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Introduction

Price theory 1 is a core course which carries tvedits units. It is made
available to all students who are taking the pestgate diploma in the
schools of Business and Human Resources Managenientourse is a
useful material to you in your academic pursuivali as to your work
place as managers or administrators.

What You Will Learn in This Course

The course is made up of five modules. Module 14hasits, module 2

has 4 units, module 3 has 3 units, module 4 hast® and module 5 has

2 units, covering areas such as the basic con¢gpice theory, theory

of consumer’'s behaviour, theory of producti@amd costs, price and
output determination in perfect competition mopoly and oligopoly,
welfare economics and input-output analysis.

The course guide is meant to provide you with theessary information

about the course generally, the nature of the ma¢ggrou will be using

and how to make the best use of the materials tsvamsuring adequate

success in your programme. Also included tims course guide are
information on how to make use of your time anainfation on how to

tackle the tutor-marked assignment questiombere will be tutorial
sessions during which your instructional facilitatall take you through

your different areas at the same time exgbandeas with your fellow
learners.

Course Content

The Course consists of the basis of price thebg/nature and scope of

price theory, theory of elasticity of demand, theoretical frame work

for analysing both consumer and producer bel@yvansumers utility
maximization under cardinalist and ordinaliapproach, cost concept
and production functions, profit maximization oucge minimization in
relation to perfect competition, monopoly andyopoly, a special case

of price discrimination and bilateral monopolyhe analysis of welfare
economics, market failure and government wuaetion, inter-industry
analysis of input-output model and a two sectotyans

Course Aims

The main aim of this course is to educate you emtture and scope of
price theory, the objective and constraint functvéulifferent economic
agents. The course also aims at making you haveaer appreciation
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of the interplay of the forces of demanddasupply in resource
allocation. The aims of the course will be achielgd

» Explaining the nature of price theory

» Discussing the differences between priceotyy and macro
economics

* Analyzing the different approaches to thieeory of consumer’s
behaviour

» Explaining theory of production

» Describing the necessary assumptions undbéich different
market models operate

» Explaining the conditions of welfare economand analyzing
inter-industry economics.

Course Objectives

On completion of this course, you should be able to

» Explain the nature and scope of price theory

» Describe the relationship between price elagtmi demand and
marginal revenue of a firm

» Explain the differences between short rand long-run
production functions.

* Analyse the various forms of cost concepts

* Explain price and output determination undgerfect and
imperfect market models.

» Discuss market failures and the role advegnment in resource
allocations

» Explain the interdependence and interretstip between
different industries within an economy.

Course Materials

Major components of the course are:

e Course Guide

e Study units

e Textbooks

» Assignment Guide
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Study Unit

There are different units of five models in thaaicse, which should be
studied carefully and in sequence. These are s\l

Module 1

Unit1l The Basic Concepts of Price Theory

Unit 2 Elasticity of Demand

Unit3 Theory of Consumers Behaviour (Cardinalgproach)
Unit 4 Indifference Curve Analysis (Ordinalist pqpach)

Module 2

Unitl Theory of Production
Unit2 Stages of Production
Unit3 Cost Concepts
Unit4 Cost Theory

Module 3

Unit1l Perfect Competition (short-run Analysis)
Unit2 Perfect Competition (Long-run Analysis)
Unit 3  Price and Output Determination under Mawigp

Module 4

Unit1 Price Discrimination and Bilateral Monopol
Unit2 Oligopoly

Module 5

Unitl Welfare Economics
Unit 2  Input-output Analysis

Module 1 Unit 1 simply presents the general ogepts of price theory.
The second unit discusses elasticity of demandtamgbortance. The (3

and 4) units discuss the utility of a consumfeom the cardinalist view
point and consumers utility from the perspectivéhef ordinalist school

of thought. Module 2 units (1 and 2) explathe meaning, types and
stages of production in the short-run. Bnig3 and 4) discuss the
different cost concepts and theory of cogsithbin the short and long-
runs. Module 3 unit (1 and 2) analyse the basamagtions, price and

output determination under perfect competition both the short and

3
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long-runs.  Unit 3 explains price and outpdétermination under
monopoly. Module 4 unit 1 discusses the possydlitd profitability of

price discrimination and bilateral monopoly.nit) 2 explains oligopoly
under non-collusive and collusive oligopolies.Module 5 and unit 1
examines the meaning of welfare economics daliiflerent criteria for
welfare maximization. Unit 2 explains input-outpoodel and how the
model is set up.

Each study unit will take a minimum of twbours and it include the
introduction, objectives, main contents, sea$sessment exercises,
conclusion, summary, tutor marked assignmend aeferences/further
reading. Some of these exercises will retde consulting other
materials such as the text books under tberences and further
readings. They are meant to give you addtioinformation. You are
advised to practice the self assessment iseerand tutor-marked
assignment for greater understandings of toairse. By so doing, the
stated learning objective of the course will beied.

Assignment

There are many assignments inthis course yod are expected to do
all of them by following the schedule pralsed for them in terms of
when to attempt them and submit same for gradingooy tutor.

Tutor-Marked Assignment

In doing the tutor-marked assignment, you areapply what you have
learntin the contents of the study units. SEhassignments which are

many in number are expected to be turn in to yotartfor grading, the
assignments constitute 30% of the total scorehercburse.

Final Examinations and Grading

At the end ofthe course, you will write thitnal examinations. It will
attract the remaining 70%. This brings the tatalfscore to 100%

Conclusion

The course, Price Theory | (BHM717) exposes yailnéofundamentals

of price theory. You will be taken througthe theories that guide the
consumer and producers behaviour on the suctesshpletion of the

course; you would have been armed with thaterials necessary for
efficient and effective management of scamasources for improved
welfare for you as an individual and the society aghole.
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MODULE 1

Unitl The Basic Concepts of Price Theory
Unit2 Elasticity of Demand
Unit3 Theory of Consumers Behaviour (Cardinakigproach)

Unit4 Indifference Curve Analysis (Ordinalist pypach)

UNIT 1 THE BASIC CONCEPTS OF PRICE THEORY

CONTENTS

1.0 Introduction

2.0 Objectives

3.0 Main Content

3.1 Price Theory

3.2 The Theory of Demand

3.3 The Theory of Supply
3.4 Market Equilibrium

4.0 Conclusion

5.0 Summary

6.0 Tutor-Marked Assignment

7.0 References/Further Reading

1.0 INTRODUCTION

Economics can be divided into two major fields. eSé& are: Price theory

or microeconomics. The second is macro eca®mPrice theory
basically is a branch of economics that studies ihterplay of demand

and supply which create a multitude of imdlial prices, wage rates,
profit margins and rental changes. In another waidro economics is
generally concerned with the study of indiatl economics units or
agents such as: an individual consumer ousélold individual firms
and single industry.

Price theory assumes that every economic aganeationed above is
rational. That is to say consumers for exampleédrgpend their income

in a way that gives them as much pleasase possible (utility
maximization). Inthe same vein entrepreneurksae much profit as
they can extract from their investment, they de by minimizing cost
and risk as much as possible.

In contrast, macroeconomicsis the study of eowoaaggregates such
as the general price level, National incomegonomic growth,
unemployment, money supply, international trad&e. While
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microeconomics studies the minute segment ttid economy, macro
economics studies the entire economy and réktionship with other
economies.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

» explain the conceptions and scope of price theor
* analyse the theory of demand

 discuss the theory of supply

» explain the concept of market equilibrium

3.0 MAIN CONTENT

Elements and Scope of Price Theory

3.1 Price Theory

Price theory as we have mentioned in outroduction, is the field of
economics that studies the smallest economomits, such as: (a) an
individual consumer of a particular commodity @ervices (b) a single

firm or industry. The consumer in this analysisme out of millions of

consuming units of the economy while the firm i€ @ut of thousands

of producing unit of the economy.

These two units of the economy have natyralifferent economic
objectives. The consumer has as his/her objectiuglity maximization

that is to say lowest cost (price). The prodwrethe other hand, seeks

to maximize profit. The entrepreneur can aehi this by promoting
revenue growth and minimizing cost of prodwtt The consumer
achieves his/her objections, when prices are lofs@m his/her limited

income, this will enable the consumer to obtainerguantities of goods

which implies higher utility. The producer on /isr part will achieve
his/her objective only when prices are higherHolding the cost of
production constant, if prices increase armek tproducer sales higher
guantities, he/she obtains higher revenue.s Ttelationship is
mathematically presented thus:

TR = Q x P where:

TR = Total Revenue

Q = Quantity sold

P = Price of the commodity sold



BHM717 PRICE THEORY |

The higher the revenue over cost of productidne higher will be the
residual between cost and revenue called itpréfrofit is also define
thus;p=TR-TC

Where: p = Profit
TR = Total Revenue
TC = Total Cost

However, the situation above indicates thhe ttwo economic agents
have conflicting interests.  This conflictstals that there will be no
buying or selling. This is so because; the consumants prices to fall

while the producer wants prices to increase. Hdhiremained this way,

the consumer will not buyand at the sanmaet will not consume his
money income. The producer on his/her part caselbhor can he/she

consume all that has been produced.

How do we reconcile the producer and the consumierthis case, price

becomes the ‘incentive to action’ and resistartoeaction: Price theory
suggest that the two economic agents museeagpn a price at which
producers will be willing and capable of supplymgiven quantity and

the consumer will be willing and able to pay fagigen quantity. This is

the allocative role of price.

SELF-ASSESSMENT EXERCISE 1

Explain the area of concern of price theory

3.2 The Theory of Demand

Demand according to Akaahan (2004:5) refeos the quantity of a
commodity per unit of time at a given price. Ea@lmeans the desire or

need backed by ability and willingness toy ba particular commodity
over a specific time period. Mere desire t@vel tothe US isnot the
same as demand for USAvisa, but the abibtyack up the desire by
paying for and processing visa and intermaio passport qualifies an
individual as someone who has desire of traveliinthe United States

of America. Again, assuming you wish and imethree pairs of shoes
and on getting to the market you discover thatgan only afford one

pair. we can now say that the quantity of shoeswish to buy exceeds

the quantity demanded.

Therefore, the ability to buy is what sepesa desire, wish and needs
from demand. In this case the consumer desires ffaes of shoes but

only demands one pair. Youshould note tllimands are one of the
elements of price theory.
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3.21 Factors Determinants of Demand

We know that there are several factors nmesipte for change in
guantity demanded of a particular commoditythettraditional theory

of demand concentrates on the following: thdce of the commodity,
price of other commodities be them substiuter complimentaries,
consumer’s income, taste of consumer and gowemhnpolicies. These
can be expressed in a demand function thus: QB,#f, T,Y,G)

Where: Qd = Quantity demanded
P = Price of the commodity

= Price of other commodities

Taste of the consumer

= Consumers income

= Government policies

Po
T
Y
G

Out of the factors identified above, only the filattor is responsible for

a change in quantity demanded or what is known@sment along the

same demand curve. The other factors are calleshift factor that is a
movement from old demand curve to a new demandecurv

() Price of the commodity

The price of the commaodity in question has an isgeelationship with
quantity demanded. This relationship complies whihclassical law of
demand which states that holdings all other faatonstant, the higher
the price of a commodity, the lower the quantitgttvill be demanded
for, and vice versa. The mathematical fooh the relationship is
expressed thus

Qd a— p where
Qd Quantity demanded
a = autonomous demand
P = Price of the commodity

In mathematics language, a function is a lxjim statement of
relationship between the dependent and thegependent variables.
Therefore, in a simple form we can say tdemand for a product
depends largely on price of the commodity.

11
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Tablel.1 ConsumersDemand Schedule for Rice

(N)  (in bags)
10

10
12 8
14 6
15 4
17 2
19 1

If we assume that a=20 and P, varies frath to 19 Naira per bag as
seen from the demand function and schedule respéctiWe will have
the demand function thus:

Qd = 20 - P for the first price,

Qd = 20-10=10

For the second and third prices we will have
Qd 20-12=8

Qd = 20-14=6

If you substitute the various prices into tltemand functions, we will
have quantity of rice demanded varying frobd to 1. If we plot the
above information in a graph we will get the conswrdemand curve.

Figure.1.1: Consumer’s Demand Curve
(i) Prices of other commodities

The demand for a commodity also depends tba price of other
commodities. These goods can either be dutesti to the good in
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guestion or are complimentary goods to theodg in question. Two
goods are considered to be substitutes for eattter if changes in the
price of one commodity affect the demand fibre other in the same
direction. For example fish and beef are subsstéte each other and an

increase in the price of beef while the price shfiemains constant will

lead to an increase in the demand for fish and versa. On the other

hand, if the price of fish falls, the demand Weef will fall. In the first
instance, beef is expensive while fish is cheapdhe second instance,

fish is still cheaper and beef is expensiveln both cases the law of
demand holds.

Two goods are said to be complimentary if anaase inthe price of

one causes a decrease inthe demand for araottietice versa. When

we use two or more goods simultaneously ogether, such goods are
said to be complimentary goods. For exam@&M credit is a
compliment to mobile handsets, petrol is ampgliment to motor
vehicles and trousers is a compliment tortslatc. An increase in the
price of GSM mobile handsets, holding the pricerefit constant, the

demand for credit will decrease. An increase inghee of handsets will

allow only a few rich to possess handsaigly those few will need
credit for their handsets, therefore demand fodicreill fall. Note that

there is a positive relationship between price guahtity demanded of
substitute goods while for complementary goodse relationship is
inverse or negative.

(i) Consumer’s Taste and Preference

Test and preference of consumers generallper#s on social class,
customs, religious beliefs and values attachedcmnamodity, life style

ofa people, age grade and sex. The age fpadgample, one would
notice that youth generally attached value to gdik@ Jeans, T-shorts,

hip hop music more than the older age gradguftake lifestyle of a

people for instance, the demand for kolarmumd Baba riga is higher
among the Hausas, the demand for red caphigher among the Igbos
while the demand for ‘Pkwomo’ is higher among therdba. A change

in these factors changes the demand for a pantigotad.

(iv) Consumer’s Income

Disposable income is a major determinant d#mand. The purchasing
power ofa consumer depends on his income. Figher your level of
income the more money you will spend on dgooand vice versa.
Economists have identified three kinds of goodsgeésential or normal

goods, these are goods consume by almostpatsons. The quantity
demanded of such goodsincrease with increasensumers’ income
only up to some limits, after which the demanddioch goods becomes

13
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income inelastic. For example an individualithvan income as low as
N10,000.00 may demand for 10 mudus of rigghen his income
increased ta.N30,000.00 he may demand for one bhgrice. However,
we should not expect that by the time has han  income of
N1,000,000.000 he will increase the demand fame beyond what the
family can consume (b) Inferior goods; a good texmed inferior, if its
demand decreases with increase in come. A edserinincome would
lead to an increase in its consumption. In thiedhe demand curve is

a backward bending curve. Example of sugbods includes; Akara,
junk food, local tourist attraction etc.

(v) Luxury Goods

These are goods consumed mostly by the riegkample of such goods
are Gold, Jewelleries, cosmetics, summer &ag#d abroad etc. the
demand for these goods will rise only beyoad certain level of the
consumer’'s income. Take the case of a dassr teacher who earns
N20,000 per month, it will be difficult for him/heo afford any of these

goods but as his salary increases, he/she afford these goods and
his/her demand for these goods will increase.

(vi) Government Policy

This is another factor that affects demar@lovernment policy can
promote or discourage the demand for a codityo If Government
intends to encourage the consumption of ‘eb&’, will grant subsidy to
cassava farmers, this will reduce cost obdpction and increase the
supply of cassava. On the other hand govembtmcan discourage the
consumption of cigarette by taxing the toleaccompanies heavily, by
the time the tax margin is added to co$t ppoduction, the sale price
would be high thereby marking cigarette expenaiveé those with low

income will be discouraged.

3.3 The Theory of Supply

Supply refers to the quantity of goods and sesvasupplier is willing

to offer for sale at a particular time at a giveitc@. Various factors are
responsible for change in supply of a commodityeSehfactors are price

of the commodity, price of other commoditieprices of factors of
production, state of technology, number ofmpetitors, weather
condition (agricultural goods) and governmemblicies.  From these
factors we can have a supply function of the form:

QS =f (P, Po, T, C, W, G) These variable remaidefted above.
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3.3.1 The Supply Curve

The supply curveis a graph which shows diifiér quantities of goods
supplied by a producer at different pricéBhe supply curve is a
derivation of the law of supply. This law stateattthe lower the price,

the lower the quantity of goods supplied, all tlsmging equal and vice

versa.

Table1.2: The producers supply schedule

Price Quantity supplied
(N) (in bags)

4 2

5 5

6 8

7 11

8 14

9 17

10 20

From the supply schedule, we noticed that supplesaositively with

price ofthe commodity. If giventhe same hyyatical figures, above,
an estimate of the function, gives us say QS =~B@. Substituting the
various prices of the commadity in our function, steall get our supply
schedule as shown in table 1.2 and supply curgb@sn in figure 1.2

Figure 1.2: The Supply Curve

15



BHM717 PRICE THEORY |

3.3.2  Change in Quantity supplied and Change i8upply

(i) A change in quantity supplied refers toa movement along the
same supply curve due mainly to a changethe price of the
commodity while the other factors are heldnstant. A

movement from point ‘a’ through to point ‘dis caused by
variation in price of the commodity.

(i) Change in supply refers to a complete shifswapply curve from
an old position to a new position. If theupply curve shifts, to
right, it means the factor in question has enccedage producer
to offer more inthe market and vice vergahange in supply is
caused by all other factors other than pricethefcommodity. If
price of other commodities increase, producevdl shift their
resources to the production of that good sehoprice has
appreciated and reduce or quit the productioh@figood whose
price remains lower thereby increasing the suppl the former.
For agricultural goods, bad weather can affeatput hence
supply and good weather can increase outpplg. State of
technology is important. A firm using labountensive
technology will have lower output/supply whila firm using
capital intensive technology is bound to rdccohigh
output/supply. Also if cost of factors of oduction is high,
producers will find it expensive to employom capital labour
land and the best entrepreneur to expandduptmn thereby
reducing supply. If on other hand prices faictor inputs are
lower, productions will be encouraged.

3.4 Market Equilibrium

The relationship between buyers and selless khown as the market.
According to Wall (1995:43) a market is amare real or abstract
where buyers and sellers trade goods andicesr Equilibrium is
achieved in the market when the quantity of goadslycers are willing

and able to supply is the same with thabictv consumers are willing
and able to pay for. Here, it is the priteat brings both buyers and
sellers together. When supply and demantanba at a price, it is
known as the equilibrium price (see figure 1.3).
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Price

Quantity
Figure 1.3: The equilibrium price and quantity

The graph in figure 1.3 shows that both consumdrpainducers agreed
on quantity Qo at price Po, the two are at equiliiorat e. At this point
we say the market has cleared.

3.4.1 Effect of Excess demand and Supply on Price

When demand exceeds supply, it will createcsiyar and the resultant
effect is price increase. As demand increasal supply remains

constant, consumers will struggle to grab aipordf the fixed supply
thereby causing price to increase. If ontb#her hand supply exceeds
demand, the supplierswill be struggling tedheir goods to the few
buyer willing to buy and excess will be left ovdrthey must sell, prices

must reduce so that consumers are motivatedledm the excess, if not
there will be stock pile up of inventories whicim turn will discourage
production and employment.

Numerical Example
Given the demand and supply functions in our eexmple

Qd
Qs

At equilibrium Qd = Qs

20—P=-10+ 3P (3)
17
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Collecting like terms

20 10 2 3P 4 P eeeeee et (4)
B0 Z AP et eemeem e (5)

P =30/4

P = 7D ettt (6)

If you substitute the price value into the supplylemand function, you
will get equilibrium quantity

Qd= Qs

20-75 = 10+ 3(7.5)
12.5=-10+22.5
125=12.5

Therefore, the equilibrium quality is 12.5 bags #melequilibrium price
is N7.50

SELF-ASSESSMENT EXERCISE 2

Discuss the concept of equilibrium market.

4.0 CONCLUSION

You have seen from the analyses that the basicepbwt price theory is

essential to the understanding market behaviowe.tfii@ory of demand

and supply are basic elements of price theor Therefore it has been
argued that price play a great role in the efficm@location of resources.

5.0 SUMMARY

The unit has explained the meaning and scopeprice theory. The
concepts of demand and supply are consideakuhg with their
determinants. The interplay of demand andplsupto determine the
equilibrium price was analysed. The unit equallykied at the effects of

excess demand and supply on price and finally mgaleexamples are

givento justify the theoretical framework. the next unit you will be
introduced to the theory of elasticity.

6.0 TUTOR-MARKED ASSIGNMENT

1. Explain the factors responsible for changeujppsy.

2. Discuss the likely effects of (a)increaséhe cost of factors of
production on supply (b) increase in demafwl food in food
prices.



BHM717 PRICE THEORY |

7.0 REFERENCES/FURTHER READING

Akaahan, T.J.(2004). Principles of Microecomsn Jos: Mono Press
Ltd.

Varian, H. R. (1987). Intermediate Microeconcsn A Modern
Approach. New York: W. W. Norton and Company.

Wall, N. (1995) (ed). Nuffield Economies andudtess Students Book.
London: Longman Singapore Publishers P.E Ltd.

19



BHM717 PRICE THEORY |

UNIT 2 ELASTICITY OF DEMAND
CONTENTS

1.0 Introduction

2.0 Objectives
3.0 Main Content
3.1 Meaning of Elasticity of Demand
3.2 Types of Elasticity of Demand
3.3 Determinants of Price Elasticity of Demand
3.4 Uses of Elasticity of Demand
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

Elasticity of demand is defined as the eixtéa which quantity
demanded of a community changes in responds tayeharprice of the
commodity, prices of other commodities and meo of the consumer.
Akaaham (2004:19) defined elasticity of demandrieean the extent of
responsiveness of demand to changes in dkerminants. As we
proceed, you will learn about types of ettt of demand and the
determinants of demand elasticity.

The concept of elasticity of demand was tfiiatroduced into the
literature of economics by Alfred Marshall @890 in his book titled
‘Principles of Economics’ Since then the ttyeohas found relevance
among consumers, investors and the government.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

» explain the concept of elasticity of demand

» describe the various types of elasticity

» analyse the determinants of price elasticitderhand
explain the uses of elasticity principle.

3.0 MAIN CONTENT

3.1 Elasticity of Demand
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Elasticity of demand is a concept in ecorm@miused to measure the
degree of responsiveness or sensitiveness of defmaaccommaodity to

the changes in its determinants under considerafiogse determinants

could be; price of commodity, prices of othenunodities, income of

the consumer and advertisement. Traditionalbyly the first three
determinants are considered by most writerddowever, as most firms
are emerging and growing into cartels, an@nyn into monopolistic
competitions, advertisement becomes necess@oy. this end, the
measurement of responsiveness of demand tngehin advertisement
has become very important as a sale strategy.

3.2 Types of Elasticity of Demand

3.2.1 Price Elasticity of Demand

Price elasticity of demand measures the aegoé responsiveness of
demand to changes in the commodity’s owncepriThe coefficient of
elasticity is measure by the formula:

% change in quantity demanded
% change in price

Or

Qx = Px = Qx Px = -Qx Px
Qx ) Ox Px  Px OQx
Where:
Qx = Original quantity demanded
Px = Original Price
Qx = Change in quantity demanded
Px = Change in price

The minus signis generally inserted inthemiada before the fraction
with a view to making elasticity coefficient aon-negative value since
negative values in elasticity concept has no péamemakes the concept
misleading.

Numerical example

Assuming the price of course material (BHM7Y .was N100.00 last
year, students bought 15 copies, this year the jimmreased to 120,00

and the students bought 13 copies calcuklie price elasticity of
demand.

21
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Solution: ep= Qx =+ PX= Qx Px
Qx Px Qx Px

Px = 120-100 =20

Qx =13-15 =2= -2 =+ 20
ep= -2 x100 15 100
20 -
= -2 x100
15 20 —

Cp = 0.66 = Demand is price inelastic we can saydhl% increase in
price has brought about 66% increase in ityualemand. Note: if the
coefficient of elasticity is

ep = 1, we say demand is unitary price elastic
ep < 1 demand in price inelastic
ep > 1 demand is price elastic

In our example above, demand did not respgmndportionately to
change in price. The degree of respond is less.

3.2.2 Cross Elasticity of Demand

This measures the degree of responsiveness of defimaa commodity

to change inthe price ofits substitutes angliments or better put it,
cross elasticity of demand is defined as the gtagnate change in the
quantity demanded of good x resulting from r@pprtionate change in
the price of good y symbolically we have

exy = Qx py = _Qx Py
Qx Py/ Py Qx
The sign of cross elasticity coefficient will begagive if commodities x

and y are compliments and positive if th@otcommodities are
substitutes.

Numerical sample:

Assuming we have two goods x and y. if the pricgamd vy increased
from N8 to N11 and the quantity demanded of goaxi increased from
10 to 15 bags.

I. Calculate the cross elasticity of demand
ii. Are the two goods substitutes or compliments?
ii. Give an example of the good in (ii)
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Solution:

exy = 15-10 11,8 =5 8 _
10 8 310

i. exy=1.3 A1% change in price of good y hasought about
130% increase in the demand for good X.

ii. The two goods are perfect substitutes

iii. An example is beef and fish

3.2.3 Income Elasticity of Demand

According to Koutsoyiannis (2003:49) Incomeastkity of demand is
the measure of proportionate change in thentty demanded of a
commodity resulting from a proportional change income of the
consumer.

The income elasticity is positive for normgoods. Some writers have
used income elasticity to classify goods into ‘lugg’ and ‘necessities’.

A commodity is considered to be ‘luxury’ iits income elasticity is
greater than unity. A commodity is consideréal be necessity if its
income elasticity is less than unity. Inconatasticity is symbolically
written thus:

ey = Q y =, Q Y _ _
Q y /y Q

Numerical Example

If Mr Kunle earned N10,000 per month, after priemotion, his salary
increased to N15,000 per months, as a resultdrease the quantity of
food stuff from 800 to 1000kgs.

I. Calculate the income elasticity of demand
ii. Is this food stuff a luxury or necessity

Solution: ey = 1000 - 800 , 15,000 — 10,000 =02@0,000
800 /10,000 5000800
10

ey = 2
5 8

i. ey =0.5=Demand is income inelastic
ii. The good is a necessity
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3.2.4  Advertising Elasticity of Demand

It has been discovered recently that a signifiedgrnent of many firms

costs is advertising. In order to ensuret thta is money well spent,
advertising elasticity of demand can be agplirherefore, advertising
elasticity of demand measures the degree pbresveness of demand
resulting from a change in advertising expenditlitee formula is

% change in quantity demand
% change in advertising expenditure

eAE Q / AE Q_AE
Q E AE Q

If the demand advert elasticity is greater tharyihen it implies that it

is profitable to advertise. If the coefficiestless than unity, it implies

that it is not profitable to advertise theoguct. In the firstcase, it is
possible the good is still new in the marker the firm is facing stiff
competition. In the second case, the firm cddc gigantic monopoly

or consumers have developed ‘brand loyalty’ forgbed.

Numerical Example

Dangote sugar expended N50,000 on advertisemeneandded a sales

of 800,0000 tone of sugar. When the salepadment increased the
advertisement expenditure to N70,000, a sabés1,2000,000 tone of
sugar was recorded with price remaining unchanged.

i. Calculate the advert elasticity of demand
ii. s Dangote a monopolist?

Solution

eEA = 12,000,000 — 800,000 A),Q(HD,OOO
800,000 50,000 /
= 400,000 50,000
20,000 800,000

i. eEA =1.25 demand is advert elastic
ii. The company is faced with other rival sugar companies, it has to
sale itself properly to the public, Dangote is ashonopolist.

SELF-ASSESSMENT EXERCISE 1

Explain the term income elasticity of demand.
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3.3 The Determinants of Price Elasticity of Demand

There are several factors responsible forceprielasticity of demand.
These are:

I. Availability of substitutes

If two goods are considered to be close #ubss, the greater will be
the elasticity of demand.

For example if the tariff on MTN calls iscreased, a little bit,
subscribers are likely to migrate to othezrvice providers like Glo,
Zain, multilinks etc. On the other hand ihet good are not substitutes,
the elasticity of demand will be lower. Faxample, shoe and biro, a
change in the price of one is not likely to afféet demand for the other
significantly. Therefore, firms should be miund of the kind of good
they sale in their pricing policy.

ii. Nature of the commodity

As we have seen earlier on, commodities can bepgabas luxuries and
necessities. Consumers respond quick to changdbleprice of luxury

goods. For example if the price or subscriptionfeeeDSTV increases,

many consumers will postpone watching DSTVd awhen the fee
decreases, many consumers will subscribe. ts other hand, the
consumption of necessary goods cannot bep@ostt and therefore,
their demand is price inelastic. For example) ingrease or decrease in

the price food item will have little effect omlemand hence a necessary
good is price inelastic. Goods can also be groupeddurable and non

durable goods. The demand for the former price elastic, while the
latter is price inelastic. For example, ifhet price of television set
increases, consumers will prefer to repaid a@nes or buy ‘Tokunbo’
than buy a new one. If we take food itetts be non durable and
perishable, you would agree with me that their desiia price inelastic.

iii. The Proportion of Income Spent on the Product

If the proportion of disposable income spent owm@modity is high, its

demand will be more elastic and if the proportibimcome spent on a

commodity is less, itdemand will be inelaskor sample, an increase

in transport fare will make commuters to uesel the number of times
they travel except it is very necessary to do. Onthe other hand an
increase in the price of goods like salt, sugatewrates will leave the
consumer consuming the same quantity. Thalj do same even if
price fall for such goods.

Iv. Range of alternative uses of a product

25



BHM717 PRICE THEORY |

The wider the range of alternative uses of a product the higher the
elasticity of demand. As the price of sucdommodity decreases,
consumers will increase more than proportionagedtmand for such a
good to take advantage of its alternative usesirfstance, a decrease in
the price of cassava will propel consumeocs luy more to take
advantage of other derivatives of cassava suctaasfdur, starch etc.

v. Habit and Tradition

If you have already developed a habit in thenscmption of particular
goods, you will always be indifferent to ohgea in its price. For
example, an increase in the price of Kolanut, ‘kweband red cap will

not decrease the demand for those goods by theakladsrubas and the
Igbos respectively. Habitis a very strong samititral factor. This is
because there are certain goods some peopleostdlme even if those
goods have been declared to be unsafe for consumpti

3.3.1 Elasticity of Demand and Total Revenue

Total revenue as we had seen in unit one is theiatrad money income

accruing to a firm from the sales of itsogucts at a particular time
period. It is found by multiplying the totahumber of product sold by
the price of that product. TR = P.Q. If the markemand for the good is

linear, the total revenue curve will submid the law of diminishing
returns, first, it will slope upward reach maximum point then start
declining (See figure 2.1)

TR max

Figure 2.1:
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Given the relationship between price elasticity totdl revenue, if eP =

0, change in price will not cause any change ial t@venue if ep<1. TR
decreases when price decrease and when pricesasré® increases. If
ep > 1 then TR increases while price decreasesiaadersa.

3.3.2 Price Elasticity and Marginal Revenue (Mr)

Marginal Revenue is defined as extra revenumiabte to a firm as a
result of additional sales. It has been provthat there is a strong
relationship between price elasticity of dechamand marginal revenue.
Note that marginal revenue is a function of toéalenue. We had seen

that:

TR = PQ
The MR = differentiating TR = PQ with respeziQ
MR =d (PQ) = dTR

dQ (0 [@ (1)
MR = P dQ + Qdp=P+Qdp ... (2)
dQ dp dp find the L.C.M

Therefore,=Q =ollP = 1
P dP e 3) (

MR=P| 1+Q.dp
P dQ o (4)

Note that Q  dp is the reciprocal of elasficit
P dQ

MR=P[1+1
:

Remember that price elasticity of demand hasnemative sign which is
generally ignored. However, if we recognize it, wi# have

MR=P |1+ 1
-e

wefi

This relationship suggests that the higher theevalue) the higher will
be MR and vice versa as price remains constant
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3.4 Uses of Elasticity

i. The knowledge of elasticity of demand iswportant to the
consumer because the information will enalhe consumer to
compare the proportion of his income spent on angodity and
the utility derived from the consumption of ceiccommodity. If
the proportion of income spent is greater thnenutility derived
then the welfare of the consumer has declined aedversa.

ii. It is important for a firm to considethe price elasticity of
demand for its goods before offering its pricéirms can either
increase price because cost of production haseased or
because the firm intends to increase revenue. \Whetimot the
price increment would be beneficial will allepend on price
elasticity. If the demand for the commoditg price inelastic,
revenue will be the highest but if demandif@m commodity is
price elastic revenue will be lowest.

ii. Elasticity is a useful tool in formulating gernment fiscal policy.
Government can generate maximum revenue from daxgoods
with inelastic demand. If taxes are imposed on gowith elastic
demand revenue will be lowest because price willdase by the
percentage of tax rate which in turn will reducended. Tax can
equally be used to discourage the consumptionraesgoods.

iv. Elasticity is useful in economic analysis esp#y for specifying
the relationship between dependent and independeiables. A
good example is that of estimation of demandtions. This is
mostly use in econometrics analysis.

4.0 CONCLUSION

The analysis above shows that elasticity of denmsuadh important tool

of price theory. Theory of elasticity also helpsaisletermine whether a
commodity is a luxury or necessity. The usesvitich utility is put, is

vital in decision making by the householdymf and government. It is
equally useful in international trade in themea of export /import and
currency devaluation.

5.0 SUMMARY

The unit has thrown light to the meaning of elastiof demand. Types
of demand elasticity and their determinantgren equally considered.
The unit looked at the relationship between reeesmd price elasticity
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of demand. Finally, usefulness of elasticity of dewhwas discussed. In
the next unit we will be discussing the theory ofisumers’ behaviour.

6.0 TUTOR-MARKED ASSIGNMENT
1. Explain the term advertising elasticity alemand and state the

implication of an inelastic advertising elasticttydemand
2. Discuss the major determinants of elasticitdernand.
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UNIT 3 THE THEORY OF CONSUMERS BEHAVIOUR
(CARDINALIST APPROACH)
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1.0 INTRODUCTION

The Theory of Consumer’s Behaviour is the theorgerhand which is

an element of price theory. Traditional theoof demand recognized
different determinants of demand, these includegpof the commaodity,

price of other commaodities, income of the consyrtaste, government

policy etc. while the classical economidtelief that price of a
commodity is an important factor that determinesdhantity of a good

to be demanded for, the utilitarian schoaluad that price of the
commodity is only a necessary factor but thefficient factor is the
degree of satisfaction the consumer will deriverfithe commodity.

This degree of satisfactionis called utilitfthey argued that there are
some goods, even if their price decrease to NQ.O&dnsumers will not

consume the commodities because they lack abaity to satisfy
(utility). For example, cigarette has no utilityrion-smokers, therefore,
regardless of its price, a non smoker will not dedhéor it.

Utility is defined as the level of satisfaction@esumer derives from the
consumption of a particular good or goodshe Tfinal degree of utility
varies with the quantity of commodity andtimbtely decreases as the
guantity increases. The theory of consumdsghaviour has two
approaches; the cardinalists and the ordinalisisthis unit we shall be
discussing the cardinalist theory.
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2.0 OBJECTIVES

At the end of this unit, you should be able to:

» describe the cardinalist approach to theoty of consumer’s
behaviour

» explain the assumption of the cardinal utilitgdry

« analyse total, and marginal utilities

« explain the relationship between demand and imalrgtility.

3.0 MAIN CONTENT

The Cardinal Utility Theory

3.1 Assumptions of the Cardinal Utility Theory

The Neo-classical economists such like Jovams Marshall, assumed
that utility is cardinally measurable and quiale. That is to say, the
level of satisfaction can be measured andigasd a cardinal number
like 1, 3,5, 6 etcoritcan be measured in jestilvye units called utills.

Other economists however argued that utildgn be measured in
monetary units, by the amount of naira a consumuiilling to give up

for another unit of commaodity.

For this theory to hold, the following assumpti@me made:

i. Rationality: That every consumer is a ratnal being, given the
consumers limited income, she/he aims at mistion of
utility. He/she will spend first and larggproportion of his/her
income on goods whose utility is high befooensidering those
goods with lower utility.

ii. Cardinal utility: That the utility of each commodity is
measurable. The most convenient measure isieyno For
example, if you are prepared to pay N100.00 foaiaqf shoe, it
implies that the utility derived is exactly wortHilBD.00. If utility
derived is less than the price, a rational consusiiénot buy the
commodity.

iii. Constantly Marginal Utility of Money: This assumption is
necessary if money is to be used as a urea®f utility. The
essential feature of a standard unit of measurermaéhat its own
value be constant. If the marginal utilityf enoney is not held
constant as income varies, the measuring rodtiidy becomes
unrealistic and inappropriate for measurement.
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iv. Diminishing Marginal Utility: This assumption states that as a
consumer continue to add to the stock of a@ddr goods, the
utility derived from each successive unit diminishe

v. Utility is Additive: The cardinalists assumedthat utility derived
from different goods and services consumed &yconsumer can
be added together to obtain the total wtilifThe additivity of
utility can be expressed through a utility function
TU = f(xi, X2, x3, X4 ....Xn)
However this assumption was late dropped.

vi. Utility maximization: That every consumer is rational and
spends his money income in sucha way thht maximize his
utility. That is every consumer aims at getting tinghest level of
satisfaction from every naira spent.

SELF-ASSESSMENT EXERCISE 1

Analyse the statements that, “Price of a mwaity is not a sufficient
factor that determines quantity demand of a comtyadi

3.2 The Concepts of Total and Marginal Utilities

I. Total utility is defined asthe sumnaatiof utility derived from
the consumption of successive units of a modity by a
consumer. For example, if the consumer consuwesoafs of
bread and obtained 5 and 7 utills from the two so@spectively,
his total utility from the two loaves wilbe TU= 12. Let us
consider table 3.1. The table shows the tioglship between
guantities of goods consumed, total utilityda marginal utility

derived.
Table3.1

Qx Tu Mu Px
O 0O 0 O
1 7 7 16
2 13 6 14
3 18 5 12
4 22 4 10
5 25 3 8
6 27 2 6
7 28 1 4
8 28 0 2
9 27 -1 1
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The graph of the total utility is presented in fig8.1

Figure. 3.1:
A total utility increase reaches a peak and startd decline

iii. Marginal Utility: This is the additional or e xtra utility derived as
a result of consuming an extra unit of tlkemmodity. The
marginal utility of a commodity and its price aad,things being
equal, the two determinants of the quantdgmanded of a
commodity. That is Mu is the basis of consumerded curve
for a commodity, its price remaining the samThe law of
diminishing MU states that as more units af commodity is
consume, the lesser the utility that will hlerived from it,
consumption of all other commodities remaionstant. See
Figure 3.2.

Figure 3.2:
33
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When Tu is increasing, MU is decreasing Isiill positive, when Tu
reaches a maximum, the corresponding Mu &$0,z when TU s
decreasing, Mu is negative. This suggests thal tblity first increase

at a fast rate, then increase at a dimimgshrate, reaches a maximum
and begins to decline thereafter. The cardinafligtied that a consumer

should always compare the utility to be derivethwprice he is to part

with before demanding for such a commodity. If yhscover that

Mux > Px, the consumer will enjoy surpluberefore the

consumer should increase the consumption of sgdod.

Mux < Px, the consumer will suffer welfare |as®d should stop
consuming the commodity.

Mux = P, the utility derived is equals to tlast Naira sacrificed.
Therefore the consumer is in equilibrium.

3.3 Equilibrium of The Consumer

A consumer isin equilibrium when he maximibes utility, given his
income and the market prices. Let us st analysis with a simple
model of one commodity x. The consumer is arlp to spend all his

income on commodity Xx or retains his monegither of the two will
depend on the marginal utility of the commywdor that of money
income.

If the marginal utility of the commodity igreater than Mu of money
income, a utility maximizing consumer will giwg his money income

in exchange for commodity x and vice versa.heréfore, the consumer

is in equilibrium when marginal utility of good g equal to the price of

good x. This can be expressed as:

MUX = Px
Two conditions necessary for this equilibrium dratt

i. Price of good x must be equal to MUx, and
ii. Mux must be diminishing (as shown in figur&3.
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MUX

MUx

In the graph above Px line and Mux curvdersects at point E where
Mux = Px. Atthis pointthe consumer is iequilibrium. Any pointto
the left of E, Mux > Px, any point to the rightf, Mux < Px Point E is

called an equilibrium point because the consumaifisy is maximized.

Any consumption beyond Qx Mux is falling while nsmmption before

Qx, utility is not maximized because OQXo < OQx.

If we relax our assumption of a single camdity x and now
acknowledge the fact that variety is the spg of life and
accommodate several commodities, the condition faquilibrium of the
consumer is the equality of the ratios of the maabutility of individual
commodities to their respective prices. That is:

Mux = Muy = Muk=...... MuN
Px Py Pk PN

This implies that the ratios of marginal litidss of individual
commodities to their prices must be equal.

3.3.1 Derivation of the Demand of Consumer

According to Koutsoyiannis (2003:19) the dation of demand is
based on the axiom of diminishing marginal utilifywe marry the law

of demand and diminishing marginal utility we wdiscover that Mux is

an inverse function of quantity demanded amdo Px and quantity
demanded are inversely related. Remember #ed both price and
marginal utility are determinants of demand (Fig. @) and (ii).
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Refer to table 3.1

At Q1 marginal utility and price of the comdity are highest, as
guantity demand is increased, marginal utility éased and consumers

are willing to pay less. The higher the mjitg demand, the lesser the
Mu and the lower the pricethe consumer idlingito payto maintain

his utility. When you trace each utility tds corresponding price and
joint all the points in graph 1l you get a derdamrve derive from Mu

curve.

SELF-ASSESSMENT EXERCISE 2

Discuss the relationship between marginal itytiland quantity demand
for goods.

3.4 Mathematical Derivation of Equilibrium of The
Consumer

The utility function of a consumer for a single coodity, for example
X is given as:

U =1 (gx)
Where utility is measured in money units, Ife thconsumer buys gx his
expenditure is gx px. The consumer seeks ntaximize the difference
between his utility and his expenditure.

U - Px Qx

Lets take the partial derivative of the fiime with respect to gx and
equate it to zero. Thus
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du _d(Pxgx) =0

dgx dgx

Rearranging we obtain

du =Px
dagx
Note: du = Mux
dgx
From there, we have
Mux = Px

This is the equilibrium of the consumer

3.4.1 Weaknesses of the Cardinal Utility Theory

I. The assumption that utilityis measuraBleunrealistic. Itis not
possible to measure utility objectively. This ishease utility is a
psychological issue. So it is not easy to quaritify

ii. The assumption of constant utility of mey is seriously
misleading. The utility of money varies fronmdividual to
individual. The utility of N1,000 to a poor manf&s higher than
it is to a millionaire. Since the utility of monehanges the basis
upon which this assumption was made no longer.exist

iii. There are exceptions to the assumptioh diminishing marginal
utility. There are certain goods and servicéisat the more you
posses the higher the utility, for sample, the gjtegknowledge,
people would always want to obtain more qualificas.

4.0 CONCLUSION

The above analysis shows that the theory of conssrehaviour is an

extension of the theory of demand. The ceidischool explains that
price alone is not the major determinant @iality demanded of a
commodity but the final degree of utility tbe derived from the
commodity. The law diminishing marginal utility dva our attention to

the fact that marginal utility decreases a®re quantities of a
commodity are acquired by a consumer. The utlftthe consumer is
maximized when marginal utility of money imge equals marginal
utility of the commodity in question: Mux = Px.
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5.0 SUMMARY

This unit has explained the approach of icat®$t school to the
understanding of consumers’ behaviour. Thetindison between total
and marginal utilities was discussed. An asialpf the assumption of
the cardinal utility theory, the consumer’s equiliion and critique of the
assumption were made in this unit. IN the nestudy unit, you will be

taken through the discussion on the orditla¢ory of consumer’s
behaviour (Indifference curve analysis).

6.0 TUTOR-MARKED ASSIGNMENT
1. With the help of a graph, discuss the condg#ionder which

consumer attains equilibrium.
2. Explains the assumption of the cardinal school.
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1.0 INTRODUCTION

The indifference curve analysis is the anedyt tool of the ordinal
school. This school comprises of people like Fia&tlgeworth, Irving
Fisher, Vilfredo Pareo, Eugene Slutsky etc. Thenaldschool opposed

the idea that utility can be measured in cardieaht and instead posits

that goods are ordered in rank according te tonsumer’s preference.
This preference is based on the utility derivednfitbe goods. If good x

has higher utility than good y, then goods xll e ranked higher than
good y in order of preference.

The ordinalists use indifference curve asirthmol of analysis.
Indifference curve is defined as a graph tlsfiows the locus of points
indicating different combination of two good$at yield the same
satisfaction to the consumer. The word imdéhce means, as the
consumer moves along the same curve, he getsriee satisfaction, so

the consumer is indifferent to whatever cambon along the same
curve.

In their measurement of utility, the ordis&i dropped the concept of
diminishing marginal utility advocated by the cawalist and in its place
they introduced marginal rate of substitution.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

» explain indifference curve and its assumptions
» explain the properties of indifference curve
» analyse the equilibrium of the consumer
39
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» describe price and income consumption curves

3.0 MAIN CONTENT

Indifference Curve Analysis

3.1 Assumptions of Indifference Curve

The theory of indifference curve is based on thieong assumptions:

i. Rationality: The consumer is assumed tobe rational, that the
consumer aims at maximizing his utility swbjeto his income
and market prices. It is also assumed he hasriolviedge of all
relevant information (certainty).

ii. Utility is Ordinal: Itis assumed thatthe consumer can rank his
preferences (order the various goods) accgrdio the
satisfaction of each goods to the consumer. rbimecessary to
assume that utility is cardinally measurable.

iii. Diminishing Marginal Rate of Substitution: The consumer’s
preferences are ranked in terms of indifferenceeguthis implies
that as the consumer moves along an indifferenogede gives
up some quantities of one commodity and add tattamtities of
another good.

iv. Total utlity of the consumer depends onthe quantities of
commodities consumed.

TU =1f(q1, g2 ... X1, x2... gn)

v. Consistency and Transitivity of choice. Itis assumed that the
consumer is consistent in his choice, that ifi in one period
he/she chooses fish over bread, he will not chbosad over fish
in another period if both goods are avadaldib him/her. This
assumption of consistency is written symbolicaly a
IfF>B,thenB<F

Similarly, it is assumed that consumer’'s chkei are characterized by
transitivity, that is, if fish is preferred to bitaand bread is preferred to

yam, then fish is preferred to yam. Symlalic the transitivity
assumption is:

IfF>BandB>Y,thenF>Y

3.1.1 Indifference Curve and Indifference Map

An indifference curve is the locus of poinghowing different
combinations of two goods that vyields the séawel of satisfaction to
the consumer so that he is indifferent toy acombination of the two
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goods when it comes to choice making between thesmother words
indifference curve is also known as Iso-tytilicurve or equal utility
curve.

Indifference map is a graph which shows #ie indifference curves
which rank the preferences of the consumer. A coatlon of two good

lying on a higher indifference curve yield highgility and are preferred

to those combinations on a lower indifference curve

Figures 41 and 4.2 show indifference curve and indifference map
respectively:

L

IC11

IC11
IC |

Figure 4.1 Figure 4.2:

Consider table 4.1 as containing the comhlnatof two commodities
available to a consumer

Table4.1

Consumation Bread [ish

A 10 1
B 8 2
C 6 3
D 4 4
E 2 5

This table can be called an indifference schedilielwvshows different
combination of bread and fish that gives the coresusgual satisfaction.
Figure 4.1 can be reproduced using table 4.1

41
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FISH

The slope of the indifference curve is negativet®sconsumer moves

from pointA to B, hegives uptwo units bsEad to gain one unit of
fish. The curve shows that combination A egivthe consumer equal
satisfaction just as any combination. That is Hvés of bread and one

fish gives the consumer equal satisfaction tantwoation D, where we

have 4 loaves of bread and 4 fish. Therefore, tbeement from A — E

requires substitution of fish for bread. From B8—the marginal rate of
substitution of fish for bread is:

18 -10=-2
21 1

MRSF,B, measures the slope of the indifferenceecurhich is =

dB = MRSFB = -2
df

Marginal rate of commodity substitution therefosalefined as the rate
at which one commodity is substituted forother as the consumer
moves along an indifference curve.

SELF-ASSESSMENT EXERCISE 1

Discuss the concepts indifference curve and ingliffee map.

3.1.2 Properties of Indifference Curves

i. An indifference curve has a negative slope,clvhimplies that as
the consumption of good Xx is increased tloht good y must



BHM717 PRICE THEORY |

increase, if the consumer is to stay on ®eme level of
satisfaction.

ii. The further away from the origin an indiféarce curve lays, the
higher the level of utility. That is the robinations of goods x
and y on a higher indifference curve possésgher utility than
those combination on a lower indifference curv@he former is
preferred by a rational consumer.

iii. Indifference curved does not intersedf. they do the point of
intersection will imply two levels of utility, whitis not possible.

iv. Indifference curves are convex to the oridihis implies that the
slope of an indifference curve decreases (in abstdums) as we
move along the curve from left to right. fRamber that the
marginal rate of substitution of the commoditiediiminishing.

3.2 Budget Line

The budget line is also known as budgetstamt. It is a line that
shows the maximum combination of two goodscensumer can
purchase with his income given the marketcgst The total budget
outlay of the consumer sets a limit to Hes/ maximizing behaviour.
You were told that combination of goods on a highdifference curve

yield higher utility which is the desire ofvexy consumer but the only
obstacle to this ambition is the consumersome. The income
constraint, in the case of two commodities may bdem as:

Y = PxQx+PyQy
Y = Income
Px = Price of goods x

Qx = Quantity of good x
= Price of good y
Qy = Quantity of goody

If the consumer decides to spend all higomme on good y than the
equation will be

Qy = 1 o
by T e
Since Qx =0,
Qy = .
By

The same argument goes for good x see figure 4.4

A Y/Py 43
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Line AB is called the budget line; the slope of thelget line is called
the price ratio of the two goodS,, vz, 2.

A consumer cannot spend above hisincome tandlili be irrational to
spend below his income.

3.2.1 Shift in The Budget Line

The budget line can expand outward or contract idyas a result of an
increase or decrease in the consumer’'s incothethe income of the
consumer increases the budget will shift to ritplet indicating that the
consumer can how consume more goods on a highéenetice curve.

The reverse is the case if the budget line shoftsft.

See figure 4.5

Y

Line AB was the original budget line, with an inase in the income of
the consumer, the budgetline shiftto thehtrigo line CD. Moment to
the left means reduction in the income of consundicated by line EF
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3.2.2 Effects of A Change in Price

Since the slope of the budget line is callthe price ratio. Change in
price of a commodity affects the budget line. Lettansider figure 4.6
to depict a reduction in the price of good x.

Line AB was the initial budget line, as a resulaateduction in the price

of goods X, the value of income appreciatadd goods X becomes
cheaper; this enables the consumer to buy morearfsggX. Notice that

income AD > AB and the quantity bought represefg®D’ is greater

OB. On the other hand if the price of g®oX increases, real income
will shrink therefore making goods X more expensiviis effect of an

increase in price is represented by line AC. Ineeda price has reduced

the purchasing power of the consumer so he willlbager quantity, of

goods X as OB > OC.

Figure 4.7 explains the effect of a change incep of good Y using the
same analysis in figure 4.6, line AB is theialibudget line. Line DB
indicates reduction in price of good y and lineB i@dicates increase in

the price of good .

3.3 Consumer’s Equilibrium

The consumer is in equilibrium when she/he maximlse utility, given
his income and market prices. Two conditions sinme fulfilled for the
consumer to be in equilibrium.

I. The marginal rate of substitution is dqua the ratio of
commodity prices.

45
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MRSX,y = Mux = Px
Muy Py

This is called the necessary condition but rsufficient for an
equilibrium. The second condition which is

i. the sufficient condition which requires that:
i. the slope of the indifference curve dmges as we move along
the curve from the left down to the right

Graphically, given the indifference map of the aansr and his budget
line, the equilibrium defined by the point of tangg of the budget line
with the highest possible indifference curve. Sgeré 4.9

FIG. 4.9

At pointe which is the point of tengencyet slope of the budget line
(Px/Py) and that of the indifference curve is (#RMUX/Muy) must be

equal. The first condition is fulfiled orhe graph at point e where
indifference curve 1l is tangential to theudget line. The second
condition is fulfilled by the convex shape of tinelifference curves.

If the consumer were to operate on indifference/she would not have
maximized utility because his income is highand that would mean
under utilization of income. Goods on a lowdifference curve yield
lower utility. The consumer would have wadh to operate on
indifference curve 1l because a higher ifediénce curve has higher
combination and higher utility. However, hisudget is below the
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combination of goods on that indifference curvede cannot afford the
combinations on indifference curve Ill. He ncanly afford those on
indifference curve Il.

3.4 Derivation of Demand Curve

We had seen in figure 4.6 that a fall the price of any of the
commodities allows the consumer with more cpasing power as the
budget line shifts tothe right. Letus use tprice consumption curve
(PPC) to demonstrate how demand curve can be derive

LA

R
NS

Fig 4.10

As the price of x falls, the budget line shdftthe right from its initial
position AB to AC. The consumer is able to purehamre of goods x

and y (X2Y2) a new equilibrium is attained at eZhen the indifference

curve is tangential to the new price line AC. k& tbrice of x falls further

a new budget line will occur to the right aliogthe consumer to buy
more of goods x and y, and a new equilibrium igiaéd at e3 when we

join the points of tengencies from el-e3 we formphice consumption
curve.

Remember that as the price of good x fallse quantity demand
increases from x1 — x3. From here we can ploti#maand curve from
guantity-price pairs defined by the PCC. See ggudl
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Figure 4.11:

The demand curve for a normal good is doanmw sloping. P1
represents the first price before the priok X fall, at price P2 X2 is
demanded for P3is the lowest price represdoye line AD this price
allowed the consumer to buy X3. The price charagetivo effects. (a)

Substitution effect and (b) income effect. Theddistion effect allows
the consumer to substitute good x for y and therime effect allow the

consumer to operate on a higher budget limeplying an increase in
purchasing power. This is known as Slutskgcainposition of price
effects.

3.4.1 Income Consumption Curve and the Engel's Que

When the income of the consumer changes the blidgetwill shift in

response to the change in the income. Theome consumption curve
shows the locus of all tengency points betweee intifference  curves

and budget lines when income varies holdipgce constant. If these
points of tengencies are joining together \wave the income
consumption curve. Therefore we can defie ICC as the locus of
points representing various combinations of twoods purchased by a
consumer as his income changes, all other thingaireed the same.

Figure 4.12
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Angel curve is a function showing the relathip between quantity
purchased of a commodity and the level of inconieis named after the
German statistician Earnest Engel (1821-1896) wbogered the study

of this relationship.

SELF-ASSESSMENT EXERCISE 2

49
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Discuss the conditions that must be fulfilldwkfore a consumer can
attain equilibrium.

4.0 CONCLUSION

This unit analyses the theory of consumebshaviour using the
indifference curve approach. It has been sdéemt some of the

shortcomings of the cardinal approach is tl&mmodities can be
ranked on the basis of their ability to satisfy to@msumer. As a result,

the assumption of cardinal measurement wasppdd. All the
combination of goods x and y on an inddfeze curve gives the
consumer equal satisfaction. The only constraio the maximizing
ambition of the consumer is his income anthrket prices. The
indifference curve reveals the preference of thesamer.

5.0 SUMMARY

In this unit, we have so far discussed the meaoingdifference curve

and its underlying assumptions. The role of theeline or budget line

was highlighted. The necessary and sufficient d@rdunder which the
consumer attains equilibrium was analysed aglanation was made
on the logical derivation of the demand eurusing the price
consumption curves. In the next unit youll we taken through the
discussion on the theory of production.

6.0 TUTOR-MARKED ASSIGNMENT
1. Discuss the effectof a changein thecgwi of a commodity on

real income and quantity demanded.
2. Explain the basic properties of an indifferenaeve.

7.0 REFERENCES/FURTHER READING

Akaaha, T. J. (2004). Principles of Microegoncs Jos: Mono
Expressions Ltd.

Koutsoyiannis, A. (2003). Modern Microeconomickondon:
Macmillan Press Ltd.

MODULE 2
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1.0 INTRODUCTION

Inthis unitwe shall be discussing the supg@ide of price theory. The
supply ofa product depends upon its cost obdpction, which inturn
depends upon (i) the physical relationshiptween inputs and output
and (i) the prices of factor inputs. Thghysical relationship between
inputs and output plays an important role determining cost of
production. It is the general description of thiygical relation between

input and output which forms the subject teratof the theory of
production. In other words, the theory ofoduction relates to the
physical laws governing production of goods.

2.0 OBJECTIVES

At the end of this unit, you should to be able to:

 discuss the concept of production

» explain the various types of production

» analyse short-run production

 describe the importance of the theory of proidunct

3.0 MAIN CONTENT
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Theory of Production

3.1 The Meaning of Production

According to Ahuja (2005:353) the act of qwotion involves the
transformation of inputs into output. The wordgwotion in economics

is not merely confined to effecting physical tramafation in the matter;

it includes creation or addition of value.hefefore, production in
economics also covers the rendering of sesvisuch as transporting,
financing, marketing, teaching, entertainingrodulcasting, driving,
singing etc. The relationship between inputsd aoutputs ofa firm has
been called the ‘production function’ Thuse titheory of production is
the study of production function. The productiondtion of a firm can

be studied by holding the quantities of some facties, while varying

the amount of other factors (Short-run analysisit can also be studied

by varying the amounts of all factors (Lamgpr analysis) The former
requires the application of the law of variablegodion, which will be

discuss later.

3.2 Types of Production

We have three types of production or youn ceall it types of utility
creation.

i. Primary production: This type of production is concerned with
the extraction of raw material or natural resourfces the soil or
sea. For example, the extraction of crude oilprining, farming,
fishing/hunting and timber extraction. Most oéthctivities here
do not require sophisticated skills; manual labdswkay except
for a few; like crude oil extraction.

ii. Secondary Production: This type of produton deals with the
processing of the produce of primary productionldals with the
conversion of raw materials extracted frome tlsoil or sea into
finished products. For example, textile matstiakemovita, cars,
shoes, hydro electricity/solar energy, iroréstecomputer,
bulldozer etc. People who are engaged in thesetagiare said
to be engaged in manufacturing or constractiondustry. A
society with a developed secondary productien likely to be
more developed with wider employment oppotiunthan a
society characterized by only primary production.

iii. Tertiary Production: This type of production is concerned with
rendering of services. The services could dieect or indirect.
Those engaged in direct services are workers winereservices



BHM717 PRICE THEORY |

personally to others. For example Teachersctods, engineers,
footballer, lawyers, pilot etc. While those engdgn producing
indirect services are workers like the police, sok clergy men

etc. The inter relationship between the thrgged of production
is that the primary sector extracts, the ramaterials, supplies
these to the secondary sector which trandortinese raw
materials into finished goods while the ®a§ti sector provides
supportive services that brings comfort toosth in the other
sectors. In addition, the tertiary sector underdake distribution

of finished products to the consumer and ravaterials to
manufacturers.

SELF-ASSESSMENT EXERCISE 1

Discuss the various types of production.

3.3 Short Run Production Function

You can recall from your elementary economidbat four factors of
production were identified. These are landbolr, capital and
entrepreneurship. At this level we will be dealmigh only two of them;

either labour and land or Ilabour and capialwever entrepreneurship
is important but it will be treated as a specialiferm of labour. Capital

in this case will be in the form of fixed or duraldapital whose supply

quality is therefore the same as land in the stuort

Short run production means the period duripgpduction that is so
limited such that it cannot permit the eptemeur time to adjust to
certain basic market signals like increasekise in price output and
demand. In the short run the entrepreneur cantesttale size of certain

factors of production. For example assuming anference is organized

and held in a town and the demand for bread inecea®re than double

as a result of increase in population itll waot be possible for the
manufacturer to change his plant size from a @nalio a bigger one to

enable him take advantage of increase in demand.

Therefore, one of the basic features of a shorproduction function is

that some factor inputs are allowed to vaspile others are held
constant or fixed. In our above examplapour is a variable factor
while the plant or machine for baking the bresadfixed. If there is an
increase in demand for bread, the manufacturepobnincrease labour

by either hiring more, increase the working howorgitrease the output

of bread but he cannot immediately buy a bigganipbr machine. On

the other hand if demand decreases, he wit reduce the installed
capacity of the machine, nor can he convert it otteer uses other than

baking bread in the short run.
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3.3.1  The law of Variable Proportion

The law of variable proportion otherwise calletie taw of diminishing

returns is only applied in short run. Inetdong run all factors are
variable factors. The law of variable proportioates that: An increase

in some inputs relative to other fixed irgputvithin a given state of
technology, cause outputto increase, but afigoint the extra output
resulting from the same additions of extraiisp will become less and
less. In other words, the law states that as marialve inputs are added

on a fixed input in the process of productiorstfi output will increase,
reached a peak and begin to decline.

The law is based on the following assumgiofi) that the state of
technology is given and unchanged. If these improvement in
technology, then marginal and average produtse instead of
diminishing (ii) there must be some inputs whosamily is kept fixed.

It is only in this way that we can alter the tagbroportions and know

its effect on output.

3.4 The Importance of The Theory of Production

The theory of production plays a double role inphiee theory. First it
provides a basis for the analysis of refsiop between costs and
output. Cost governs supply of a product whiobggether with demand,
determines the price of a product. The higher ts of production, the

lower will be quantity produced and supplied refatio demand and the

higher will be the price of the commodity and viegsa. Secondly, the

theory of production provides a basis for the tlgeadrfirms demand for
factors of production. Demand for factor e@foduction or inputs,

together with the supply of them determine theicqs.

The theory of production has great relevarfoe the theory of firm,
since the theory of firm is concerned withhat level of output it will
produce so as to maximize its profits. Imdes to fix this profit,
maximizing output, besides the demand conustiolaverage and

marginal revenues) the firm will be guided by tharginal and average

cost of production. In addition to the prices aftta inputs, the changes

in marginal and average cost of productiom @& result of increase in
output are determined by the physical refsingp between inputs and
output.

Demand for factors of production depends upitie marginal revenue
productivity of the factors (that is extra revemaalized from the sale of
extra output produced by an extra factoruthp and therefore, the
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demand curves for factors of production are derigacen the price for
output, from their marginal productivity cusve T he theory of
production explains the forces which determittee marginal
productivity of the factor inputs.

The theory of production is also relevant tee macro-theory of
distribution. The distributive shares of theigas factors, for instance,
aggregate shares of wages, rents and profits iloMNdtincome, depend

upon the elasticity of substitution between factehsch is an important

concept of the theory of production. The Neo lassical school argued

that if a factor of production can easily beeplaced by another factor,
the smaller will be its share (price), the moragidia factor is, that is if a

factor cannot be substituted easily, theghéi will be its share in the
national income.

SELF-ASSESSMENT EXERCISE 2

Analyse the relevance of theory of production teatrepreneur.

4.0 CONCLUSION

The analysis above explains the concept of ymtian as an important
segment of price theory. Studying the thearly production is very
important in the determination of output af firm and also in the
determination of prices of factors of productioieTtypes of production

is an essential determinant of the stageseobnomic development, as
developing countries are  characterize by prinpaogluction while the
developed countries are characterized by skogn and tertiary
production with less of the primary production.

5.0 SUMMARY

This unit analysed and discussed the mearohgproduction and the
types of production. The unit equally expén short run production
function and its implication on output. Thiaw of variable proportion
has been discussed and its underlying assoumspt Finally, the unit
ended with a brief analysis of the relevance ofttie®ry of production.

In the next unit you shall be introduced #tages of production, total,
marginal and average products.

6.0 TUTOR-MARKED ASSIGNMENT

1. Examine the advantages associated with secppdaaluction to
a nation as Nigeria
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2. Discuss with giving example, the concéjghortrun production
functions.

7.0 REFERENCES/FURTHER READING

Ahuja, H. L. (2008). Advance Economic TheoriMicroeconomics
Analysis, New Delhi: S. Chand and Company Ltd.

Koutsoyiannis, A. (2003). Modern microeconomicsnton: Macmillan
Press Ltd.
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1.0 INTRODUCTION

Short run production function exhibits thrgeturns to variable factor.
These are increasing return, constant retand diminishing return.
Increasing returns occurs when a large ptapor of fixed factor is
combined with a small proportion of variable facdmid output increase

at a faster rate. Constant return to scatezurs when the same
proportions of fixed and variable factors are kwpd such as increase

in output is in equal proportion with incsea in variable input:
Diminishing return occurs when the proporti@f variable factor is
more than the proportion of fixed factor déoyed such that output is
less than the proportion of variable factor emptbye

These returns to scale are grouped into threestagaoduction. In this
unit therefore we will look at the implication oblding a factor constant
and varying other factors on total, marginal anerage outputs.

2.0 OBJECTIVES

At the end of this unit, you should be able to:
 identify and discuss total, marginal and avenage&lucts
» explain the stages of production

» analyse the concept of Returns to variable facto
» describe the applicability of the law of diminisg return.
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3.0 MAIN CONTENT

Stages of Production

3.1 The Concept of Total, Marginal and Average Prducts
3.1.1 Total Physical Product (TP)

Inthe short run, total product of a factrthe amount of total output
produced by a given amount of a variable factoepkeg the quantity of

other factors such as capital and land fixed. thes amount of variable
factor increases, the total output increasese rate of increase in total
product varies at different levels of empl@nh of variable factor.
Therefore, the production function is expressed:thu

TP = f(KiL)
Where K = Fixed amount of capital employed
L = Amount of labour employed.

Since capital is held constant the production fimamctan be expressed
as

Tp=1(L)

Such that variation in total product is detmed by Ilabour only, see

figure 6.1 below.
/\ f

Figure6.1: Total Product
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From fig. 6.1, the total product curve riseé an increasing rate, see
point (0-a) after point ‘a’ total product curve $arising at a decreasing

rate as employment of variable factors inseea point (a-b). Any
employment of labour beyond L2, the totalodquct curve starts to
decline.

3.1.2  Average Product (APL)

The average product of a variable factorbdla) is the total product
(TP) divided by the amount of labour employed vatbiven quantity of

fixed capital used to produce the commodityhe expression for the
average product is:

APL=TPor APL= Q
L L

Where TP and L are as defined above, and
Q = total product.

3.1.3 Marginal Product MPL

Marginal product of labour is defined as the addisl output produced

as a result of additional variable factor employecanother word, it can

be seen as change in total output put doechange in variable factor
employed. The marginal product of labour is givgn b

TP = MPLorMPL= Q
L L
Where Q = total product
= change

3.2 Three Stages of The Law of Variable Proportion

The three stages of production are derivedmf the law of variable
proportion. These stages express the relationgtipden total, marginal

and average products on one hand and variatioariahle factor on the

hand. You can recall that from the beginninghid tourse, we said the
objective of the producer is profit maximizatiotherefore he hasto set
his profit maximizing output such that atatthoutput the gap between
total revenue and total costis highest ardheeis not under utilizing
any factor input. Let us use table 6.1 afigure 6.2 to illustrate the
stages of production.
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Table 6.1:

Labour Total Pfoduct Marginal Average
product product

1 o e} o

2 17 8 8.5

3 27 10 9

4 36 9 9

5 43 6 8.6

6 48 5 8

7 50 2 7.1

8 50 0 6.3

9 49 -1 5.4

10 47 -2 4.7

From table 6.1 TP increased at an increasiate up to the third
labourer, after which it started increasing adiminishing rate. This is

clearly revealed in column 3 where the MPL & third labourer is the
highest, 10. From the 4th — 8th labourer totalpot has been increasing

at a slower rate as shown by the MPL whéne marginal product
continues to decline from 10-0. Employment beyoaih{p8, such as 9-

10 TP declines and MP becomes negative. The awenagpduct on the
other hand is highest when L = 3, when L = 4 APam®d constant at 9
after that it continue to decline but remained posi

Marginal product is the most essential variabltheentrepreneur when

making cost/benefit analysis. For example, howvaht is 8th labour, if
his/her MP is zero. This implies that his employtieas not added any

value to total product.

Employing the 8th labour has only added dost of production by the
amount of wage he/she is to be paid, bet s not added to total

output. The 9th and 10th labourer have no busibess employed, their
employment has caused TP to decline and MP becoegive.
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Figure 6.2:
Figure 6.2:

Stage 1 is the stage of increasing return. At thigoint the slope of the TP

curve is very steep; output is increasing at increasing rate. Though
output is increasing, a rational producer stiodmploy more labour to
produce beyond stage 1. This is because maximpuloas not been

attained.

Stage 2, this is the stage of diminishing retns. You can seethe TP is
still increasing but at a diminishing ratentil it reaches it maximum
where the second stage ends. This stagecaled the stage of
diminishing returns because at this stageth bthe MP and AP are
falling continuously but are still positive. Ate end of stagell, TP is
maximum, MP is zero and AP is above MP. This isrtti®nal stage of
production because TP is highest and fixed faatdneariable factor are
employed in equal proportions.

Stage 3: s called stage of negative returning. limis stage TP starts to
decline. As a result MP is negative. The quantityasiable factor is too
much in relation to the fixed factor. It may bdeubthat stage | and Il
are completely symmetrical. In stage | fixed faégsatoo much relative
to the variable factor. Therefore the marginal picd of fixed factor is
negative. In stage lll, variable factor is too muelative to fixed factor,
therefore, marginal product of variable factor égative.

Therefore, it is very clear from above that a magigproducer will never
be found producing in stages | and Ill. These stage called stages of
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economic absurdity or economic nonsense. StHges the most
appropriate for production. At any point istage |lI, the producer will
decide what quantity to produce depending uporptloes of factor.

SELF-ASSESSMENT EXERCISE 1

Explain the reasons why a rational producer witl prmduce in stages |
and II.

3.3 Mathematical Determination of Marginal and Average
Products

It is useful to determine marginal and ageraproducts from the
short=run production function. Assuming Dangote litls the following

short run production function. You are totedmine the marginal and
average product of labour.

TP = 6L2 = 0.4L3 oo (1)

It is easier to identify the function, as short run production function
because there is no fixed factor.

To determine the MPL you takethe first dative ofthe TP function
with respect to labour. From the TP function

MPL = dTP = 2X6L—-3X0.4L2 .cocvivevreeeernnns )
dL =12L-1.2L2
MPL=12:1.2L2 oo, @)

To determine the amount of labour for whidP is maximum, equate
the MPL function in equation (3) to zero. Retzat when MPL = 0,
TPL is maximum.

From equation (3) find the value of labour for whitP is maximum.

12 L= 121220 coooeeeeeeeeeeeeeeeeeeeeeeeee e (4)
1.2L2 — 12

At 10 units of labour TP is maximum. To prove thigstitute the value
of L in equation (6) in to equation (1)

TP =6L2-0.4L3

TP =6(10)2 -0.4L3 ...ooooooeeeeeeeeeecememer e 7
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To determine the APL, you divide the TP functionlby

APL = TP BL204L3 coooimmmnirmmeninnen
(10)
L L
APL= 6L = 0.4L2 oo seeeemsees e
(12)

From here you determine the value; : foricwh APL is maximum.
Recall again that when APL is maximum, MPRL APL, to get L you
take the first derivative of the APL function inwedion (12).

AP =6 —0.8L =0 .ocoiiiiiiiciciseemme s
(13)
dL

L = 7.5 eeeeeeeeeee ettt (15)

When APL is maximum MPL = APL go back to equasiod and 12 to
find the equilibrium between APL and MPL bsubstitution 7.5 into
equation 4 and 12.

MPL = APL

12L-1.2L2=6: - 0.4L2

12 (7.5) = 1.2 (7.5)2 = 6 (7.5) — 0.4 (7.5)2
90 — 1.2 (56.25) = 45 — 0.4 (56.25)
90-67.5=45-225

MPL =225 =APL =225

You can also calculate the unitof Ilabour févietha MPL is maximum.
Use equation three takes its first derivative.

dMPL =12 - 2.4L

dL

L=5
Substitute L = 5 into equation (3)
12 (5) — 1.2 (5)2
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60 — 1.2 (25)

60 — 30

MPL = 30

MPL is maximum whenL =5

All these can be captured on a graph

Figure 6.3:

Observed that an employment beyond 10 units ofugbitP is decling.

For example, if you substitute 12 into the equatiad solve for Tp you

will arrive at 173. Thus conforms to the cessary conditions, which
says, the second derivation of the TP function rhastegative.

dP =0=12L-1.2L2=0
dL2

d2TP
dL2 =-24L

SELF-ASSESSMENT EXERCISE 2

Given the following production function:
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TP =1212 -2L3

a. Determine the level of employment (L) tthaill produce the
maximum output.
b. What unit of labour will produce MPL = APL?

3.4 The Applicability of The Law of Diminishing Reurn

The law of diminishing returns has vast genapglicability. This law
applies as much to industries as to aguoelt The occurrence of
diminishing marginal physical returns after anpbas been confirmed
by the overwhelming empirical evidence. Imagindiminishing returns

did not occur we could grow sufficient amount obdceven in a flower

pot by using more dozens of labour and capitakdfargue that constant
return could be obtained by applying more ilaboon a given piece of
land, then as the population increased we couldngse labour on that

land to get proportionate increase in agricultoraput. If we agree with

this, then the world and especially develgpimations like India,
Nigeria, Niger Chad and Indonesia, etc would nettta face problems

of food shortage and over population.

Professor Lipsay is right when he says ‘indeezte the hypothesis of
diminishing returns incorrect there would needemb fear that present
population explosion with its attendant foadisis, the world food
production could be expanded in proportion to tieeg@ase in population

merely by keeping the same proportion of the paih on farms. As

it is, diminishing returns means an inexorable iedin the MP of each
additional labourer and an expanding poputatis applied with static
technique, to a fixed world supply of agricultuiahd.

You should not misinterpret the laws to medmatt there is no hope for
mankind. Law of diminishing returns, as dfatabove, has a great
provision that technical knowledge, equipment etoain the same. In

the present developed counties, though pdpuolahas increased,
agricultural productivity has greatly increasado instead of
diminishing. This is because these nationwehanade impressive
progress in technology resulting in new asdperior machinery,
manpower and fertilizer. Developing countrie®® not have this
advantage due to their static technology.

As demonstrated above, we can suspend theratign of diminishing
returns by continually improving the technigud production. In
conclusion, unless there is continued andidlapaccelerating
improvement inthe techniques of production, thepulation explosion
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must bring with it declining living standarth many countries and the
eventual widespread famine.

4.0 CONCLUSION

The analyses above shows that in a short run ptieduitinction some

factors are held constant while some areiegtar As a result of
continuous application of variable factors @n fixed factor, output
exhibits increasing diminishing and negativeturns. However,
diminishing returns can be eliminated both in istdies and agriculture

if we improve our techniques of productioexpand/replace machines
with larger installed capacity.

5.0 SUMMARY

This unit has thrown light on stages of duaion. The response of
Total Average and marginal products in relatito employment of
variable factor (labour) was discussed. Theit uequally explained the
mathematical derivation of TP, MP and AP and ceecluded with an
analysis of the applicability of diminishing retstn In the next unit our
discussions shall centre on cost theory.

6.0 TUTOR-MARKED ASSIGNMENT

1. Discuss the three stages of production ussgtable graph.
2. Explain with reason(s) why diminishing umts is inevitable in
developing countries agricultural output.

7.0 REFERENCES/FURTHER READING

Ahuja, H. L (2008). Advance Economic Theoriicroeconomics
Analysis. New Delhi: S. Chand and Company Ltd.

Koutsoyiannis, A. (2003). Modern Microeconomickondon:
Macmillan Press Ltd.
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1.0 INTRODUCTION

In the proceeding unit, we discussed the reatfi production function
underlying the production process of goodse Tproduction function,
along with the price of factors and the stateeohnology determine to

an appreciable degree the supply of goods. tHis unit we shall be
concerned with explanation of different cosbncepts and other
terminologies that are associated with effitieresource allocation by
the entrepreneur. In a layman’s language dgstdefined as the out of
pocket expenses incurred by a producer or buyarcoimmodity. To the
producer, cost is the prices of factor ofoduction multiplied by the
quantity of factors inputs, hired in the gges of production. This
definition is from the accounting perspective. Fribra view point of an
economist, cost is defined as accounting costqbp®rtunity cost. We

shall be discussing these and the concept of efiagi in this unit.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

» explain the differences between accounting aotemic costs

» describe the concept of opportunity cost

» analyse private versus social costs

» explain the differences between technicald aeconomic
efficiencies.

3.0 MAIN CONTENT
67
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Cost Concepts

3.1 Accounting versus Economic Costs

It is necessary for the proper understandindgpefarice theory to know

the various concepts of cost that are oftemployed. When an
entrepreneur undertakes an act of production, kedpay prices for the

factors which he employed for production. Hell pay wages, to the
labourers, rent for hiring building, interesin capital, pay for fuel and
raw materials. All these are included in hi®st of production. An
accountant will take into account only the paymemd charges made by

the entrepreneur to the outside suppliers of vargroduction factors.

But the economist’s view of cost is a little diéet from this. Assuming

an entrepreneur has an amount of money adakas off capital, which
he starts the business with, an economist will i@mghis option, if the
entrepreneur had invested this money elsewheveutd have earned a

certain amount of interest or dividends. eTlentrepreneur has many
options opened to him. He could have sawkhd money in a fixed
deposit account, invested in shares or boods speculate in the
commodity market. Further, an entrepreneur otks/ time to his own
business and contributes his entrepreneur and ragabgbility to it. If

the entrepreneur had not set up his business hkel\waue sold out his

services to others for some positive amount of mone

Thus, the economist include in his cost mfoduction (i) the normal
return on money capital invested by the entreprehenself in his own

business, which he could have earned if he hadstadeslsewhere. This

is infact the opportunity cost of his moneapital (i) the wages or
salary he could have earned if he had sbis services to others, as a
manager or consultant (iii) the rent he doutave received if he had
rented the buildings/premises to other businems. All these are lose
opportunities to him in monetary terms. The accaohtioes not include

these items in cost of production.

The accounting costs or contractual cash paysn which the firm
makes to other factor owners for purchasing ongithe various factors

are also known as explicit cost. Economic viewinpis called implicit
costs or imputed cost. Therefore,

Economic cost = Accounting costs + impliosts
Or Economic profits = Total revenue - Econogosts
Economic profits = Total revenue — (expligitnplicit costs).
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If the entrepreneur does not get any profit frosidwn business, he will

fall back on the other options we identified abadde.can withdraw his

money from the business and put it intoeralitive use that is more
beneficial, he can also offer his managerialises/to other businesses
instead of his own that he is not getting any pfofim and he can also

convert his building/premises to other usetheo than the initial
business.

3.2 Opportunity Cost

The concept of opportunity cost occupies aryvimportant place in
modern economic analysis. The opportunity co$t any goods is the
next best alternative good that is sacrificéthe resources which are
used for the manufacture of armaments mago de used for the
production of cars or other automobiles. Thereftire,opportunity cost

of production of armaments is the output obcard other automobiles
forgone or sacrificed which could have beproduced with the same
amount of resources that have gone intokimga of arms. To take
another example, a farmer who is producingmy can also produce
cassava with the same factors and plot afmf Therefore, the
opportunity cost of tubers of yam is theamity of cassava given up.
Thus the opportunity cost of anything is tmext best alternative that
could be produced instead by the same ressuror by factors having
the same monetary value.

What is worthy of mention is thatthe ralati prices of goods tend to
reflect their opportunity cost. According to AhjZ008:445), resources

will remain employed in the production of geuwlar goods when they
are being paid at leastthe money rewards atiea sufficient to induce
them to stay in the industry. For exampkm economics lecturer will
remain in the classroom as long as the univers#yble to pay him/her

equal to the value he/she is able to obtamd create elsewhere. If a
factor of production is paid less than what could have earned
elsewhere, the factor is likely to transfdr services to that better
alternative.

3.3 Private versus Social Cost

The sum of explicit costs incurred by amfirto produce a good
constitutes the firm's private cost. It idist private cost that the firm
takes into account while making decision regargtirige and output of

the commodity it produces. However, in additido private costs, the
production of a commodity by a firm brings withognefits or losses to

others which the firm do not take into aatio while taking decisions
regarding price and output of the commodity. Remamiias the social

costs of crude oil exploitation in the Nigddelta region, which has
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causes serious problem to both the oil congsa and the Federal
Government of Nigeria.

The oil companies, in the process of extractingroiin the ground, pay

prices for the purchase of drilling machinabpur, electricity and the
tools needed for extracting oil. These paymeatsstitute private costs
to the oil companies. Butin the productionogass, the noise of heavy
machines, oil spillage, environmental degramhatiand water pollution
that could cause damage to people and aquatimais that live in the
same location constitute social cost. Ifciglo welfare is to be
maximized, it is the total cost and not just thiwgle cost that has to be
minimized.

SELF-ASSESSMENT EXERCISE 1

Explain with good example(s) the concept of socwst.

3.4 Technical Efficiency versus Economic Efficieryc

Itis very important to make clear the notiaf economic efficiency in
the use of resources as it is intimately relateithéocost of productions.

In our study of production, we take it for grantadt resources are used

by producer with technical efficiency. By techdie#iciency we mean

that the maximum possible output is obtained frogivan set of inputs.

From this definition, it is clear that any produdieat operates at stages |

and Il in our stages of production in un@t is not operating with
technical efficiency, this is because in stageeltlifghest output has not

been attained while in stage Il output hdeviated from the highest
possible output. Therefore, the producer is reelhly efficient onlyin
stage Il where output is highest given thedamputs. In a nutshell,
technical efficiency means the optimal allomafcombination of
resources that result in the highest possible adgowa firm.

You can see from this definition that most Nigerzamporations such as

Power Holdings Company of Nigeria Plc, thegedian Police etc are
technically, inefficient, given the huge investmant installed capacity,

they have performed decimally. On the other handnemists examine

the question that with, the given prices ofvarious resources or factor
inputs, which production process or factor comtiama a producer will
employ for producing a given level of outpaf a commodity which
minimizes the cost of production. Economic effiaggiherefore implies

the use of production process or resources combimatich ensure the
minimization of cost incurred on using resms to produce a given
level of output. Thus, while engineers aremprily concerned with
getting maximum physical output from a giveamount of physical
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inputs, economists are essentially concerned mékimizing the value
of output from a given level of cost (that is valifanputs used).

Economic efficiency is achieved when a Naira wariftinput yields the

largest possible value of output. In ouralgsis of production, it was
assumed that technical or physical efficienof/ resources had already
been attained. The major concern to the @uist is the economic
efficiency. If a production process is economicatigfficient, then cost

is likely to be greater than revenue which will ambto net losses. If it

is sustained over time, the business willd faup. For a country like
Nigeria, with abundant human resources an@agh labour, it will be
economically efficient to use labour intensive @ex of production than

capital intensive process. The former will minimaest than the later.

For a firm to be globally competitive, it needs® both technically and
economically efficient. Technical efficiency wilpropel increase output
while economic efficiency induces reduction in ¢tisé combine effect
is that net profit will be highest.

SELF-ASSESSMENT EXERCISE 2

Analysis the differences between technicaliciefficy and economic
efficiency.

4.0 CONCLUSION

We have seen the different concepts of cost inuhits The units throw
light on the difference between accountingstc@and economic cost.

Economic cost is broader as it encompasses dccounting cost and
opportunity cost. The concept of opportunitpst is important, as it

reveals the best alternative foregone, such tlesriiings are poor in the

present employment, resources can be demediliand channelled to

the best option. A company that does not otdkes care of its private

cost but considers its social cost is likely toogra friendly environment

than those concerned mainly with their pmevatost. A firm will grow
and endure over time, if its operation ischnically and economically
efficient.

5.0 SUMMARY

In this unit we discussed cost concepts. Theepiof accounting and
economic costs was also explained. Analysis tloé concept of private
and social costs was undertaken alongsideoroppty cost. The unit
ended with a discussion on the differences betwesmical efficiency

and economic efficiency. In the next unituyowill be examining the
theory of cost.
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6.0 TUTOR-MARKED ASSIGNMENT

1. Explain with reason(s) why firms shouldayp attention to social
cost in their operation.

2. Discuss the differences between expliaitd aimplicit cost, give
relevant samples.

7.0 REFERENCES/FURTHER READING

Ahuja, H.L. (2008). Advanced Economic Theorljicroeconomic
Analysis. New Delhi: S. Chand and Company Ltd.

Akaahan, T. J. (2004). Principles of Microecmics. Jos: Mono
Expressions Ltd.
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3.2 The Relationship between Output and the Cost&3
3.3 Long-Run Cost of Production
3.4 Economies of Scale
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

The short run cost are those expenses over a pafriode during which

the firm is unable to vary all its inputs. In tHeost run, some inputs are

fixed while some are variable. Capital equiptbnilding managerial
capability is examples of fixed factors imet short run. Factors like
labour, fuel, raw material vary in the short-rurawéver, in the long-run

a firm is at liberty to adjust its use of all inpub produce output in the

least costly way or in responds to market signdisthe long run a firm

has enough time to increase its plants sigerchase additional
equipment and retrain its managers or redtioe holdings of its
equipment and purchase a machine with a lower gtaducapacity.

2.0 OBJECTIVES

At the end of this unit, you should be able to:
 explain short run cost of production

« explain the relationship between various cosves

» analyse long-run cost of production
» describe the concept of economies of scale.
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3.0 MAIN CONTENT
Cost Theory

3.1 Short Run Costs

There are some inputs which can be readily adjusigdthe changes in

the output level. Thus a firm can readily employrenaorkers, if it has

to increase output. Likewise, it can secure and msere raw materials,

more chemicals without much delay if it has expand production.
Labour raw materials, chemicals, etc; are ftlaetors which can be
readily varied with the change in output as su@y #re called variable

factor. On the other hand, there are factst&kh as capital equipment,
factory building, top management personnel ciwhicannot be readily
varied with change in output.

The short-run cost function is a multivariafanction and it is
determined by many factors. It can be symbolicedgressed as:

C = (Q,T,K,Pf)

Where C = Total output
Q = Output
T = State of technology
K = Capital factor
Pf = Prices of factors

In the short run all other determinants of coskepthan output (Q) are
held constant, so that its short-run cost functian be written as
C = f(Q
This implies that total cost is a function of outpall things being equal.
Total cost is defined according to Akaaha2004:66) as the total cost
that must be incurred to produce a given quaofigutput.  Total cost
can be decomposed into total fixed cost (IF&hd total variable cost
(TVC). That is
TC = TFC+TVC

Total Fixed Cost. These are the cost incurredby the firm that do not
depend on how much output it produces. l@iso known as overhead
costs and includes charges such as conttacert, insurance fee,

maintenance costs, property taxes interest omwed fund, minimum
administration charges such as manager’'s ysaldhe amount of fixed
cost cannot be altered in the short-run.

Total Variable Cost: These are costs whichare incurred on the
employment of variable factors of productiomhose amount can be
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altered in the short-run. Thus the TVC change withnges in output in

the shortrun. If outputis to be increasedren workers, raw materials,
fuel, electricity must be increased hence thetbélfirm must pay. If the

firm intends to reduce output all these factorstesreduce, which in

turn will reduce TVC.

Marginal Cost: The Marginal cost of production measures the change
in total cost that occurs as a result of a unitrghan output. That is MC
=_T¢

Q

Average Total Cost:  This is obtained by dividing the total cost by the
level of output produced. The ATC can be decompasedwo. These
are Average fixed cost and average variable co§&€ ARFC + AVC.

Average Fixed Cost: This is total fixed b divided by the level
output. Since the TFC is constant in the short tie greater the output,
the lower will be AFC per unit of output
AFC = TFC_

Q
Average Variable Cost: AVC is Total Variabé costs divided by
output. Thatis AVC = TVC

Q

3.1.3 Graphical Presentation of Short-Run Cost Cwres

The graph can only be derived from a hypothesbakt-run cost table.
See table 8.1 below.
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Table8.1: A hypothetical Short-run costs of a firm

Output [TFC TYC TC [MC ARC AV({ ATC

0 70 0 70 - 0 0 0

1 70 15 85 15 70 15 85

2 70 23 93 8 35 11.5 46.5
3 70 30 100 7 23.3 10 33.3
4 70 39 109 9 17.5 9.8 27.3
5 70 50 120 11 14 10 24

6 70 65 135 15 11.6 10.8 22.5
7 70 80 150 15 10 11.4 21.4
8 70 100 170 20 8.8 12.5 21.2
9 70 125 195 25 7.8 13.9 21.7
10 70 150 220 25 7.0 15 22.0
11 70 176 246 26 6.4 16 22.4
12 70 208 278 32 5.8 17.3 23.2
13 70 242 312 34 5.4 18.6 24

The table above is splited into two in aapgh form, the total will be
graphed separately, while the second graph wiltaiorirom MC-ATC

Figure8.1: Showing TC, TVCand TFC

Figure8.2: Showing MC, AFC, AVC and ACT
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3.2 The Relationship between Output and Allithe Cost
Curves

3.2.1  The relationship between output, TFC, TV@nd TC

From figure 8.1, you can see that the TFC curveareitne same for all

level of output from 0-13. Therefore, it ésk a horizontal shape. The
TVC curve first increases at a decreasingesta As more output is
produced, more variable factor is needed on a fiaetbr, as such TVC

continue to increase as long as output is increads® TC curve has the

same behaviour to that of TVC the only reason W8yis higher than

TVC is because TVC must be added to TFC gt TC since TFC is
constant throughout, the shape of TC is determinye@lVC.

3.2.2 The relationship between Output, MC, ATC & A/C

The traditional theory of cost relies heavily om pait cost curve shown

on figure 8.2, the MC, ATC and AVC are all u-shadetice that all the

curves in Fig 8.2 with the exception of AFCtarged ata higher level,
then begin to decrease, reach a point of minimudnbegin to increase

again. This is following the law of diminishing vehs. At a lower level

of production/employment MC, ATC and AVC aighest because of
the influence of TFC that is incurred even wherpatts zero. As more
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output is produced, ATC, MC and AVC are ohe tdecline, this is the
equivalent of stage 1 in our stages of produc#@the optimal output

is produce, ATC and AVC are minimal, cor@sgping to stage Il. If
output is increase beyond such point, MC, CATand AVC start
increasing corresponding to stage lll.

A downward trend in the MC curve shows @&aging marginal
productivity of variable input which is manlbecause of internal
economies resulting from increase in productiorhe MC is U-shaped
with the cost of additional units of output, fifatling, reach a minimum

and then rises. Note: when output is low, MC ishhidP is low, when

output is increasing at decreasing rate, MC minimum and MP s
maximum. When output is decreasing, MC is risind BHP is negative.

It is the same analogy for the AVC and AP, this nsethat the MC and

MP are inversely related just as AVC and AP areiisgly related.

We know that MC = TC

Q
Note that the MC is independent of fixed cost dnsl directly attributed

to the change in total variable cost. So, MC = CTV

Q
Let's assume that the price of labour = such that TVC = W.DL
................. (1)
MC =W L =W. L, wisheld constant in the sham
Q Q
AlsoMP = Q
L
| =_ L Thisis the reciprocal of MP
MP Q
Substitute 1 for_ L in equation (1)
MP Q
MC = W. | =W
MP MP ~ T

This marginal is equals to the reciprocal wfarginal product of the
variable factor multiplied by the price of varialiéetor.

Total product (Q) = AP.L
Average Variable Cost AVC = TVC

Q
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Since TVC is equal to the amount of vameabilactor (L) employed
multiplied by the price per unit (w) of the varialdactor (TVC=L.W.)

Therefore,
AVC = LW
Q
Since Q = AP.L
AVC = LW
AP..L
AVC = W
AP T
AVC = W (1) _
AP

Thus given the price of variable factor w, AVC gual to the reciprocal
of average product (1) multipled by the constant w.
AP

In the theory of production, MP cuts AP nroabove where AP is
maximum. The MC cuts the AVC from below, where AY&dninimum.

3.3 The Long Run Cost of Production

Inthe long-run all factors are assumed to dmme variable. The long-
run cost curve is a planning curve, in the senaeitlis a guide to future
expansion of his output. According to Kouisoyius (2003:111) the
long-run average cost curve (LAC) is derivécbm short run cost
curves. Each point on LAC corresponds to@@intp ona short-run cost
curve, which is tangent to the LAC at the pointt ug demonstrate this.

Assuming the state of technology of a firat a particular time is
represented by three method of production,heath a different plant
method of production, each with a differeptant size a small plant,
medium plant and large plant. The small plaperates with the cost
denoted by the curve SAC1 the medium has SAC2lanthtger size has

a cost curve represented by SAC3. If the firm plansroduce output xi,

it will choose the small plant. If it plans to prag x2 the medium plant
size will be preferred. It is wishes to producetix& large size plant will

be chosen. What determines the choice of a plaatisithe demand for
the firms products. Consider figure 8.3
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~
\\/

If the firm starts with a small plant and its derdamnadually increases, it

will produce at a lower cost up to level xi, beyorttiat point cost starts

to increase. If the demand reaches x”, the fiam continue to produce

with the smaller plant or it can install ethmedium size plant. The
decision at this point depends not on cost buherfitm’s expectations

about its future demand. If the firm expedisat demand will expand
further than xi”it will install the medium plarbecause with this plant
outputs larger than x1” are produce at a lower.dbgtexpects demand

to stay constant at this level, the firmllwnot install the large plants,
given that it involves a larger investmenthiohh is profitably only if
demand expand beyond X2". For example, tbeel of output X3 is
produced at cost C3 with the large plant white cost C2 if it produce
with the medium size plant (C'2 > C3).

If we assume that there is a very largemiper (infinite number) of
plants, we obtain a continuous curve, which is pla@mning LAC curve

of the firm. Each plant of this curve shows the imimm (Optimal) cost

for producing the corresponding level of outputhe LAC curve is the
locus of points denoting the least cost mibducing the corresponding
output.

The long-run marginal cost is derived from thersrun marginal cost
curve but does not ‘envelop’ them. The LRME formed from the
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points of intersection of the SRMC curves hwithe vertical lines. The
LMC curve takes a U-shape and it is equal to th& CAat its minimum

point. When LATC is decreasing the LMC is beloweien though the

LMC reaches its minimum point before the LAC, Ibate equal at the
minimum point of the LAC.

SELF-ASSESSMENT EXERCISE 1

Explain the behaviour of a firm in the long-run.

3.4 Economies of Scale

Apart from the different cost concepts disaas above, firms face
different costs depending on their size and locatitconomies of scale
are divided into two: Internal economies and exdkatonomies.

3.4.1 Internal Economies

Internal economies of scale refers to the bentgfasaccrue to a firm as

aresult of expansion in its size. A firnlnat mass produce a particular
commodity is likely to have the following avages. (i) reduction in

per unit cost of production, (ii) low price gw material as a result of

bulk purchase (iii) Cheaper credit as a resuttavporate integrity (iv)

lower sales expenses due to customer's dewednt of brand loyalty
etc,. These are some of the advantages bigger é@amget over smaller

firms. However, a gigantic firm can suff@ome disadvantages as a
result of its size. These include:

I. Financial fraud as a result of complex finahcgcords, such that
fraud is not easily dictated as in a one man bgsine

ii. Beaurcratic bottle neck can hinder quidecision that is
advantageous to the firm.

iii. Huge waste,if there is error in prodoa; before itis dictated;
much resource would have been wasted.

iv. Lack of commitment and truancy can loweroductivity and
efficiency.

Because of the large size of the firm, will be difficult to check
punctuality and dedication as in the smallausinesses. These
disadvantages are term internal diseconomies gé Iscale production.

3.4.2 External Economies

External economies of scale, are the advantages atand to enjoy as
a result of being located close to other firms. &wmample, a firm could
be located close to four other firms if oré the firms constructs a

81



BHM717 PRICE THEORY |

motorable road that passes through the pesmisther firms, the firm
under consideration, such a firm would notedh to construct its own
road. Assuming too that the firm is locatetbse to military barracks,
the firm may not spend much on security. Anothemegle is a situation

where the finished products of one of the firmghasraw material to the

firm under consideration, the firm may nofyp much in terms of
transportation of raw materials. Another firgould install
streets/security light that are enjoy by oth@ms because of their
proximity to each other. However, the firmanc suffer external
economies of scale, for example, fire outkrea one firm can engulf
other firms. If the firms are linked by onead, assuming there is
demonstration by workers of one firm, theteganay be closed to
workers of other firms. You imagine alsatuation where two firms,
one producing fertilizer and the other a fasiodforestaurant are located
inthe same area, the fastfood is likely toseloustomers as a result of

air pollution arising from the production cheal fertilizer. All these
are disadvantages that could add to costpdduction. Internal and
external economies can help reduce cost wimliernal and external
diseconomies could result in increase cost of proo.

SELF-ASSESSMENT EXERCISE 2

Discuss the relationship between cost of petddn and internal
economies of scale.

4.0 CONCLUSION

This unit explains the theory of cost both the short and in the long
run. The short run analyses the implicatioh increase employment of
some factors while others are held constant the cost curve. In the
long-run all factors are allowed to vary,erdfore, there is a positive
relation between output and factor inputs employidxre is an inverse

relationship between MC and MP on one hand and AYE€ AP on the

other. This suggests the operation of the latv diminishing returns in

the short-run cost theory. Economies of scale tsmiafluence the cost

of structure of a firm.

5.0 SUMMARY

The theory of cost in both the short and long mvese highlighted and

discussed. Different cost curves have beerysedlin this unit. These
include the TFC, TVC, TC, AFC, AVC, ATC, antC. The long-run
period was explained to be a decision period amallji, a discussion of

internal and external economies was carriad. dn the next unit you
shall be taken through marketing under perfect czripn.
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6.0 TUTOR-MARKED ASSIGNMENT

1. Explain short-run production.
2. Analyse carefully how the u-shaped of AVC an@ M related to
the stages of production in the short-run.
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1.0 INTRODUCTION

Perfect competition is one out of several othedpob market structures

studied under price theory. Others are molyppanonopolistic
competition and oligopoly. In this unit weillwbe concerned with
perfect competition asa type of product reark The phrase, “perfect
competition presupposes the existence of maoypeting firms
producing and selling similar goods to agéarnumber of consumers.
Perfect competition is characterized by thaloWwing basic features.
Large number of sellers and buyers, product h@meigy free entry to

and exit from the market, profit maximization, frié@wv of information,

perfect mobility of factor of production andbsence of  government
interference. These shall be explained as youakentthrough this unit.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

» explain the meaning/assumption of perfect cortipet
» analyse the nature of demand curve faced byfagite&eompetitor



BHM717 PRICE THEORY |

 explain the short run equilibrium condition @rfect competition
» describe the short-run supply curve of perfechgetition.

3.0 MAIN CONTENT
3.1 PERFECT COMPETITION

Perfect competition, asis generally undersisodsaid to prevail when
the following conditions are found in the market.

I. Large number of sellers and buyers. Thiscondition ensures
that no single firm or consumer is so significamtisthat his/her
supply or demand can influence the entire markéte point of
altering the prevailing market price. The buyeesmany and the
sellers are many producing and selling similar poddNo buyer
has any reason to prefer the products of firto Athat of firm B
or C.

ii. Product Homogeneity: The goods producedare identical, no
branding, and no product differentiation. Thisiplies that the
product is indistinguishable from each othdmhe goods in the
market are perfect substitutes for one amotHa this case, the
control over price is completely eliminatechlyo when all firms
are producing homogenous product.

iii. Free entryand exit. Inthis market, thee are no restrictions to
entry or exit. When firms in the industryrea making excess
profit, the profit will attract new entrant;ito the industry and
when profits are no longer attractive, firms afiee to leave the
industry and take their investment elsewhendere they feel
they can get better returns on their investmehhe assumptions
of free entry and exist ensures that that are adwagny sellers in
the market. If this freedom is -curtailed,wfefirms will come
together, create monopoly and have control oveepri

iv. Profit Maximization: The only goal of allthe firms both in the
short and long run is profit maximization.o Nother goals are
pursued.

v. Free flow of information: It is assumed that both buyers and
sellers have perfect knowledge with regards toerurand future
change in price, cost and outputin the ingust Information is
freely disseminated, ignorance and uncertaintyptsaarpossibility
in this market.

vi. Perfect Mobility of Factors of Production That factor of
production is free to move from one employmentriotaer. For
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example, an accountant can easily move toiposif an admin
officer if he feels as to change, or aldog that was initially

meant to be an administrative block can easilydmverted into a
factory.

vii. No Government Intervention: It is assumd that government
does not intervene in the activities of petf competitive firms
either through imposing tariff, granting subsidypoice control.
Therefore, perfect competition is regulatedotigh the invisible
hands (forces of demand and supply).

3.2 The Demand Curve of Perfect Competition

The first three conditions ensurethata sngirice must prevail under
perfect competition andthe demand curve fadgsdan individual firm
under perfect competition is perfectly elas@t the ruling price in the
market. Perfectly elastic demand curve sigeithat the firm does not
exercise any control over the price of tpeoduct but can sell any
amount of the product as it wishes at the gquprice. It isin view of
this that the perfect competition is called a ‘priaker’.

Figure9.1: Shows the demand curve of a perfectly competitive
firm

Figure 9.1:
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The demand curve is equally the marginal revernerage revenue and

the price line. P is fixed through the interplaydeinand and supply, as

such, no single firm can sale above Oe, if any filoes, it will lose all

its customersto other rival firms. This imp that the demand curve
will fall to zero. At the ruling price OP, the fiir can sell any quantity it

desires; therefore, the firm has no incentive tenglower price to attract

more customers. Once the price in the marisetestablished a firm
accepts the price as given and adjust its outpiealevel which gives it

maximum profit.

In Fig. 9.1b, the DD and supply curves ls¢et at point e and
determined price OP. Since the firm has nlo@nfce over the price, it

will take the price OP as given and therefore, ager marginal revenue

curve facing the firm will be horizontal ahe level as shown on fig.
9.1.b when the market forces produced a new pagegise in price to

OP” the average marginal revenue line wik labove OP to OP”. If
demand decreases and price falls, to P1, fitm's average marginal
revenue curve will shift below OP to OP”. At egmtint of intersection

between DD and SS, a new equilibrium is form sucha@nt e’ = SS =

DD’ and e"’=SS=DD".

3.3 Short Run Equilibrium of Perfect Competition

Economists have developed two approaches dterdine the
equilibrium level of a firm in the short run. Themee: (a) Total revenue

and total cost approach and (b) Marginalemele and marginal cost
approach.

The total revenue and total cost approackioles comparing total
revenue with total cost of the firm. The firmims equilibrium when it
produces the output that maximizes the differeretesben total revenue

and total cost. This is shown graphically in (Fg).

//
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Since the firm is a price taker, the TR curve sdraight line through the

origin, implying that price is constant artthat total revenue varies
proportionally with increase quality of goods sdlthe slopes of the TR

is the marginal revenue (MR). Which is canst and equal to the
prevailing market price because all units are aplithe same price. The

line of the TC curve starts above zero eatthg TFC and continue to
increase gradually as TVC is added. After Q2, Tatstto increase. Q2

is the optimal output sold at that output, the gajween TR and TC is

highestt AT Q1 and Q3 the firm incurredsdes. Therefore profit is
maximized at Q2. The shape of TC curve is U-shiaflections the law

of variable proportion.

Marginal cost and Marginal Revenue Approach

This is the alternative approach whichis base®C and MR, which
uses price as explicit variable and showsarty the behavioural rules
that leads to profit maximization. In figur8.3, we showthe marginal
and average cost curves of the firm togethdth its demand curve
which is also it marginal revenue curve. You wald tabove that MR =

AR = DD under perfect competition.

|

=
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W
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S
=

S

Figure 9.3:

The SMC curve cuts the ATC curve at it minimum frbaetow; the two

curves are U-shape, reflecting the low vadealproportion in the short
run. For this firm to produce OQe output, the fimaurred cost equal to

the area AVQeO, the firm received revenueuakqto the area PeQeO.
The difference between revenue and cost is theeshaicta PeVA which
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is the profit. For a firm to attain equrlbm two conditions must be
fulfilled. The first being that, MR = MC, this coitin is satisfied at par

e. The second condition is that at the point térgection between MR

and MC, the MC curve must be rising. The fosndition is called the
necessary condition while the second conditisn called the sufficient
condition for equilibrium.

From figure 9.3 any point to the left Qeaximum revenue is not
reached but MR > MC. To the right of Qecke additional output
induces more cost than revenue. But exaety Qe marginal revenue
equals marginal cost, profit is maximized. eTltonditions are
summarized thus:

(@ If MC < MR such as point e, the levef total profits has not
been maximized. Therefore, it pays the fitm expand output
beyond Qe’

(b) IfMC > MR such as any point beyond Qetatgrofit is being
reduced and it is beneficial. For the firto cut down its

production.
(c) If MC = MR, suchas point Qe the firmaxmmizes it short run
profits.

The perfected competitive firm can also makemasmal profit
or make losses. These possibilities are expdaime figure 9.4 a
and b.

Figure 9.4:
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Figure 9.4a above shows that the firmis mgkijust normal profitsin
the short run. The firm is in equilibrium at poRtas it produces OQe at

that MR = MC. Cost of production is measl by PRQeo while
revenue is measure by the same PRQeo, rnieans that just normal
profits are earned. In figure 9.4b, the firlmin equilibrium at point Kk,
where MR = MC, but the price line and margin@venue curve is not
covering the SATC curve. The firm is covering&iout the SATC is

paid by the management of the firm not framvenue accruingto the
firm. As you can see revenue is measured Ri¥Qeo while cost of
production is represented by AUQeo losses = PKAEQeo = AUKP

the shaded area. If the firms’ SAVC is constaaitposed that is if the

firm cannot cover its SAVC, it will better for thiem to fold up.

SELF-ASSESSMENT EXERCISE 1

With the aid of a suitable graph, explaimwh a firm makes abnormal
profit in the short run in a perfectly competitinearket.

3.4 Short Run Supply Curve of Perfect Competition

We have seen above that the firm under eperfcompetition produces
that amount of the goods at which margirast equals price or
marginal revenue. Recalled too, that the price pérfectly competitive

firm is given and constant. The price linge a horizontal straight line.
The horizontal coordinate of a point on thesing MC curve measures

the quantity of goods the firm will produce d&hbat price. The shortrun
marginal cost curve of the firm therefore, indicatiee quantities which

the firm will produce in the short-run at differgurice. See figure 9.5

\
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This at the price OP, the firm will producand offer for sale OQ
quantity of the goods, at price OP, the firm wilpply OQ1, price OP

equals marginal cost at point A and point B focer©OP1. Similarly, at

price OP2, the firm produces O0Q2 and OPz2iaegMC at point C.
Likewise, at price OP3 the firm will produce angply OQ2. It is thus

clear that short-run marginal cost curve of thefis infact the short-run

supply curve of the competitive firm.  Thi'm will not produce any
output at a price below P at any outputowe OQ, the firm will not
cover its SAVC. Therefore, only the part of MC caiwhich lays above

the average variable cost forms the short-gupply curve of the
competition firm (from A — D) is the supply curve.

34.1 Mathematical Derivation of the Equilibrium of the firm

The firm’s objective is profit maximization
p = TR-TC
Where p = profit
TR = Total Revenue
TC = Total cost

Both TR and TC are function of output (Q) given fhiee level.

The first order condition for the maximizatioofa function is that, its
first derivation with respectof Q be equad zero. Differentiating the
total profit functions with respect to Q equal &¥@, we have

dp(Q) = dTR(Q) - dTC(Q)=0 ........ (2)
dQ dQ dQ

Or
dTR(Q) - dTC(Q) = 0 ... (2)
dQ dQ
Note: dTR(Q) = MR and

dQ
dTC(Q) = MC

dQ

Therefore the first order condition for ptofmaximization is satisfied
when MR = MC or MR — MC = 0 in equation 1 and eBpectively
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The second order condition for maximization of fisofequires that the
second derivation of the profit function with resp® Q be negative or
less than zero.

d2p(Q____= d2TR(Q) - d2TC(Q)

dQ2 dQ2 dQ2 <0
Or

d2TR(Q) < d2TC(Q)

dQ2 dQ2

This implies that the slope of the MR must be thss the slope of the
MC.

SELF-ASSESSMENT EXERCISE 2

Discuss the two conditions required for profit nmakation in the short-
run.

4.0 CONCLUSION

A perfectly competitive market is identified bymse basic assumption,

which includes many buyers and seller, freetry and exit, product
homogeneity free flow of information etc. T hdemand curve facing a
competitive marketis a horizontal straight elinwhich suggests that the
perfect competitor is a ‘price taker’. Thericp is set by the forces of
demand and supply, and the firm at that price ediragy out of output.

Two conditions must be satisfied to equilibriuntake place. First, MC

= MR and secondly at the point of the rnseetion between MC and
MR, the MC curve must be rising. In the shotr;r the marginal cost
curve is also the firms supply curve.

5.0 SUMMARY

This unit discussed and explained the concept dégiecompetition and

all the underlying assumption. The demand curvfpthe competitive

market was also explained. The short —run equililb conditions were
highlighted and discussed. The unit equallyalgsed the short run
supply curve of the competitive firm. The discossi of this unit ended

with the mathematical derivation of the first amg¢@nd order conditions

of profit maximization of the firm. In thenext unit, we shall be
discussing long-run equilibrium of a perfectly caatipve firm.

6.0 TUTOR-MARKED ASSIGNMENT
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1. Explain the basic assumptions underlying thstemce of perfect
competition.

2. Discuss the likely implication(s) of vitileg the first three
assumptions on the demand curve faced by a pedegpetitor.
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1.0 INTRODUCTION

The long-run is a period of time which is suffidign long to allow the

firms to make changes in all factors input. In fiveg-run, all inputs are

variable and none is held constant. The djrnin the long-run can
increase their output by changing their @piequipment, they may
expand their old plants or replace the old lowgracity plants with new
higher-capacity plants or add new plants. dddition, new firms can
enter the industry to compete with existifigms or old firms may
reduce their output by reducing their capitduipment or sell out a
party of the capital equipment in the looger Also, some firms may
decide to quit the industry in the long-run.

Therefore, the L — R equilibrium refers te thsituation when free and
full adjustmentin capital equipmentas well asthe number of firms

has been allowed to take place.In the LiR,is basically the long-run
average and marginal cost curves which are retédwadecision about

equilibrium output in the L-R.
2.0 OBJECTIVES

At the end of this unit, you should be able to:

» analyse the conditions for L-R equilibriunm a competitive
market

» explain zero economic profit in the L-R

» describe economic efficiency under perfect caitipa
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» analyse numerical problems on competition mankeadel.
3.0 MAIN CONTENT

LONG-RUN ANALYSIS OF PERFECT COMPETITION

3.1 Conditions for Equilibrium in Long-Run Competitive
Market

As explained in our introductory note, fohet firm to be in L-R
equilibrium, besides marginal cost being egoalgrice, the price most
also be equal to average cost. This is becapsie is greater or less

than the average cost, there will be the posgilitnew firms to enter

the market or old firm leaving the market respeadtiv If P > LAC, the

firm will earn more than normal profit. Thessupernatural profits will
attract more firm into the market. As newmf enter the industry the
supply of goods will increase by the amouwrtntributed by the new
firms plus those of the old firms. The oemsence is that increase in
supply over demand will force price to deeli and the cost of
production will increase as a result of momgensive competition for
factors of productions. As firms continue to ergace will continue to

decline until P = LAC, such that all firms will eaonly normal profits.

On the other hand, if P< LAC, the firms uld make losses. These
losses will induce some firm to quit the indus#g. a result, the output

of the industry will fall which will in turn raiserice of the output. It is

expected that cost will decline as a result ofifathe demand for factor

input. Firms will continue to leave the industmtilisupply is less than

demand and price equals LAC. So that thenaneing firms will only
earn normal profits. It therefore, logicalliollows that for a perfectly
competitive firm to be in long-run equilibny the following two
conditions must be fulfilled.

I. Price = Marginal cost; P = LMC
ii. Price = Average cost; P =LAC

If price is equal to both marginal cost amyerage cost, we have a
double condition of long-run competitive equiliomu Price = Marginal

cost = Average cost. From our cost theory we kntdvat MC = AC at

the point where AC curve is minimum, therefore, ¢badition for long-

run equilibrium of a firm can be expressed ageP= marginal cost =
minimum average cost
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Figure 10.1: Represents long run equilibriumtbie firm under perfect
condition.

Figure 10.1:

If the price were to be above OP, the pricge and marginal revenue
would have lie somewhere above the minimumintp of the LAC, the
gap between the minimum LAC and price line will stiute abnormal

profit. The excess profit will be wiped out bthe influx of more firms

and increase in cost of product. This wilirce price back to OP =
Minimum ALC =LMC. Ifprice falls below OP, willimply that the
price line which is equally the revenue line wid below both the LMC

and LAC. Since revenueis not covering codie result will be excess
loses which in turn will lead to mass exodus ahfiput of the industry.

The exodus will lead toreduction in cost pfoduction and output. A
lower supply relative to demand will push bagkiceto OP such that
only normal profit will be earned. Operating at thanimum point of the

LAC curve signifies that the firm is of apum size, that is it is
producing output at the lowest possible cost.

3.2 Long Run Survival of Firm with Zero Economic Rofits

How do firms survive in the long-run earning zecomomic profit? To

explain this, we should remember the diskomct between economic
profits and accounting profits. We were told thatounting profits are
measured by the difference between revenue aneigxquist (TR - TC

=p). Whereas economic profits take into accobn@tdpportunity costs

of self-owned factors employed by the entrepremetine firm and the
managerial services rendered by the entreprergages of
management) which are called normal profits.
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Therefore, when we say firms earn zero economafitp, it means that

they are earning a fair rate of return oapital invested and normal
profits for the managerial services performed, Wtace included in the

average cost of production. Thus, in the glam competitive
equilibrium, all factors including capital iested by the entrepreneur
and their managerial services are rewardedaledqo their alternative
earnings elsewhere (opportunity cost). Let logk at it this way,
assuming alternative earnings were to be dmigthan payments for
capital invested by the managers and their servibeg would disinvest

in that industry and withdraw their managerial g9, and invest their
capital/services where earnings are higher. Butrgvkarnings are more

than opportunity cost, the firm will earn oeomic profit (excess
profits). The goal ofthe firm is to earn sfve economic profits. It is
the desire for the positive economic profitisat motivates the
entrepreneur to innovate and develop new ideaiscdmmercial use so
that they can lower cost of production aaise the demand for their
goods. Figure 10.2 shows the L-R equilibrivoi a competitive firm
with zero economic profits.

N\
~

Figure 10.2:

It should be noted that zero economic profit iskna@s normal profits.
Firms survive and stay in the competitivedustry because they earn
normal profits where

P =SMC=SAC=MR =AR and
P =LMC =LAC =MR =AR

And there is no incentives for entrepreneur else/kigan to stay.
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In the long-run all necessary adjustments haven benade, some firms
have left the industry some other have exdterExcess losses and
abnormal profits have been eliminated and m@br profits or zero
economic profits restored at point e as quantitysQwoduced.

SELF-ASSESSMENT EXERCISE 1

Discuss how firms in competitive industry iaed at zero economic
profits.

3.3 Allocative Efficiency under Competitive Equilbrium

According to Ahuja, (2008:573) allocative efincy implies the
mutually beneficial exchange between consumergandiicer of goods

in a given society. This implies that both the eaoner and producer are

better off in participation in the exchang#. is belief that under
conditions of perfectly competitive market, tiopum production and
exchange of goods takes place which ensudhes achievement of
maximum social welfare. This is demonstratading the concept of
producer and consumers surplus. Consumer usurpg defined as the
gain in utlity to a consumer over and abovhe market price the
consumer really pays to obtainthe goods frome producer/seller. On
the other hand, producer surplus is measuogd the excess revenue
obtained by the producer over and above the sumaofinal cost (that

is supply price) incurred by the producer producing the quantity
offered for sell. The consumer surplus is meabyrie area under the
demand curve, while the producer surplus is nomedsy the area under
the price line.

Thus in figure 10.3 where the demand curve of tmsamer and supply

curve of the producer through their intensectat point E determined
the market price OP and quantity OQ of tgeod produced and
exchanged between them.
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Fig. 10.3:

The consumer was willing to an amount representsi$pD curve but

ended up paying OP, this leaves him with a surpfexjual to the area

DPE, on the other hand the producer was willingdoept a price equal

to his MC or supply costbut discover thabnsumers offered OP, his

producer surplus equals the area PES. Theasures excess revenue
obtained by the producer over and above $uen of marginal cost or

supply price incurred by the producer as he prosl@®e

It follows from above, that both the consumand producer gain from
the exchange and production of goods. From theegdsipoint of view,

the total gain isthe sum at consumer’'s swgrphd producer’s surplus.
This is the areas DPE plus PES is known as thedotenomic surplus.

It is called economic surplus because when conssip®eyr less and gain

higher level utility, it implies increase istandard of living, more
income will be save for investment. As proeks earn above their
supply, price more profits are obtained, thembine implications are
that there will be increase in employment, itrent more revenue to
government through personal income tax andparate tax and
ultimately economic growth and development.

Another way of looking at the total economicus isto consider as
the total benefits obtained from the consuomptand producing OQe
over and above the total variable cost of produ€qe. Thus the total

benefit obtained by consuming OQe isthe wholea®DEQe the area
under the DD curve, whilethe area OSEQe he tsum oftotal cost of

producing OQe. Therefore, the area DES uoreas the total surplus
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which measures the net social benefit fromodpcing and consuming
OQe. The net social welfare is maximizedlyoif there are no other
alternative ways of producing and consuming tlgeod to vyield higher

social surplus. If we discover that there argepavays through which

this goods can be produced and consumed and rhighgplus obtained

then the output OQe determined by competitivguildrium would not

be efficient. This is because it would imphaththere is an alternative
that will make consumers and producers better caféctively than the

present dispensation. If there is no alternaties tfesource allocation is
economically efficient.

SELF-ASSESSMENT EXERCISE 2

Explain the process through which economiaplss is arrivedat in a
competitive market.

3.4 Numerical Problems under Competitive Market

We had seen the derivation of equilibrium af competitive market in
unit 9. We would like to apply the demem in this section using
numerical examples.

Example 1: A perfectly competitive firm is &ced with the following

cost function. TC = 2 +4Q +Q2 and thegricharged by the firm is
N12.00k per unit.

i. Determine whether the firm operates in the sbotong-run
ii. What output maximizes profits for the firm
iii. What is the maximum profit
Solution
i. The firm is operating in the long-run chese the cost function
has a fixed cost element represent by 2
i. TR=PxQ
TR=12xQ =12Q

Using the TR-TC approach

p=TR-TC
p=12Q - (2+4Q+Q2)
12Q-2-4Q-Q2
= 8Q-2-Q2

Profit will be maximized at the output level at whithe first derivatives
of the profits function with respect to output elbzero
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dp = 8-29q=0

dq
8=2¢
Q=4

Profit is maximized at Q = 4.
iii. p=129-(2+4qg+ Q2)
p =12(4) — (2+4(4) + 42)
p=48-2-16-16

p=48-34

N14.00k
Example 2. Use the MC - MR approach for thequestion inl1 answer
question ii — iii
Solution:

i. TR=PxQ=12Q
TC=2+4Q +Q2

To get the marginal revenue differentiate the TRwespect to Q
dTR

dQ =12
To get the marginal cost differentiate the TC wehpect to Q
dTC
dQ =4+2Q
To determine the profit maximizing output MR — Miherefore,
12=4+2Q
2Q=12-4
2Q0=8
Q=4

iii. Substitute Q = 4 in the profit function
p=12(4)-2-4(4)-(4) 2
48 — 34 p = N14.00k

Example 3: A firms total variable cost is given bythe following

TVC = 75Q - 10Q2 + Q3. Assuming the markmice is N45.00 is it
advisable for the firm to produce the goods?
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Solution

A firm produces a products only if the pricd tlee product is equal or
greater than the minimum average variable cost, AVC

AVC = TVC =75Q — 1002 + Q3

Q

AVC = 75— 10Q + Q2

AVC is minimized at output level at which cdgg in average variable
cost as result an additional unit of output equal®.

Minimum AVC = d(AVC) =0
dQ
When we take the first derivation of AVC with resp& output (Q) we
have

d(AVC) = -10 +2Q
dQ

20 = 10

Q =5

AVC is minimum when output 5. Therefore minimum
AVC = 75-10(5) + (5)2
AVC = 75-50+25
100 - 50
Minimum AVC = 50
Since under perfect competition P =MR = ARoitdws that the firm
will be making losses because Min AVC > P = MR, fin@ should not
produce
N50 > N45. -

4.0 CONCLUSION

The long-run competitive firm is characterizdsy free entry and exit.
When all necessary adjustment are made bth beew and old firms,
decision about long-run equilibrium is based the long-run average
and marginal cost curves. The conditions necedeagtablish a stable
equilibrium in the long-run are: price equals lang- marginal cost and

price must also equal - long-run average coshe dutput inthe L-R is
produced at the minimum point of the LAC, which irap that the firm
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is operating with optimal plant size. As a resaliocative efficiency is
guaranteed under long-run perfect competition.

5.0 SUMMARY

This unit explained the meanings and conditiander which long run
equilibrium is attained. An analysis of the surVighcompetitive firm’s

earnings zero economic profits in the long-ris undertaken. The unit
equally discussed consumers and producerslusurpnder allocative
efficiency in competitive equilibrium. Finallythe unit ended with the
analysis of numerical problem under perfed@mpetition. In the next
unit, you will be taken through a discussion omonopoly as a market
model.

6.0 TUTOR-MARKED ASSIGNMENT

1. Explain the conditions under which equilibriisrachieved in the
long-run by a perfectly competitive firm.
2. Assuming the cost function faced by coca-ctdagpgiven as TC

= 1000 + 2Q + 0.01Q2 and the price charged pelebistiN10.

Using the MC-MR approach, determine

i. The output that maximizes profit

ii. The maximum profit

ii. From the cost function differentiate be®n the total fixed cost
and total variable cost.

7.0 REFERENCES/FURTHER READING

Ahuja, H. J. (2008). Advanced Economic Theory M&onomic
Analysis. New Delhi: S. Chand and company Ltd.

Akaahan, T.J. (2004). Principles of Microeconondms: Mono
Expression Ltd.
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1.0 INTRODUCTION

Monopoly is a market model that exists whérere is only one sole
producer of a commodity or a single seller of a nadity with no close
substitutes for his product. The monopolishs hmany buyers of his
product. Unlike the perfect competition, there streng barriers to entry

into the industry of monopoly. Being the ynproducer/seller of a
commodity without close substitutes, the malgp is called ‘price
giver’ and quantity adjuster. This implies that thenopolist has control

over the output and can also influence f{mece of his commodity
through adjustments in output. As a resulig monopolist has a
downward sloping demand curve.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

» explain the meanings and causes of monopoly

» describe the Demand and Revenue curve facedbppoly
» analyse price and output equilibrium under matpp

» explain the long-run equilibrium condition unaeonopoly.
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3.0 MAIN CONTENT

Price & Output Determination under Short-Run Monopoly

3.1 Meaning and Causes of Monopoly

Monopoly is said to exist when one firm is the gmeducer or seller of
product which has no close substitutes. Amfiunder monopoly is
equally an industry. In perfect competition maimgnfcome together to

form anindustry, here, a firm is an industryomdpoly means absence
of all competitions. Given the demand curve, tlmnapolist can either

set his price and sell the correspondingpwutor he sell the output
defined by the point of intersection betweemarginal revenue and
marginal cost, but he cannot influence the tabthe same time. Being
the only producer in the industry, the fism'demand curve is the
industry’s demand curve. From above, it followattfor the monopoly

to exist, the following three conditions are neaegs

I. There is a single producer or seller of a paidu
ii. There are no close substitutes for the produc
iii. Strong barriers to the entry into the indystiist

3.1.1 Causes of Monopoly

There are several factors responsible for #mergence of monopoly.
These factors serve as barrierstothe emfynew firms. We explain
below some of the important factors that serveaasdss to the entry of

new firms and therefore constitute sources of mohop

1. Patent orcopyright: A firm may possess apatent or copyright
which prevents others to produce the samedymt or use a
particular production process. Generally, whérms introduce
new products, they get patent rights from the govent so that
others cannot produce them. This is expectedserve as an
encouragement to the firm for its invention, awmation help the
firm to record its investment before other firms came in.

2. Control over Essential Raw Material: Contol over essential
raw materials is a source of monopoly. For exangrganization
of petroleum exporting countries (OPEC) exasi monopoly
power in the world over the supply of petroleumdurct.

3. Grant of Franchise by Government. Another reason for
monopoly is the grant of franchise by goweent to a firm. A
firm can be granted exclusive legal right to praglaad distribute
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a given produce in a particular region. Fexample the
government of Nigeria has granted the exclusnghtto Power
Holdings Company of Nigeria (PHCN) to distributedticity in
Nigeria. Until deregulation of telecommunicatioindustry, the
franchise was granted to Nigerian Telecommatioa (NITEL)
Ltd to supply telephone services in Nigeria.

4. Economies of Scale (Natural Monopoly): Arber important
source of monopoly is significant economies of s@aler a wide
range of initial output. When a firm has grownbsg and enjoys
economies of scale, long-run average cost of proglukeeps on
falling over a wide range of outputandit fe@asa minimum at
an output rate that islarge enough for nglsi firm to meetthe
entire market demand at a price that is ifaoe. Even if more
than a firm exist, each firm mustbe prodgcimt a higher than
minimum level of cost per unit. In this eassach of firm will
change a price that is below the minimum CLA This leads to
price warfare and who survives in this economicfararemerges
as a monopoly.

5. Advertising and Brand Loyalties. Strong loyaltes to the brands
of the established firms and their heavy advenisiampaigns to
promote their brand are a factor that pra&wotmonopoly. For
example, strong loyalty of consumer to cookc made it
difficult for other competitors to enter intthe industry until
Pepsi-Cola another soft drink giant came and btbh&enonopoly
of Coca-cola. Besides, if well— establishédns are expecting
new potential competitors, they cut prices thieir products so
that potential competitors find it on unptafile to enter the
industry.

3.2 Revenue and Demand Curve of Monopoly

The demand curve of the consumer for a productruma@opoly slopes
downward, therefore the monopolist faces a downwhoping demand

curve. If the monopolist wants to increase salesnhst lower the price.

He can also raise the priceif he is preptoeshcrifice some sales. A
perfect competitor merely adjusts the quantdy output he has to
produce, price is given and constant. Bue tmonopolist encounters a
more complicated problem. He cannot merely adjuantjty for a given

price because each quantity change by the mongpaiisbring about a

change in the price at which product can be sofdicer figure 11.1
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FIG.11.1: The Demand Curve Facing a Monopofi¢6. 11.2: Relationship Between Price and

This demand curve is represented by DD. gkice OPo quantity
demanded is OC. If he wanted to reduce sale vqltibea price hasto
increase such as OP1 and quantity OA will be demcmhor. Assuming

he wishes to increase sales, price will be redtwéaP, so that quantity

OB is demanded for.

Therefore, every quantity change by the mongpeltails a change in

price at which the product can be sold. sThihe problem faced by a
monopolist is to choose the price quantitgmbination which is

optimum for him or which yields him the maximum fita

3.2.1 Marginal Revenue and Price under monopoly

Under monopoly, the downward sloping demangive is equally the
monopolist's average revenue curve. The relatignsbtween price and
marginal revenue is expressed thus:

MR = DTR_= (P.Q)
Q Q

TR stands for change in total revenue. onFrFig 11.2 above where
price falls from OPo to OP’ the quantity demandsxteased from Oqo
to OQ. The change in total revenue [TR ofPQ)] is equals to the
gain in revenue from extra unit sold that is P’ FQllowing the decline

in priceand lossin revenue incurred on adtra marginal units due to
fall in price equals Q P. Thus, for some values@fand Q, the total

change in revenue can be obtained as:

TR = PQ+Q.P
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Dividing both sides by Q we have

TR=P+Q. P__
Q Q
MR=P+Q P
Q

Since the demand curve facing the monopolist isrdeavd sloping, P
is negative whereas Q is positive. The term QQ Rill be negative.
It follows from the expression above that marfinmavenue is less than

price and lie below the demand and averageenue curve. Consider
figure 11.3.

\

Figure 11.3:

The demand curve of the monopolist will be hisrage revenue curve

which slopes downward throughout its lengWe had see that MR <
Price when the DD curve slopes down warderé&fore, the marginal
revenue curve will be below the average meee curve. When the
monopolist sells more, the price of his pmd falls, MR therefore,
must be less than price. Asseen from tigurd 11.2, at quantity OQ,
average revenue (or price) in QV or Opo amdrginal revenue is Qs
which is less than QV.

The monopolist has a clearly distinguished demamdecfor his product

which is identical with the consumer’s demand eurfor the product in
guestion. Unlike other marketers, the monopdies not consider the
repercussion of a price change in upon other firms.
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SELF-ASSESSMENT EXERCISE 1

Explain the nature of demand curve faced by a molnip

3.3 Short Run Price and Output Equilibrium of Monopoly

Like the perfectly competitive firm, the mauist objective is profit
maximization. Although, a perfect competitoacéds a horinzontal
demand curve where DD = P = MR = AQ. Aonwopolist faces a
downward slopings demand curve or average reveand his marginal

revenue curve lies below the average revenue arrdemand curve. It

iIs the difference in demand condition betwetre two that makes the
difference in the result of their equilibriureven though they have the
same motive; profit maximization. See figure 11hdrsrun equilibrium

o .
7 {7’/,-«7’;// - _
00777

%

Figure 11.4:

The monopolist will continue to produce only if MRMC. The reason

being that, it is profitable to produce additionatput if it adds more to

revenue than to cost. Any output between ,O/QR > MC, but
maximum profit is not attainable at that rang Also any output to the
right of Q, MC>MR, hence it is not rationdb produce beyond Q.
Therefore, the monopolist is in equilibriumhave MR = MC. Output
OQ is the equilibrium output, as MR intersects M@aint E. From the

graph above, output OQ is sold at price OPA ortQiS,implies that the

monopoly will produce OQ and change OPA price. &herage cost of
producing OQ is QR while the average revenue isR)&it per unit or

average profit is measured by RS. Total econona@itpris PASRPO It
is obtained by multiplying OQ by RS. If weseau the TR-TC approach,
we have TR = OPASQ, TC = OPoRQ, p = TRTE = OPASQ -
OpoRQ
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p PASRPO
3.3.1 Price and Marginal Cost under Monopoly

Under monopoly, price is higher than marginal ¢BstMC). But under

perfect competition, price equals marginal tc¢®=MC). The demand
curve of the monopoly is also his averagevenue curve. The
monopolist is in equilibrium when MR = MC, thdug MR is less than
price or (AR). From figure 11.4, at equilibriumytput OQ, MC = MR

but lie below AR or price (QS = OPA). Therefopeice is greater than
marginal cost, though, a relationship existtween price and marginal
cost which is expressed thus:

Price = MR

Where e = elasticity -
But at equilibrium

MR =MC

Since, . will be more than unity for a given valdestasticity, it
Iogica_l'igr';-’follows that under monopoly P> MC

The extent to which price differs from MC wildepend upon the value
of elasticity (e) on the average revenue curvleapbint corresponding

to equilibrium. The precise extent to which P >Mdl fae given by the
expression.. The smaller the value of (e) the greae  expression,

hence the!§reater will be price over marginal coShereford, monopoly

price is 'the function of MC of productionnda elasticity of demand.
What we can deduce is that, the more inelasticdé&meand for monopoly

product, the higher is the price he will ed, andvice versa. Since
the monopolist has no close substitutes it is dlearthe price elasticity

of demand for his product is relatively inglashence, price is greater
than marginal cost.

For example, assuming the price elasticity admdnd for a monopolist
product is e = 2, prove that price is greater tmanginal cost, given that
P = N12.00k.

Solution

P= MR .. Atequilibrium MR = MC therefore
P= MC i*p= [[) P=2MCor e (1)

I
rF.1
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MC =M= 4P s (2)

From equation (1) 12 =2MC MC %

MC =6  From equation (2)
MC=%(12) MC=6

Therefore, 12 > 6 P>MC

3.4 Long Run Equilibrium under Monopoly

In the long-run, the monopolist will make adjusnt in the size of his
plant. The long-run average cost curve amsl d¢brresponding long-run
marginal cost curve portrays the alternatipants size to that of the
short-run. The monopolist in the L-R will choosattblant size which is

most appropriate for a particular level oenthnd. He will be in
equilibrium at the level of output where his magjirevenue curve cuts

the long-run marginal cost curve. Fixing outpuivdich MR = L-R MC

shows that the plant size has been adjuste@dy from initial MR =
SMC. It is natural that the plant size @hosin the L-R is the most
optimum for the demand facing the product thie monopolist. From
figure 11.5, in the L-R marginal revenue &so equal to short-run
marginal cost curve. Though this SMC curve ishef plant which has

been selected in the long-run, keeping in viewgilren demand for the

product.  Thus, whileinthe short-run MR SMC of agiven existing
plant, in the L-R MR = LMC as well as to the SMttlwat plant which

is appropriate for a given demand for the prodadhe L-R

N

.

\\

A
N
i

Figure 11.5:
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Itis important to understand that in the L-Fhe firm will operate at a
point on the LAC curve at which the SAC target to it at point (R).
This is so, because itis only at the tangendgtpdR) that SMC of the
optimum plant equals the LMC at point (e).Figure 11.5 portrays the
long-run equilibrium of the monopoly. His equililom output is OQ at

which LMC = MR. Given the level of demand as indézhby positions

of AR and MR curves, he would chose the nplaize whose short-run
average and marginal curves are SAC and SMde will be charging
Qs or OP1 and will be making profits equddSRP. It therefore,
follows that the monopolist profit maximizatioin the L-R must fulfil
the condition below. That at equilibrium

MR = LMC=SMC
SAC = LAC
P> =LAC

Remember that a firm under monopoly is dgudhe whole industry,
such that there is no entry or exit or much adjestinfior the monopoly

in the long-run. Therefore, the deviationtween the plant size in the
short-run is not much different from that dihe long-run. Imagine a
monopoly that came into existence through neodes of scale, he
would have started operations as a monopohgh a large plant size
such that the plant size in both short aedg-run may not differ
significantly, hence, the three conditions \a&ohold. (MR = LMC =
SMC, SAC = LAC).

SELF-ASSESSMENT EXERCISE 2

Explain why the short run marginal and ageracost curves are still
relevant in the long-run under monopoly.

4.0 CONCLUSION

Monopoly is a market structure where these anly one producer or
distributor of a good exist without close subsatiand there are barriers

to entry in the industry. Monopoly emergelsrough any or some
combinations of these factors; patent righgntrol over essential raw
materials, granting of franchise by governmenthecoies of scale and

brand loyalty. @ The demand curve of the apmiist is downward
slopings, which means he is a price giverd aguantity adjuster.
Monopoly price is always higher than marginal aaghe short-run but

in the long-run, price is greater or equahg-run average cost (P >
LAC).
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5.0 SUMMARY

A discussion on the meaning and cause ofnopoly has been
undertaken in this unit. The nature of demandeurof a monopolist is
found to be downward sloping with the pricexsd marginal revenue.
The monopolist is in short-run equilibrium eve SMC = MR. Unlike
perfect competition, monopolist price is greatamnt®C. The Long-run
equilibrium of the monopolist has been analyse, observed that the

SMC and SAC are still relevant in the detieation of long-run
equilibrium of the monopolist.

6.0 TUTOR-MARKED ASSIGNMENT

1. Discuss the differences between monopohd gerfect
competition.

2. Assuming a monopolist charges N17.00 fos product, given
that the price elasticity of demand for his prods e=2.5 prove
that price is greater than marginal cost amdo determine the
value of MC.

7.0 REFERENCES/FURTHER READING

Ahuja, H. J. (2008). Advanced Economic Tied¥licroeconomic
Analysis. New Delhi: S. Chand and Company Ltd.

Kontsoyiannis, A. (2003). Modern Micro Econemi London:
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1.0 INTRODUCTION

This unit deals with the other aspect of omoly, these include price
discriminatory monopoly bilateral monopoly and heahatical analysis

of price and output under monopoly. Howeverice discrimination
refers to a marketing strategy adopted bymanopolist in which the
monopolist sales the same product at differenegrto different buyers

while bilateral monopoly is a market situation wdarsingle seller of a
commodity has only asingle buyer of his duct. The single seller is
called a monopolist and the single buyer is catf@hopsonist.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

» explain the concept of price discrimination

» describe the operation of bilateral monopoly

» analyse the applicability of price discriminatio

» explain the mathematical analysis of price anghot under
monopoly.
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3.0 MAIN CONTENT

Price Discrimination Bilateral Monopoly

3.1 Meaning of Price Discrimination

Price discrimination according to Ahuja (2008)), refers to the

practice of a seller selling the same good fétrmdint prices to different

buyers. A seller makes price discriminatiotwsen buyers when it is
both possible and profitable for him todo Bor example,if a farmer
sells a bag of rice at N7,000 to one buysrd at N10,000 to another
buyer in the same market, he is practicipdce discrimination. Thus
Professor Stigler defines price discrimination the “sales of technically

similar products at prices which are not projpoil to marginal cost”.

Note, the discriminatory monopolist does noecessary charge higher
prices to the two or multiple customers, tipeice charged to buyer A
may be lower than marginal cost and that fyer B could be higher
than marginal cost. The price charged depends his motive, ranging
from sales maximization, profit maximizationnda competing for a

larger chung of the market.

Although, price discrimination is more easiiyplemented by a
monopolist because he has full control owBe supply of a given
community, this price policy is quite common amangst firms, which

charge different prices and give differentscounts to their customers
depending on the item they purchase, lengthtime they have
patronized the firm, their location and other fastd@ here are conditions

that are necessarily important for the immatation of price
discrimination.

I. The market must be divided into submeaskedither based on
income of consumers or based on location cohsumers. Also,
the nature of price elasticity of demand ftre productin each
market is important. A sub-market with Highelastic demand
will be charged lower price since price semgitiof consumers
suggest that there is or are substitutes.sub market with
inelastic demand will be charged higher pridhis is because
consumers show insensitivity to price changgéher because of
highly developed brand loyalty or becauserdhare no close
substitutes.

ii. There must be clear separation of the sub-staréind if possible
there should be reasonable distance between thsufvmarkets.
This is to avoid a situation where a consunwill buy the
product in the lower price sub-market andl de& in the higher
price market. Price discrimination is morefeefive, when
dealing with goods and services that are condligpeéhe buyer
and cannot be resold directly, for examptdectricity,
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entertainment, transportation, services of talsc and teachers
etc. It should be emphasised that price discrinonas profitable

only if elasticity of demand is one sub-nerkis different from
elasticity of demand in the other sub-market.

3.2 Application of Price Discrimination: International Trade
(Dumping)

The theory of pricing of a discriminating naopolist has an important
application in the field of international rkating. Dumping occurs
when a producer sells a commodity in a foreign tguat  a price that

is lower (net of transportation cost and tariffgn the price he changes

in the domestic market. Price discriminatimi dumping is possible
because domestic and foreign markets are sepdratectach other on

the basis of geographical distances; tariffd aguota etc. consider a
monopoly producer in a domestic market who facing other
competitors in the international market. lhist situation, it is expected
that price elasticity of demand will be hegh (elastic) in the foreign
market and inelastic (low) in the domestic marker his product. See
figure 12.1
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In the domestic market where the produces hlmonopoly power the
demand or average curve is downward sloping soisid® shape of the
domestic marginal revenue (MRD). In the fgrei market where the
producer faces perfect competition, the demandaverage or marginal
revenue curve is horizontal or perfectly #tas ARF = MRF = DF
where (F) stands for foreign. The aggregatgginat revenue curve in
this case is the composite curve BREDF which idateral summation

of MRD and MRF. The Marginal Cost (MC) endects the aggregate
marginal revenue curve at point E and eouilim output OQ2 is
determined. The price discriminator will digidthis total output OQ2
between the domestic and foreign markets irch s@ way that marginal
revenue in the two markets are the same and egtia tmarginal cost

(Q2E). When he sells output OQ, in the domestiketa, the marginal

revenue is Q1R, which is equal to marginal costHQ2At the domestic

market, price OPD will be charged and themdnd in the domestic
market is given by ARD. The remaining output Q1QR be sold in the

foreign market at price OPF. Since the producegdather competitors

abroad, his demand curve is horizontal and DF = ARFRF.

Total profit is measured by the shaded area XERBh® two markets.

When dumping is undertaken by a firm for praféximization like in

this case, it is called ‘persistent dumpindg2n the other, if dumping is
undertaken to capture or dominate the foremparket or price other
competitors out of business, it is calledregator dumping’. The
predator dumping is achieved when a produselis his product in a
foreign market at a lower price in order to ehate competitors, when

he succeeds in gaining control over both themestic and foreign
consumers he then exploit the foreign consumersising the price of

his product and thus maximizes long-run prdfiesides establishing
monopoly power in the foreign market.

SELF-ASSESSMENT EXERCISE 1

Discuss the concept of dumpings in intermetio trade as it relates to
price discrimination.

3.3 Bilateral Monopoly (Price & Output)

Bilateral monopoly is a market situation wvhich one producer/seller
(monopolist) faces a single buyer/consumer ngpgonist). One
important features of this market is that, bothgheducer and consumer

have equal bargaining strength; no one dictatepdlbe of affairs in this

market. It has been said that price and outputehtation is not based

on economic theory; it takes political andcial factors to reach an
equilibrium in this market. Consider figure 12.2.
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To the consumer, DD is his demand curve,iclwvhis based on his
marginal utility curve. This demand curve beconfesdverage revenue

curve of the producer since he has only awmsumer. The marginal
revenue curve (MR) of the monopolist as usualbigew his AR curve

MSP = Marginal Supply price and ASP = AwgraSupply Price. The
monopsonist is likely to assume that he has powseet price subject to

the cost condition of the producer, in such ase¢che will consider the

MC curve as the supply of monopolist fore tlproduct. If the buyer
thinks he can force his price on the preducthen the producer is
expected to supply to the consumer an output atwiiC = P where P,

is the price set by the monopsonist. In hsug situation, the producers
MC becomes his average supply price at whi@rious corresponding
guantities would be offered to the consumer. Th& A8 the consumer

rises as he consumes more quantities of dbeds, also the marginal
supply price. MPS curve which is also calléde marginal supply cost
will lie above the ASP curve. If the proéucthinks he has his usual
monopoly power to set a price and adjust quatditymaximize profits,

he must produce an output that equates MCtoMR € MR) In this

case, above, he will produce OQ1 and set priceniR equilibrium at

R where MC = MR.

However, if on the other hand, the buyer think 1&g power to set price

such that he can maximize utility, he wilquate his marginal supply
price (MSP) with his marginal utility (ie the prite is prepared to pay).

Since DD indicates his marginal utility or the price is ready to pay, he

will maximize utility by purchasing OQ2 and pay 2)Rhe consumer’s
equilibrium is established at point K. It islear from here that there
exists a price and quantity gap in the market. grioglucer wants (OP1).
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Both the buyer and the seller think themselvas price givers and
therefore, act independently. We know thaaddér cannot take place
except there is an agreement between thedupeo and buyer on both
price and quantity. Now, the forces of dethaand supply cannot
determine equilibrium, the only option left is fhie two parties to enter

into negotiations.

The actual price that they will both settfer, will be somewhere
between Opl and OP2. Economic theory isffisient in determining
price and output in a bilateral monopoly. eTlactual price they may
eventually reach out will depend on individubargaining power,
political/social standing in the society ammkerhaps public opinion. An
example of this market is that of Federal GovernmoéiNigeria (FGN)

as single employer of lecturers and Acader§iaff Union of
Universities (ASSU) as single supplier of qualifiedturers in Nigeria.

In conclusion, price and output under bilatemonopoly is in
determinate.

3.4 Mathematical Derivation of Equilibrium of The
Monopolist

The major objective of monopolist is profinaximization. Given his
profit function

p=TR-TC

Profit is maximized when MR = MC

When we differentiate the profit functionithv respect to Q we
get

dp =dTR(Q) -dTC(Q) =0

dQ dQ ~ dQ
dTR(Q) = dTC(Q)
dQ dQ
Where
dTR(Q) = MR and
dQ
dTC(Q)
dQ = MC

The second order condition requires that thepes of MR be less than
the slope of MC

d2p =d2TR(Q) - d2TC(Q) <O

d2Q2 dQ2 dQ2

Therefore, d2TR(Q) < d2TC(Q)
dQ2 dQ2
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Assuming a monopolist is faced with the deling demand and cost
functon P = 120 -5Q and TC = 40 + 20Qetermine (i) The market
price and output (ii) the maximum profit.

Solution Substitute Q into the demand or
1) p=TR-TC= Price function
TR=P.Q P =120-5 (10)
TR = (120-5Q)Q P=120-50
TR = 120Q-5Q2 P =N70
MR =dTR =120-10Q Il.
do Total revenue is P x Q
MC = dTC = 20 TR = 70x10 = N700
e TC = 40 + 20 (10)
MR = MC at equilibrium TC =40-200
120 — 10Q =20 TC =240
120 — 20 = 10Q p=TR-TC
100 = 10Q p = N460.00k
Q=10

A price discriminating monopolist Solution
charges two different prices for his Produeiximization requires that:

product as follows MR1 = MR2 = MC that isarginal
P1=14-Q1 revenue in the two markets equal
P2 = 22 — Q2 his cost functiomarginal cost.

given as TC = 4 + 4Q calculate TR1=P1xQ

(i) Price and output in market 1 and 2 TR1 = 14Q-Q2

(i) Determine the total profits of theTRZP2 x Q

discriminating monopolist TR2=P2xQ
TR2=22Q-Q2 2
MR1=dTR1=14-2Q1

dQ
MR2 = dTR2 = 22 — 2Q2
dQ
TC=4+4Q
MC=dTC =4
dQ

To find Q1

MR1 = MC

14-2Q1=4

14-4=2Q1

Q1=5

To find Q2

MR2 = MC

22-2Q2 =4

22 -4=2Q2
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Q2=9

To find P1 substitutes
Q1 in the 1st Price function
P1=14-5

P1=9

To find P2 substitutes
Q2 in the 2nd price function
P2=22-9

P2 =13

ii. The grand profit is
p=(TR1-TR2)-TC

TR1 =P1 x Q1 = N45
TR2 = P2 x Q2 =N117
TC=4+4(5+9)
TC=4+56

TC = N60

p=45+ 117 - 60

p =162 -60

p = N102

4.0 CONCLUSION

Price discrimination is possible and profiblf the sub-market are
separated from each other and each sub idmke a different price

elasticity. Because the monopolist isthe salgpply of the product he
can afford to treat customers differently. Dumpimgnternational trade

is a good sample of how a price discriminating npwist operates and

charges two different prices for his produces lower price abroad.
Bilateral monopoly simply means the existence tafo monopolists the
one from the supply side is the monopolshile the one from the
demand side is called monopsonist. The bugad the seller in this
market have equal bargaining power, therefopece and output under
bilateral monopoly is indeterminate.

5.0 SUMMARY

This unit examined the existence and operatiorpoice discrimination
monopoly Explanation was made for the cooditinecessary for the
application of price discrimination. These condisaare that the market
must be divided into sub-markets and secondlyethmrst be effective
separation of the sub-markets. A discussion be meaning and output
price determination of bilateral monopoly was ertdken. We defined
bilateral monopoly as a market where a singigeband a single seller
exist. Economic theory does not determinecepriand output in this
market. The unit ended with the analysis oftreatatical derivation of
equilibrium of the monopolist.
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6.0 TUTOR-MARKED ASSIGNMENT

1. Carefully explain the conditions under whickcerdiscrimination
is possible and profitable.
2. A monopolist is faced the following price araktfunctions

P =18-0.05Q
TC = 6Q + 0.05Q2

i. Determine the output and price charged by tbeapolist

ii. Calculate the maximum profit

iii. State with reason(s) whether the montgbolis operating in the
short or long-run.

7.0 REFERENCES/FURTHER READING
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1.0 INTRODUCTION

We have analysed two forms of market stmectyperfect competition
and monopoly, where there is only one larfyen in the market.
However, much of the world fits in between thesgo extremes. Often
there are a number of competitors in the markehbtuso many that we

can regard the contribution of individual coriee as insignificantin
the market. This is the situation known as oliggpol

Oligopoly is said to prevail when there afew firms or sellersin the
market producing or selling a product. Inhest words, when there are
two or more than two, but not many, producersseilers of a product,
oligopoly is said to exist. In this unit, ewshall be discussing some
models of oligopoly and how output price is detereai.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

» explain the meaning and features of oligopoly

» discuss non-collusive oligopoly

» analyse collusive oligopoly

* mathematically explain output determination unal@opoly.
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3.0 MAIN CONTENT

Price and Output Determination under Oligopoly

3.1 Basic Features of Oligopoly

Oligopoly as a market model is defined asmarket situation
characterized by a few number of sellersinfaca large number of
buyers. Oligopoly can be classified into pure dfetientiated oligopoly.

Pure oligopoly refers to a situation wherem$ sell homogenous
products. On the other hand, if the firmse aselling differentiated
products, it is called differentiated oligopoly. dlér oligopoly, the firms

are aware of their inter-dependence, the ingicpolicy of one firm
affects the behaviour of other competitors. Oliggpas the following
characteristics.

Interdependence: Firm under oligopoly are interdependent in

terms of decision making. This is becauseemwhthe number of
competitors is few, any change in price, outptadpct etc by a

firm will have a direct effect on the fortune as itival, which will

then retaliate by changing their own price, outputproducts as

the case may be. A good example is that of timesfin Nigeria’'s
telecommunication industry. MTN as a firm gah just fixed
price without considering the reaction of ethfirms in the
industry such as Zain, Glo, etc. If MTN reases its tariff, the
other firms may reduce their tariff to atfracustomers to
themselves and away from MTN. On noticing thas ifoising its

customers to other competitors, MTN will rehgt cutting price

or tariff below that of itsrivals to gain daits customers. It is
therefore, clear that oligopolistic firm must cwles not only the

market demand for the industry’s product haiso the reactions
of other firms in the industry to any actioor decision it may
take.

Keen Competition: A direct effect of mterdependence of

oligopolists is that the various firms hawe employ various
aggressive and defensive marketing weaponsgdm greater
share of the market or to prevent a fall in thereh As a result,

various firms have to incur a good deal of cosadwertising and

on other measure of sales promotion. Take tase of firms in
the soft drinks industry, they spend huge monegadwertisement

e.g. coca-cola and pepsi cola. The ‘competitis so fierce that
the firms have ‘reactions’ curves instead @émand curves. To
the oligopolist, true competition consists tfe life of constant
struggle, rival against rival. Those who aannsurvive the
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competition will fold up or will be acquiredby stronger firms.
For example, Limca cola has been acquired by Cotaaand M-

tel could not survive the competition in thelecommunication
industry.

iii. Group behaviour: The theory of oligopoly isa theory of ‘group
behaviour not of mass as inthe case offepe competition or
individual behaviour as in the case of monopolycd&ese of their
interdependence, it is difficultto determiren individual firm’s
price and output or even profit maximizatianigolation of the
behaviour of other firms in the industry. Therefooligopoly is
studied under ‘group behaviour’ notas an il firm. Even
so, there is no generally accepted theory of gtmi@aviour. For
example, do the members of a group agreeputi together in
promotion of common interest or will they fightpoomote their
individual interest. Does the group possesy deader? If so,
how does he get the others to follow him? Theseamnge of the
many questions that need to be answered by therytioé group
behaviour.

iv. Barrierto Entry: Inthe long-runonly few firms will survive,
these surviving firms will earned super nadrmarofits, enjoy
economies of scale which will result in lower cosproduction.

They may also have monopoly control over esomssential

sources of raw material including patent rights absolute cost
advantage over new entrants. All these wlevent and

discourage new entry into the industry.

SELF-ASSESSMENT EXERCISE 1

Mention and discuss the features of an oligopoly

3.2 Non-Collusive Oligopoly Model
3.2.1 Cournot’'s Duopoly Model

The simplest form of oligopoly is called [nady, developed by a
French Economist, Augustine Cournot in 183Bournot's model is
based on the assumption that, there are dwyg firms A and B, each
owning a mineral well with zero production cost$his assumption was

made just to simplify the analysis. Each pualst knows the market
demand for mineral water; they can see evppnt on the demand
curve. The market demand curve for each firm isdity a straight line

and eachfirm acts on the assumption thatrit@l will not change its
price or output. Give the demand function Qdl®0 - 4P, this implies
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that no one pay more than N4.00k and no one wololy more than 50
units (See fig 13.1).

\

NN

Figure 13.1:

Suppose the demand curve facing the two sfirlm a straight line DD,
each firm is expected to have a maximum daily autp®0 units which

will add to 100 units. If output 100 unit is to peoduced and offered in

the market, the price will be NOO.0Ok zero. Leagsume that firm A is

a monopoly. Firm A will produce 50 units which is klaily output and

change N2 as price, his profits will be N100 = (20). Since there is no

cost of production, total revenue equals psofiSupposing, the second
firm enters theindustry and noticed thatmfihis producing 50 units,
based on Cournot’s behavioural consumption, firimeBef that firm A

will sustain the output for a long time regardle§svhat output firm B

will produce, firm B will therefore, regard KD asstown demand curve

and will produce 50 units (¥2 100). Total outpuli \we 100 that is, 50 +

50. The Ilaw of demand comes in; price fals%0 kobo as aresult of
increase in output. Total profits for the two firmgl be N50.00, profits

for firm A is 5k x 50 = N25.00 and thaif firm B is N25 too. Th
profits of firm A has reduced as a result of firneBtering the industry.

Firm A has lost N75.00k. Because of the ve@aiassumption of the
Cournot model, firm A will assume that firm B wdbntinue to produce

50 units, now the best firm A can do is to prodha# of what firm B

produce Y2 (50) = 25 wunits. Firm B will bsurprise by A’s action of
reducing output, firm B will therefore adjust hasot
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As if firm B has not learned any lesson, he sglliéves that firm A will

continue to produce 25 units. Firm B will géiis maximum profits by
producing output equals to % (100-25) = 37hbits. In this case, B’s
profits will be greater than that of A. mir A will counter firm B’s
moves by increasing its output, as he predu@n output equals to %
(100-37.5) = 31.3. This process of adjustment aadjustments by each

firm continues. As firm A is force to reduce @stput gradually while

firm B increasesit outputuntil the total putof 75 units is produced
(75= % 100). This means thateach firm witiguce the same output
equal to (1/3 100). Finally, firm Aand B wilproduce 37.5 units each
and N1.00 will be the price. This output will givéhe maximum profits

as adjustments are exhausted, therefore, thale be no incentive for
any firm to adjust its output further. There amther forms of duopoly

model such as Betrand, Edgeworth Chamberlaim Stackleberg
Doupoly models, they are all example of non-cobasbligopoly.

3.3 Cullusive Oligopoly Model

One way of avoiding the wuncertainty arisiigpm oligopolistic
interdependence is for the firms to enteto ircollusive agreements.
There are two main types of collusion, cartels pnck leadership. Both

forms generally imply tacit (secret) agreements rmgnmember firms.

3.3.1 Cartels

A cartel is a formal association of firm& ian industry who came
together for the purpose of joint maximization ledit profits or sharing

the market. The joint profits cartel occuwmhen all the firms in the
industry are producing homogenous product, theddithe cartel in this

case is the joint profit they expect to maximizaily which may be less

if they were operating individually. In pursuarafgheir goal of profit
maximization, the firms appoint a central agencwhich they delegate

the authority to decide the total quantitydamrice atwhich they must
sell so asto attain maximum profits. Thentd agency also allocates
production quota among the member of the cartdhis iE done through

the assessment of cost curve and marginal revenodiadual firms.

Given this condition and prices of factor inpute tartel maximizes its

profit by producing at the level of output where gummation of all the
marginal costs of the firms in the industmgtersects the marginal
revenue curve as shown in Fig. 13.2 where SMC =a¥ipoint (E).

The profit maximizing
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Figure 13.2: \

Output is Qf, this output is the summatiai the output of all the
individual firms. The cartel price is P whiccovers the average cost

adequately, suggesting excess profits. Sharmigthese profits is
however, at the discretion of the central agenayefcartel.

3.3.2 Price Leadership

Price leadership is an informal position af firm in a oligopolistic
setting permitted to lead other firms in pricin@.his form of oligopoly
allows one firm to set the price and the otherko¥ol either because the

other firms feel it is advantageous to them or heedhey are avoiding
uncertainty and risk. It could be that they aot capable of predicting
their rival’s reaction. Therefore, they follow etlpricing policy of their
leader, even if it implies forfeiting theiprofit maximizing position.
Price leadership is possible under both productdgemeity and product
differentiation. The three common types ofic@r leadership models
identified by traditional theory includes

a. Price leadership by low cost firm
b. Price leadership by a dominant firm
c. Barometric price leadership

The analysis of price leadership is based on thewmg assumptions:

- There are only two firms
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- They produce homogenous product

- They have different cost of production

- The leader sets his price based on the outpubhish MR = MC
- The firms may collude to share the market witlequal shares.

Given these assumptions, the price and outputrdatation under price
leadership of a low cost firm is as shown in Fig.3L

N

L=

Figure 13.3:

Assuming all the firms face identical revenue csrae shown by AR =

D and MR. The largest firm or the low cost hés curves represented

AC, and MC1. All other competing firms, with slea capacities have

their cost curves indicated by AC2 and MC2. Thigplies that the larger

firm enjoys economies of scale with lower per woist than other firms.

Given these advantages, the low cost firmd fiits profitable to fix it

price at OP2 and sell output OQ2 at thentpovhere MR = MC, and
profits are maximum.

On the other hand, the high cost firms will maxiengofit by charging

OP3 for output OQ1, however, it is expectdtht they will lose their

customers to the low cost firm because of highepcitarge (OP3). As a
result, the high cost firms are forced tocept OP2 and recognize the

price leadership of the low cost firm. If thever cost firm so wish, it
can eliminate other firms and become a monobwliixing a price so

low that other smaller firms cannot sustaM/e also have price
leadership by a dominant firm and price leaderblgiBarometric firm.

All these models have the same analysis andclgsion. These models
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assume the existence of a powerful firm with comsaflle size and share

of the market and the firm also has a fair knowéedfthe operation of

the market, therefore, the smaller firms look to the bigger firm
terms of pricing and output policies. In Hlbotases the bigger firm
becomes measuring rod, through which the Ismalirm assess
themselves.

SELF-ASSESSMENT EXERCISE 2

Discuss the basic condition under which price lestdp exists.

3.4 Mathematical Derivation of Duopolist Equilibrium

3.4.1 Cournot’'s Model

Cournot’'s model assumes a demand function of
X = a+ bp ora price function of
P = a+bx

Given that x = x1 + x2 such that:

dx = dx_=: 1 _
dx1l dx2

According to Koutsoyiannis (2003:222) the nmaaf) revenue of the
duopolist must not necessarily be the sarfibe duopolist with the
largest output will have the smaller marginal reven

Proof: TR1 = P.x1
P=a+b (X1 +x2) =1(x1, x2) Thus:
dTR1 = P+x1 dP
dx1 dx1 but

dP = dP = dP = b thereafter
dx1 dx2 dx

dTR1 = P+ x1 dP = P+(xl) (b)
dx1 dx1

Given the P > 0 while b <0, it is obvious that thrger xi, the smaller
the MR will be. The two duopolists have differeosts.

TC1 = F1 (x1) and TC2 = F2 (x2). THest duopolist
maximizes his profit by assuming thatthe attpof hisrival (x2) will
remain constant, while the second duopolisaximizes his profit by
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assuming that the output (x1) of his rival will reim constant. The first
order condition for maximum profit of each duopbiss
dpl =dTR1-dTCl=0
dx1 dx1 dx1
dp2 =dTR2-dTC2 = 0 re-arranging
dx2 dx2 dx2
dTR1 =dTC1
dx1 dx1

dTR2 =dTC2
dx2 dx2

When we solve these equations, we get thaction curves of the
duopopolist. The second order condition requiras th

d2p =d2TR1-d2TC1<0(1=1,2
A2p mApRigelti=0 (=19
dx2 i dxi i

d2TR1 < d2TC1
dx1 X

Numerical example

Assuming the demand and cost function of the dusipaite:

P = 120-0.5(x1 +x2)
TC1 = 5x1

TC2 = 0.5x2 2 The profit function the duopolists are

pl = P.x1-TC1l ={120-0.5(x1 + x2)} x1 — 5x1
pl = 120 x1-0.5x1 2-0.5x1x2-5x1

p2 = P.x2-TC2{120-0.5(x1 + x2)} x2 — 0.5x2 2

p2 = 120x2 - X2 2 -0.5x1x2

pl = 115x1—0.5x1 2-0.5x1x2

dx1 = 115 — x1-0.5x2

dx1

dx2 = 120 — 2x2 — 0.5x1

dx1

X1 = 115-0.5x2 firm A’s reaction curve
X2 = 60-0.25x1 firm B’s reaction curve
X1 = 115-0.5(60-025x1)

X1 = 97

X2 = 60-0.25(97)

X2 = 36
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X = x1+x2=133
Remember that

120-0.5x
120-05 (133)
= N67

P
P
P

MR1 = dTR1 = dPx1 = P+x1dP
dx1 dx1 dx1
= 67 + 97 (-0.5)
MR = 19
MR2 = 67+36 (-0.5)
MR2 = 49ithas been proven thatthe firm hwite larger output
has the smaller MR.

pl = TR1-TC1
p2 = P.x1-TC1

pl = (67)(97) =5 (97)
pl = N6,014

p2 = Px2-TC2

p2 = (67)(36)—0.5 (36)2
p2 = N1,764

The second order condition is satisfied

d2pl = 1<0 and
px1

d2p2 _=-2<0
dx2 2

Numerical example of price leadership model
(The low cost price leadership)

The market demand is defined by the function
P = a-b (x) which can be written as

P = a-b(x1+x2).

Where x1 = output of firm A
X2 = output of firm B

The duopolists have different cost functions
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TC1 f1 (x1)
TC2 f1 (x2)
Where TC1 < TC2, which means that firm A the low-cost firm. He
assumes that firm B will produce an equal amoumudput to his own,
that is x1 = x2 with this assumption, the demandedunction relevant
to the leader’s decision is now

P = a-2b(x1)itis important to consider thpot of firm B
in his pricing policy otherwise, he is likely to Reaan error. The low-
cost leader will set price which maximizes his quvafit.

pl = TR1-TC1=P1x1-TC1

pl = (@ — 2bxl) x1 — TC1 The first ardeondition for
maximization of profit requires

dx1=dTR1-dTC1=0
dx1 dx1 dx1
dTR1 = dTC1

dx1 dx1

That is to say
MR = MC

The second order condition requires that

d2x1 <0
dx1 Z

d2TR1 < d2TC1

>~ axI -
dx1 2

According to Koutsoyiannis (2003:249) the ¢oln of this  problem
yields the price and output x1 that the é&adnust produce in orderto
maximize his profit, the follower will adopthe same price and will
produce an equal amount of output (x2 =.xHowever, given that
TC2>TC1, the follower does not necessarily xim&e his profit. He
would prefer (under the assumptions above) ptoduce lower level of
output and sell it at a higher price.

Assuming that the market demand is

P = 105- 25X
P = 105-2.5 (x1 + x2)

The cost function of the firms is
TC1 = 5x1
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TC2 = 15 x2 firm A is enjoying low cosand
therefore is the larger firm among the twdhus the demand function
relevant to the leader’s decision is

P = 105-25(2x1) =105 -5x1

pl = TR1-TC1=Px1-TC1

pl = (105-5x1) x1 —5x1
pl = 105x1-5xl 2-oxl N
pl = 100x1—5x1 2 from the first order condition
dp = 100 -10x1
dx1
X1 = 10
P = 105-5(10)
P = N55

The follower firm will adoptto same price®B8) and will produce an
equal quantity (X2 = 10 units). Otherwise, his firofaximizing output

would be (X2 = 9units) and he would sell it ab(M. But if he fails to

follow the leader, customers will run away from hamd go to the low-

cost firm (leader) as seen as fig 13.3 abowowever if he were to
maximise profit his profit function would have been

p2=TR2-TC2= (105 —5x2) x2 — 15x2
p2 = 105x2 — 5x2 2 — 15x2
p2 = 90x2 — 5x2 2

dx2

dx2 = 90-10x2

X2 = 9

P =105-5 (9)

P= N60

pl=P1lx1-TC1

pl =550 — 50

pl = N500-80K

The profit of the follower ishN400 as he adoptise price and output of
the low cost firm. But if is to produce his prafitaximizing output of 9
unit and charge N60 price his profit would haverbsd05.

4.0 CONCLUSION

This unit analyses the basic concept andtufesa of oligopoly as an
example of an imperfect market. The modeds liin between perfect
competition and monopoly. For the fact that théeselare few, there is

stiff competition or rivalry among the firms whiafclude price war and
advertisement. The firm in the industry cg@moduce homogenous
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product or differentiated product. The theorphbdopoly explains that

firms can come together to share the market profits like in cartels,
price leadership etc. In this case there is a nhutuderstanding between

the firms formerly or informerly. On the eth hand, the firms can
operate independently and engaged themselmescompetition, in the
long-run, only the strong firm will survive.

5.0 SUMMARY

This unit provided us with the definition of oligoly. The basic features

of oligopoly were discussed. We differentiatdetween non-collusive
and collusive oligopolist, in each of thesebdivisions we have
examples, such as: Cournot’s duopoly under nonsoawligopoly and
cartel/price leader under collusive oligopolyndlly, the unit ended its
analyses on the mathematical derivation oiceprand output under
oligopoly. In the next unit we shall be discussihg welfare economics.

6.0 TUTOR-MARKED ASSIGNMENT

1. List and explain the features of oligopoly.
2. Assuming the market demand and cost functiatuopolists are

P = 100-0.5 (x1 +x2)
TC1=5x1
TC2 =0.5x2

What type of oligopoly is this?
Determine the reaction curves for the two firms

Determine the price and output for the two §rm
Calculate the maximum profits for the two firms

Establish that the second order conditisn satisfied for both
doupolists.

®coo oW
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1.0 INTRODUCTION

So far we have been analysing what has been gadlgiive economics

which simply explains “how it is”. That is we halseen concerned with
explaining how prices of products and factors atenined and further

on the basis of these prices how the allocatiarsdurces is made in a

free enterprises economy. That is, the previaunits were mainly
concerned with how individuals firms maximig@eir profits function
and how individual consumers maximize theitility function. It is
possible to imagine that if these economigerdés optimized their
individual objective function, the total econic welfare of the entire
society is optimized. However, this is natue because private and
public interests do not necessary conformfacip in most cases they
conflict. It is thus, the concern of welfareconomics to evaluate
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alternative economic situation from the point w@few of society’'s well
being as a whole. This unit therefore, idtrces us to welfare
economics.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

» explain the meanings and criteria of welfareneenics

explain Pareto optimality criterion

describe Pareto’s condition as logical c¢ooa of perfect
competition

» explain market failure and role of government

Welfare economics as defined by Lange “Inad&kan: 2004:127) is a
branch of economics concerned with the conditiohglvdetermine the

total economic welfare of a community. Acdogd to Ahuja
(2008:1113) welfare economics establishes nomins behaviour which
satisfy the requirements of social rationality economic activity. The

term “social rationality” of economic activity is be interpreted as that

activity which ensures optimum allocation oésource and therefore
guarantees maximum social welfare. In other wondsfare economics
concerns itself mostly with policy issues @i arise out of the
allocation of resources, with the distribution mbut among the various
commodities and the distribution of commoditi@mong various
consumers. It should be emphasized that allmt of resources is
efficient or optimum when social welfare maximum. Thus a central
problem in welfare economics relates to whethgaréicular change in
resource allocation will increase or decreaseat@gtlfare. Though, it

is not possible to measure social welfare objelstive

3.0 MAIN CONTENT
3.1 The Welfare Criteria

Economists at different times have suggested vamoiteria to evaluate
the social welfare of the society as a whoSome of these criteria
include:

I. Growth of the GNP Criterion: This criterion is credited to
Adam Smith. Smith believed that the growtlh Gross National
Product of an economy can translate intoreiase of social
welfare; this is based on the assumptiont tgeowth in GNP
automatically increases employment, income agfregate
demand. But we know that unless the fruits aoin®mic growth
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is distributed equally, GNP growth may engh widening
inequality instead of improve welfare.

ii. The Bentham'’s Criterion

This criterion assumes that welfare is improved mtike greatest good

is secured for the greatest number” and tivas the position held by
Jeremy Bentham. He argued that social welfage optimum when
majority of the people’s welfare improves. sAging an economy
consisting of four persons; W, X, Y and , Zhe social welfare is the
summation of the utility of these individuals ireteconomy. U = Wu +

Xu — Yu+Zu. For example, given that theswividuals have the
following Wu =10, xu =12, Yu =9 and Zu = 6. Tto¢al utility = 37.

This criterion has two problems first utilitys difficult to measure
objectively. Secondly, the welfare of the somer W is two times
greater than that of consumer Z. As such thereassgnequality which

is a source of social conflict.

iii. The Pigovian Criterion

Pigou defines economic welfare of an indiaduto be the total
satisfaction derives from goods and servicest tban be exchanged for
money. He thus sees the welfare ofa sociedy tlee sum of utilities of
various individual in the society. His theong based on the following
postulates.

a. Consumers aim at utlity maximization froexpenditure made
on goods and services based on the Marahalprice of equi-
marginal utility.

b. Individuals are assumed to have equaladgp for satisfying
their wants, irrespective of socio-cultural andresoic status.

c. Money from the single commodity (real ane) of the people
and it is subject to the law of diminishing mardianality and the
marginal unit of money must give the amounftsatisfaction to
each individual. Based on these assumptions, Ritated that an
increase in the value of National Income haitt corresponding
increase in the supply of factors and transfenobme from rich
to poor indicate increase in social welfare.

Two criteria can be identified here. The first thational income could

be increased (Factor supply remaining constagither by increasing
some goods without decreasing the productan others or by
transforming factors of production to actegi in which their social
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value is higher. Any such increase in nationabme without decrease

in the share of the poor is to be congderas an improvement inthe
social welfare.  Secondly, Pigou is of the viewatttedistribution of the

National Income must not lead to decrease in Niga®nal Income. He

concluded that any reorganization of the eoon or redistribution of
income should increase the share of the poor owitbausing reduction

in the national income only such development shbeléccepted as an

improvement in the social welfare.

However a Pigou criterion has been criticized anftllowing reasons:

- His definition of social welfare is wrong, socigelfare cannot be
calculated in arithmetic form since utility camnde measured in
cardinal terms.

- It is wrong to conclude that all indivielu have equal utility
function for same money income because attitudatdsvmoney
differs from individual to individual.

- Increase in National income does not mesotial welfare
because National Income may increase as a K#gultrease in
the production of military hardware instead fmod, how then
will this improve the welfare of all? Alsois the system of
distribution equitable?

3.2 Pareto to Optimality Criterion

This criterion is named after an Italian econoriifredo Pareto (1848

— 1923) who propounded the welfare optimalityiterion. In his
book,”the manual of political economy” pubksh in 1906. Pareto
disagreed and rejected the assumptions baseddinalautility and the

additive utility function and made his weHarconclusion that do not
require any inter-personal comparison.

The Pareto criterion states that any chanigat makes at least one
individual better off and no one worse off is1n dmprovement in social
welfare. On the other hand, a change thake® at least one person
worse off and no one better off is a reductiondaial welfare. In other

words, a situation in which it is possible to makey better off without

making someone worse off is said to be tBareptimal or Pareto
efficient. Pareto-optimality therefore,is a pmios from which itis not
possible to improve the welfare of any one byloealion of factors or

of goods and services without impairing theelfare of someone else.
For example, assuming the Federal GovernmahntNigeria decides to
distribute yam and rice among students. It is assliinat some students

likes rice and hate yam, while other like yam diglikes rice. If in the

cause of distribution, those who like ricet ggam and those who likes
yam got rice. It is obvious that such dmttion of food stuff is not
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Pareto efficient. It would have been better if #thado like rice got rice

and those who like yam did not get anything vice versa. If the
students are allowed to exchange rice and yam tiieyoluntarily do

so and both groups of students will be dretbff. Pareto optimality is
based on the following marginal conditions:

i. Efficiency in exchange
ii. Production efficiency and
iii. General optimality of production and exchange

These conditions imply that there must bdocative efficiency,
exchange efficiency and production and exchargfficiency, before
Pareto optimality condition is said to exist.For the fulfilment of
marginal condition, the following assumptions arade:

a. We assume a model of two commodities (X and/g)consumers
(A and B) two factors L and K) and twornis (F1 and F2)
respectively.

b. Consumers maximize their respective utilityndtions which are
independent of each other.

c. Factors L and K are homogenous, perfeatlyisible and
available in fixed quantities which are exogesly determined.
Both are used in the production of goods A and B.

d. The production of both goods are given.

e. There is perfect competition in both tipeoduct and factor
markets.

We shall use the elgeworth box as our tool of asialy

3.2.1 Pareto Optimality Condition of Exchange

Efficiency in exchange is achieved when atmn of commodities
among the consumers is such that it is possible to increase the
satisfaction of any person without reducing teatisfaction of someone
else. The marginal condition for the attainmeof Pareto efficiency in
exchange is that, marginal rate of substitutibetween the two goods
must be the same for every consumer. Based oeavlier assumption,

this can be expressed as:

MRSAX,y = MRSBX,y. This implies that the ratio bt marginal utilities
of any two products must be the same for evepnsumer. Where this

condition is not realized it will be possible t@wirase the total welfare

by redistributing some units of a units gbod away from the person
who derives higher utility to the person with wkr utility. We  will use

the Edgeworth box to explain this condition. Inufig 14.1, goods x and
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y, which are consumed by two individuals A and Bresents a society.

OA and OB are origins for Aand B respectivédl, la2,la3 and Ibl,
Ib2, Ib3 are indifference curves showing ®ssively higher level of
satisfaction of consumers A and B respebtiv CC’' is the contract
curve passing through various tangency poi@ts R, S of indifference
curves A and B.

Figure 14.1:

The MRS between x and y for individuals #&d B are equal on the
various points of the contract curve CC’. Any pantside the contract

curve does not represent the equality of MRS betvilee two goods for
individuals A and B of the society. Let esaer point K where
indifference curve lal, and Ibl intersect heaother instead of being
tangential. At point K the MRS between x and ymnafividuals A is not

equal to that of B. Therefore point k represengdficient distribution. A
movement from K to S increases the satigfactof A without any
decrease in B’s satisfaction. Similarly, a movenfesrh k to g increases

B’s satisfaction without any decrease in A’s saftitibn. The movement

from K toR increase the satisfaction of bash they all lie on higher
indifference curves la2, and Ib2 instead of lafd Bl that k represents

which is also outside the contrast curve CC’. Tlausiovement from K

to Q or to S or any other point on the segment S@eocontract curve

will, according to Pareto criterion, increase teeel of social welfare.

However, a movement alongthe CC’in eitherdaios will make one
individual better off and the other worsef dfince it will put one
individual on his successively lower indifferenag\e and the other on

his successively curve indifferent curve. u3hevery point on the
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contract curve (CC) denotes maximum social welfartewe cannot say
which point is best using the Paretian criterion.

3.2.2 Pareto Optimality in Production (Optimum Allocation of
Factors among Producers)

The second condition for Pareto optimum rexpiithat the available
factors of production should be utilized ihe production of different
goods insuch a way thatitis impossible tccrease the output of one
good without a decrease in the output asfother or to increase the
output of both the goods ‘by any reallocatiaf factor inputs. This
condition would be achieved if the marginedte of technical
substitution between any pair of factor must the same for any two
firms producing two different products and usinghbfactors to produce

the goods. This condition can also be a&rpdd with the help of
Edgeworth Box Figure 14.2

Let us assume two firms A and B producing goodsdaby using two

factors labour and capital. lal, la2, ladydalbl, 1b2, 1b3 represents
isoquants for firms A and B. The slope of the isaf, which is convex

to the origin, represents the marginal rate technical substitution
(MRTs) between two factors. MRTs of one dactfor another are the
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amount of one factor necessary tocompensateltiss of the marginal

unit of another so that the level of output remdiressame. If the MRTS

between L and K for the two firms producing x andrg not the same,

total out can be increased by transfer of factamsfone firm to another.

A look at figure 14.2 reveals that movemeinom point L off the

contract curve to point v on the contract curvd intrease the output of

both the firms. Any movement from L to W or to &lges the output of

one firm without any decrease in the outputthef other.Line U toW
A= MRTSBL, K. By this equality, the allocatiorof

show that MRTSL,K : . i .

factors between the two firms A and B producingd § respectively is

optimum. When the allocation of factors betwdentivo firms is such

that they are producing at a point on tbentract curve, then no

reallocation of factors will increase the alotoutputs of the two firms

taken together.

3.2.3 Pareto Optimality in Product Mix

The third condition relates to the technical ctiodi of production and

the state of consumer’'s preferences. It Iso acalled economic
efficiency. This condition states that “theanginal rate of substitution
between any pair of products for any person consgrooth must be the

same as the rate of transformation (for the comtyubetween them. In

another words social welfare is attained whire rate at which
consumers substitute good x for y is equtds the rate at which
producers substitute the production of goodfax y or that what
producers produce must be in accordance witkuwioer’s preferences.
Figure 14.3 shows optimum product mix:

AN

Figure 14.3:
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Line AB represents production possibility ar PPC), PP represents
the consumers budget line or the producers is o€bstPPC represents

the maximum amount of x and y that can jeduced given the
society’s resources and state of technolofpl — Ic3 are the
indifference curves reflecting the preferencethefsociety for different
quantities of goods x and y. At point E, MRSx, MIRPTx; y. Thatis

it represent optimum combination of productia goods x and vy
produced and consumed in OM and ON quastitie At points S, the
preference of the society for goods x andisy less thanthe productive
capacity of the society, and MRS x,y < MRREly. Point E lies at a
higher indifference curve which is tangentiad the PPC and the price

line PP’. If a combination of goods x and rgpresented by S is being
produced and consumed; the consumers level of rgeNauld be lower

because S lieson alower indifference cury€), (which intersects the
PPC instead of being tangential to it.

SELF-ASSESSMENT EXERCISE 1

Discuss Pareto’'s optimum condition in produtiix. So far, these three
conditions can be summarized thus:

Marginal condition for exchange MRSA x,y = MRSBYx,
Marginal condition for factor substitution

MRTSxL,K = MRTSyLK
Marginal condition for product mix MRPTX, y = MR,y

3.3 Pareto’s Condition as Logical Conclusionof Perfect
Competition

Ina perfectly competitive market the consumemd producer are price
takers. The consumer maximizes utility

MUx = Px andthe

MUy Py

Producers maximizes profits MPL =w
MPk r T
Where w = wage or price of labour
r = interest on capital or price of capital

Taking the first condition, consumer A maximizesitytwhen
MRSA x,y = MUx = PX

MUy Py
For consumer B, MRSBXx,y = MUX = Px_
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MUy Py

Both consumers are expected to equate the Mhktoprice ratio. Both
face the same prices. This argument folloifmsm the perfect market
condition. If two consumer's maximize utilitythey face the same
condition ie. subject to Px and Py and @rd Qy in the perfectly
competitive market. Since the condition fofficeency in exchange is
MRSA x,y = MRSB x,y = MRSxy then we impgosthe condition of
perfect competitionto fill this where by priceatio are common to all,
which means their MRS is the same.

We can also show that the second condittmids in the perfectly
competition market. For the production of X, the MRTSx LK=w

For producing y, the MRTSY | k =\
r

In the perfectly competitive system the produces se
MPK = r because the prices of labour and capitabaren.
MPL w

These two equalities means that the slope of tguent | rr],H]st be
—]'-— |'I:

equal to the slope of the isocost,. for the predic maximize his
profits. £y

The same argument holds for the third conditionenelwe have
MRPTX,y.

Figurel4.4:
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Given or PPC moving from pint S to P tipeoducer is reducing the
production of Y for X. Such that the slope of te®is = MRPT.

We want to show thatitis equ@l th ellowd:* Phe increase in

cost will be MCx. x since we are on the same RR€refore, MCx x
= -MCy y. It should be understood that increaseast of x = Mcx X
while decrease in the cost of Y = -MCy.Y.Movement from S - P

means increase in the production of x and reduatidhe production of
Y i.e. increase the cost of x and decrease indseaf y.

MCx x=- Y should be divided by McY
We have MCx x=-y
MCy

We divide this again by x. We get

MCx = 'y = MRPTXxy
MCy X

Ina perfectly competitive market, in ordeo tmaximize profits, a firm
sets up

Px for the firm producing x

Mcx = MRXx
= Py for the firm producing y

Mcy MRy

If we divide these two equations, we get

Mcx = MRx =Px = MRSX y=MRPTX, Yy

Mcy MRy Py

Since Px = MRS x,y then
Py
MRS x,y = MRPT x,y
The long equation above states that cost ratwdest x and Yy is equal
to the revenue ratio between x and y is equaldqtite ratio between x
and yis equal tothe preference ofthe conssmir xand y which is

also equal to the amount of goods x andprpduced in the society.
Therefore there is improvement in social welfar¢him society.

SELF-ASSESSMENT EXERCISE 2

Explain the statement that “the three marginal iamttare logical
condition of perfect competition.

3.4 Market Failures and Role of Government
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We have explain above the various concepts of enanefficiency and

have seen how a perfectly competitive markeicceeds in achieving
exchange efficiency, production efficiency anaedltive efficiency. As

a result, competitive market achieves maximum essvell-being of a
society. Inan economy characterized by p#yfeompetitive market,
government performs only its basic functionsamely, to maintain law
and order, enforce property rights and catdramade by economic
agents while making economic transactions.

However, some economists have argued that therggardécant market

failure which in turn erodes social welfarédccording to them,
government intervention can bring about improvetm@nallocation of
resources and distribution of incomes. Many marketke economy are

not sufficiently competitive and there arermis which wield great
market power and restrict output of goods and naiges. Government

can take measures to check monopolistic aestrictive practices to
encourage competition in the economy. Througgssing laws,
government can declare illegal the mergers sash a cartel which lead
to monopolies.

Some economists lay emphasis on the failure of etavkich arises due

to imperfect information that prevails in theeal world. In perfect
competition, it is assumed that the producarsd consumers have
perfect information about the quality of workerseturn on investment,

price and quantity of the commaodity in the markeh the real world this

is not true. Firms do not have perfect iinfation about quality of
worker and return on investment. The conssmdo not have perfect
information about quality and price goods. Hisfsituation you cannot
guarantee social welfare. The existence ofatiee externalities is
another factor which prevents the competitioearket from achieving
economic efficiency. For example, environmengabllution by the
productive activities of firms which harm etk is an indication of
market failure which erodes economic effickencAnother significant
failure of market is the existence of unemypient which exists on a
large scale in the free market economies.sdit@ unemployment
implies that some resources, human and rmahtaare idle and putting
them to use will enable the society produec®re goods which will
reduce price and generate income to thoseertith unemployed, hence
increase welfare for the society which include knme rates.

Also, there are public goods which are abilely consumed by the
members of a society and it is not possible towgelanyone who does

not pay it from consuming it or enjoyings itservices. Good such as
national defence, law and order, road and strgktdiare public goods,

it is not possible to exclude someone framansuming these goods
because the person could not pay for the goodss Tmplies that such

147



BHM717 PRICE THEORY |

goods are not profitable for private firm toroduce them. Therefore,
government has to provide these public goodsedent times we have

seen the governments in Europe, USA and Nigeriangedut financial

institution as a result of global financial crigsibich was caused partly

by market failures.

We have explained above situations when marketsotiperform well

and therefore government intervention is ndede improve market
efficiency. Nevertheless, it does not necegsamean that government
intervention will definitely improve efficiencylust as there are market
failures, there are government failures. lactf it is even worse in
countries like Nigeria where corruption stsveHowever, the role of
government is essential inthe economy to eaehsocial objectives of
efficiency, improvement in distribution of imme, reducing
unemployment, reducing cost of producing tlfouthe provision of
essential infrastructure and provision of publiog®.

4.0 CONCLUSION

This unit discusses the concept and scope of veefabnomies which is

a branch of economics that establishes nowohsbehaviour aimed at
satisfying the requirements of social ratidgalof economic activity.
The Pareto criterion is favoured here over theothree because of its

ability to incorporate the features of perfect cetitppn into its analysis.

We had agreed in unit9 that perfect competitignarantees maximum
social welfare.  However, market failures caeduce efficiency and
welfare. Therefore, the role or there is theed for government to
intervene in economic activities in the areak provision of public
goods, distribution of income, provision ohfrastructure, reduce
unemployment etc.

5.0 SUMMARY

In this unit we have explained the meaniagd criteria of welfare
economics. Pareto’s optimality criterion is dis@dsg detail especially

the three marginal conditions and their relatigmstith the conditions
under which perfect competition operates.

The unit equally discussed the obstacles welfare maximization that
arises from market failures. As a result thale of government in

stabilizing the economy is analysed. In thext unit we shall be

discussing input-output model.

6.0 TUTOR-MARKED ASSIGNMENT
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1. Discuss the weaknesses of GNP growth and Pigaviteria of
welfare economics.

2. Explain Pareto’s optimality condition of é&emge with the help
of an Edgeworth Box.

7.0 REFERENCES/FURTHER READING

Ahuja, H. L. (2008). Advanced Economic TheoMicroeconomic
Analysis. New Delhi: S. Chand and Company Ltd.

Akaahan, T.J. (2004). Principles of Microecomn Jos: Mono
Expression Ltd.

Kontsoyiannis, A. (2003). Modern Micro Econemi London:
Macmillan Press Ltd.

149



BHM717 PRICE THEORY |

UNIT 3 INPUT-OUTPUT ANALYSIS

CONTENTS

1.0 Introduction

2.0 Objectives

3.0 Main Content
3.1 Assumption of Input-Output Analysis
3.2 How the Input-Output Analysis is set p
3.3 Input-Output Model
3.4 Two Sector Input-Output Model

4.0 Conclusion

5.0 Summary

6.0 Tutor-Marked Assignment

7.0 References/Further Reading

1.0 INTRODUCTION

Input output-economics is also called intedtistry economics, it
emerged as one ofthe most useful and fasomatiranches of applied
guantitative methods to economic problems. utfqutput analysis is a
method of analysing how an industry undertakesytdn by using the

output of other industries in the economyd ahow the output of the
given industry is used up in other industrier sectors. The model
explains the interrelationship and interdepecdeof various sectors of
the economy. Economists working in many dédfe fields find it an
invaluable tool of analysis. Input-output tables aseful as a basis for
economic planning in both developed and dmueb countries under
both free enterprises and centrally planned systems

2.0 OBJECTIVES

At the end of this unit, you should be able to:

» explain the concept of input-output analysis
» analyse how input-output system is set up
» describe a model of input-out

» explain a two sector input-output model.

3.0 MAIN CONTENT
The Concept of Input-Output Analysis

The input-output analysis is a method of amag how an industry
undertakes production by using the outputeothndustries in the
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economy and how the output of the given inguistr used up in other
industries or sectors.  Various industries amaitually inter-dependent;
the output of an industry is an input for otherustly. For example, the

output of a steel industry is an input in agrictditsector. Whatever is

used up in the production of a commaodity by an stduis called input

and whatever is produced is called outpuher&fore input-output
analysis explains the inter-dependence of inpatsl outputs of various
industries in the economy. Input-output gsigl has the following
features as identified by Ahuja (2008:1203).

I. Input-output is only concerned with protan, it does not
consider what determine final demand. Thuse ttheory of
consumer’s demand does not have any place in thien

ii. Input-output analysis is based upon only peioal facts, that is,
the estimates of the quantities of variougputs and outputs,
different industries are made onthe basis ofiecap data. The
use of empirical facts is what differentiates mputput analysis
from the theory of general equilibrium.

iii. Thirdly, input-output analysis is basedn general equilibrium
analysis. Accordingly, input-output analysis t®keaccount of the
mutual dependence of planned production of variodsstries in
the economy.

3.1  Assumptions of Input-Output Analysis

In the input-output analysis some assumptions arade to simplify the
analysis, these assumptions are:

I. That available resources, the demand fimal products and the
prices of all inputs and output are given mesmain constant. If
all or any of these varies it will be dfilt to determine the
interrelationship and interdependence of in@nd output.
Therefore, they are assumedto be constanhinwithe period of
analysis.

ii. Itis assumed that technical coefficieof production, thatis the
input ratio (or factor proportions) to proéuca given output of
various products are completely fixed. Theese no technical
substitution and technique of production is fixed.

iii. The input-output model assumes a constatuirn to scale in the
economy. That is a one percent increase in inpllibving about
a one percent increase in output.

iv. Lastly, it is also assumed that demafat the final products is
large enough to keep the economy operatihgfull production
capacity. In other words, it is assumed that naiimg unutilized
or underutilized and no output is consumed or usdasumed.

151



BHM717 PRICE THEORY |

SELF-ASSESSMENT EXERCISE 1

Explain the concept of inter-industry economics.

3.2 How the Input-Output System is Set Up

To set up an input-output system, the follmyv procedures should be
followed.

i. The economy is divided into manageable numibgeotors. Each
sector is assumed to produce only one ptoducExamples of
these sectors are agriculture, industry, tranagiort, mining etc.
A sector may contain several industries produciogaty related
products, the products of these industries arg&d together to
form a single composite product. For examplee can lump
bread, biscuit, cake etc into one composite prodite criterion
to select closely related product to conwtitta sector is the
similarity of their factor inputs rather tharesemblance of their
products.

i. The next step in setting up a model tis frame a number of
equations which will establish relationship tvibeen various
inputs of each sector to output of its productsthar, a number
of equations will also be framed which will reldabe output of a
sector to the output of other sectors which usetbducts of that
sector as an input. In this way, the Ifinautput available for
consumption demand or for making additions ttee stock of
capital is determined.

iii. Further, because for each sector oneuaggn is established
which relates its output to the input of other sextthere will be
as many equations as there are many output. eftirer, follows
that a unique mathematical solution can bdaiob from a given
set of simultaneous equations. The solution wéld/ithe outputs
of various sectors that will be internally considtéor feasible to
produce) with the given resources and giveatesif technology
without experiencing shortage of any input. Notdat a number
of possible combination of outputs of various sextoe feasible,
but only one combination will be consistenttiwithe  available
resources and with the final demand for consumpied capital
accumulation. Since the model assumes constamhsetin scale,
there will be a linear relationship between inpand the resulting
output of any product.
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3.3 Input-Output Model

It is necessary to know about input-output tabléctvidepict the flow of
output of a given industry into various industraesl final demand and
the requirement of various inputs for that inptteTinput-output table is
called transaction matrix.

Table15.1: Hypothetical Transaction Matrix

Users of output
nter-industry sector Final

Demand
Sector

Total XL X2.. ..xn| D
Producers| Xi Xii X12... ..xn D]

Of X2 Xp1 X22... ..x2n D2
Inputs : Do

Xn Xnlf Xn2... .. Xrn Dn

Looking at table 15.1 horizontally, you casee that output X1 of
industry 1 partly flows into its own output x1 apdrtly into the output

of other industries such as x2, x3..xn iaput and the remaining
product; part of itis used to meet final dem&@ddfor it. Part of x1 is

used up by industry 1 as input represented xii, partof output x1 of
industry 1 is used as input by industry 2 thisaptared by x12 industry

n use part of output x1 as its input which in X1l éhe remaining part

of x1 is used by the final demand D1. Likewiseaat X2 of output X2

of industry flows into (or use by) industry 1 as21, industry 3 as X23

and the part used by the nth industry is X2n tihemindustries use the

output of industry 2 as input, part of istly's 2 output is used by
industry 2 itself as input (X22)and he ramra part is used by final
demand D2. The same analysis is true for Xn.

Since the total output of an industry is fully usgdeither in industry as
input or in meeting final demand we can tevrithis in the form of the
following equations

X1l = X1+X12 ... X1ln + D1
X2 = X21+ X22 ... X2n + D2
Xn = Xnl+Xn2 ... Xnn + Dn
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Leontief has called the above equation as Balagaat®mn which show

how the output of each industry is used in variodsistries as input and

for meeting final demand for consumption apital formation. These
balance equations are called input coeffisienfn input coefficient
means the amount of an input required to prodwee unit of output of

an industry. The input coefficient are represetedl1, al2, a2l, a22,

a23 etc.

The coefficient al2 implies the input coefit of industry 2 with
respect to output of industry 1 which is used asiinn industry 2. Also,

a23 implies the input coefficient of industry 3 thvrespect to output of

industry 2, which is used as input of indps2. If all the input
coefficients are given and fixed, that id)etinput requirements are
strictly proportional to outputs, and then wman describe the balance
equation thus:

a TN

Xn = anlX1l +an2X2 + an3X3 ... annXn+ Dn

N 7

The balance equation which describes inpyndutrelations of an
economy is often written in compact matrix notataanfollows:

Ax + D where

= Column vector (X1, X2, X3 ...Xn)
= Final demand column vector (D1, D2, D3n)D
= Coefficient matrix

X
X
D
A

There are properties associated with coeffici¢technology) matrix,
these are:

I. Each elementin the coefficient matrix fneisher be positive or
zero. Negative inputs are not considered in ecocgmi

ii. No element can exceed unity. If some elemeptsceeds unity, it
would mean for example, that the value déels used in
producing a caris greater than the value caf produced. This
will mean negative output of car.
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iii. The sumof the elements in each columos technology matrix
including labour coefficient must be equal to unifythe sum of
the elements exceeds unity, it would meaat thalue of
intermediate outputs and labour used in {reduction of a
commodity is greater than the value of the comnygatibduced.
If such is the case, it will imply that the sty concerned will
not profit from such production.

3.4 Two Sector Input-Output Model

The hypothetical data on transaction matrisespnted below on table
15.2 is adopted from Ahuja (2008:1206). Two sectorsidustries have

been taken, agriculture (A), manufacturing (Mdla primary factor of
production labour.  From the table, you casethat N300 worth of
agriculture output is produced, of which N#&orth of output is re-
invested in agriculture itself, N2125 worth afutput from agriculture is
used as intermediate input in the manufacturiregtos and N100 worth

of output is taken to the market as thealfi demand of consumers.
Notice that_oN500 worth of manufacturing outpis produced, out of
which N100 worth of this output is used #griculture as input the
manufacturing sector reinvested N150 worth itf own output. N250
worth of output is used to meet final denharkinally, N350 worth of
labour is shared between agriculture and matwiag—N125 worth of
labour is used in agriculture while manufacturioggumed N225 worth

of labour.

Table 15.2:

User of Output

Agricultyre Manutacfuring Final Demand Totaput

Agric 75 125 100 300
Manuf. 100 150 250 500
Labour 125 225 - 350

Total 300 500 350 |1150

Assuming the final demand for agriculture and mantifring change to

150 and 300 respectively, estimate the tatakputs of agriculture and
manufacturing required to meet the new inter-inqudémands and the

new final demand assuming the technology matrixaiarthe same.

From here, we can find the relative valué ioput used for producing
various inputs. These relative values of ot#gpare called input
coefficients. The input coefficient can be taobed from the following
formula:
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aijj = or by]Eoss multiplication we get
aij Xj = xij
Where: aij = The amount of output of industry 1ueed to produce one

unit of output of industry 2.

Xij = the output of industry 1 used in the protlo of industry 2
X] The total output of industry 2
Xi the total output of industry 1

Table 15.3 is our input coefficient or technolaggtrix

. an N TN
Agriculture (A) A M A ]
Manufacturing (M) | 75 125 0.25 0.25
Labour (L) 300 500

100 150 0.33 0.30
300 500
125 _ 225 0.42 0.45
380 380

N N _/

3.4.1 Solution to Two-Industry Example

Let X denote output, G denote agricultured aM for manufacturing,
then we have the following balance equation.

Total value of Value of agricultural| V alue of
* agricultural output output used in Agriculture output
XG agriculture (G) itself used in

manufacturing (M)

+ Valuex Agi@dKEe+ 0.25M + [L50
conssiméarlyy fifeal devavaufa@ctufing
(M)
Xm =0.33XG + 0.30Xm + 300.
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In Matrix notation we can write

= Xa 0:85 0.2 XG 150
(1)
Xm 0.33 0.30 XM 300
LetX= | %8 afid D.25 0.2 150
m 0.33 0.30 300

Where X = output matrix, A = coefficient matrix
D = final demand matrix

From equation (1) we have
X = AX+D i, (2)
X -AX=DIflis the 2 x 2 identity

Matrix, then IX — AX =D

Factorize
(I=A)X=ZD v (3)

Now the matrix (I — A) is conformable for multiptiton with the vector
X. Finally, we premultiply both sides of equati(3) by the inverse of

the matric (I — A), giving X = (I — A)-1 D.

The matrix | — A is known as Leontief matrix nanedter the pioneer of
input-output analysis.

Therefore, in order to find out the new output eslwof agriculture (XG)
and manufacturing (Xm) required to meet the intelustry demand and
the new final demands, we need to calculatontief matrix (i.e. [I-A)

and then multiply its inverse (I -A)-1 with thew final demands.
From our example in table 15.3 we have

157



BHM717 PRICE THEORY |

Ao 0.25 0.25 Vs
°b.33 0.30 13 _
3 10
New finaldemand D = 150
300
S~ -~N ™
|- A 1. 0 E: _ 1 _ 3 _ -1
0 1 4 4 4 4
1 _ 3 -1 3 7
3 10 3 10
N— —/ N— —/
I-A B
= since | >0, the Simon-Hawkins conditidos

validity of the system are satisfied, more that the elements on the
principal diagonal of the

| = 2x2 matrix are all positive

I ™\
The co-factor matrix [Cij] of |-A = ! — 1
10 3
1 _ 3
4 4
N— —/
e N
7 1
10 4
Adjoint of (I — A) = [Cij]-1 = 1 3
3 !
N— e
(I-A)-1= 1
|l —A| Adj (1 — A)
—
7 1
Therefore 10 T4
1 3
(I-A)-1 =120 g - 4
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53
(I-A-1D= 120 ___ 150 /— —~
53 7 1
10 4
300 1 3
3 4
N— /
— ", 1) 180
120= (7/20) 150 + (1/43200 L
53 53 275

(1/3) 150 + (3/4) 300

Therefore, agricuii‘ural output = 120/Ix=180 = 807

53
And manufacturing output

120 x 275 =622.64

53
We can find out the requirements of laboior these new output of
agriculture and manufacturing, given the labotwefficient of 0.42 for
agriculture and that of manufacturing be 0.45 (€4l3.3)

Labour required for agriculture = 0.42 x 407.5
= N171.15 worth of
labour
Labour required for manufacturing = 0.45x 622. 6

= N280.2 worth is labour
4.0 CONCLUSION

The input-output model analyses the interatship and inter-
dependence among different sectors of the econoMgcro economists

are interested in input-output analysis becauskeotvealth of sectorial

detail it provides. The technique is highlyseful and practical in the
study of the effects of tariff policies, changes wage rates, movement

in consumer demand, the impactof foreign dreit. on the economy.
The study of input-output model teachers thst all sectors of the
economy are mutually interrelated. The themyggests that, the more
you grow and develop all the sectors of teeonomy, the faster the
growth of the entire economy and vice versa.

5.0 SUMMARY

This unit analysed the concept of input-outpmodel or inter-industry
economics. We had defined thisconcept to mdéa@ study of how an
industry undertakes production by using the oughaither industries as
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input. The technique of setting up the iRputput model is also
undertaken. A two sector input-output modeds hbeen set up and
analysed. This unit ends the course units undee pineory 1.

6.0 TUTOR-MARKED ASSIGNMENT

1. Discuss the basic features of an input-outpadeh
2. Assuming an economy is characterized hg following
technology matrix.

0.2 0.4 20
X1 -

X2 09 03 50

Where X1 = outputof industry 1
X2 = Output of industry 2
20 Final demand for industry 1
50 Final demand for industry 2

Estimate the total output of industries 1 and Zineqgl to meet the inter-
industry demand, assuming final demand remainstaons

7.0 REFERENCES/FURTHER READING

Ahuja, H. L. (2008). Advanced Economic TheoMicroeconomic
Analysis. New Delhi: S. Chand and Company Ltd.

James, D. E and Throsby, C. O. (1973). othiction to Quantitative
Methods in Economics. Sydney: John Wiley & Sdnsstralasia
PEY Ltd.



