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Series 1: Consumer Behaviour and Market Optimization

Part 1: Foundations of Consumer Behaviour
e 1.1 The Concept of Consumer Behaviour
e 1.2 Preferences and Utility Functions
e 1.3 Budget Constraints and Choice
Part 2: Optimisation in Consumer Theory
e 2.1 The Maximisation Framework: Utility Maximisation
e 2.2 The Minimisation Framework: Expenditure Minimisation
e 2.3 Duality'in Consumer Choice
Part 3: Income and Substitution Effects
e 3.1 The Slutsky Equation
e 3.2 Hicksian Substitution Effect
e 3.3 Applications to Consumer Surplus
Part 4: Consumer Behaviour under Uncertainty
e 4.1 Expected Utility Theory
e - 4.2 Risk Aversion and Risk Preferences

e 4.3 Implications for Market Optimisation
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Every day, individuals make choices about what to buy, how much to save, and which products
or services to consume. These decisions are not random, but rather guided by preferences,
constraints, and the desire to achieve the best possible outcomes. In economics, such
behaviour is studied through the lens of consumer theory and optimisation, which provides
powerful tools for analysing how people allocate scarce resources. This Series sets the stage
for understanding these fundamental ideas, which are central to advanced microeconomics
and essential for grasping the broader themes of equilibrium, production, and welfare that will
follow in later Series.

The aim of this Series is to equip you with the ability to analyse consumer behaviourusing
optimisation frameworks, to evaluate the effects of income and substitution changes, and to
apply these concepts to situations involving uncertainty. By the end of the Series, you should
be able to confidently explain and apply the principles that underpin consumer decision-
making and market optimisation.

We shall commence this Series by examining the foundations of consumer behaviour,
focusing on preferences, utility functions, and budget constraints. Then, we will move on to
optimisation in consumer theory, where you will study utility maximisation, expenditure
minimisation, and the duality of consumer choice. Following that, we will explore income and
substitution effects through the Slutsky equation, Hicksian analysis, and their applications to
consumer surplus. Finally, the Series will be rounded off with a discussion of consumer
behaviour under uncertainty, including expected utility theory, risk preferences, and their
implications for market optimisation.

Series Learning Outcomes

Upon completing this Series, you should be able to:

SLO 1.1 define the concept of consumer behaviour and explain how preferences and utility
functions shape choices,

SLO 1.2 analyse the role of budget constraints in determining consumer decisions,

SLO 1.3 apply optimisation frameworks to demonstrate utility maximisation and expenditure
minimisation,

SLO 1.4 evaluate the duality principle in consumer choice and its implications for market
optimisation,

SLO.1.5 explain the Slutsky equation and distinguish between income and substitution effects,
SLO 1.6 apply Hicksian substitution analysis to assess changes in consumer surplus,

SLO 1.7 demonstrate the use of expected utility theory in analysing consumer behaviour under
uncertainty, and

SLO 1.8 evaluate risk preferences and their impact on consumer decision-making in uncertain
market conditions.

-
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1.1 Foundations Of Consumer Behaviour

1.1.1 The concept of consumer behaviour

Consumer behaviour refers to the study of how individuals make decisions about what goods
and services to purchase, how much to consume, and how they allocate their limited
resources. Itis concerned with preferences, motivations, and constraints that shape choices.
In microeconomics, consumer behaviour provides the basis for analysing demand.and market
outcomes.

Consumers face trade-offs because resources are scarce. For example,.choosing between
buying a textbook or attending a seminar involves weighing preferences against available
income. Economists model these decisions using utility functions and budget constraints.

Fillin the blank: Consumer behaviour is the study of how individuals allocate resources
to maximise satisfaction.

Figure 1.1 Consumer decision-making framework

Diagram showing MFE findings feeding into decision- making and improved
project outcoms.

Consumer Preferances| A |Budget Constraints

« Tastes & Needs * Income
« Prices

» Goods/Services
« Limited Resources

t Choices & Demand /

« Quantity Demanded
» Market Behavior

« Utility Matimization

Key Idea: Consumer decision-making involvves balacnal preferences against

insights to make optimal choices.

OER diagram consumer decision-making diagram economics
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1.1.2 Preferences and utility functions

Preferences describe how consumers rank different bundles of goods and services. They are

assumed to be complete (every bundle can be compared), transitive (consistent ranking), and
non-satiated (more is preferred to less).

A utility function is a mathematical representation of preferences, assigning numerical values
to bundles of goods to indicate satisfaction. For example, if a consumer prefers apples to
oranges, the utility function will assign a higher value to apples. Utility functions allow
economists to model and predict consumer choices.

Fillin the blank: A utility function assigns values to bundles of goods to represent
satisfaction.

Figure 1.2 Indifflidence curves representing consumer preferences
Graph showing indifidence curves for two goods, showing convex preferences.
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1.1.3 Budget constraints and choice

A budget constraint represents the combinations of goods and services a consumer can afford
given theirincome and the prices of goods. Itis expressed as:

P_x\cdot X+ P_y\cdotY =1

where P_x and P_y are prices of goods Xand Y, and lis income.

The consumer’s choice involves selecting the bundle of goods that maximises utility subject.to
the budget constraint. Graphically, this is shown where the highest attainable indifference
curve touches the budget line.

Fillin the blank: The point where the highest indifference curve touches the budget line
represents the consumer’s choice.

Figure 1.3 Consumer equilibribum at
tangancy point

Graph showing a budet line and Indifidence curve tangent point, labeled
equillibrium

Y*

Budget Line Equilbrium (E)

Quantity of Good X

Key Idea Consmquirbium ocurs where where the budget line bs tanget tro

highest atainable indinidence curve, matimizize utlity.

OER diagram budget constraint indlidence tangacy economics

Pilot questions 1.1
1. Which term describes the ranking of different bundles of goods by consumers?

2. What does a utility function assign to bundles of goods?

3. Whatis the mathematical expression of a budget constraint with two goods?

-
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4. Atwhat pointis consumer equilibrium achieved graphically?

5. Which assumption states that consumers prefer more to less?

1.2 Optimisation In Consumer Theory

1.2.1 The maximisation framework: utility maximisation

Utility maximisation is the process by which consumers select the combinationof goods and
services that provides the highest level of satisfaction, subject to their budget constraint. The
consumer seeks the point where the indifference curve is tangent to the budget line, which
represents equilibrium.

This framework assumes rational behaviour, meaning consumers consistently choose the
bundle that maximises their utility. Mathematically, the problem is expressed.as:

\max U(X,Y) \quad \text{subject to} \quad P_x \cdot X+ P_y\cdotY =1

Fillin the blank: Consumer equilibrium occurs where the indifference curve is to the
budget line.

Figure 1.4 Utility maximisation at

consumer equilbrium
Graph showing indifindence curve tanget to budget line, labeled
equilibrium point.
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1.2.2 The minimisation framework: expenditure minimisation

Expenditure minimisation is the dual problem to utility maximisation. Instead of maximising
utility given a budget, the consumer minimises expenditure required to achieve a given level of
utility. This approach is useful for deriving demand functions and analysing cost efficiency.

The mathematical expression is:

\min P_x\cdot X + P_y \cdot Y \quad \text{subject to} \quad U(X,Y) = \bar{U}

Fillin the blank: Expenditure minimisation seeks the lowest needed to'reach a specified
utility level.

Figure 1.5 Expendture minimisation framework
Diagram showing iso-utlity curve and budget line for expendture minimisation.
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Optimafé?nsumgtion Bundle (E)
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Quantity of Good X Xmin®

Key Idea
Expendure minimisation identifiss the least corstly

consumption bundle that achieves a specific level of utility.

OER diagram expenduure minimisation iso-utility curve microecomics
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1.2.3 Duality in consumer choice

Duality in consumer choice refers to the relationship between utility maximisation and
expenditure minimisation. Both approaches lead to the same demand functions, but they
provide different perspectives. Utility maximisation focuses on satisfaction given income,
while expenditure minimisation focuses on cost given utility.

This duality is important because it allows economists to derive indirect utility functions and
expenditure functions, which are central to advanced microeconomic analysis.

Fillin the blank: Duality shows that utility maximisation and expenditure minimisation lead to
the same functions.

Box 1.1: Key insights from duality in
onsumer choice

Summary: Key Insights from Duality on Dusumer Chousice

‘. )

* Utility maximisation and expendure
minimisation are two sides of e same coin.

* Both approachs yield demand functions
functions.

* Duality provides tools for deriving Indiriect
utility and expendure functions.

K 4

Legend

. Utiity Maximtatte Mimimisation
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Pilot questions 1.2
1. What condition represents consumer equilibrium in utility maximisation?

2. Which framework seeks the lowest expenditure for a given utility level?

3. Write the mathematical expression for expenditure minimisation.

4. What s the relationship between utility maximisation and expenditure minimisation?
5

Which functions can be derived from duality in consumer choice?

1.3 Income And Substitution Effects

1.3.1 The Slutsky equation

The Slutsky equation is a mathematical tool used to separate the effect of a price change into
two components: the substitution effect and the income effect. The substitution effect shows
how consumers adjust their consumption when relative prices change, while the income effect
shows how purchasing power changes when prices vary.

Formally, the Slutsky equation can be expressed as:

\frac{\partial x}{\partial p} = \frac{\partial h}{\partial p} - x \cdot \frac{\partial x}{\partial I}

where x is demand, p is price, h is Hicksian demand, and 1is income.

-
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Fillin the blank: The Slutsky equation separates the effect of a price change into

income effects.

and

Diagram showing substitution effect and Income effect decomosition using
indifirence curves

Ya

4Substtation Effect Income Efect
X1 [ X1 X2 Total Effect X3

Quantity of Good X

into the substtuction effect (change due a relative prices) and
income effect real inom the income effect.

OER diagram Slutsky descomstion diagram microaccnomics

Figure 1.6 Slutsky despomsition of price change

Key Idea: Slustky deponnstion separtes the total effect of a change

1.3.2 Hicksian substitution effect

The Hicksian substitution effect isolates the change in consumption when the consumer is
compensated to remain on the same level of utility after a price change. It focuses purely on

the substitution between goods due to relative price changes, without considering changes in

realincome.

This effect is represented by the movement along the same indifference curve after adjusting

the budget line to keep utility constant.

-
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Fillin the blank: The Hicksian substitution effect keeps the consumer on the same curve
after a price change.

Figure 1.7 Hicksolan subtutition effect

Graph showing Hickolan substiuttion effect with compenasated budget
line tangent to Indiffedence curve.
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1.3.8 Applications to consumer surplus

Consumer surplus is the difference between what consumers are willing to pay for a good and
what they actually pay. It measures the net benefit consumers derive from market
transactions. The analysis of income and substitution effects helps economists understand
how-consumer surplus changes when prices vary.

For example, a fallin the price of a good increases consumer surplus, but the extent of the
increase depends on how much of the change is due to substitution and how much is due to
income effects.
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Fillin the blank: Consumer surplus is the difference between willingness to pay and the
price.

Figure 1.8 Consumer surplus and price changes

Graph showing consumer surplus area under demand curve above
market price line.

=

Price (P)

Market Price (Pp,)

Consumer
Suprus

Quantity Q Qm

Key ldea:
Consumer surplus measures the benefit consumers receive when thay less

than the maximum they the maxinm the willing to pay for a good or the
service.

OER diagram consumer surplus microeconmics

Pilot questions 1.3
1. What two effects does the Slutsky equation separate?

2. Which substitution effect keeps utility constant after a price change?
3., What does consumer surplus measure in market transactions?

4. How does afallin price affect consumer surplus?
5

. Which curve is used to represent the Hicksian substitution effect graphically?
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1.4 Consumer Behaviour Under Uncertainty

1.4.1 Expected utility theory

Expected utility theory is a framework that explains how consumers make choices when
outcomes are uncertain. Instead of focusing on guaranteed results, consumers evaluate the
probability of different outcomes and assign utility values to each. The expected utility is
calculated as the weighted average of utilities, with probabilities serving as weights.

For example, if a consumer faces a gamble between receiving £100 with a probability.of 0.5
and £50 with a probability of 0.5, the expected utility is the sum of the utilities of each outcome
multiplied by their respective probabilities.

Fillin the blank: Expected utility is the average of utilities, with probabilities as weights.

Figure 1.9 Expeted utility framework

Diagram showing probablity-waighted outcomes in
expected utlity calculation.

Uncertain Outscome

Probablity = p Outcome 1: W1
Utility U(W) Expeted Utility

€ EU = p + U(W1) +

Probablity = (1-p) " 1)p) + U(W2)
Outcome 2: W2

Utility U(W)

Decision
[ Expected Utility
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1.4.2 Risk aversion and risk preferences

Risk aversion describes a consumer’s tendency to prefer certain outcomes over uncertain
ones, even if the expected value is the same. Arisk-averse individual values certainty and
avoids gambles. Conversely, risk-loving consumers prefer uncertainty and are willing to take
gambles, while risk-neutral consumers are indifferent between certain and uncertain
outcomes with the same expected value.

Graphically, risk preferences are represented by the curvature of the utility function. Aconcave
utility function indicates risk aversion, a convex function indicates risk-loving behaviour, and a
linear function indicates risk neutrality.

Fillin the blank: A concave utility function represents aversion.

Figure 1.10 Risk prefreneces and utility functions

Graph showing concave, conex, and linear utility functions labeled risk-loving, and risk-neutral.

Risk-Averse (Concave)

Risk-Loving (Conex)

Utilhy (V)

Y

Wealth (W)

Key Idea: The shape of the utility function reflects a

person’s attitude towards risk: towards risk: cancave
for risk-avese, linear for risk- neutral, and and conex for-loving.

OER diagram risk preferences utiity function economics

LA-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS



1.4.3 Implications for market optimisation

Consumer behaviour under uncertainty has significant implications for markets. Risk
preferences influence demand for insurance, investment decisions, and pricing strategies. For
instance, risk-averse consumers are more likely to purchase insurance, while risk-loving
consumers may engage in speculative investments. Firms must consider these behaviours
when designing products and setting prices.

Fillin the blank: Risk-averse consumers are more likely to purchase to protect against
uncertainty.

Box 1.2: Applications of consumer behavior under
uncertainty

Summary: Applications of Consumer Behavior Under Untertainty

* Insurance markets: Rely on risk avesion.
Individuals willing to pay premium to
avoid large losses.

* Investment decisions: Depend to risk preferences.
Risk-averise investors choose safer assets;
risk-taks isk-takers choose speciulative
investments

* Pricing strategies: Must account of consumer attitudes
towards uncertinds utertsinty. Warranties & guarntees
reduce perceived risk

. Application Concept Key Charactaristics

Pilot questions 1.4
1. What does expected utility theory calculate using probabilities and utilities?

2. Which type of utility function indicates risk aversion?

-
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3. What are the three categories of risk preferences?
4. Why are risk-averse consumers more likely to purchase insurance?

5. How do firms use knowledge of risk preferences in pricing strategies?

Series Summary

In this Series, we have explored the foundations of consumer behaviour and how individuals
make choices under constraints. We began by examining preferences, utility functions, and
budget constraints, which form the basis of consumer decision-making. We then studied
optimisation frameworks, focusing on utility maximisation, expenditure minimisation, and the
principle of duality in consumer choice. Following that, we analysed income and substitution
effects through the Slutsky equation and Hicksian substitution, and considered their
applications to consumer surplus. Finally, we discussed consumer behaviour under
uncertainty, highlighting expected utility theory, risk preferences, and their implications for
market optimisation. Altogether, this Series has provided you with a strong analytical
framework for understanding consumer behaviour in advanced microeconomics.

Glossary of Terms

e Consumer behaviour: The study of how individuals make decisions about consumption
and resource allocation.

e Preferences: The ranking of different bundles of goods and services by consumers.

e Utility function: A mathematical representation of preferences that assigns numerical
values to bundles of goods.

e Budget constraint: The combinations of goods and services a consumer can afford
given income and prices.

e Utility maximisation: The process of selecting the bundle of goods that provides the
highest satisfaction within a budget.

e Expenditure minimisation: The process of finding the lowest expenditure required to
achieve a given.utility level.

e Duality: The relationship between utility maximisation and expenditure minimisation,
both leading to demand functions.

e . Slutsky equation: A formula that decomposes the effect of a price change into
substitution and income effects.

e Hicksian substitution effect: The change in consumption when a consumer is
compensated to remain on the same utility level after a price change.

e Consumer surplus: The difference between what consumers are willing to pay and what
they actually pay.

Do)
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o Expected utility theory: A framework for decision-making under uncertainty, using
probability-weighted utilities.

e Risk aversion: A preference for certain outcomes over uncertain ones with the same
expected value.

e Risk neutrality: Indifference between certain and uncertain outcomes with the same
expected value.

¢ Riskloving: A preference for uncertain outcomes over certain ones with the same
expected value.

Concept Check Questions 1
Linked to SLOs 1.1-1.8

1. (SLO 1.1) Define consumer behaviour and explain its importance in microeconomics.
(SLO 1.2) Analyse how budget constraints influence consumer choices.
(SLO 1.3) Apply the utility maximisation framework to explain‘consumer equilibrium.
(SLO 1.4) Evaluate the significance of duality in consumer choice.
(SLO 1.5) Explain the Slutsky equation and identify its two components.

(SLO 1.6) Apply Hicksian substitution analysis.to a price change scenario.

N o o ~ DN

(SLO 1.7) Demonstrate how expected utility theory is used in decision-making under
uncertainty.

8. (SLO 1.8) Evaluate how risk preferences affect consumer demand for insurance and
investment.

Answers To Pilot Questions 1

Pilot questions 1.1
1. Preferences

2. Numerical values

P.x\cdotX+ P_y\cdotY =1

e Tangency point of indifference curve and budget line
o/ Non-satiation assumption

Pilot questions 1.2

1. Tangency of indifference curve and budget line

2. Expenditure minimisation framework

\min P_x\cdot X + P_y \cdot Y \quad \text{subject to} \quad U(X,Y) = \bar{U}
e They are dual problems leading to the same demand functions

-
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e Indirect utility and expenditure functions
Pilot questions 1.3

1. Substitution and income effects

2. Hicksian substitution effect

3. Net benefit from market transactions
4. ltincreases consumer surplus
5

Indifference curve
Pilot questions 1.4

1. Probability-weighted average of utilities
2. Concave utility function

3. Risk-averse, risk-neutral, risk-loving

4. To protect against uncertainty
5

By designing products and pricing strategies that match consumer risk attitudes

References 1
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Course Units: 2 units

Consumer Behaviour and Market Optimization
Equilibrium Analysis in Single and Multimarket Systems
Production Theory, Duality, and Factor Markets
Dynamic Consumption, Investment, and Value Theory

Efficiency, Equity, and Welfare Economics

Series 2: Equilibrium Analysis in Single and Multimarket
Systems

Part 2.1: Fundamentals of Market Equilibrium
e 2.1.1 Definition and concept of equilibrium
e 2.1.2 Partial equilibrium analysis
e 2.1.3 General equilibrium analysis
Part 2.2: Existence, uniqueness, and stability of equilibrium
e 2.2.1 Conditions for existence of equilibrium
e 2.2.2 Uniqueness of equilibrium solutions
e 2.2.3 Stability of equilibrium
Part 2.3: Multimarket equilibrium analysis
e 2.3.1Interdependence of markets
e 2.3.2 Equilibrium in factor markets (wages, rent, interest, profit)
e 2.3.3 Applications of multimarket equilibrium
Part 2.4: Welfare implications of equilibrium
e . 2.4.1 Efficiency in resource allocation
e 2.4.2 Equity considerations

e 2.4.3 Market imperfections and welfare outcomes
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Introduction

Markets are dynamic systems where buyers and sellers interact, and equilibrium represents
the point at which their interests align. In microeconomics, equilibrium analysis is
fundamental because it explains how prices and quantities are determined, and how
resources are allocated efficiently. This Series will guide you through the principles of
equilibrium in both single and multiple markets, helping you to appreciate the conditions
under which equilibrium exists, whether it is unique, and how stable it can be.

The aim of this Series is to equip you with the analytical skills to evaluate equilibrium in single
and multimarket systems, to assess its existence, uniqueness, and stability, and to consider
its welfare implications in terms of efficiency and equity.

We shall commence this Series by examining the fundamentals of market equilibrium,
beginning with its definition and the distinction between partial and general equilibrium
analysis. Then, we will move on to the conditions for existence, uniqueness, and stability of
equilibrium. Following that, we will explore multimarket equilibrium analysis, focusing on the
interdependence of markets and factor market outcomes such.as wages, rent, interest, and
profit. Finally, the Series will be rounded off with a discussion of welfare implications,
considering efficiency, equity, and the impact of marketimperfections.

Series Learning Outcomes

Upon completing this Series, you should be able to:

SLO 2.1 define the concept of market equilibrium-and distinguish between partial and general
equilibrium analysis,

SLO 2.2 analyse the conditions required for the existence of equilibrium in single and multiple
markets,

SLO 2.3 evaluate the uniqueness of equilibrium solutions and explain why uniqueness matters
for economic stability,

SLO 2.4 demonstrate how stability of equilibrium can be assessed using theoretical
frameworks,

SLQO 2.5 apply multimarket equilibrium analysis to explain interdependence among product
and factor markets,

SLO 2.6 explain how equilibrium outcomes determine wages, rent, interest, and profit in factor
markets; and

SLQO 2.7 evaluate the welfare implications of equilibrium, focusing on efficiency, equity, and
market imperfections.

-
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2.1 Fundamentals Of Market Equilibrium

2.1.1 Definition and concept of equilibrium

Market equilibrium refers to the state in which the quantity of a good demanded by consumers
equals the quantity supplied by producers at a particular price. At this point, there is no
tendency for change because the forces of demand and supply are balanced.

Equilibrium is central to microeconomics because it explains how markets allocate resources
efficiently. When markets are in equilibrium, prices act as signals that guide both consumers
and producers. If demand exceeds supply, prices rise, encouraging producers to supply. more
and consumers to demand less, until balance is restored.

Fillin the blank: Market equilibrium occurs when quantity demanded equals quantity at
a given price.

Diagram showing demand and supply curves intersecting the
equilbrium point labelfil price and quantity.

*
P“

pe.

Quantity (Q)

Key Idea: Market equilbrium occurs where the quatity

dmanded equals the quantity supplied, setting the market
clearing price and quantity.

OER diagram market equilbrium demand supply curve microecnomics
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2.1.2 Partial equilibrium analysis

Partial equilibrium analysis studies equilibrium in a single market, assuming that other
markets remain unchanged. It isolates one market to understand how demand and supply
interact without considering broader interdependencies.

This approach is useful for simple analysis, such as determining the equilibrium price of maize
in a local market. However, it does not capture the effects of changes in related markets, such
as fertiliser or labour markets.

Fillin the blank: Partial equilibrium analysis focuses on a market while/holding other
markets constant.

Figure 2.2 Partial equilbrium in a single market

Diagram showing demand and supply curves for a single market labeled
partial equilbrium

N Demand (D) o .

= Equilbrium Point
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Quantity (Q) Q*
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2.1.3 General equilibrium analysis

General equilibrium analysis examines how equilibrium is achieved simultaneously across
multiple markets, considering the interdependence between them. It recognises that changes
in one market can affect others, and equilibrium must be analysed in a system-wide context:

For example, an increase in demand for cars affects the market for steel, labour, and fuel:
General equilibrium analysis captures these linkages and provides a more comprehensive
understanding of resource allocation.

Fillin the blank: General equilibrium analysis studies equilibrium across markets
simultaneously.

Figure 2.3: General equilibrium across multiple markets

Diagram showing interstected product and factor markets reaching equilibrium
simtareasusly.

Product Market Factor Market
(e.p, labor)
A Price (P) A Wage (W)
Income/
! Consumption |
Supply : S 1
: ; S Demar;d for Laboz (DL)
Quantity -~ - - e Wage (W) - - -~ - -,“/"'E‘ s
! Demand (D)

Equiibrium /; E

1

x |
R Production Costs E*I :
1 1
|

Y

! >
T > T

Q* EQ
Quantity of Labor (L)

Key Idea
General equiibrium analysis shows how prices of quantiies in all intenteccted

adjust siimtusuely until supply equals demand everywhre, leaddiure, leading a stable
economic outcome.

OER diagram general equilbriium analysis diagram microecchomics
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Pilot questions 2.1
1. What condition defines market equilibrium?

2. What does partial equilibrium analysis focus on?

3. Why is partial equilibrium analysis limited in scope?
4. What does general equilibrium analysis examine?
5

Give an example of how changes in one market can affect others in general equilibrium
analysis.

2.2 Existence, Uniqueness, And Stability Of Equilibrium

2.2.1 Conditions for existence of equilibrium

Existence of equilibrium refers to whether a market system has atleast one point where
demand equals supply. For equilibrium to exist, certain conditions must hold, such as
continuity of demand and supply functions, convex preferences, and non-satiation. These
conditions ensure that consumer and producer behaviour.can berepresented mathematically
and that a solution to the equilibrium equations can be found.

Fillin the blank: The existence of equilibrium requires demand and supply functions to be
and well-defined.

-
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Figure 2.4 Existence of equilibrium in a market system
Diagram showing demand and supply curves interscting to illustrate existence of equiibriun

P* _____________

Quantity (Q) Q*

Key Idea: Equilblium exists where quantity demanded equals

supplied, demonsrating a stable market-clearing point.

OER diagram existence of equilbrrium demand supply microocmomics

2.2.2 Uniqueness of equilibrium solutions

Uniqueness of equilibrium means that there is only one equilibrium point in the market
system. If multiple equilibria exist, predicting market outcomes becomes difficult. Uniqueness
is.important because it ensures stability and predictability in economic analysis.

Uniqueness'is often guaranteed when demand and supply curves are monotonic and intersect
only once. In general equilibrium, uniqueness requires strict convexity of preferences and well-
behaved production functions.

Fill in the blank: Uniqueness of equilibrium ensures that there is only solution to the
market system.

-
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Figure 2.5 Unuiqiuess of equiliblium solution

Graph showing demand and supply curves interscting at only one-
point to illustrate uniqueus.

Price (P)
A

= . Unique Equilibrium

oint

OV

Q*

B bemand | Supply

2.2.3 Stability.of equilibrium

Stability of equilibrium refers to whether the market returns to equilibrium after a disturbance.
A stable equilibrium means that if demand or supply shifts temporarily, the system will adjust
back to the equilibrium point. An unstable equilibrium, by contrast, diverges away from
balance when disturbed.

Stability depends on the responsiveness of demand and supply to price changes. If excess
demand leads to rising prices and excess supply leads to falling prices, the market tends to
return to equilibrium.
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Fill in the blank: Stability of equilibrium means that the market returns to aftera
disturbance.

Figure 2.8 Stabiity of equilibrium after disturbance
Diagram showing market adjustnent path returing to equilbrium after disturbance.

Price

Y

Quantity (Q) w

Key Idea: When a a market is disturbed, the forces and demand
automatially push the price and quantity towards the original

equilbrium, demonsnating the inherent stability of compettive markets.

OER diagram stability of equiisment path microeecnomics

Pilot questions 2.2
1. "What conditions are necessary for the existence of equilibrium?

.». Whyis uniqgueness of equilibrium important in economic analysis?

2
3./ What does uniqueness of equilibrium guarantee about solutions?
4. How can stability of equilibrium be tested?

5

What happens in an unstable equilibrium when disturbed?

-
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2.3 Multimarket Equilibrium Analysis

2.3.1 Interdependence of markets

Interdependence of markets refers to the way in which changes in one market affect others.
For example, an increase in demand for housing influences the markets for cement, labour,
and land. In general equilibrium analysis, these linkages are crucial because no market
operates inisolation.

When analysing multimarket equilibrium, economists consider both product markets and
factor markets together. This provides a holistic view of how resources are allocated across
the economy.

Fillin the blank: Interdependence of markets means that changes in one market affect
markets.
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Figure 2.7 Interipendence of markets
In general equilirium

Diagram showing Interonnected product and factor markets with
indicating Interperndence.

Product Market Factor Market
. Supply of Goods
(Gods & Services) > Inputs
Demand from Households Demand from Firms
Supply from Firms Supply Households
A
Spending 3
upply of
Gooc.is & Revenue Housholds
Services
v v
Households Demand for Factors Firms
Buy Goods > Sell Goods
Sell Factors Supply of Factors Buy Factors
(Labor, Capital) ncome (Wages, Rent, Profit) Produce
Product/Household

2.3.2 Equilibrium in factor markets (wages, rent, interest, profit)

Factor markets are markets where inputs such as labour, land, and capital are traded.
Equilibrium in factor markets determines the distribution of income in the economy. Wages are
determined in the labour market, rent in the land market, interest in the capital market, and
profit in the entrepreneurial market.

Equilibrium in these markets ensures that resources are allocated efficiently. For example, if
demand for labour rises, wages increase, attracting more workers until equilibrium is restored.

Fill in the blank: Equilibrium in factor markets determines the distribution of in the
economy.

-
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Figure 2.8 Factor market equiliiblum outcomes

Diagram showing equilibium in labour, capital, and errertal markets with wages, and profit.
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Factor market equilibrlum ensures that the price of each input (wage, rent, interest) equals the

the vallue of the value of ths marginal product, allocating resources efficienly acass the
economy.

OER diagram factor market equilibium diagram microeconomics

2.3.3 Applications of multimarket equilibrium

Applications of multimarket equilibrium include analysing policy impacts, trade effects, and
resource allocation. For instance, a subsidy in one market may affect related markets through
changes in demand and supply. Similarly, international trade influences both product and
factor markets, requiring a multimarket perspective to understand its full effects.

This analysis helps policymakers design interventions that consider the ripple effects across
markets, ensuring that policies achieve intended outcomes without unintended distortions.

Fill in the blank: Multimarket equilibrium analysis helps policymakers anticipate effects
of interventions across markets.
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Box 2.1: Applications of
multimarket equillibium analysis

Summary: Applications of Multimarket Equlibrium Analysis

( )
* Policy evaluation: Analyzes the effects of
government interventions (e.g, taxes,
subsidies, regulations) across related markets.

* Trade analysis: Evaluates the impacts to
domestic & international trade policies (e.g, tariffs, quotas,
quotas) on intencected sectors.

* Resource allocation decisions: Informs choices abut
how to distribe distriute scarce scarce resources
aming competing uses to achieve economic
efficiency & welfare.

Application Area Key Use Cases

Pilot questions 2.3
1. ~What does.interdependence of markets mean?

2. Whichfour types of income are determined in factor markets?

3. How does an increase in demand for labour affect wages?

4. Why is multimarket equilibrium analysis important for policymakers?
5y

. Give an example of how trade can influence multimarket equilibrium.

-
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2.4 Welfare Implications Of Equilibrium

2.4.1 Efficiency in resource allocation

Efficiency in resource allocation occurs when resources are distributed in such a way that no
one can be made better off without making someone else worse off. This condition is known as
Pareto efficiency. In equilibrium, markets tend to allocate resources efficiently, provided there
are no distortions such as taxes, subsidies, or monopolies.

Efficiency ensures that goods and services are produced at the lowest possible cost and
consumed by those who value them most. This is a key justification for competitive markets'in
microeconomic theory.

Fillin the blank: Efficiency in resource allocation is achieved when no one can be made better
off without making someone else off.
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Figure 2.9 Pareto efficiency In resource allocation
Diagram showing production possibillties frontier with Pareto efficient points highlighed
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Key Idea: Pareto epiciency occurns when no individual can made

better off without making another individual worse off, represtanted
points on the PFF

OER diagram Pareto efficiencty production possibillies frourtier economics

2.4.2 Equity considerations

Equity refersto fairness in the distribution of resources and outcomes. While efficiency
focuses on maximising total welfare, equity concerns how that welfare is shared among
individuals. Equilibrium may be efficient but not equitable, as some groups may benefit more
thanothers.

Economists distinguish between horizontal equity (equal treatment of equals) and vertical
equity (different treatment of unequals, such as progressive taxation). Balancing efficiency and
equity is a central challenge in welfare economics.

Fillin the blank: Equity in economics refers to in the distribution of resources and
outcomes.

-
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Box 2.2: Dimensions of equity
In welfare economics

Summary: Key Dimensions of Equity in Welfore
Economics

* Horizontal equity: Equal treatment of individuals in indentical
situations. Exannle: tax rate for people with the same income.

» Vertical equity: Fair treatment of individuals of different situations.
Exannle: Progressive taxation where higher earners pay a lerger
pergentage.

» Efficiency-Equity Trade-off: Often a conflict betwen maximizing
overall economic welfare (welfare (efficienty) and fair
distribution (equity). Policy. Policy choices involve balances

. Equity Concept Exannle

2.4.3 Market imperfections and welfare outcomes

Market imperfections such as monopolies, externalities, and information asymmetries can
prevent equilibrium from being efficient or equitable. For example, monopolies restrict output
to raise prices, externalities like pollution impose costs on third parties, and information
asymmetries distort consumer and producer decisions.

These imperfections lead to welfare losses, often represented by deadweight loss in economic
analysis. Policymakers intervene through regulation, taxation, or subsidies to correct these
imperfections and improve welfare outcomes.

Fillin the blank: Market imperfections such as monopolies and externalities often lead to
losses in welfare.

-
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Figure 2.10 Welfare loss from market imperctions

Diagram showing cosumer surplus rerand dmand due due the a
monooloiy pricing.

P 4 Pm
Price (P)
Competitive
_______________________________ Equillbrium (Ec)
MR Monooloy Equilbrium (Em)

5 Deadweight Loss
c .
Pc (DWL) :

Quantity Q Qm

Key Idea:
Monsumer Monioloy pricing restricts restricts output and raises prices,

creating a deadweight loss that represants lost economic efficiency and
welfare.

OER diagram consumer surplus microeconmics

Pilot questions 2.4

1.

2
3.
4
5

-

What condition‘defines efficiency in resource allocation?

. Whatis the difference between horizontal and vertical equity?

Why might equilibrium be efficient but not equitable?

Name three examples of market imperfections.

: What is deadweight loss and how does it relate to welfare outcomes?
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Series Summary

In this Series, we examined equilibrium analysis in both single and multimarket systems. We
began with the fundamentals of market equilibrium, distinguishing between partial
equilibrium, which focuses on a single market, and general equilibrium, which considers the
interdependence of multiple markets. We then explored the conditions for the existence of
equilibrium, the importance of uniqueness for predictability, and the role of stability in
ensuring markets return to balance after disturbances. Following that, we analysed
multimarket equilibrium, highlighting the interconnectedness of product and factor markets
and how wages, rent, interest, and profit are determined. Finally, we considered the welfare
implications of equilibrium, focusing on efficiency in resource allocation, equity concerns, and
the impact of market imperfections such as monopolies and externalitieszAltogether, this
Series has provided you with a comprehensive framework for understanding equilibrium in
advanced microeconomics.

Glossary of Terms

Market equilibrium: The state where quantity demanded equals quantity supplied at a
given price.

Partial equilibrium analysis: Study of equilibrium in a single market, holding other
markets constant.

General equilibrium analysis: Study of equilibrium across multiple markets
simultaneously, considering interdependence.

Existence of equilibrium: The condition under which at least one equilibrium solution
exists in a market system.

Uniqueness of equilibrium: The condition where only one equilibrium solution exists,
ensuring predictability.

Stability of equilibrium: Thetendency of a market to return to equilibrium after a
disturbance.

Factor markets: Markets for inputs such as labour, land, and capital, determining
wages, rent, interest, and profit.

Pareto efficiency: A state where no one can be made better off without making
someone else worse off.

Equity: Fairness in the distribution of resources and outcomes.

Market imperfections: Distortions such as monopolies, externalities, and information
asymmetries that prevent efficient outcomes.

Deadweight loss: Welfare loss caused by market imperfections or distortions.
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Concept Check Questions 2
Linked to SLOs 2.1-2.7

1. (SLO 2.1) Define market equilibrium and distinguish between partial and general
equilibrium analysis.

2. (SLO 2.2) Analyse the conditions necessary for the existence of equilibrium in a/market
system.

3. (SLO 2.3) Explain why uniqueness of equilibrium is important for economic stability.

4. (SLO 2.4) Demonstrate how stability of equilibrium can be tested using demand and
supply responsiveness.

5. (SLO 2.5) Apply multimarket equilibrium analysis to explain interdependence among
product and factor markets.

6. (SLO 2.6) Explain how equilibrium outcomes determine wages, rent, interest, and profit
in factor markets.

7. (SLO 2.7) Evaluate the welfare implications ofequilibrium, focusing on efficiency,
equity, and market imperfections.

Answers To Pilot Questions 2

Pilot questions 2.1
1. Quantity demanded equals quantity supplied.
2. Asingle market.
3. ltignores interdependencies with other markets.
4. Equilibrium across multiple markets simultaneously.
5

Demand-for cars affects steel, labour, and fuel markets.
Pilot questions 2.2
1./ Continuity of demand and supply functions, convex preferences, non-satiation.
2. It ensures predictability and stability.
3. Only one solution exists.
4. By examining price responsiveness of demand and supply.
5. The system diverges away from equilibrium.
Pilot questions 2.3
1. Changes in one market affect others.
2. Wages, rent, interest, profit.
il
S
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3. Wages rise, attracting more workers until equilibrium is restored.
4. It helps anticipate ripple effects of policies.
5. Tradein cars affects steel and labour markets.
Pilot questions 2.4
1. Pareto efficiency.
2. Horizontal equity treats equals equally, vertical equity treats unequals fairly.
3. Because distribution may favour some groups more than others.
4. Monopolies, externalities, information asymmetries.
5

Welfare loss due to distortions in market outcomes.
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Course Code: ECO 401
Course Title: ADVANCED MICROECONOMICS |

Course Units: 2 units

Consumer Behaviour and Market Optimization
Equilibrium Analysis in Single and Multimarket Systems
Production Theory, Duality, and Factor Markets
Dynamic Consumption, Investment, and Value Theory

Efficiency, Equity, and Welfare Economics

Series 3: Production Theory, Duality, and Factor Markets

Part 3.1: Production functions and value theory

e 3.1.1 Definition and properties of production functions
e 3.1.2 Returns to scale and marginal productivity

e 3.1.3Value theory and production decisions

Part 3.2: Constrained optimisation in production

e 3.2.1 Cost minimisation framework
e 3.2.2 Profit maximisation framework

e 3.2.3 Derivation of cost and profit functions
Part 3.3: Duality in production theory

e 3.3.1 Relationship between cost and production functions
e 3.3.2 Applications of duality in production analysis

e 3.3.3 Production under uncertainty

Part 3.4: Factor market equilibrium

e 3.4.1 Determination of wages in labour markets
e - 3.4.2 Rent, interest, and profit in factor markets

¢ 3.4.3 Efficiency and equity in factor allocation
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Introduction

Production is at the heart of economic activity, as it transforms inputs into outputs that satisfy
human wants. In microeconomics, production theory provides the analytical tools to
understand how firms make decisions about resource use, costs, and output levels. This
Series will guide you through the principles of production functions, optimisation frameworks,
duality in production analysis, and equilibrium in factor markets.

The aim of this Series is to equip you with the ability to analyse production processes, apply
optimisation techniques to cost and profit functions, interpret the duality between production
and cost, and evaluate how factor markets determine wages, rent, interest, and profit.

We shall begin by examining production functions and value theory, focusing on their
properties, returns to scale, and marginal productivity. Next, we will study constrained
optimisation in production, including cost minimisation and profit maximisation frameworks.
Following that, we will explore duality in production theory, highlighting the relationship
between production and cost functions and their applications. Finally, we will conclude with
factor market equilibrium, analysing how wages, rent, interest, and profitare determined, and
considering efficiency and equity in factor allocation.

Series Learning Outcomes

Upon completing this Series, you should be able to:

SLO 3.1 define production functionsand.explain theirkey properties, including returns to scale
and marginal productivity,

SLO 3.2 analyse how value theory guides production decisions in firms,

SLO 3.3 apply constrained optimisation techniques to demonstrate cost minimisation in
production,

SLO 3.4 demonstrate the profit maximisation framework and derive profit functions,
SLO 3.5 evaluate the duality relationship between production and cost functions,

SLO 3.6.explain applications of duality in production analysis, including production under
uncertainty,

SLO 3.7 analyse equilibrium in factor markets, focusing on the determination of wages, rent,
interest, and profit, and

SLO 3.8 evaluate efficiency and equity considerations in factor allocation.

-
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3.1 Production Functions And Value Theory

3.1.1 Definition and properties of production functions

A production function is a mathematical representation of the relationship between inputs
(such as labour, capital, and raw materials) and the output of goods or services. It shows how
different combinations of inputs produce varying levels of output.

Key properties of production functions include:

¢ Non-negativity: Output cannot be negative.
e Monotonicity: More inputs generally lead to more output.
¢ Convexity: Inputs can be substituted for one another to some extent.

e Returnsto scale: Output changes when all inputs are increased proportionally.
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Fillin the blank: A production function shows the relationship between and output.

Figure 3.1 Production function with two inputs

Diagram showing a production function with labour and inputs producing
output

>

Production Function: Q = f(L, K)

Key Idea: A production function illustrates the maximum output
that can a produced with a given set a a labour and capital
inputs.

OER diagram production function diagram labour capital microescnomics

3.1.2Returns toscale and marginal productivity

Returns to scale describe how output changes when all inputs are increased proportionally:

e Increasing returns to scale: Output increases by a greater proportion than inputs.
e  Constant returns to scale: Output increases by the same proportion as inputs.

e Decreasing returns to scale: Output increases by a smaller proportion than inputs.

Marginal productivity refers to the additional output produced by using one more unit of an
input, holding other inputs constant. It helps firms decide how much of each input to employ.

He-a)
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Fillin the blank: Marginal productivity measures the additional produced by one more

unit of input.

Figure 3.2 Returns to scale in production
Graph showing increasing, and decreasing returns to scale curves
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3.1.3 Value theory and production decisions

Value theory in production examines how firms make decisions based on costs and revenues.
Firms aim to maximise profit by producing at the point where marginal cost equals marginal

revenue.

Production decisions are influenced by input prices, technology, and market conditions. For
example, if the price of labour rises, firms may substitute capital for labour to minimise costs.

Fillin the blank: Firms maximise profit by producing where marginal cost equals marginal

-
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Figure 3.3 Profit maximisation in production

Diagram showing marginal cot marginal revenue curves interscntecting at
profit maximisation point

Marginal Cost (MC)

Profit Maximisation Point

Cost/Reverue (S)
I

Profit Area MR

v

Quantity (Q) Q*

Key IdeaA firm maxiizes profit by producing at the quantity where

marginal cost equals marginal revenue (MC = MR)

profit maximisation marginal cost mast revenue diagram OER microeconomics

Pilot questions 3.1
1. /What does a production function represent?

2. Name the three types of returns to scale.

3. Whatis marginal productivity?

4. At what point do firms maximise profitin production theory?
5y

How might firms respond to an increase in labour costs?
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3.2 Constrained Optimisation In Production

3.2.1 Cost minimisation framework

Cost minimisation is the process by which firms choose the combination of inputs that
produces a given level of output at the lowest possible cost. This involves solving an
optimisation problem where the firm minimises expenditure subject to a production
constraint.

Mathematically, the problem is expressed as:

\min C =wL + rK\quad \text{subject to} \quad f(L,K) = \bar{Q}

where w is the wage rate, L is labour, ris the rental rate of capital, K is capital, and\bar{Q} is the
required output.

Fillin the blank: Cost minimisation seeks the lowest needed to produce a given level of
output.

-
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Figure 3.4 Cost minimisation using isoquant and isocost line
Diagram showing isoquant curve tangent to isocost line at cost minimisation point.
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3.2.2 Profit maximisation framework

Profitimaximisationiis the process by which firms determine the level of output and input use
that maximisesthe difference between total revenue and total cost. The condition for profit
maximisation is that marginal cost equals marginal revenue.

Mathematically, the problem is expressed as:

\max\pi = TR - TC \quad \text{where} \quad MR = MC

where \pi is profit, TR is total revenue, TC is total cost, MR is marginal revenue, and MC is marginal
cost.

Fillin the blank: Profit maximisation occurs when marginal cost equals marginal
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Figure 3.5 Profit maximisation condition

Diagram showing marginal cost and marignal revenue curves
Interecting at profit maximisation point
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Key Idea: A firm maximises profit by producing the

the output where marginal cost equals marginal
revenue (MC = MR).

OER diagram profit maximisation marginal cost revenue diagram economics

3.2.3 Derivation of cost and profit functions

From the optimisation frameworks, firms derive cost functions and profit functions.

e A costfunction shows the minimum cost of producing different levels of output, given
input prices.

e A profit function shows the maximum profit achievable at different levels of output,
given market conditions.

These functions are essential for predicting firm behaviour and analysing policy impacts. For
example, a tax on capital affects the cost function, while a subsidy on output affects the profit
function.
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Fillin the blank: A cost function shows the minimum of producing different levels of
output.

Figure 3.6 Cost and profit functions in production analysis

Diagram showing cost function and profit function curves for
different output levels.

A

Total Cost (TC) TR

Total Cosy/(TC)

ofit Profit Max Profit

Break-Even Point

Loss Q

Loss Loss

Coste/Revenwe/Pofi(P)

Profit (m)
Q*1 Q**

Output Level (Q)

[l Total Cost

Bl Costs & Reveenes
B Profit Function

- - - Key Points

Pilot questions 3.2
1. What does cost minimisation seek to achieve?

2. Write the mathematical expression for cost minimisation with labour and capital.
3./ At what condition does profit maximisation occur?

4. What is the difference between a cost function and a profit function?

5

How might a subsidy on output affect the profit function?
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3.3 Duality In Production Theory

3.3.1 Relationship between cost and production functions

Duality in production theory refers to the relationship between production functions and cost
functions. A production function shows how inputs generate output, while a cost function
shows the minimum cost of producing a given output. Duality means that information about
one can be used to derive the other.

For example, knowing the production function allows us to calculate the cost function by
solving the cost minimisation problem. Conversely, knowing the cost function allows us to
infer properties of the production function.

Fillin the blank: Duality in production theory links production functions with functions.

Figure 3.7 Duality between production and cost functions
Diagram showing production function and conuction linked through duality

Production Function

Q=fL)

Labour

K
Minimizing Inputs gs:;ll:'ltIZf:;\"g
for Cost Function a given Cost

a given Output
Total Cost (TC)

Total Cost (S)

Output (Q)

Key Idea: Dulalty in production theory shows that minimizing the cost for
given output level is equivalen to maximizing a given cost level. @

OER diagram duality in production theory microecmomics
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3.3.2 Applications of duality in production analysis

Duality provides powerful tools for analysing production. It allows economists to:

e Derive cost functions from production functions.
e Infer production technology from observed cost data.

e Analyse efficiency and productivity using dual relationships.

This makes duality especially useful when direct information about production processes is
limited but cost data is available.

Fillin the blank: Duality allows economists to derive functions from production
functions.

Box 3.1: Applications of duality in
production analysis
Summary: Applications of Duality in Production Analysis

* Derivation of cost functions: Using factor prices &
outpus & output levels to determine min
costs.

* Inference of production technology:
Deducting underying technology (e.gl, returns of
scale) from observed cost data

* Analysis of efficiency and produtivity: Comparing
oosts to theootatical minimum costs to measure firm
performance

B Application Area Key Use Cases

-
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3.3.3 Production under uncertainty

Production under uncertainty occurs when firms face unpredictable conditions such as
fluctuating input prices, technological changes, or uncertain demand. Duality helps firms
analyse how these uncertainties affect costs and output decisions.

For example, if input prices are volatile, firms can use cost functions derived from production
functions to estimate the impact on profitability. Similarly, uncertainty in demand can be
modelled using expected profit functions.

Fillin the blank: Production under uncertainty often involves unpredictable input prices and
uncertain conditions.

Figure 3.8 Production under uncertainty

Diagram showing production decision-maiking under uncertanity with
fluctatting inpwt prices and demand.

—— Affects
Influences { R
1. Sources of 2. Decision-Making 3. Potential
Uncertinity Process Outcomes
* Input Prices (e.g, « Gather Information L \d . * High Profit / Low Cost
: eads To
et —>| * Assess Probabilities = | * Low Profit / High Cost
¢ Product Demand (e.g, . A . - 3
crarkit Huctations Choose Prodyctlon Le.vgl/Strat@ Adaptation / Adjusment
(e.g, flexible vs, rigid)

S Feedback/Learning —

Key Idea: Production decisions under uncertainty involve balancing potential

rewards with risks, often requiring flexible strategies and robust information
processing.

OER diagram production under uncertaning diagram microeconomics

-

o)
LA-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS



Pilot questions 3.3
1. What does duality in production theory link together?

2. How can cost functions be derived using duality?

3. Why is duality useful when production data is limited?

4. What are three applications of duality in production analysis?
5

What types of unpredictable conditions affect production under uncertainty?

3.4 Factor Market Equilibrium

3.4.1 Determination of wages in labour markets

In the labour market, equilibrium wages are determined by the interaction of labour demand
(from firms) and labour supply (from workers). Firms demand labour based on the marginal
productivity of workers, while workers supply labour depending on wages and preferences for
leisure.

At equilibrium, the wage rate ensures thatthe quantity of labour demanded equals the quantity
supplied. If wages are too high, unemployment results; if wages are too low, firms face labour
shortages.

Fillin the blank: Equilibrium wages are determined where labour demand equals labour

-
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Figure 3.9 Equillibrium wage in the labour market

Diagram showing labour demand and labou' supply curves
intersecating at equilbrlium wage

Labour Demand (DL) SL

Wage (W) | ============

Equilibarim

w* SL

\

Quantity of Labour (L) L*

B Labour Demand B Labour Supply

3.4.2 Rent, interest, and profit in factor markets

Otherfactormarketsinclude land, capital, and entrepreneurship:

e  Rentis determined in the land market, where demand for land meets its fixed supply.

e Interestis determined in the capital market, balancing savings (supply of funds) and
investment (demand for funds).

e Profitis the reward to entrepreneurship, determined by the residual after paying wages,
rent, and interest.

These equilibria ensure that each factor of production receives its appropriate reward,
reflecting its contribution to output.

Fillin the blank: Profit is the residual reward to after paying wages, rent, and interest.
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Figure 3.10 Equiliblium outcomes in factor markets
Diagram showing equilbrium in land, Capital, and entereurship with ent, profit.
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Key Idea: Factor market equilbrlium ensures that the price of

each input (rent, interest, profit) equals the value of its
marginal product, allocting resources efficiently.

OER diagram factor market equilblium diagram economics

3.4.3 Efficiency and equity in factor allocation

Equilibrium in factor markets contributes to both efficiency and equity in resource allocation.
Efficiency is achieved when factors are employed where they are most productive, ensuring
maximum output. Equity concerns whether the distribution of factor incomes (wages, rent,

interest, profit) is fair.

While competitive markets tend to be efficient, they may not always be equitable. For example,
wage disparities can arise due to differences in skills, education, or bargaining power.
Policymakers often intervene to balance efficiency with equity through minimum wage laws,
progressive taxation, or subsidies.

Fillin the blank: Efficiency in factor allocation is achieved when factors are employed where
they are most
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Figure 3.11 Efficiency and equity in factor allocation
Diagram showing efficient and equitatble allocation of labour and
acress two industriy.

Efficient Allocation Equitable Allocation
y Cagital 2 y Capital 2

Kyt

Firm 1 idheur Firm 1 Firm 1

Firm 2

Maximiates total output, but Fair distribution according
distribution may to unqual. and social preferences.

Efficiency-Equity Trade-off
Contract Curve
Key Points —

Pilot questions 3.4
1. /How.are equilibrium wages determined in the labour market?

. What happens if wages are set above equilibrium?

2

3. What are the rewards to land, capital, and entrepreneurship?

4. Why might competitive factor markets be efficient but not equitable?
5

Give one example of a policy that balances efficiency and equity in factor markets.

Series Summary

This Series on Production Theory, Duality, and Factor Markets explored how firms transform
inputs into outputs, optimise costs and profits, and allocate resources efficiently across factor
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markets. Beginning with production functions and value theory, we examined their properties,
returns to scale, and marginal productivity. We then moved to constrained optimisation,
focusing on cost minimisation and profit maximisation frameworks, before considering how
cost and profit functions are derived. The discussion of duality highlighted the relationship
between production and cost functions, their applications, and production under uncertainty.
Finally, we analysed equilibrium in factor markets, showing how wages, rent, interest, and
profit are determined, and how efficiency and equity shape factor allocation.

By completing this Series, you should now be able to define and analyse production functions,
apply optimisation techniques, evaluate duality in production theory, and explain factor
market equilibrium. These outcomes align with the Series Learning Outcomes (SLOs), ensuring
you can connect theoretical models with practical applications in advanced microeconomics.

Series Glossary

e Costfunction: A mathematical expression showing the minimum cost of producing
different levels of output.

e Costminimisation: The process of choosing input combinations that produce a given
output at the lowest cost.

e Duality: The relationship between production functions and cost functions, where
information about one can be used to derive the other.

e Factor markets: Markets where inputs such as labour, land, and capital are traded,
determining wages, rent, interest; and profit.

e Marginal productivity: The'additional output produced by using one more unit of an
input, holding other inputs constant.

e Production function: A mathematical representation of how inputs are combined to
produce output.

e Profit function: A mathematical expression showing the maximum profit achievable at
differentlevels of output.

e Profitmaximisation: The process of determining the level of output and input use that
maximises the difference between total revenue and total cost.

¢ Returns to scale: The change in output when all inputs are increased proportionally,
which may be increasing, constant, or decreasing.

e Value theory: The study of how firms make production decisions based on costs and
revenues.

Concept Check Questions 3
Objective questions

1. Market equilibrium in the labour market is achieved when labour demand equals labour

. (Linked to SLO 3.7)
il
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2. Returnsto scale can be increasing, constant, or . (Linked to SLO 3.1)

3. Profit maximisation occurs when marginal cost equals marginal . (Linked to SLO
3.4)

Short-answer questions
4. Define a production function and explain its importance. (Linked to SLO 3.1)

5. What is the difference between a cost function and a profit function? (Linked to SLO 3.3,
3.4)

6. Explain why duality is useful when production data is limited. (Linked to.SLO 3.5)
Long-answer questions

7. Analyse the process of cost minimisation using isoquant and isocost curves.(Linked to SLO
3.3)

e Basic response: Explain the tangency condition betweenisoquantand isocost lines.

e Value-added response: Discuss how changes in input prices shift the isocost line and
affect optimal input choice.

1. Evaluate the efficiency and equity.implications of factor market equilibrium. (Linked to
SLO 3.8)

e Basic response: Describe how efficiency ensures maximum output and equity
concerns fairness in.income distribution.

¢ Value-added response: Provide examples of policies such as minimum wage
laws or progressive taxation that balance efficiency and equity.

Answers to Concept Check Questions 3

1. Supply.

2. Decreasing.

3. /Revenue.

4. A production function represents the relationship between inputs and output, showing

how resources are transformed into goods and services.

5. A cost function shows the minimum cost of producing output, while a profit function
shows the maximum profit achievable.

6. Duality allows economists to infer production technology from cost data, making it
useful when direct production information is unavailable.

7. Basic response: Cost minimisation occurs where the isoquant (output curve) is tangent
to the isocost line (cost curve).
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e Value-added response: If input prices change, the isocost line shifts, altering
the optimal combination of inputs and demonstrating substitution effects.

8. Basic response: Efficiency ensures resources are used where most productive, while
equity addresses fairness in distribution.

e Value-added response: Policies such as minimum wage laws or progressive
taxation can improve equity while maintaining efficiency.

Answers to Pilot Questions 3
Pilot questions 3.1

—

Relationship between inputs and output.

2. Increasing, constant, decreasing.

3. Additional output from one more unit of input.
4. Where marginal cost equals marginal revenue.
5

Substitute capital for labour.

Pilot questions 3.2

1. Lowest cost of producing given output.

\min C =wL + rK\quad \text{subject to} \quad f(L,K) = \bar{Q}.
e When marginal cost equals marginal revenue.
e Cost function shows minimum cost, profit function shows maximum profit.

e ltincreases profit function values.
Pilot questions 3.3

1. Production and cost functions.

2. By solving.cost minimisation problem.

3. Because cost data is often more available than production data.

4. ~Derivationof cost functions, inference of technology, analysis of efficiency.
5

Volatile input prices, uncertain demand, technological changes.
Pilot questions 3.4
1. Interaction of labour demand and supply.
2. Unemployment.
3. Rent, interest, profit.
4. Because income distribution may be unequal.
5. Minimum wage laws.

-
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Series 4: Market Structures and Strategic Interaction
Part 4.1: Perfect competition and efficiency

e 4.1.1 Characteristics of perfectly competitive markets

e . 4.1.2Short-run and long-run equilibrium

e | 4.1.3 Efficiency outcomes under perfect competition
Part 4.2: Monopoly and market power

e 4.2.1 Sources and characteristics of monopoly

e 4.2.2 Pricing and output decisions under monopoly
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e 4.2.3Welfare implications of monopoly power
Part 4.3: Oligopoly and strategic behaviour
e 4.3.1 Characteristics of oligopolistic markets
e 4.3.2 Models of oligopoly (Cournot, Bertrand, Stackelberg)

e 4.3.3 Collusion and competition policy

Part 4.4: Game theory and strategic interaction
e 4.4.1 Basic concepts of game theory (players, strategies, payoffs)
e 4.4.2 Nash equilibrium and applications

e 4.4.3 Strategic behaviour in real-world markets

Introduction

Markets are not uniform; they differ in structure, degree of competition, and the strategic
behaviour of firms. Understanding these differences is essential in advanced microeconomics
because market structures shape pricing, output, efficiency, and welfare outcomes. This
Series will guide you through the analysis of perfect competition, monopoly, oligopoly, and
strategic interaction using game theory.

The aim of this Series is to equip you'with the ability to evaluate how different market
structures function, how firms exercise market power, and how strategic behaviour influences
outcomes. You will also learn to apply.game theory to real-world market situations, deepening
your understanding of competition.and cooperation among firms.

We shall begin by examining perfect competition, focusing on its characteristics, equilibrium
conditions, and efficiency outcomes. Next, we will study monopoly and market power,
analysing pricing, output decisions, and welfare implications. Following that, we will explore
oligopoly, considering models'such as Cournot, Bertrand, and Stackelberg, as well as issues of
collusion and competition policy. Finally, we will conclude with game theory and strategic
interaction, introducing/core concepts such as Nash equilibrium and their applications in
markets.

Series Learning Outcomes

Upon completing this Series on Market Structures and Strategic Interaction, you should be
able to:

SLO 4.1 describe the characteristics of perfectly competitive markets and explain short-run
and long-run equilibrium outcomes,

SLO 4.2 analyse monopoly behaviour, including pricing, output decisions, and welfare
implications of market power,
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SLO 4.3 evaluate oligopolistic market structures using models such as Cournot, Bertrand, and
Stackelberg,

SLO 4.4 explain the role of collusion and competition policy in oligopolistic markets,

SLO 4.5 apply basic concepts of game theory, including players, strategies, and payoffs, to
market situations,

SLO 4.6 demonstrate how Nash equilibrium explains strategic interaction among firms, and

SLO 4.7 assess real-world applications of strategic behaviour in markets, connecting theory to
practice.

4.1 Perfect Competition and Efficiency

4.1.1 Characteristics of perfectly competitive markets

A perfectly competitive market is one where many buyers and sellers interact, none of whom
can individually influence the market price. Products are homogeneous, information is freely
available, and there is free entry and exit of firms. These conditions ensure that firms are price
takers rather than price makers.

Fillin the blank: In perfect competition, firms are takers because they cannot influence
the market price.

-
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Figure 4.1 Demand curve under perfect competition

Diagram showing a perfectly elastic demand curve faced by
competitive firm

A Price (P)

o Demand (d) = Marginal Reverue (MR) = Price (P)

|
]
" I
Firm’s Revenue i
I
|

------9

Y

Quantity (q)

Key Idea: A perfectly competitive firm is price taker, facing a perfectly elastic demand

curve price equals marginal reverue, allowing to sell any quantity at the market price.

OER diagram perfect competition cure microecomics

4.1.2 Short-run and long-run equilibrium

In the'short run, firms may earn supernormal profits, normal profits, or losses depending on
market conditions. However, in the long run, free entry and exit of firms ensure that only
normal profits are sustained. This happens because supernormal profits attract new firms,
increasing supply and driving prices down, while losses drive firms out, reducing supply and
raising prices.

Fillinthe blank: In the long run, free entry and exit of firms ensure that only
sustained.

profits are
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Figure 4.2 Short-run and long-run equilliblium
in perfect competition

Diagram showing short-run supernonnal profits and-long-
normal profits uunder competition.
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B Demand/Revenue [] Cost Curves [] Profit

4.1.3 Efficiency outcomes under perfect competition

Perfect competition leads to both allocative efficiency and productive efficiency.

¢  Allocative efficiency occurs when resources are allocated to produce the goods most
desired by society, at the point where price equals marginal cost.

e  Productive efficiency occurs when firms produce at the lowest possible cost, at the
minimum point of the average cost curve.

Fill in the blank: Allocative efficiency occurs when price equals marginal
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Figure 4.3 Efficiency outcomes under perfect competition

Diagram showing allocative efficiency (P=MC) and productive efficiency mininum AC) under
an competition.
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Key Idea
In perfect competition, both alocative efficiency (P = MC) and
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productive efficiency (firms produce at~mininum at their minimum of their
average cosrve) are achieved in the long run.

Pilot questions 4.1
1. /What are the key characteristics of a perfectly competitive market?

. Why arefirms considered price takers under perfect competition?

2

3. What happens to supernormal profits in the long run?
4. Define allocative efficiency and productive efficiency.
5

At what condition does allocative efficiency occur in perfect competition?
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4.2 Monopoly and Market Power

4.2.1 Sources and characteristics of monopoly

A monopoly exists when a single firm dominates a market, producing a unique product with.no
close substitutes. Entry barriers such as patents, economies of scale, or government
regulation prevent other firms from entering. As a result, the monopolist has significant control
over price and output.

Fillin the blank: A monopoly exists when a single dominates the marketwith no close
substitutes.

Figure 4.4 Demand curve under monoploy

Diagram showing downvad-sloping demand curve faced by a
monolost.
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4.2.2 Pricing and output decisions under monopoly

Unlike competitive firms, a monopolist sets price by choosing the output level where marginal
revenue equals marginal cost, then charging the highest price consumers are willing to pay for
that output. This results in lower output and higher prices compared to perfect competition.

Fillin the blank: A monopolist sets output where marginal revenue equals marginal

Figure 4.5 Monopoly pricing and output decision

Diagram showing monopoly equilbriium with MR=MC and price above MC
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Key Idea:
A monoyoly maximises profit by producng where marginal revenue equals cost (MR = MC), but

charges price iz higher price (Pm) determined by the demand curve, leading a positive economic
profits.

OER diagram monopoly equibarium MR MC diagram economics

4.2.3 Welfare implications of monopoly power

Monopoly power leads to allocative inefficiency because price exceeds marginal cost,
meaning consumers pay more and consume less than in competitive markets. This creates a
deadweight loss, representing the welfare lost due to reduced output and higher prices.
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Policymakers often regulate monopolies through price controls, antitrust laws, or encouraging
competition to reduce welfare losses.

Fillin the blank: Monopoly power creates a deadweight due to reduced output and
higher prices.

Figure 4.8 Welfare loss under monopoly power
Diagram showing deadweight loss triangle under monopoy pricing.
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Pilot questions 4.2
1. | What are the main sources of monopoly power?

2. How does a monopolist determine output and price?

3. Why does monopoly pricing lead to allocative inefficiency?
4. What is deadweight loss in the context of monopoly?
5

Name one policy tool used to regulate monopolies.
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4.3 Oligopoly and Strategic Behaviour

4.3.1 Characteristics of oligopolistic markets

An oligopoly is a market structure dominated by a few large firms. These firms are
interdependent, meaning each firm’s decisions about price and output affect the others.
Products may be homogeneous (like steel) or differentiated (like cars). Entry barriers are
typically high, and firms often engage in strategic behaviour to maintain market share.

Fillin the blank: In oligopoly, firms are because each firm’s decisions affect the others.

Figure 4.7 Market concentration under oligoply

Diagram showing a few firms controling most of the market share
in an oligoply.

Total Market Share

1 Other Firms -
R 10%

=P | Oligoply Market Structure
Few Large Firms Dominating

Key Idea: An oligoplly is charatierized a small number a

holding holding substantial market power, leading
interpedence in pricing and output decisions.

OER diagram, oligoply market concentration diagram microeconomics
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4.3.2 Models of oligopoly (Cournot, Bertrand, Stackelberg)

Economists use different models to explain oligopolistic behaviour:

e Cournot model: Firms compete by choosing output levels simultaneously.

e Bertrand model: Firms compete by setting prices simultaneously.

e Stackelberg model: One firm acts as a leader, choosing output first, while others

follow.

These models highlight the strategic nature of oligopoly, where firms anticipate rivals’
reactions when making decisions.

Fillin the blank: In the Cournot model, firms compete by choosing levels

simultaneously.

Figure 4.5 Oligology models and outcomes
Diagram comparing Cournet, Betrand, and Stackelegk models of oligology
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4.3.3 Collusion and competition policy

Oligopolistic firms may collude to set prices or output, forming cartels. Collusion increases
profits but reduces consumer welfare by raising prices and restricting output. However,
collusion is often unstable because firms have incentives to cheat.

Governments implement competition policy to prevent collusion and promote fair
competition. Examples include antitrust laws, regulation of mergers, and penalties for/cartel
behaviour.

Fillin the blank: Collusion among oligopolistic firms often leads to higher prices and reduced
welfare.

Figure 4.9 Collusion and welfare loss in oligoply

Diagram showing a few firms controling most of the market share

in an oligoply.
Dy
MC
o
= /' Deadwaitht Loss (DWL)
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i Qm
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Quantity Q

Key Idea: An Colusion leads higher cartel pricesd small

prices (Pm) lower output compared compettion, creating a
deadwawht loss) that reduces economic welfare.

OER diagram, oligoply market cartel pration diagram microeconomics
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Pilot questions 4.3
1. What are the key characteristics of oligopolistic markets?

2. Inwhich model do firms compete by setting prices simultaneously?

3. Whatis the main difference between Cournot and Stackelberg models?
4. Why is collusion often unstable in oligopoly?
5

Name one policy tool used to prevent collusion.

4.4 Game Theory and Strategic Interaction

4.4.1 Basic concepts of game theory (players, strategies, payoffs)

Game theory is the study of strategic decision-making where the outcome for each participant
depends on the actions of others. In markets, firms act as players; each choosing strategies
such as pricing, output, or advertising. Payoffs represent the profits or losses resulting from
these strategies.
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Fillin the blank: In game theory, firms act as who choose strategies that determine
payoffs.

Figure 4.10 Basic structure of a game in
economics

Diagram showing two firms as players with strategies and payfoffs in
game theory matrix

FirmB

Strategy 1 Strategy 2

< Firm A 10 FirmAS5

£ FirmB 10 FirmB 5

} .

“ | FirmA 15 Firm 7
Firm B 15 7

Key Idea: A game theory matrix illustrates the stragetic
interection between players, showing their available strategies :}3ls|

resulting payyoffs for each combination, which helps
analyze decision-making

4.4.2 Nashequilibrium and applications

A Nashequilibrium occurs when each player chooses the best strategy given the strategies of
others, and no player has an incentive to deviate. It represents a stable outcome of strategic
interaction.

Applications include pricing decisions in oligopoly, advertising strategies, and entry
deterrence. For example, in the Prisoner’s Dilemma, both players confess even though
cooperation would yield a better outcome, because confession is the dominant strategy.

Fillin the blank: A Nash equilibrium occurs when no player has an incentive to from
their chosen strategy.
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Figure 4.11 Nash equilbrrium in the
Prisener’s Dizelema

Payof matrix diagram showing the Priseneme with the
Priserbrlum highlighted.

Player 2

Player 1 Confess Remain Silent

Confess (-5, -5)

Remain

I Nash Equilbrium [] Player 1 Payoff / Plar Sibrlum

4.4.3 Strategic'behayiour in real-world markets

Game theory helps explain strategic behaviour in markets such as price wars, advertising
battles, and entry deterrence. Firms anticipate rivals’ reactions and adjust their strategies
accordingly.

For example, airlines may lower fares to deter new entrants, or firms may increase advertising
to capture market share. These behaviours reflect the interdependent nature of oligopolistic
markets.

Fill in the blank: Strategic behaviour in markets often involves anticipating rivals’ and
adjusting strategies accordingly.
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Figure 4.12 Strategic behavior in real-world markets

Diagram showing two firms engaging in a price war as strategic behavior

I Firm A FirmB

FirmA: -5 Firm A:
Firm B: -5 Firm B: -10

Low Price High Price | Firm A: 10 -10-5

High Price -10-10 High Price 55

Key Idea: In a price war, firms repeetely uncucod other,
lecler, leading to lower prices and reduced profits for all. The

Nash Equilibrlium is often (Low Price, Licre), resulting to cting an
substaptal outcome.

OER diagram strategic behavior price war diagram microeccnomics

Pilot questions 4.4
1. ~What are the basic elements of a game in game theory?

Define Nash equilibrium.

2

3. Why do players confess in the Prisoner’s Dilemma?

4. Give two examples of strategic behaviour in real-world markets.
5y

How does game theory explain interdependence in oligopolistic markets?

Series Summary

This Series on Market Structures and Strategic Interaction examined how different market
structures shape firm behaviour, efficiency, and welfare outcomes. We began with perfect

-

LA-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS



competition, highlighting its characteristics, equilibrium conditions, and efficiency outcomes.
We then explored monopoly, focusing on sources of market power, pricing and output
decisions, and the welfare implications of monopoly power. The discussion of oligopoly
introduced models such as Cournot, Bertrand, and Stackelberg, alongside issues of collusion
and competition policy. Finally, we studied game theory, covering its basic concepts, Nash
equilibrium, and applications to strategic behaviour in real-world markets.

By completing this Series, you should now be able to describe competitive market outcomes,
analyse monopoly behaviour, evaluate oligopolistic models, and apply game theory to
strategic interaction. These abilities align with the Series Learning Outcomes (SLOs), ensuring
you can connect theoretical models of market structure with practical insights into firm
strategy and policy.

Series Glossary

¢ Allocative efficiency: A situation where resources are used to produce the goods most
desired by society, at P = MC.

¢ Bertrand model: An oligopoly model where firms compete by setting prices
simultaneously.

e Collusion: An agreement among firms to set prices or output, often reducing consumer
welfare.

e Cournot model: An oligopoly model'where firms compete by choosing output levels
simultaneously.

e Deadweight loss: Welfareloss caused by monopoly or collusion due to reduced output
and higher prices.

¢ Game theory: The study of strategic decision-making among interdependent players.

¢ Monopoly: A market structure where a single firm dominates and controls price and
output.

¢ Nash equilibrium: A stable outcome where no player has an incentive to deviate from
their chosen strategy.

e Oligopoly: A market structure dominated by a few large firms, often interdependent in
decision-making.

o Perfect competition: A market structure with many firms, homogeneous products, and
free entry and exit.

e | Prisoner’s Dilemma: A game theory scenario showing why rational players may not
cooperate, even when cooperation is beneficial.

¢ Productive efficiency: Producing at the lowest possible cost, at the minimum point of
the average cost curve.

e Stackelberg model: An oligopoly model where one firm acts as a leader, choosing
output first.

-
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Concept Check Questions 4
Objective questions

1. In perfect competition, firms are price . (Linked to SLO 4.1)

2. A monopolist sets output where marginal revenue equals marginal . (Linked to
SLO 4.2)

3. Inthe Bertrand model, firms compete by setting simultaneously. (Linked to SLO
4.3)

4. A Nash equilibrium occurs when no player has an incentive to . (Linked to SLO
4.6)

Short-answer questions

5. Define allocative efficiency and explain its condition underperfect competition. (Linked to
SLO 4.1)

6. What is deadweight loss in the context of monopoly? (Linked to SLO 4.2)

7. Explain the difference between Cournot and Stackelberg models of oligopoly. (Linked to SLO
4.3)

8. Why is collusion often unstable in oligopolistic markets? (Linked to SLO 4.4)
Long-answer questions
9. Analyse the welfare implications of monopoly power. (Linked to SLO 4.2)

e Basic response: Explain how monopoly pricing leads to allocative inefficiency and
deadweight loss.

e Value-added response: Discuss policy tools such as antitrust laws and regulation to
mitigate welfare losses.

1. Evaluate the role of game theory in explaining strategic behaviour in oligopolistic
markets.(Linked to SLO 4.5-4.7)

¢ ' Basic response: Describe how Nash equilibrium explains stable outcomes in strategic
interaction.

e Value-added response: Provide real-world examples such as airline price wars or
advertising battles.

Answers to Concept Check Questions 4

1. Takers.
2. Cost.
3. Prices.
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4. Deviate.

5. Allocative efficiency occurs when resources are allocated to produce goods most
desired by society, at P = MC.

6. Deadweight loss is the welfare lost due to reduced output and higher prices under
monopoly.

7. Cournotinvolves simultaneous output decisions, while Stackelberg has a leader-
follower dynamic.

8. Collusionis unstable because firms have incentives to cheat for higher profits.

9. Basic response: Monopoly pricing results in higher prices, lower.output, and
deadweight loss.

e Value-added response: Policies such as antitrust laws, regulation, and
encouraging competition can reduce welfare losses.

10.
e Basic response: Game theory shows how Nash equilibrium-explains stable outcomes in
oligopoly.

e Value-added response: Real-world examples include airline fare wars and advertising
battles, where firms anticipate rivals’ reactions.

Answers to Pilot Questions 4
Pilot questions 4.1

1. Many firms, homogeneous products, free entry and exit, perfect information.
2. They cannotinfluence market price.
3. They are eroded by entry of new firms.
4. Allocative efficiency (P = MC) and productive efficiency (minimum AC).
5. When price equals marginal cost.
Pilot questions 4.2
1. Patents, economies of scale, government regulation.
2. Where MR = MC, then set price from demand curve.
3. Because price exceeds marginal cost.
4. Welfare loss due to reduced output and higher prices.
5

Antitrust laws or price regulation.
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Pilot questions 4.3

1. Fewfirms, interdependence, barriers to entry.

2. Bertrand model.

3. Cournotis simultaneous output choice, Stackelberg has a leader-follower structure.
4. Incentives to cheat for higher profits.
5

Competition policy or antitrust regulation.
Pilot questions 4.4

1. Players, strategies, payoffs.

2. Astable outcome where no player deviates.

3. Because confession is the dominant strategy.
4. Price wars, advertising battles.
5

By showing how firms anticipate rivals’ reactions.
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Course Code: ECO 401
Course Title: ADVANCED MICROECONOMICS |

Course Units: 2 units

Consumer Behaviour and Market Optimization
Equilibrium Analysis in Single and Multimarket Systems
Production Theory, Duality, and Factor Markets
Dynamic Consumption, Investment, and Value Theory
Efficiency, Equity, and Welfare Economics
Series 5: General Equilibrium and Welfare.Economics
Part 5.1: General equilibrium analysis

e 5.1.1 Partial vs. general equilibrium

e 5.1.2The Edgeworth box and exchange equilibrium

e 5.1.3 Production and general equilibrium
Part 5.2: Efficiency and the Pareto criterion

e 5.2.1 Pareto efficiency in consumption and production

e 5.2.2The First Fundamental Theorem of Welfare Economics

e 5.2.3The Second Fundamental Theorem of Welfare Economics
Part 5.3: Market failures and welfare implications

e 5.3.1 Externalities and public goods

e 5.3.2Information asymmetry and incomplete markets

e 5.3.3 Policy.interventions and welfare outcomes
Part 5.4: Equity and social welfare functions

e 5.4.1 Trade-off between efficiency and equity

e  5.4.2 Social welfare functions (utilitarian, Rawlsian)

e 5.4.3 Redistribution and welfare policy

Introduction
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Markets do not operate in isolation; they interact with one another, and their combined
outcomes determine how resources are allocated across the economy. This is the essence of
general equilibrium analysis, which studies how supply and demand balance simultaneously
in multiple markets. Building on this, welfare economics evaluates whether these outcomes
are efficient and equitable, and considers the role of policy in correcting market failures.

The aim of this Series is to equip you with the ability to analyse general equilibrium in
consumption and production, apply the Pareto efficiency criterion, interpret the fundamental
theorems of welfare economics, and evaluate the impact of market failures and equity
concerns on social welfare.

We shall begin by examining general equilibrium analysis, including partial versus general
equilibrium, the Edgeworth box, and production equilibrium. Next, we will study efficiency and
the Pareto criterion, focusing on the First and Second Fundamental Theorems of Welfare
Economics. Following that, we will explore market failures such as externalities, public goods,
and information asymmetry, and their welfare implications. Finally, we will conclude with
equity and social welfare functions, considering the trade-off between efficiency and fairness
in resource allocation.

Series Learning Outcomes

Upon completing this Series on General Equilibrium and Welfare Economics, you should be
able to:

SLO 5.1 distinguish between partialand general equilibrium analysis and explain how markets
interact simultaneously,

SLO 5.2 apply the Edgeworth'box.to analyse exchange equilibrium and production equilibrium,
SLO 5.3 evaluate Pareto efficiency in consumption and production,

SLO 5.4 explain and interpret the First and Second Fundamental Theorems of Welfare
Economics,

SLO 5.5 analyse the impact of market failures such as externalities, public goods, and
information asymmetry on welfare outcomes,

SLO 5.6 assess the role of policy interventions in correcting market failures and improving
welfare, and

SLO 5.7 evaluate the trade-off between efficiency and equity using social welfare functions
and redistribution policies.

5.1 General Equilibrium Analysis

5.1.1 Partial vs. general equilibrium

-
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Partial equilibrium examines a single market in isolation, assuming other markets remain
unchanged. In contrast, general equilibrium considers the simultaneous interaction of all
markets, showing how changes in one market affect others. General equilibrium provides a
more comprehensive view of resource allocation and efficiency.

Fillin the blank: Partial equilibrium focuses on a single market, while general equilibrium
considers markets simultaneously.

Figure 5.1 Partial vs. general equilbrium analysis

Diagram comparing partial equiibrium in one market with general equiibrium across multiple markets

. 3 . o w r . . j
Partial Equilsirium General Equilsirium

(Single Market) (Multiple Markets)

il

Interonected Markets
/ L~ Shock in Market A . reach simuutaoous

in Market A equiibrium
Production
Demand (S) ( \

Product Market Factor Market

2. T

A —
[

[ [
! 1

Production CostsMation Factor Market

Supply (S)

Price (P) \

Key Idea: Partial equilbrium analyzes one market of istlation, while general
equilbrium examines how intemcted markets adjust adjust simulatosely to reach a
stable state across the entire economy.

OER diagram partial vs general equilbrium analysis diagram microeconmics

5.1.2 The Edgeworth box and exchange equilibrium

The Edgeworth box is a graphical tool used to analyse exchange between two consumers. It
shows all possible allocations of two goods between them. Exchange equilibrium occurs at the
point where both consumers’ indifference curves are tangent, representing a mutually
beneficial allocation.
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Fillin the blank: Exchange equilibrium in the Edgeworth box occurs where indifference curves
are

Pareto Optimal
Equilbrium

Contract Curve
Y3*

= Indifindence Cuve (Person 1)
Indifindence Curve (Person 2)

5.1.3 Production and general equilibrium

General equilibrium also applies to production. Firms allocate resources between different
goods to maximise output. Production equilibrium occurs when.the marginal rate of
transformation (MRT) between goods equals the marginal rate of substitution (MRS) in
consumption, ensuring efficiency in both production and consumption.

Fillin the blank: Production equilibrium occurs when MRT equals in consumption.
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Figure 5.3 Production and general equilibrium

Diagram showing production possibility and consumption Indifrence curves at equilbrium
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Key Idea: General equilbrium in production and consuption occurs
where the marginal rate of substitation (MRS in consumption equalslo in MRT in

in production, resulting efficicient resource allocation and maximum social
welfare.

OER diagram production general equiibriuiim PPF MRS microeconomics

OER diagram production getllrraif diagram microeccmomics

Pilot questions 5.1

1.

2
3.
4
5

What is the difference between partial and general equilibrium analysis?
What does the Edgeworth box illustrate?

At what condition does exchange equilibrium occur in the Edgeworth box?
Define production equilibrium in general equilibrium analysis.

What condition ensures efficiency in both production and consumption?

5.2 Efficiency and the Pareto Criterion

5.2.1 Pareto efficiency in consumption and production

SN
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Pareto efficiency occurs when itis impossible to make one individual better off without making
another worse off. In consumption, this means resources are allocated so that no reallocation
can improve one consumer’s satisfaction without reducing another’s. In production, Pareto
efficiency requires that resources are used in a way that maximises output without reducing
efficiency elsewhere.

Fillin the blank: Pareto efficiency occurs when no one can be made better off without making
someone else off.

£ Goods 2 b

Figure 5.4 Pareto efficiency in consumption

Edewbregh box diagram showing Pareto eficient allocations
where indifiedence curvis are tangent

Good 2

IC,A
Xt Goods X B*

| = Indffindence Curve (Person A)
j=— Contract Curve

5.2.2 The First Funhdamental Theorem of Welfare Economics

The First Fundamental Theorem of Welfare Economics states that under certain conditions
(perfect competition, complete markets, and no externalities), every competitive equilibrium is
Pareto efficient. This means that markets, when functioning perfectly, lead to efficient
resource allocation.

Fillin the blank: The First Fundamental Theorem of Welfare Economics states that competitive
equilibrium is efficient.
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Figure 5.5 First Fundamental Theoram of
Welfare Economics

Diagram showing competitive equilbrium leading to Parete efficiency

Product Market Equilbrium Edevworth Box (Exchange Efficiency)
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Key Idea: The First Fundamental Theorem of Welfare Economics states that a compettive
equilbrum is Parete Pareto efficient, meaning resources har allocated stuch no individual can

made better off without makiing someone else worse off

OER diagram First Fundamental of Welfare Economics
economics

5.2.3 The Second Fundamental Theorem of Welfare Economics

The Second Fundamental Theorem of Welfare Economics states that any Pareto efficient
allocation can be achieved through competitive markets, provided resources are redistributed
appropriately. This highlights the role of policy in achieving both efficiency and equity.

Fill'in the blank: The Second Fundamental Theorem of Welfare Economics shows that Pareto
efficient allocations can be achieved with appropriate redistribution.
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Y Goods 4 >

Figure 5.6 Second Fundamental Theorem of Weldare

Diagram showing redrisbution of resources
leading to Pareto efficient allocation

Good X

Redsstiibution

X" Goods X B*

[ Indifindence Curve (Person A) i

Contract Curve

Pilot questions 5.2

1. Define Pareto efficiency in consumption and production.

2. What does the First Fundamental Theorem of Welfare Economics state?

3. What conditions are required for the First Fundamental Theorem to hold?

4. What does the Second Fundamental Theorem of Welfare Economics emphasise?
5

How does redistribution relate to efficiency and equity inwelfare economics?

5.3 Market Failures and Welfare Implications

5.3.1 Externalities and public goods

Externalities occur when the actions of producers or consumers affect third parties not directly
involved in the transaction. Negative externalities (e.g., pollution) reduce welfare, while
positive externalities (e.g., €ducation) increase welfare. Public goods are non-rival and non-
excludable, meaning one person’s use does not reduce availability for others, and no one can
be excluded from using them. Markets often underprovide public goods because firms cannot
easily charge for them.

Fillin the blank: Public goodsare characterised as non-rival and non- in consumption.

w
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Figure 5.7 Externalitiss and public goods in welfare economics

Diagram showing pollution as a negitive extertive externarlity, algoinde public good provision
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Quantity of Output (Q) Quantity of Output (Q) CharsotaRRHiES:
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- Non-rivalrous
- Examples: Defense
- Public Parks
- Problem: problem leads the
- Fee-ridem leads to under-provision

Key Idea: Externalitis cause market infefficincies by creating a divergence between private

social costsis/beneits, while public godfer the sutf-fecis/ problem, both oten often requiring
government interveition for efficient outcomes.

OER diagram exteralities, public goods diagram microeconomics

5.3.2 Information asymmetry and incomplete markets

Information asymmetry occurs when one party in a transaction has more or better information
than the other, leading to problems such as adverse selection (e.g., in insurance markets) and
moral hazard (e.g., in lending). Incomplete markets arise when some goods or risks cannot be
traded, preventing efficient allocation. Both reduce welfare by distorting market outcomes.

Fill in the blank: Information asymmetry can lead to adverse and moral hazard.
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Figure 5.8 Information assemetiy and welfare loss
Diagram showing adverse selection in insurance markets due a information assemenity.
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5.3.3 Policyinterventions and welfare outcomes

Governments intervene to correct market failures and improve welfare. Policies include taxes
or subsidies to address externalities, public provision of goods, regulation to reduce
information asymmetry, and insurance schemes to complete markets. While interventions can
improve efficiency and equity, they may also create distortions if poorly designed.

Fill in the blank: Governments use taxes and to correct externalities and improve
welfare outcomes.
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Figure 5.9 Policy Interention in Welfare Econoimcs
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Key Idea: A Pigouvian tax internalizes a negative exterainity by
making pay the polluter tle marginal cost, cost, shif tm supply

supply curve from PMC to SMC anC and achieving he sociatly
optimal output level (Q%).

OER diagram Pigrouvian tax extemanity economics

Pilot questions 5.3
1. /What is the difference between positive and negative externalities?

. Why are public goods underprovided in markets?

2
3. Define information asymmetry and give one example.
4. What are incomplete markets?

5

Name two policy tools used to correct market failures.

5.4 Equity and Social Welfare Functions

5.4.1 Trade-off between efficiency and equity

-
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Economic policy often faces a tension between efficiency (maximising total output with given
resources) and equity (fair distribution of income and wealth). Competitive markets may
achieve efficiency but not necessarily equity. Policies aimed at improving equity—such as
redistribution—may reduce efficiency, while policies that maximise efficiency may worsen
inequality. The challenge is finding a balance that society considers acceptable.

Fillin the blank: Efficiency maximises output, while equity ensures fair distribution of income
and

Figure 5.10 Efficiency and equity trade-off

Diagram showing the trade-roff between efficiency and equity
in welfare economics

A: High Equity, Lower
Efficiency

Efficiency-Equity Frontier
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1
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. Efficiency-Equity Frontier . Possible Policy Choices

5.4.2 Social welfare functions (utilitarian, Rawlsian)

A social welfare function (SWF) aggregates individual utilities into a measure of overall social
welfare.
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e Utilitarian SWF: Maximises the sum of all individuals’ utilities, focusing on total
happiness.

e Rawlsian SWF: Maximises the welfare of the least well-off individual, emphasising
fairness and protection of the vulnerable.

These approaches reflect different ethical perspectives on how society should balance
efficiency and equity.

Fillin the blank: The utilitarian SWF focuses on maximising total happiness, while the Rawlsian
SWF focuses on the well-off.

Figure 5.11 Utularian vs. Rawlsian welfare functions

Diagram comparing and Rawlsian social welfare functions.

Utullirian Social Welfare Function Rawlsian Social Welfare Function
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Utility of Person 1 (U2) Utility of Person 2 (U2)

Key Idea: Utulirianism seeks to maximize total societal happiness, while

Rawlsian th ory prioriizes improving the-wellin of the-weling of the least
fortuate member off society.

utiliarian Rawlssian social welfare function diagram OER economics

5.4.3 Redistribution and welfare policy
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Redistribution policies aim to reduce inequality and improve equity. Examples include
progressive taxation, social transfers, subsidies, and public provision of essential goods. While
redistribution enhances fairness, it may affect incentives and efficiency. Policymakers must
design redistribution mechanisms that balance fairness with economic performance.

Fillin the blank: Progressive taxation and social transfers are examples of policies
designed to improve equity.

Figure 5.12 Redrifutution and welfare policy

Diagram showing redribtution of resources through progressive
taxation and transfers
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Pilot questions 5.4
1. What is the main trade-off between efficiency and equity in welfare economics?

2. How does the utilitarian social welfare function differ from the Rawlsian approach?

3. What does the Rawlsian approach emphasise?
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4. Give two examples of redistribution policies.

5. Why must policymakers balance fairness with economic performance?

Series Summary

This Series explored how markets interact simultaneously and how welfare outcomes are
evaluated. We began with general equilibrium analysis, distinguishing it from partial
equilibrium and using the Edgeworth box to illustrate exchange and production.equilibrium.
We then examined efficiency and the Pareto criterion, including the First and Second
Fundamental Theorems of Welfare Economics. Next, we studied market failures such as
externalities, public goods, information asymmetry, and incomplete markets, along with policy
interventions to correct them. Finally, we addressed equity and social welfare functions,
highlighting the trade-off between efficiency and fairness, utilitarian versus Rawlsian
approaches, and redistribution policies.

By completing this Series, you should now be able to analyse general equilibrium, apply Pareto
efficiency, interpret welfare theorems, evaluate market failures, and assess equity using social
welfare functions.

Glossary of Key Terms

e Partial equilibrium: Analysis of a single market in isolation.
e General equilibrium: Analysis of all markets simultaneously and their interactions.
e Edgeworth box: A diagram showing allocations of goods between two consumers.

e Pareto efficiency: Asituation where no one can be made better off without making
someone else worse off.

e First Fundamental Theorem.of Welfare Economics: Competitive equilibrium is Pareto
efficient underideal conditions.

e Second Fundamental Theorem of Welfare Economics: Any Pareto efficient allocation
can be achieved with redistribution and competitive markets.

o | Externalities:Costs or benefits affecting third parties outside a transaction.
e Public goeds: Goods that are non-rival and non-excludable.

e Information asymmetry: Unequal access to information between parties in a
transaction.

e < Incomplete markets: Markets where some goods or risks cannot be traded.

e Social welfare function (SWF): A measure aggregating individual utilities into overall
social welfare.

e Utilitarian SWF: Maximises total happiness.

o Rawlsian SWF: Maximises welfare of the least well-off.
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e Redistribution policies: Measures such as progressive taxation and transfers to
improve equity.

Concept Check Questions

Objective questions

1. Partial equilibrium focuses on a single market, while general equilibrium considers
markets simultaneously.

2. Exchange equilibrium in the Edgeworth box occurs where indifference curves are

3. The First Fundamental Theorem of Welfare Economics states that competitive

equilibrium is efficient.
4. Public goods are non-rival and non- in consumption.
5. The Rawlsian social welfare function focuses on the well-off individual.

Short-answer questions

6. Define Pareto efficiency in consumption and production.

7. What is deadweight loss in the context of market failures?

8. Explain the difference between adverse selection and moral hazard.

9. Why are redistribution policiesimportant in welfare economics?

Long-answer questions

10. Analyse the welfare implications of externalities and discuss policy tools to correct them.

11. Evaluate the trade-off betweenefficiency and equity using utilitarian and Rawlsian social
welfare functions.

Answers to Pilot Questions

Pilot questions 5.1

1. “Partial equilibrium studies one market; general equilibrium studies all markets
simultaneously.

2. | The Edgeworth box illustrates allocations of goods between two consumers.
3. Attangency of indifference curves.

4. Production equilibrium occurs when MRT = MRS.

5

MRT = MRS ensures efficiency in production and consumption.
Pilot questions 5.2

-
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1. Pareto efficiency means no one can be made better off without making someone else
worse off.

2. It states that competitive equilibrium is Pareto efficient.

3. Perfect competition, complete markets, no externalities.

4. Iltemphasises redistribution to achieve Pareto efficient allocations.
5

Redistribution aligns efficiency with equity.
Pilot questions 5.3

1. Positive externalities increase welfare; negative externalities reduce welfare.
2. Because they are non-excludable and firms cannot charge for them.

3. Information asymmetry is unequal access to information; example: adverse selection
in insurance.

4. Markets where some goods or risks cannot be traded.

5. Taxes, subsidies, regulation.
Pilot questions 5.4

1. The trade-off is between maximising output and ensuring fairness.

2. Utilitarian maximises total happiness; Rawlsian focuses on the least well-off.
3. Welfare of the least well-off.

4. Progressive taxation, social transfers.

5

Because redistribution may affectincentives and efficiency.
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¢ OERdiagrams and illustrations suggested for Figures 5.1-5.12 can be generated using
Al prompts such as:

e “Generate an Edgeworth box diagram showing indifference curves tang
equilibrium allocation.”

e “Generate a diagram showing redistribution through progressive
transfers.”

e “Generate a diagram showing efficiency-equity trade-off e.
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