000
	$000
	$000

	
	Good
	0.25
	1,750 (1)
	1,400
	1,000

	Demand
	Average
	0.45
	1,085 (2)
	1,400
	1,000

	
	Poor
	0.3
	325
	640
	1,000


* The probability column is only shown so as to help in part (b)(iii)’s calculations.

Profit per bag sold in coming year = $9 – $4 = $5

Loss per bag disposed of = $4 + $0.50 = $4.50

(1) 350,000 × $5 = $1,7500,000

(2) [280,000 x $5] – [70,000 x $(4·50)] = $1,085,000 etc
(b)(i)

Maximin – identify the worst outcome for each level of supply and choose the highest of these worst outcomes.
	
	Supply (no. of bags)

	
	350,000
	280,000
	200,000

	
	$000
	$000
	$000

	Worst
	325
	640
	1,000


The highest of these is $1,000,000 therefore choose to supply only 200,000 bags to meet poor conditions.

(b)(ii)

Maximax – identify the best outcome for each level of supply and choose the highest of these best outcomes.
	
	Supply (no. of bags)

	
	350,000
	280,000
	200,000

	
	$000
	$000
	$000

	Best
	1,750
	1,400
	1,000


The highest of these is $1,750,000 therefore choose to supply 350,000 bags to meet good conditions.

(b)(iii)
Expected value – use the probabilities provided in order to calculate the expected value of each of the supply levels.

Good (0·25 x $1,750,000) + (0·45 x $1,085,000) + (0·30 x $325,000) = $1,023,250

Average (0·7 x $1,400,000) + (0·3 x $640,000) = $1,172,000

Poor 1 x $1,000,000 = $1,000,000

The expected value of producing 280,000 bags when conditions are average is the highest at $1,172,000, therefore this supply level should be chosen.
(c)
Maximin and expected value decision rules

The ‘maximin’ decision rule looks at the worst possible outcome at each supply level and then selects the highest one of these. It is used when the outcome cannot be assessed with any level of certainty. The decision maker therefore chooses the outcome which is guaranteed to minimise his losses. In the process, he loses out on the opportunity of making big profits. It is often seen as the pessimistic approach to decision-making (assuming that the worst outcome will occur) and is used by decision makers who are risk averse. It can be used for one-off or repeated decisions.
The ‘expected value’ rule calculates the average return that will be made if a decision is repeated again and again. It does this by weighting each of the possible outcomes with their relative probability of occurring. It is the weighted arithmetic mean of the possible outcomes.
Since the expected value shows the long run average outcome of a decision which is repeated time and time again, it is a useful decision rule for a risk neutral decision maker. This is because a risk neutral person neither seeks risk or avoids it; they are happy to accept an average outcome. The problem often is, however, that this rule is often used for decisions that only occur once. In this situation, the actual outcome is unlikely to be close to the long run average. For example, with Cement Co, the closest actual outcome to the expected value of $1,172,000 is the outcome of $1,085,000. This is not too far away from the expected value but many of the others are really different.
ACCA Marking Scheme
[image: image5.emf]
Answer 4

There are two possible selling prices and three possible direct material costs for each selling price. The contributions per unit before deducting direct material costs are £12 (£15 – £3) for a £15 selling price and £17 for a £20 selling price. The purchase costs per unit of output are £9 (3 kg ×
£3), £8.25 (3 kg × £2.75) and £7.50. Where the firm contracts to purchase a minimum quantity any surplus materials are sold at £1 per kg.
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Notes

a 170,000 kg minimum purchases at £2.50 per kg less 16 000 kg [70 000 –
(3 kg × 18,000) at £1 per kg].

b 50,000 kg minimum purchases at £2.75 per kg less 11 000 kg [50 000 – (3 kg ×
13,000) at £1 per kg].

c 70,000 kg minimum purchases at £2.50 per kg less 1000 kg [70 000 –
(3 kg × 23,000) at £1 per kg].
d 70,000 kg minimum purchases at £2.50 per kg less 31 000 kg [70 000 – (3 kg × 13 000) at £1 per kg].
If the objective is to maximize expected profits then the £20 selling price combined with purchasing option (iii) is recommended. On the other hand, if the maximin criterion is adopted then the £15 selling price combined with purchasing option (ii) is recommended. An alternative approach is to examine the probability distributions (final column of the statement) and adopt a combination which best satisfies the decision-maker’s risk/return preferences.
(b)

If demand is predicted to be optimistic, the highest payoff of £130,000 (£20 selling price and £2.50 purchase price) for the most optimistic demand level would be chosen. If the most likely demand is predicted, the highest payoff is £81,000 (£20 selling price and £2.50 purchase price). If the pessimistic demand level is predicted, the highest payoff is £2,500. The expected value of profits assuming it is possible to obtain perfect information is:
	
	$

	£130,000 × 0.3
	39,000

	£81,000 × 0.5
	40,500

	£2,500 × 0.2
	500

	
	80,000


The highest expected profit without perfect information in (a) is £67,700. Therefore the maximum price payable for perfect information is £12,300 (£80,000 – £67,700).
Answer 5
(a)

The relevant costs per unit are as follows:
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a Labour costs are only relevant when idle time has been exhausted. This occurs at 2000 units for grade 1 labour (2,000 units × 2 hours) and 4000 units for grade 2 labour (4,000 units × 1 hour). It is assumed that beyond these output levels incremental labour costs of £2 per hour for grade 1 and £3 per hour for grade 2 will be incurred.

b Replacement cost of £9 per unit.

c Each unit of Y used saves the company £2 disposal costs. The product requires 2 units of Y, thus saving £4 disposal costs. When the stock of 16,000 units has been used (8,000 units produced) additional supplies will be purchased at £4 per unit.

d Variable overheads are assumed to vary with hours of input.
The relevant production costs for various output levels are as follows:
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The outcomes and expected values for each selling price are presented in the following schedule:
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(b)

On the basis of the expected value decision rule, a selling price of £25 should be selected. Management might use criteria other than maximizing expected value. For example the decision might be based on the minimization of risk. The above probability distributions indicate that £20 is the only selling price at which a loss will not arise. The final decision should be based on an examination of each of the above probability distributions and management’s attitude towards risk.
(c)

Assuming that management is proposing a selling price of £40, if the information indicated that demand would be zero or 3000 units then Warren should cancel the advertising at a cost of £10 000. This would give the following expected value:
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It is worthwhile obtaining the information, since the expected value increases from £11 300 to £27 800. The £40 selling price now yields the highest expected value, and this selling price should be selected if decisions are based on maximizing expected values. Nevertheless, management might select another selling price, since the £40 selling price still has a 0.7 probability of making a loss.
Answer 6
(a)
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The variable cost per litre is as follows:
	
	£

	Direct materials
	0.12

	Direct wages
	0.24

	Indirect wages, etc. (16 2/3% × £0.24)
	0.04

	
	0.40


And the range of contributions are:

£0.80 for a selling price of £1.20

£0.70 for a selling price of £1.10

£0.60 for a selling price of £1.00

The decision tree indicating the possible outcomes presented in the above Figure shows that the expected value of the contribution is maximized at a selling price of £1.20. Fixed costs are common and unavoidable to all alternatives, and are therefore not included in the analysis. However, management might prefer the certain contribution of £1.74 million at a selling price of £1.00. From columns 6 and 7 of the decision tree it can be seen that there is a 0.60 probability that contribution will be in excess of £1.74 million when a selling price of £1.20 is implemented. The final decision depends on management’s attitude towards risk.
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