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Subject CB2 
CMP Upgrade 2020/21 

CMP Upgrade 

This CMP Upgrade lists the changes to the Syllabus objectives, Core Reading and the ActEd 
material since last year that might realistically affect your chance of success in the exam.  It is 
produced so that you can manually amend your 2020 CMP to make it suitable for study for the 
2021 exams.  It includes replacement pages and additional pages where appropriate.  
Alternatively, you can buy a full set of up-to-date Course Notes / CMP at a significantly reduced 
price if you have previously bought the full-price Course Notes / CMP in this subject.  Please see 
our 2021 Student Brochure for more details. 

This CMP Upgrade contains: 

 all significant changes to the Syllabus objectives and Core Reading 

 additional changes to the ActEd Course Notes and Assignments that will make them 
suitable for study for the 2021 exams. 
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1 Changes to the Syllabus 

There have been minor changes to the wordings of the syllabus objectives themselves for Subject 
CB2 for the 2021 exam session.  There have also been some very minor changes to the allocation 
of syllabus objectives across the modules of Subject CB2.  These changes are set out in this 
section.  

The wording changes to the syllabus objectives are:  

1.3.1 Describe the progress of the world economy since the Great Depression, with a particular 
focus on:  

2.1.2 Describe the factors that influence the market demand and supply.  

2.6.4 Discuss whether firms in an oligopoly act in consumers’ interest. 

2.7.3 Discuss the pricing strategy for multiple products and explain how pricing varies with the 
stage in the life of a product. 

3.5.7 Describe why economies experience periods of boom followed by periods of recession 
and explain factors that influence the length and magnitude of the phases of a business 
cycle. 

3.5.9 Discuss the determination of the price level in the economy by the interaction between 
aggregate supply (AS) and aggregate demand (AD) in a simple AS-AD model. 

3.7.2 Describe what determines the amount of money in the economy, what causes it to grow 
and the role of banks in this process.  

3.10.2 Describe the impact of fiscal policy on the economy and business, and explain the factors 
that determine its effectiveness in smoothing out economic fluctuations. 

Module 10 

Syllabus objectives 1.2 and 3.5.6 have been added. 
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2 Changes to the Core Reading  

This section contains all the non-trivial changes to the Core Reading.  

Module 10 

Section 6 

An additional section of the textbook is now included in the Core Reading.  It is Chapter 13, 
Section 1 (excluding Box 13.1). 
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3 Changes to the ActEd material 

This section contains all the non-trivial changes to the ActEd text.  

Module 10 

Section 2 

The fifth question in Section 2.5 has been amended slightly.   

In the question: 

 ‘pure’ has been removed from the first sentence 

 ‘(e) public parks’ has been replaced with ‘(e) wireless internet access in a restaurant’.   

In the solution: 

 ‘(e) public parks’ has been removed from the ‘public goods’ and ‘merit goods’ sections, 
and ‘(e) wireless internet access in a restaurant’ has been added to the ‘club goods’ 
section.      

Replacement pages are attached. 

Section 6 

Section 6 is a new section of ActEd material to cover the new Core Reading.  The new pages are 
attached. 

Practice questions 

Question 10.8 has been removed.  The question is still relevant to the course, but has been 
removed from this section since it appears in an earlier module.   

A new question has been added.  Replacement pages are attached.   
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Changes to the X Assignments 

There have been minor changes throughout the handout. 

More significant changes are listed below. 

Assignment X1 

Solution 1.38 

There have been some changes to the solution for question X1.38.  Replacement pages are 
attached.   

Assignment X2 

Question and Solution 2.3 

Option D of the question now reads: 

‘one person’s consumption of a public good leaves the amount available for others unaffected, 
whereas one person’s consumption of a merit good can reduce the amount available for others’ 

The solution now reads: 

‘Option D. 

The two key characteristics of public goods are that they are non-rival and non-excludable.  Merit 
goods can be private goods in that they can be both rival and excludable.   

Option D describes the non-rivalry characteristic of public goods, whereas Option B attributes 
non-excludability to merit goods rather than public goods.  [1½]’ 

Question and Solution 2.14 

The word ‘index’ has been removed from all occurrences of ‘terms of trade index’ in both the 
question and solution. 

Solution 2.30 

The line below has been added to the solution: 

 'the inability or reluctance of workers to retrain. [½]’ 

Question and Solution 2.31(v) 

‘terms of trade’ has been replaced with ‘exchange ratio’ in both the question and solution.  

Assignment X3 

There have been no significant changes to Assignment X3.  
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5 Other tuition services 

In addition to the CMP you might find the following services helpful with your study. 

5.1 Study material 

We also offer the following study material in Subject CB2: 

 Flashcards 

 Revision Notes  

 ASET (ActEd Solutions with Exam Technique) and Mini-ASET 

 Mock Exam and AMP (Additional Mock Pack). 

For further details on ActEd’s study materials, please refer to the 2021 Student Brochure, which is 
available from the ActEd website at www.ActEd.co.uk. 

5.2 Tutorials 

We offer the following online tutorials in Subject CB2: 

 a set of Regular Tutorials (lasting three full days)  

 a Block (or Split Block) Tutorial (lasting three full days) 

 an Online Classroom. 

For further details on ActEd’s tutorials, please refer to our latest Tuition Bulletin, which is available 
from the ActEd website at www.ActEd.co.uk. 

5.3 Marking 

You can have your attempts at any of our assignments or mock exams marked by ActEd.  When 
marking your scripts, we aim to provide specific advice to improve your chances of success in the 
exam and to return your scripts as quickly as possible. 

For further details on ActEd’s marking services, please refer to the 2021 Student Brochure, which 
is available from the ActEd website at www.ActEd.co.uk. 
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5.4 Feedback on the study material 

ActEd is always pleased to get feedback from students about any aspect of our study 
programmes.  Please let us know if you have any specific comments (eg about certain sections of 
the notes or particular questions) or general suggestions about how we can improve the study 
material.  We will incorporate as many of your suggestions as we can when we update the course 
material each year. 

If you have any comments on this course please send them by email to CB2@bpp.com. 
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All study material produced by ActEd is copyright and is sold 
for the exclusive use of the purchaser.  The copyright is 

owned by Institute and Faculty Education Limited, a 
subsidiary of the Institute and Faculty of Actuaries. 

 

Unless prior authority is granted by ActEd, you may not hire 
out, lend, give out, sell, store or transmit electronically or 

photocopy any part of the study material. 

 

You must take care of your study material to ensure that it 
is not used or copied by anybody else. 

 

Legal action will be taken if these terms are infringed.  In 
addition, we may seek to take disciplinary action through 

the profession or through your employer. 

 

These conditions remain in force after you have finished 
using the course. 
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Question 

Classify the following as public goods, club goods, common resources or none of these.   

Also, indicate which may be considered to be merit goods:                 

(a) clean air 

(b) clean water 

(c) wild fishing 

(d) private parks 

(e) wireless internet access in a restaurant 

(f) pavements in village locations 

(g) cycle paths in rush hour 

(h) toll roads during the night 

(i) public toilets at festivals 

(j) street lighting 

(k) museums 

(l) lighthouses 

(m) the army 

(n) parliament 

(o) pensions 

(p) healthcare 

(q) education 

(r) insurance for unemployment and sickness 

(s) pay-per-view TV broadcasting 

(t) CD player 

(u) chocolate. 

Solution 

Public goods – non-rival and non-excludable: 

(f) pavements in village locations 

(j) street lighting 

(l) lighthouses 

(m) the army 

(n) parliament 
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Club goods – excludable but non-rival: 

(d) private parks 

(e) wireless internet access in a restaurant 

(h) toll roads during the night 

(k) museums 

(s) pay-per-view TV broadcasting 

Common resources – rival but non-excludable: 

(a) clean air 

(b) clean water 

(c) wild fishing 

(g) cycle paths in rush hour 

(i) public toilets at festivals 

None of the above: 

(o) pensions 

(p) healthcare 

(q) education 

(r) insurance for unemployment and sickness 

(t) CD player 

(u) chocolate 

Merit goods – benefits are not fully appreciated by the user and they confer external benefits: 

(b) clean water (this improves hygiene and health) 

(d) private parks (they improve the environment and attract tourists) 

(k) museums (they are educational, tend to lead to enriched local culture and attract tourists) 

(o) pensions (they remove the burden from society of financing retirement) 

(p) healthcare (this improves general levels of health across the population and increases 
productivity) 

(q) education (well-educated individuals tend to contribute more to society) 

(r) insurance for unemployment and sickness (similar to pensions) 

 
Question 

The principle of non-rivalry applied to public goods means that: 

A the production of public goods involves increasing marginal costs. 
B public goods must be financed by income tax.   
C the opportunity cost of provision is a positive and constant value. 
D no extra resources will be consumed when marginal consumption takes place.   
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Intermediaries may consider the terms of the agreement unfair as it reduces the maximum 
amount of income they can receive for each sale.   

Positive aspects of agreement 

Commission rates are not fixed.  Intermediaries are free to compete by offering to take less 
commission than the maximum. 

Consumers benefit from a cap on the amount of commission that must be loaded into their 
premiums. 

In the absence of such an agreement, there is a danger that intermediaries will be tempted to sell 
the contract with the highest commission rather than the contract most appropriate to the 
policyholder.  This agreement stops insurers from raising commissions to intermediaries as a 
marketing tool to sell more policies. 

The insurers who have signed the agreement benefit from a cap on their costs. 

 
Question 

Which of the following is NOT an example of an abuse of market power performed by a monopoly? 

A paying unfairly low prices to suppliers 
B discriminatory pricing to exclude competitors 
C predatory pricing to drive competitors out of business 
D bid rigging 

Solution 

Option D.  Bid rigging requires two or more firms to secretly agree the prices they will tender for a 
contract.   

 
 
 
  



Page 26 CB2-10: Market failure and government intervention 

© IFE: 2021 Examinations The Actuarial Education Company 

6   Economics of the environment 

6.1   What’s included in this section 

 The environmental problem 

 An optimum use of the environment 

 Market failures  

6.2   Guidance 

Section 2 of this module covered externalities as one of the causes of market failure.  This section 
introduces the concept of sustainability and the difficulties of achieving sustainability in practice.  
There is therefore some overlap with Section 2, because pollution (a negative external cost of 
production) is just one of the reasons why we might experience market failure in relation to the 
environment.   

This material is entirely new to Subject CB2 for 2021. 

6.3   Reading 

Task  when completed

Read Chapter 13, Section 1, excluding Box 13.1.  

 

6.4   Checklist 

Task  when completed

Ensure that you can: 

 define the following key terms:  

- sustainability  

- Gaia philosophy  

 state three ways in which we benefit from the environment and 
explain why the environment is used in a suboptimal way  

 describe three factors that are helping to reduce environmental 
degradation  

 describe and illustrate four approaches to environmental 
sustainability  

 describe four reasons why the market system will fail to provide 
adequate protection for the environment.  

 

 



CB2-10: Market failure and government intervention Page 27 

The Actuarial Education Company  © IFE: 2021 Examinations 

6.5   Questions  

Question 

Which of the following is NOT an approach to the environment and sustainability? 

A the conservationist approach 

B the Gaia approach 

C the free-market approach 

D the green approach 

Solution 

Option D.  The four approaches to the environment and sustainability are the free-market 
approach, the social efficiency approach, the conservationist approach and the Gaia approach.  
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The practice questions start on the next page so that you can 
keep the practice questions and solutions together for revision purposes. 
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Module 10 Practice Questions  

10.1 (i) Explain what is meant by the Pareto optimum (or socially efficient) level of output and 
explain the condition for Pareto optimality. [4] 

(ii) Explain whether or not a monopolist produces at the Pareto optimum level of output. [2] 
   [Total 6] 

10.2 (i) Define and give an example of an external benefit of production. [2] 

(ii) Draw a diagram to illustrate the under-production resulting from an external benefit of 
production and the corresponding deadweight welfare loss. [3] 

   [Total 5] 

10.3 A merit good: 

A is provided free of charge by the government. 
B provides benefits that are not fully appreciated by the prospective user.  
C has strong negative externalities. 
D cannot be supplied by the market.   [1½] 

10.4 Explain why the following can be regarded as merit goods: 

(i)  pensions   

(ii)  car insurance. 

10.5 (a) Assuming that training is paid for by the recipients of the training, explain why training 
might be underprovided in a free market economy.   

(b) Explain and illustrate the effect of a subsidy equal to the marginal external benefit being 
given to the training providers. [8] 

10.6 In the diagram below, S1  is the supply curve for cigarettes before an indirect tax is imposed and 

S2  is the supply curve after the indirect tax has been imposed. 

 

 

 

 

 
 
The annual revenue collected by the government in taxation is: 

A BCDK 
B ACDF 
C ABKJ 
D BCDE   [1½] 

Exam style 

Exam style 

Exam style 

price per packet (£)

quantity (per year)

          D

S1

     S2

HG

C
B

A

D
E

F J

K

Exam style 

Exam style 
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10.7 (i) Draw a diagram showing the demand D and supply S curves for a good.  Show the 
equilibrium price by P1  and the equilibrium level of sales by Q1 . [1] 

(ii)  On your diagram draw the line S T  to show the new supply curve after an excise tax of T 
is imposed on the good.  Denote the new equilibrium price and quantity by 2P  and 2Q . [2] 

(iii) Show clearly on your diagram consumer and producer surplus before and after the tax, 
the government revenue and the excess burden (ie net welfare loss) from the tax. [3] 

   [Total 6] 

10.8 Explain how the following examples of collusion between firms are detrimental to consumers: 

(i) horizontal price-fixing agreements 

(ii) agreements to share out markets 

(iii) agreements to limit production  

(iv) bid rigging. 

10.9 Suggest ways in which governments could regulate monopolies and oligopolies. 

10.10 (i) State the three ways individuals and businesses benefit from the environment.  

(ii)  Discuss the conflicts that exist between these benefits.   

 

Exam style 
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Module 10 Solutions 

10.1 (i) The Pareto optimum (or socially efficient) level of output 

The Pareto optimum (or socially efficient) output level is the level of output at which it is 
impossible to make anyone better off without making someone else worse off.  [1] 

This occurs where marginal social benefit ( MSB ) is equal to marginal social cost ( MSC ).  [½] 

The MSB  is equal to the marginal private benefit plus the marginal external benefit.   [½] 

The demand curve – which we assume shows consumers’ valuation of each extra unit of output – 
shows the marginal private benefit of each extra unit consumed.    [½] 

Assuming diminishing marginal utility, the demand curve slopes downwards.   [½] 

So, assuming that the marginal external benefit is constant, the MSB  curve slopes downwards.[½] 

The MSC  is equal to the marginal private cost plus the marginal external cost.   [½] 

Assuming the marginal external cost is constant, the MSC  curve is J-shaped.   [½] 

As long as MSB  exceeds MSC , social welfare can be increased by increasing output by an 
additional unit.    [½]  

The Pareto optimum output level occurs where the rising MSC  curve cuts the falling MSB  curve.  
   [½] 
   [Maximum 4] 

(ii) Does the monopolist produce at the Pareto optimum level of output? 

Assuming there are no externalities, the Pareto optimal level of output is characterised by the 
condition that marginal private cost is equal to marginal private benefit (or price  or average 
revenue).    [½] 

Since, for a monopolist, AR MR , the profit-maximising level of output for the monopolist 
(where MC MR ) occurs where P MC  and therefore is less than the Pareto optimum.   [½] 

However, the monopolist might produce at the socially optimal level of output if: 

 it is required by government regulations to abandon profit maximisation and to produce 
at the level where price is equal to marginal cost  [½] 

 it engages in first-degree price discrimination (where P MR ).  [½] 
   [Total 2] 
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10.2 This question is based on Subject CT7, April 2011, Question 31. 

(i) Definition and example of an external benefit of production 

An external benefit of production is a benefit from production experienced by people other than 
the producer directly involved in the transaction. [1] 

Possible examples of an external benefit of production include: 

 forestry – planting new woodlands benefits the world through a reduction of CO2 in the 
atmosphere 

 R&D – if many firms have access to the research and development carried out by one 
firm, then they will be able to use such results to provide and develop better products 

 training – existing employers will benefit from more efficient staff as a result of the 
training given by previous employers 

 beekeeping – as a result of a beekeeper keeping bees, there will be an increased level of 
pollination of surrounding crops (and flowers) 

 construction of an airport / train station / port – increased accessibility, which will benefit 
local businesses.  [1 for a valid example] 

   [Total 2] 

(ii) Diagram to illustrate an external benefit of production 

 

 

 

 

 

 

   [3 for diagram] 

The good is being under-produced in a free market by a quantity of 1 2Q Q .  

10.3 Option B. 

By definition, a merit good provides benefits that are not fully appreciated by the user (Option B).  
For example, not everyone appreciates their education at the time.  It also has strong positive 
externalities, (ruling out Option C). 

A merit good is a private good, ie it is rival and excludable.  It therefore could be provided by the 
market, eg private schools (ruling out Option D) or by the government at a subsidised price (ruling 
out Option A).    [1½] 

costs and
benefits

quantity

D = MPB = MSB

S = MPC

 MEBP

Q1Q2

MSC = MPC - MEBP

MEBP

deadweight
welfare loss
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10.4 (i) Pensions 

Pensions satisfy the two main conditions of a merit good: 

1. their benefits are not fully appreciated by the user (because people often prefer to live for 
the present rather than save for the future) 

2. they confer external benefits (in that they prevent other people, ie future taxpayers, 
having to pay more tax to look after those who did not save for their pension during their 
working lives). 

(ii) Car insurance 

Car insurance satisfies the two main conditions of a merit good: 

1. its benefits are not fully appreciated by the user (perhaps because people do not 
understand the risks or believe they will be safe) 

2. it confers external benefits (in that it offers protection for other people who might be 
injured and whose cars might be damaged by the insured driver). 

10.5 (a) Why training is underprovided in a free market 

The perceived value of the benefits of training to the individual who receives and pays for the 

training is revealed in the demand curve.  So, in the free market, Q1  would be produced and 
consumed.    [1] 

 

 

 

 

  

   [2 for diagram] 

However, this is less than the socially optimal output level of 2Q .  Training confers external 
benefits, eg the skills passed on to other workers, and the benefits to present and future 
employers who profit from the workers’ higher productivity.  So MSB MPB . [1]   

Also, training might be undervalued by the recipients and so the demand curve may be lower than 
it ‘should’ be.     [½] 

This might be because individuals undervalue training is that the training as it incurs opportunity 
costs in the short run (including lost leisure time as time is devoted to study) but the benefits are 
only seen in the longer run.   [½] 

At 1Q , MSB MSC , so more training should be provided.  The socially optimal output level is at 

2Q  where MSB MSC . [1] 

costs and
benefits

quantity

          D = MPB

         S1 = MPC  ( = MSC)

 subsidy = MEBC

Q2Q1

MSB=MPB + MEBC

         S2 = MPC - subsidy



Page 34 CB2-10: Market failure and government intervention 

© IFE: 2021 Examinations The Actuarial Education Company 

(b) Effect of a subsidy 

If a subsidy equal to the marginal external benefit at 2Q is given to the producers, the producers’ 
costs fall by the extent of the external benefit, … [1] 

… so that the profit-maximising position ( )MPC MPB  becomes the socially optimal output level 

2Q .   [1] 

Alternatively, the subsidy could be given to the recipients of the training to shift their D MPB
curve upwards, so it cuts the supply curve 1S at 2Q .    
   [Total 8] 

10.6 Option B.  The imposition of an indirect tax raises firms’ costs by the amount of that tax.  
Therefore the supply curve shifts vertically upwards by the amount of the tax.  The vertical 
distance between the supply curves is DF .  The equilibrium quantity sold after the imposition of 
the tax is G .  Therefore, the tax revenue is DF G ACDF  . [1½] 

10.7 This question is Subject CT7, September 2010, Question 32. 

(i), (ii), (iii)    The diagram  

The following diagram (in which the tax shifts the supply curve vertically upwards by the amount 
of the tax per unit) illustrates all three parts of the question. 

Prior to the introduction of the tax: 

 the consumer surplus = a b c d    

 the producer surplus = e f g h    

After the imposition of the tax: 

 the consumer surplus = a 

 the producer surplus = h  

 government revenue = b c e f    

 excess burden of tax = d g  

   [6 for diagram] 

price

quantity

D

S

Q1Q2

P1

  P2

a

b c d

f g

h

S + T

2P T
e
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10.8 (i) Horizontal price-fixing agreements 

Consumers pay more for their goods because the colluding firms agree to set their prices at a level 
above the competitive price. 

(ii) Agreements to share out markets 

Each colluding firm is allocated a particular market (eg a geographical region) within which the other 
firms agree not to compete.  Firms then use their market power in their allocated market to raise 
prices (or reduce quality). 

(iii) Agreements to limit production 

Reducing supply will drive up prices.  Consumers will therefore pay more and consume less.  

(iv) Bid rigging 

The colluding firms all quote high prices for a contract (though one quotes slightly lower than the 
rest), which ensures that the contract goes to a firm with a bid above a fully competitive price and 
so consumers end up paying more.    

10.9 Possible ways for governments to regulate monopolies and oligopolies (other possibilities exist): 

 controlling the level of output (eg demanding that the socially optimal output level is 
produced) 

 controlling prices (eg setting a maximum price such that the monopolist would then 
choose to produce the socially optimal level of output) 

 breaking up monopolies (eg as the UK government did when privatising the electricity 
industry) or making monopolies illegal (as happens in the USA) 

 preventing mergers that would lead to monopolies 

 allowing monopolies, but taxing them heavily, and using the taxes to pay redistributive 
benefits 

 nationalising the monopoly so that it can be run in the public interest. 

10.10 (i) How individuals and firms benefit from the environment 

For an individual, it is an amenity to be enjoyed. 

For a firm, it is a source of primary products (food, raw materials and resources). 

For both individuals and firms, it is a place to dump waste. 

(ii) Conflicts between benefits 

Sourcing primary products from the environment might involve agriculture or mining that will 
reduce the attractiveness of the countryside, hence reducing the extent to which it can be enjoyed 
as an amenity.  Dumping waste in the environment will also reduce the attractiveness of the 
environment, and in addition, could damage the supply of primary products from the environment.  
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Profit in the long run 

The assumption of free entry and exit of firms means that firms in both structures will make 
normal profits in the long run, ...  [½] 

... ie they produce at the level of output where AR = AC, which is the point where the demand 
curve is a tangent to the AC curve. [½] 

Profit in the short run 

As it takes time to enter / leave a market, it is possible for both perfectly and monopolistically 
competitive firms to make losses, normal profits or supernormal profits in the short run. [½] 

Shape of the demand curve 

Perfect competition is distinguished from monopolistic competition by the additional assumption 
that consumers have perfect information.   [½] 

Firms in perfect competition produce a homogeneous product, whereas those in monopolistic 
competition can differentiate their products from those of their competitors.   [½] 

Under these assumptions, if one firm in a perfectly competitive market is trying to sell its output 
at a higher price than all other firms, it will lose all its customers. [½] 

The implication of this is that an individual firm can sell as much output as it likes at the market 
price, but none at all above that price.   [½] 

Thus firms are price takers and face a horizontal demand curve so that MR = P. [½] 

In monopolistic competition, the output of firms is differentiated in some way.   [½] 

This gives firms some ability to affect the price that they charge, because they will not lose all 
their customers if they raise their prices.  [½] 

Firms in this type of industry are therefore price makers and face a downward-sloping demand 
curve.    [½] 

Average cost 

In the long run, firms in perfect competition produce at the lowest point on the AC curve, ... [½] 

... since this is the point where MC MR AR AC   .  [½] 

However, in monopolistic competition, firms produce to the left of the lowest point on the AC 
curve (so they have excess capacity). [½] 

Therefore, assuming they have the same cost curves, firms under monopolistic competition sell a 
lower output at a higher price than firms under perfect competition.  [½] 
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Social optimum 

Finally, as P = MC in equilibrium for a perfect competitively firm, it produces at the socially 
optimal output level, ...  [½] 

... whereas under monopolistic competition, the equilibrium is such that P > MC and the firm 
therefore produces less than the socially optimal output level. [½] 
    [Maximum 10] 
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