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ECO 332 COURSE GUIDE

Managerial Economics as a course required for wfkecresource
management was put in place due to the followingelbgpments in the
global business environment:

(@  Growing complexity of business decision-makimgcesses.

(b)  Increasing need for the use of economic logarcept, theories,
and tools of economic analysis in the process oist&-making.

(c) Rapid increases in the demand for professipn#iained
managerial manpower.

These developments have made it necessary that eaarager aspiring
for good leadership and achievement of organizatiabjectives be
equipped with relevant economic principles and igppbns.

Unfortunately, a gap has been observed in thisestspmong today’s
managers. It is therefore the aim of this courdaridge such gap.

THE COURSE OBJECTIVES

On completion of the requirements of this courtgjents and managers
alike will be expected to:

1. Understand the relative importance of Managj&tanomics;

2. Know how the application of the principles ofamagerial
economics can aid in the achievement of businggsies;

3. Understand the modern managerial decision rubesd
optimization techniques;

4. Be equipped with tools necessary in the amalg$iconsumer

behaviours, as well as in forecasting product deinan
5. Be equipped with the tools for analyzing prddwcand costs;
6 Understand and be able to apply latest pristregegies;

THE COURSE STRUCTURE
This course will be presented in modules, each luthvis designed to

achieve specific managerial objectives. In a ndtshe course contents
are as follows:
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Module 1: Basic Principles in the Application of
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Managerial Economics
Introduction

Definition of Managerial Economics

Economic Analysis and Business Decisions

Scope of Managerial Economics

Managerial Economics and Gap between TheadyPaactice

Objectives of a Business Firm

Meaning and Theories of Profit

Profit maximization as a Business Objective

Sales, Growth Rate, and Maximisation of Wfilfunction as
business objectives

Long-Run Survival, Market Shares, and Entsnvention

Constrained Optimisation

(a) The Substitution Method
(b) Lagrangian Multiplier Method

Module2: Decision Analysis

2.1 Introduction

2.2 Decison Analysis

1. Certainty and Uncertainty in Decision Analysis

2. Analysis of the Decision Problem

3. Expected Monetary Value Decision

4. Decision-Making Involving Sample Information

5. Time Perspective in Business Decisions

Module 3: Analysis of Market Demand, Demand Functions,

Demand Analysis and Demand For ecasting
3.1 Introduction

Analysis of Market Demand

Definition of Market Demand
Types of Demand
Determinants of Market Demand
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Demand Functions

Linear Demand Function

Non-Linear Demand Function

Multi-Variate or Dynamic Demand Function

Elasticity of Demand
Own-Price Elasticity
Cross-Elasticity
Income-Elasticity
Advertisement-Elasticity
Elasticity of Price Expectation

Demand Forecasting

The Forecasting Techniques

Module4: Production and Cost Analysis
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Introduction

The Theory of Production

The Production Function

Optimal Input Combinations

Input Price Changes and the Optimal Combinatio

Theory of Cost and Break-Even Analysis

The Business Cost Concepts

The Theory of Cost: Cost-Output Relations

Economies and Diseconomies of Scale

Break-Even Analysis: Linear Cost and Revenureckons
Break-Even Analysis: Non-Linear Cost and ReseFunctions

Module5: Market Structureand Pricing Decisions

5.1
5.2
(a)
(b)
(c)

5.3
1.
2.

Introduction

Price Determination Under Perfect Competition
Pricing in Market Period

Pricing in the Short-Run

Pricing in the Long-Run

Price Determination Under Pure M onopoly
Monopoly Pricing and Output Decision in theo8HRun
Monopoly Pricing and Output Decision in thengeRun
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UNIT 1: DEFINITION AND IMPORTANCE OF
MANAGERIAL ECONOMICS

CONTENTS

1.0 Introduction

2.0  Objectives

3.0 Definition and Importance of Managerial Ecomsn
3.1 Definition of Managerial Economics
3.2 Importance of Managerial Economics
3.3 Scope of Managerial Economics
3.4 Managerial Economics and Gap between TheoryPaactice
3.5 Self-Assessment Exercise

4.0 Conclusion

5.0 Summary

6.0 Tutor-Marked Assignment

7.0 References

1.0 INTRODUCTION

The discovery of managerial economics as a sepacatgse in
management studies has been attributed to threw faajors:

3. The growing complexity of business demsmaking
processes, because of changing market conditmus the
globalization of business transactions.

4, The increasing use of economic logic, corgsetiteories, and
tools of economic analysis in business decisioningak
processes.

5. Rapid increase in demand for professionatyned managerial
manpower.

It should be noted that the recent complexitie®@aged with business
decisions has increased the need for applicatioecohomic concepts,
theories and tools of economic analysis in busirtksssions. The
reason has been that making appropriate businessaterequires clear
understanding of existing market conditions marfkeidamentals and
the business environment in general. Business sid@emaking
processes therefore, requires intensive and exteremalysis of the
market conditions in the product, input and finahc markets.
Economic theories, logic and tools of analybave been developed
for the analysis and prediction of market behavsour The application
of economic concepts, theories, logic, and anaytiools in the
assessment and prediction of market conditions dnginess
environment has proved to be a significant helusiness decision

1
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makers all over the globe.
2.0 OBJECTIVES

At the end of this unit, you will be expected to:

1. Have an understanding of the meaning and itapoe of
managerial economics

2. Understand the relevant phases in businessia@ecmaking
processes

3. Be familiar with the scope of Managerial Ecomcs

4. Be able to discuss freely how managerial ecac®ican fill the

gap between theory and practice
3.0 Definition and Importance of Managerial Econaics
3.1  Definition of Managerial Economics

Managerial economics has been generally defiredtlae study of
economic theories, logic and tools of economic ysig) used in the
process of business decision making. It involmesunderstanding and
use of economic theories and techniques of econamnalysis in

analyzing and solving business problems.

Economic  principles  contribute  significantly wards the
performance of managerial duties as well as resptities. Managers
with some working knowledge of economics can penfotheir
functions more effectively and efficiently thatmose without such
knowledge.

Taking appropriate business decisions requiresoa gmderstanding of
the technical and environmental conditions undericiwhbusiness
decisions are taken. Application of econortheories and logic to
explain and analyse these technical conditioaad business
environment can contribute significantly tine rational decision-
making process.

3.2 Importance of Managerial Economics

In a nutshell, three major contributions of economhieory to business
economics have been enumerated:

1. Building of analytical models that help to recognize the
structure of managerial problems, eliminate theamatetails that
can obstruct decision making, and help to concentom the
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main problem area.

2. Making available a set of analytical methodsfor business
analyses thereby, enhancing the analytical capabilof the
business analyst.

3. Clarification of the various concepts used in busiess
analysis enabling the managers avoid conceptual pitfalls.

3.2.1 Economic Analysis and Business Decisions

Business decision-making basically involves the@n of best out of
alternative opportunities open to the business rorgsion. Decision
making processes involve four main phases, inctudin

Phase One Determining and defining the objective to beiachd.

Phase Two Collection and analysis of information on econonsiocial,
political, and technological environment.

Phase Three: Inventing, developing and analyzingsipte course of
action

Phase Four: Selecting a particular course of acfrom available
alternatives.

Note that phases two and three are the most crindmlsiness decision-
making. They put the manager’'s analytical abildytest and help in
determining the appropriateness and validity ofiglens in the modern
business environment.  Personal intelligencpeg&nce, intuition and
business acumen of the manager need to be suppkanewth
guantitative analysis of business data on markeditons and business
environment. It is in fact, in this area of desisimaking that economic
theories and tools of economic analysis make thatgst contribution in
business.

If for instance, a business firm plans to launalea product for which
close substitutes are available in the market, meéod of deciding
whether or not this product should be launchea isltain the services
of a business consultant. The other method woaldob the decision-
maker or manager to decide. In doing this, theaganwould need to
investigate and analyse the following thoroughly:

(a) production related issues; and,
(b) sales prospects and problems.
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With regards to production, the manager wik required to
collect and analyse information or data on:

(c) available production techniques;

(d) cost of production associated with each pctida technique;
(e) supply position of inputs required for threguction process;
() input prices;

(g) production costs of the competitive produets,

(h) availability of foreign exchange, if inputseao be imported.

Regarding the sales prospects and problems, theageanwill be
required to collect and analyse data on:

(@) general market trends;

(b)  the industrial business trends;

(c) major existing and potential competitords well as their
respective market shares;

(d)  prices of the competing products;

(e) pricing strategies of the prospective competit

) market structure and the degree of competjtamd,

(g) the supply position of complementary goods.

The application of economic theories in solvingibass problems helps
in facilitating decision-making in the following ws:

First, it can give clear understanding of the wuaionecessary
economic concepts, including demand, supply, quste, and the like
that are used in business analysis.

Second it can help in ascertaining the relevant varialadlad specifying
the relevant data. For example, in deciding whatabtes need to be
considered in estimating the demand for two diffiesources of energy,
petrol and electricity.

Third, it provides consistency to business analymml helps in
arriving at right conclusions.

3.3 Scope of Managerial Economics

Managerial economics comprises both micro- and @aconomic
theories.  Generally, the scope of managerial @ics extends to
those economic concepts, theories, and tools ofysisaused in
analysing the business environment, and to findit&ols to practical
business problems. In broad terms, managerial ecmsois applied
economics.

4
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The areas of business issues to which economiciéisecan be directly
applied is divided into two broad categories:

1. Operational or internal issues; and,

2. Environment or external issues.

Operational problems are of internal nature. These problems include
all those problems which arise within the businaggnization and fall
within the control of management. Some of the basiernal issues
include:

(N choice of business and the nature of prodwtia to produce);
(9) choice of size of the firm (how much to produyce

(h) choice of technology (choosing the factor camakion);

(i) choice of price (product pricing);

(1) how to promote sales;

(k) how to face price competition;

(I) how to decide on new investments;

(m) how to manage profit and capital; and,

(n) how to manage inventory.

The microeconomic theories dealing with most okséheternal issues
include, among others:

4. The theory of demand which explains the consumer
behaviour in terms of decisions on whether ar toobuy a
commodity and the quantity to be purchased.

5. Theory of Production and production decisions The theory
of production or theory of the firm explains thdat®nship
between inputs and output.

6. Analysis of Market structure and Pricing theory. Price theory
explains how prices are determined under differardrket
conditions.

7. Profit analysis and profit management Profit making is the
most common business objective. However, nupkia
satisfactory profit is not always guarantee@ dol business
uncertainties. Profit theory guides firmghe measurement
and management of profits, in making allowancesti@r risk
premium, in calculating the pure return on capatadl pure profit,
and for future profit planning.

8. Theory of capital and investment decisions. Capital is the
foundation of any business. It efficient allooati and
management is one of the most important taskseofrtanagers,
as well as the determinant of the firm’s successlléSome of
the important issues related to capital idelu choice of
investment project; assessing the efficiency ofiteagpand, the

5
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most efficient allocation of capital.

Environmental issues are issues related to the general business
environment. These are issues related to the bwa@anomic, social,
and political atmosphere of the country in whicé Husiness is situated.
The factors constitutingconomic environmentof a country include:

The existing economic system
General trends in production, incomemployment,
prices, savings and investment, and so on.
Structure of the financial institutions.
Magnitude of and trends in foreign trade.
Trends in labour and capital markets.
Government’s economic policies.
Social organizations, such as trade unionsnsumers’
cooperatives, and producer unions.
The political environment.
The degree of openness of the economy.

Nogkrw DR

© ©

Managerial economics is particularly concerned witbse economic
factors that form the business climate. In maaoemic terms,
managerial economics focus on business cycles,oatuorngrowth, and
content and logic of some relevant government giets/and policies
which form the business environment.

3.4 Managerial Economics and Gap between Theory arféractice
The Gap between Theory and Practice

It is a general knowledge that there exists a getwéen theory and
practice in the world of economic thinking and babar. By

implication, a theory which appears logically soundght not be

directly applicable in practice. Take for instapn when there are
economies of scale, it seems theoretically souatl when inputs are
doubled, output will be more or less doubled, artenvinputs are
tripled, output would be more or less tripled. dthieoretical conclusion
may not hold in practice.

Economic theories are highly simplistic becausg #re propounded on
the basis of economic models based on simplfyiassumptions.
Through economic models, economists create rapldied world

with its restrictive boundaries from which thelerive their

conclusions. Although economic models are saideaan extraction
from the real world, the closeness of this extmactdepends on how
realistic the assumptions of the model aret isl a general belief

6
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that assumptions of economic models are ustialn most cases.
The most common assumption of the economic modeaslsyou may
recall, is the ceteris paribus assumptions (thatlli®ther things being
constant or equal). This assumption has been allégee the most
unrealistic assumption.

Though economic theories are, no doubt, hypothetcaature, in their
abstract form however, they do look divorcedrfreeality. Abstract
economic theories cannot be simply applied tblifesasituations. This
however, does not mean that economic models ambriés do not
serve useful purposes. Microeconomic theofgr example,
facilitates the understanding of what would be mglcated confusion
of billions of facts by constructing simplified meld of behaviour that
are sufficiently similar to the actual phenomenon be of help in
understanding them. It cannot, neverthelessjdmed the fact that
there is a gap between economic theory and pracfidee gap arises
from the fact that there exists a gap between thstract world of
economic models and the real world.

It suffices to say that although economic theodesnot directly offer
custom-made solutions to business problems, theyige a framework
for logical economic thinking and analysis.  Theed for such a
framework arises because the real economic wortdas complex to
permit consideration of every bit of econoniacts that influence
economic decisions. Economic analysis presemtbtisiness decision
makers with a road map; it guides them toirthestinations, and
does not take them to their destinations.

Managerial economics can bridge the gap be&twesconomic
theory and real world business decisions. Theagerial economic
logic and tools of analysis guide business decisiakers in:

1 identifying their problems in the achievement

2. collecting the relevant data and relatedsfact

3. processing and analysing the facts;

4 drawing the relevant conclusions;

5 determining and evaluating the alternativanseof achieving the
goal; and,

6. taking a decision.

Without the application of economic logic and toad$ analysis,
business decisions may likely be irrational andtaaty. Irrationality is
highly counter-productive.
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3.5 Self-Assessment Exercise
Discuss the important phases of business decisaking processes
4.0 CONCLUSION

This unit has been able to expose you to what ner@gconomics is
all about and why it is necessary to have it fieative business
decisions. Managerial Economics compriseth bmnicro-and
macro-economic theories. Its scope extends toethesonomic
concepts, theories, and tools of analysis usetlarahalysis of business
environment, and to find solutions to practicalibass problems.

5.0 SUMMARY

To put some light to the understanding and apptieciaof managerial
economics as a tool of business analysis, the imcised on the
following issues:

1. Economic analysis and business decisions,emh&vas pointed out
that business decision-making basically involves $kelection of best
out of alternative opportunities open to the bussnenterprise.

2. Scope of Managerial Economics, where wmkzhthat the scope
of managerial economics extends to some econonmmcegds and tools
used in analysing the business environment in dadseek for solutions
to practical business problems.

3. Managerial Economics and the gap between thaody practice,
where it was pointed out that there exists a gawd®n theory and
practice in the world of economic thinking and babar.  Managerial
economics can bridge this gap through logic andstob analysis that
guide business decision makers.

6.0 TUTOR-MARKED ASSIGNMENT

Why is the understanding of the principles of Mgar@al Economics
necessary for a business manager?

7.0 REFERENCES/FURTHER READING

Dwivedi, D. N. (2002) Managerial Economics, sixth edition
(New Delhi: Vikas Publishing House Ltd).
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UNIT 2: MEANING AND THEORIES OF PROFIT
CONTENTS

1.0 Introduction
2.0  Objectives
3.0 The Theory of Profit
3.1  Theories of Profit
3.2  Monopoly Profit
3.3  Self-Assessment Exercise
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

The term profit means different things to different people.
Businesspeople, accountants, tax collectors, erapkgyand economists
have their individual meaning of profit. In itsrggral sense, profit is
regarded as income accruing to equity holdershe dame sense as
wages accrue to the workers; rent accrues to owofersntable assets;
and, interest accrues to the money lenders. @adtlcountant, ‘profit’
means the excess of revenue over all paid out ,casish as
manufacturing and overhead expenses. It is mikeenhat is referred
to a ‘net profit'. For practical purposes profitlausiness income refers
to profit in accounting sense. Economisttancept of profit is the
pure profit or ‘economic profit'. Economic prbfs a return over and
above the opportunity cost, that is, the incomepected from the
second alternative investment or use of M@ssimesources. In this
unit, emphasis will be placed on the various cotgepprofit.

2.0 OBJECTIVES
By the time you must have gone through this uratj will be able to:

1. Define profit and differentiate between Accongt profit and
pure Economic profit.

2. Be familiar with the different theories of fito

3. Understand what is meant by monopoly profit.

3.0 The Theories of Profit

Before exposing you to the theories of profit, il Wwe helpful for you to
distinguish between two often misunderstood fipraooncepts: the

9
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Accounting profit and the Economic profit.
The Accounting Profit

Accounting profit may be defined as follows: Accting Profit= a=
TR — (w + r + | + m) where TR = Total Revenue; wwages and
salaries; r = rent; i = interest; and m = cost atenials.

You can observe that when calculating accountiraitpit is only the
explicit or book costs that are considered andraatgd from the total
revenue (TR).

The Economic or Pure Profit

Unlike accounting profit, economic profit takesanaccount both the
explicit costs and implicit or imputed costs. Tih®licit or opportunity
cost can be defined as the payment that would loessary to draw
forth the factors of production from their most amrative alternative
use or employment. Opportunity cost is theome is the income
foregone which the business could expect from tkeorsd best
alternative use of resources. The foregone incora&sred to here
include interest, salary, and rent, often catlatsfer costs.

Economic profit also makes provision for (@jsurable risks, (b)
depreciation, (c) necessary minimum payment toeareholders to
prevent them from withdrawing their capital inveshts. Economic
profit may therefore be defined as ‘residual ldefteraall contractual
costs, including the transfer costs of managemarstirable risks,
depreciation, and payments to shareholders haverbet Thus,

Economic or Pure Profit= e=TR-EC-1IC

where EC = Explicit Costs; and, IC = Implicit Casts

Note that economic profit as defined by thleove equation may
necessarily not be positive. It may be negatimeesit may be difficult
to decide beforehand the best way of using thenkssiresources. Pure
profit is a short-term phenomenon. It does nosteki the long-run
under perfectly competitive conditions.

3.1 Theories of Profit

The unsettled controversy on the sources of proéis led to the

emergence of various theories of profit in econ@nithe following
discussions summarise the main theories.

10
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3.1.1 Walker’'s Theory of Profit: Profit as Rent of Ability

One of the widely known theories of profit was sthby F. A. Walker
who theorised ‘profit’ as the rent of “exceptionabilities that an
entrepreneur may possess” over others.

He believes that profit is the difference betwden¢arnings of the least
and the most efficient entrepreneurs. Walker assuanstate of perfect
competition, in which all firms are presumed egoenagerial ability.
In Walker’s view, under perfectly competitive comains, there would
be no pure or economic profit and all firms woukltre only marginal
wages, which is popularly known in economicsrasmal profit’ .

3.1.2 Clark’s Dynamic Theory

The J. B. Clark’s theory is of the opinion that figarise in a dynamic
economy, not in a static economy. A stationeeny is defined as
the one in which there is absolute freedom odmpetition;
population and capital are stationary; promunct process remains
unchanged over time; goods continue to remain hemeaous; there is
freedom of factor mobility; there is no uncertairstygd no risk; and if
risk exists, it is insurable. In a static econothgrefore, firms make
only the ‘normal profit’ or the wages of management

A dynamic economy on the other hand, israttarized by the
following generic changes:

(1) population increases;

(i)  increase in capital,

(i)  improvement in production technique;

(iv) changes in the forms of business organinatiand,
(v)  multiplication of consumer wants.

The major functions of entrepreneurs or maragin a dynamic
environment are in taking advantage of the genehanges and
promoting their businesses, expanding sales, ahetiey costs.  The
entrepreneurs who successfully take advantage afigthg conditions
in a dynamic economy make pure profit.

From Clark’s point of view, pure profit exist onily the short-run.  In
the long-run, competition forces other firms totme changes made by
the leading firms, leading to a rise in demandféators of production.
Consequently, production costs rise, thus redu@rgjits, especially
when revenue remains unchanged.

11
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3.1.3 Hawley’s Risk Theory of Profit

The risk theory of profit was initiated by F. B. Wy in 1893.
According to Hawley, risk in business may arise thusuch reasons as
obsolescence of a product, sudden fall in the #atarkrices, non-
availability of crucial raw materials, introction of better
substitutes by competitors, risk due to fire, wadl ¢he like. Risk taking
is regarded as an inevitable accompaniment of dimprduction, and
those who take risk have a sound claim of a sepaeatard, referred to
as ‘profit’. Hawley simply refers to profit asetprice paid by society
for assuming business risk. He suggests that ésspeople would not
assume risk without expecting adequate compensatioaxcess of
actuarial value, that is, premium on calculablg.ris

3.1.4 Knight's Theory of Profit

Frank Knight treated profit as a residual returruteertainty bearing,
not to risk bearing as in the case of Hawley’s.igkhdivided risk into
calculable and non-calculable risks. Calculablésrisire those risks
whose probability of occurrence can be statistycaltimated on the
basis of available data. Examples of these typesks are risks due to
fire, theft, accidents, and the like. Calculab$ks are insurable. Those
areas of risk in which the probability of its acence is non-
calculable, such as certain elements of prodaatast that cannot be
accurately calculated, are not insurable.

3.1.5 Schumpeter’s Innovation Theory of Profit

The innovation theory of profit was developed bysejth A.

Schumpeter.  Schumpeter was of the opinion thetiofa such as
emergence of interest and profits, recurrenceaufetr cycles are only
incidental to a distinct process of econondevelopment; and
certain principles which could explain the process economic

development would also explain these economic bbkrsaor factors.
Schumpeter’'s theory of profit is thus embedded is theory of

economic growth.

In his explanation of the process of economic ghpwBchumpeter began
with the state of stationary equilibrium, charaisted by equilibrium in

all spheres. Under conditions of stationary elguaim, total receipts

from the business are exactly equal to the totsat oatlay, and there is
no profit. According to the Schumpeter’s theorywfih can be made

only by introducing innovations in manufacturinghaique, as well as
in the methods of supplying the goods. Sourcesrafvation include:

12
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Introduction of new commodity or a better lgyayood;
Introduction of new method of production;

Opening of a new market;

Discovery of new sources of raw material;,and

Organising the industry in an innovative mamwith the new
techniques.

grwpbpE

3.2 Monopoly Profit

Observe that the profit theories presented above wepounded in the
background of the existence of perfect competitiBut as conceived in
the theoretical models, perfect competition isheitnon-existent or is a
rare phenomenon. An extreme opposite of pedentpetition is the
existence of monopoly in the market. The termnapmly
characterises a market situation in which thera ingle seller of a
commodity that does not have close substitutes.

Monopoly arises due to such factors as:
(1) economies of scale;

(i)  sole ownership;

(i)  legal sanction and protection; and,
(iv)  mergers and acquisition.

A monopolist can earn pure or ‘monopoly’ profit amaintain it in the
long run by using its monopoly powers, including:

(1) powers to control price and supply;
(i)  powers to prevent entry of competitors bice cutting; and,
(i)  monopoly power in certain input markets.

3.3 SELF-ASSESSMENT EXERCISE

Discuss the basic difference between accountingitpand economic
profit.

In your personal opinion, which of the differenetmies of profit you
learned from this unit do you think is more bussii&e and why?

4.0 CONCLUSION

This unit has presented another important aspetit@nunderstanding
and application of managerial economics: the mepaind theories of
profit. Though it was observed that profit meatifferent things to
different people, you should bear in mindatth for practical

13
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purposes, profit or business income refers to pnofaccounting sense.
The Economist’s concept of profit is the pure groifined as a return
over and above the opportunity cost.

There are several important theories of profit agnevhich are: the
Walker’s theory; the Clark’s dynamic theory; Hawketheory; Knight's
theory; and, the Schumpeter’s Innovation theory.

5.0 SUMMARY

This unit serves as an important background tcsthdy of managerial
economics. It has presented the basic definitiohgrofit, both in

business accounting and economic terms. In aceayutérms, profit has
been defined simply as the difference between tevdrom sales and
explicit or out-of-pocket costs. In economic teymofit was defined as
the return over and above the opportunity costat ik, the income
expected from the second alternative investmenus® of business
resources. Economic profit makes provision ifsurable risks,
depreciation, necessary minimum payment to shadeh®lto prevent
them from withdrawing their capital investmentslt is also defined as
‘the residual left after all contractual costs,luting transfer costs of
management, insurable risks, depreciation, and paisn to

shareholders have been met.

The discussions on the theory of profits have eagosyou to the
different important theories of profit, includinghe Walker's theory
which refers to profit as rent of ability; the ke dynamic theory
which assumes that profits arise in a dynamic ecgnaot in a static
economy; the Hawley’s risk theory, which refersprofit as the price
paid by society for assuming business risk; thegkts theory which
looks at profit as a residual return to undetya bearing, not to
risk bearing as in Hawley’'s theory; am@thumpeter’s
innovation theory, which is embedded in his themrgconomic growth.
Schumpeter believes that profit can only be madeiriyoducing
innovations in manufacturing techniques, as wellnathe methods of
supplying the goods produced.

6.0 TUTOR-MARKED ASSIGNMENT
Enumerate the major areas of business decisionngaki business.

Outline the reason it might be important to distiisp between
accounting profit and economic or pure profit.

14
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UNIT 3: PROFIT MAXIMISATION AS A BUSINESS
OBJECTIVE
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1.0 INTRODUCTION

The conventional economic theory assumes thattpmdximisation is
the only objective of business firms. Profit magation forms the
basis of conventional price theory. It is the mestsonable, analytical,
and ‘productive’ business objective. This unit inegby familiarizing
you with the necessary and sufficient conditionsr fprofit
maximisation, followed by in depth presentationsd abusiness
examples.

2.0 OBJECTIVES
At the end of this unit, you will be expected to:

1. Understand the reason a firm sets its obje¢tivbe that of profit
maximisation
2. Know the necessary and sufficient conditions poofit
maximisation.

3. Solve problems involving profit maximisation.

3.0  Profit Maximisation Objective

Profit maximisation objective helps in predictinget behaviour of
business firms in the real world, as well as irdptng the behaviour of
price and output under different market conditionShere are some
theoretical profit-maximising conditions that we shihave in our finger
tips. These are presented below:

16
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3.1 The Profit-Maximising Conditions
We first define profit as:

=TR-TC, (3.1.2)
where TR = Total Revenue = Unit price (P) x Quani®) = PQ, and,
TC = Total cost = Variable Cost (VC) + Fixed CdsCj.

There are two major conditions that must fblilled for equation
(3.1.1) to be a maximum profit:

(i) the first-order (or necessary) condition, and
(ii) the second-order (or supplementary) condition.

The first-order condition requires that at a maximum profit, marginal
revenue (MR) must equal marginal Cost (MC). Nwi& by the term
‘marginal revenue’, we mean the revenue obtainethfthe production
and sale of one additional unit of output, whileaiginal cost’ is the
cost arising from the production of the one addgiounit of output.

The second-order conditionrequires that the first-order condition must
be satisfied under the condition of decreasing matgevenue (MR)
and increasing marginal cost (MC). Fulfilment tfis two conditions
makes the second-order condition the sufficoemdition for profit
maximizations.

The first-and second-order conditions can be taistl as in figure 3.1
below:

Figure 3.1: Marginal Conditions of Profit Maximisation

el

MR Pj

Output (Q)
e

As you can see in figure 3.1, the first-order ctindi is satisfied at
points P1 and P2, where MR = MC. But the secon@&odndition is

satisfied only at point P2, where technically, seeond derivative of the
profit function is negative. By implication, at shpoint, the total profit
curve has turned downward after having reacheuleitk.

17
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In technical terms, the profit-maximising conditsonan be formulated
as follows: Given profit ( ) = TR — TC to be mamzed, let:

In technical terms, the profit-maximising conditions can be formulated as follows:
Given profit( ) =TR - TC to be maximized, let:

TR = fiQ)and,

TC = f(Q)
where () = quantity produced and sold.

Then =F(Q) =f(Q)m — Q) (3.1.2)

The first-order condition requires that the first derivative of equation (3.1.2) should be
zero, so that:

d =dIR-dTC=0 (3.1.3)

dQ dQ dQ
You can observe that this condition holds only when:

dTR = dTC
dQ  dQ

or

MR = MC.

To get the second-order condition, we take the rsdd®rivative of the
profit function to get:

d2 =d2TR-d2TC (3.1.4)
dQ2  dQ2 dQ2

The second-order condition requires that equatoh.4) is negative, so
that:

d2TR- d2TC<0dQ2  dQ2

or
d2TR< d2TC (3.1.5)
dQ2 dQ2

Equation (3.1.5) may also be written as: Slope & #ISlope of MC,
since the left-hand side of equation (3.1.5) regmessthe slope of MR
and the right-hand side represents the slope of MC.

This implies that at the optimum point of profit xmaisation, marginal
cost (MC) must intersect the marginal revenue (N4&n below.

18



ECO 332 MANAGERIAL ECONOMICS

We conclude that maximum profit occurs where thstfiand second-
order conditions are satisfied.

Example

Suppose that the unit price of a commaodity is afiby:

P =100 - 2Q (3.1.6) Then,
TR = PQ = (100 — 2Q) Q

= 100Q - 2Q2
(3.1.7)

Suppose also that the total cost of producing abremodity is defined
by the cost function:

TC = 100 + 0.5Q2
(3.1.8)

You are required to apply the first-order conditidor profit
maximisation and determine the profit-maximisingeleof output.

According to the first-order condition, profit isaximized where: MR =
MC,

Or
dTR=dTC
dQ dQ

Given equations (3.1.7) and (3.1.8), we get:

MR =dTR= 100 - 4Q (3.1.9)
dQ

MC =dTC=1Q =Q (3.1.10)

dQ

It follows that profit is maximized whel

MR =MC

Or

100-40 =C (3.1.11

Solving for O in equation3.1.11), we ge

50 = 100
Q = 100/5 = 20.
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The output level of 20 units satisfies the firsti@r condition. Let us see
if it satisfies the second-order condition.

Recall that the second-order condition requiret tha

d2TR- d2TC< 0 dQ2 dQ2

d(100 — 4Q)- d(Q)< 0 dQ dQ

-4-1=-5<0

Thus the second-order condition is also satisfteatie@output level of 20
units. We therefore conclude that the profit-magint level of output
in this problem is 20 units.

To determine the maximum profit, you will subst@u20 for Q in the
original profit function. Thus, the maximum profill be:

*=TR-TC

= 100Q - 2Q2 — (10 + 0.5Q2)

=100Q —2.5Q2-10

= 100(20) — 2.5(20)2 - 10

= 2000 — 1000 —- 10

= 990.

We conclude that the maximum profit is N990 only.
3.2 SELF-ASSESSMENT EXERCISE

Examine critically profit maximisation as the oljjge of business firms
and discuss the alternative objectives of busifigss.
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4.0 CONCLUSION

Profit maximisation has been the prime objectiveclassical business
organizations. To maximise profit, certain condisomust be met, the
first being that at optimum profit- maximising pgithe firm’s marginal

revenue must equal marginal cost. Second, to enfiat maximum

profit is attained, the second derivative of thefprfunction is expected
to be less than zero.

5.0 SUMMARY

This unit informs you that profit maximisation objwe helps in
predicting the behaviour of business firms in thal wvorld, as well as in
predicting the behaviour of price and output unddferent market
conditions. In the discussions, you noted that iprcdn basically be
defined as the difference between revenue and .c@stsmaximize
profit, marginal revenue is equated with margiradtc We refer to this
as the first-order condition. The second-order @¢andrequires that the
first-order condition must be satisfied under tbadition of decreasing
marginal revenue (MR) and increasing marginal ¢iT).

6.0 TUTOR-MARKED ASSIGNMENT

Assuming the unit price of a commodity is defingd B = 90 — 2q, and
the cost function is given as: C = 10 + 0.5 g2,

1. Determine the profit-maximising level of outpanhd the unit
price.
2. Determine the cost-minimising level of output

7.0 REFERENCES/ FURTHER READING
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1.0 INTRODUCTION

Apart from profit maximisation, as you all know, diess firms have
the following objectives:

Maximisation of Sales revenue
Maximisation of the growth rate
Maximisation of manager’s utility function
Making satisfactory rate of profit
Long-run survival of the firm
Entry-prevention and risk-avoidance.

oukwnE

In this unit, we discuss these other business tibgscwith the aim of
acquainting you with the several reasons an erngur will choose to
be in business.

2.0 OBJECTIVES

Having gone through this unit, you will be able to:

1. Be more informed on objectives of a busineégamisation

2. Know the techniques of maximising revenue, poyt and
minimising costs

3. Be able to make effective decisions for bussnexpansion and
growth.
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3.0 Other Relevant Business Objectives

3.1 Sales, Growth Rate, and Maximisation of Utilif Function as
Business Objectives

3.1.1 Sales Revenue Maximisation as Business Oljee

It was one famous economist, W. J. Baumol, whoothiced the
hypothesis of Sales Revenue maximisation as amnattee to the

profit-maximisation objective. Baumol's reason fbe introduction of
this hypothesis is the usual dichotomy betweennassi ownership and
management, especially in large corporations. THdishotomy,

according to Baumol, gives managers some oppoytunitset their

personal goals other than profit maximisation guaddich business
owners pursue. Given the opportunity, managers ldvovant to

maximise their own utility function. And, the maglausible factor in
managers’ utility functions is the maximisation ehles revenue.
Baumol lists the factors that explain the managerg’suance of this
goal as follows:

First, salary and other monetary benefits of managers term more
closely related to sales revenue than to profits.

Second, banks and other financial institutions look at salevenue
while financing business ventures.

Third, trend in sales revenue is a readily available stdicof a firm’s
performance.

Fourth, increasing sales revenue enhances manager's grestige
profits go to the business owners.

Fifth, managers find profit maximisation a difficult objee to fulfill
consistently over time and at the same level. Brdfuctuate with
changing economic conditions.

Finally, growing sales tend to strengthen competitive spirithe firm
in the market, and

vice versa.

3.1.2 Technique of Total Revenue Maximisation

As noted earlier, total revenue (TR) can be defimgd

TR = PQ (3.1.1)
23
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where P refers to unit price and Q refers to qixasbld.

The optimisation problem here is to find the vatie) that maximises
total revenue.

The rule for maximising total revenue is that totalenue will be
maximized at the level of sales (Q) for which maaji(MR) = 0. In
other words, the revenue from the sale of the mafgunit of the
product must be equal to zero at the point of maxrmnevenue.

The marginal revenue (MR) is the first derivativietloe total revenue
(TR) function. For example, we want to find thedewf Q for which
revenue will be maximized if the price functiorgisen by:

P =500 -5Q (3.1.2)
Then by equation (3.1.1),

TR = PO = (50¢- 50)C
= 5000-50z2 (3.1.3

Marginal revenue (MR) =dTR 500 - 10Q (3.1.4)
AN

Setting equation (3.1.4) equal to zero accordintp¢orule, we get:
500-10Q =0 (3.1.5)
solving for Q in equation (3.1.5), we get:

500 = 10Q

or, 10 Q =500

Q =50.

This indicates that the revenue-maximising levebatput is 50 units.

The maximum total revenue can be obtained by gubisg 50 for Q in
the total revenue function,

TR = 500Q — 5Q2
Thus, TR = 500(50) — 5(50)2
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= 25,000 - 12,500
=N12,500.

3.1.3 Technique of Output Maximisation: Minimisation of
Average Cost

The optimum size of the firm is the sizanimises the average
cost of production. This is also refertecs the most efficient size
of the firm. Knowledge of the optimum size of anfiis very important
for future planning under three important condision

First, a businessperson planning to set up a new produahd would
like to know the optimum size of the plandr ffuture planning.
This issue arises because, as the theory of ptioduindicates, the
average cost of production in most productive @ty decreases to a
certain level of output and then begins to increase

Second,the firms planning to expand their scale of prducwould
like to know the most efficient level of the econemof scale so that
they can be able to plan the marketing of the pcbdacordingly.

Third, businesspeople working under competitiveusiness
environment are faced with a given market pri€aeir profit therefore,
depends on their ability to reduce their unit cosproduction. And,
given the technology and input prices, the prospefc reducing unit
cost of production depends on the size oflpction. The problem
decision makers face under this condition is howirtd the optimum
level of output or the level of output that miniessthe average cost of
production.

As implied earlier, under general productiotonditions, the
optimum level of output is the one that minimidhe average cost
(AC), where the average cost can be defined asatiee between total
cost (TC) and quantity produced (Q). Thus,

AC =TCQ (3.1.6)

Suppose the total cost function of a firm is aivsr

TC =100 + 60Q + 4Q2 (3.1.7)
then

AN —TOHMN — 1NNLNANLAN
Q Q
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=100 + 60 + 4Q (3.1.8) Q
The problem here is to find the value of Q thatimises the average
cost, as represented in equation (3.1.8).

The Minimisation Rule. Like the maximisation rule, the minimization
rule is that the derivative of the function to beaimised must be equal
to zero. It follows that the value the value afut (Q) that minimises

average cost (AC) can be obtained by taking thst @lerivative of the

AC function and setting it equal to zero and sajvior Q.

Thus, in the current example,

dAC = d(1000Q-1 +60+4Q¥ -100+ 4 (3.1.9)
dQ  dQ Q2

Setting equation (2.3.9) equal to zero, we get:

-100/Q2 + 4 =0
-100/Q2 = -4
-4Q2 = -100

Q2 =100/4 = 25
Q=V25=5

Thus, the level of output that minimises averaga 05 units.

3.1.4 Maximisation of Firm's Growth Rate as an Altenative
Objective

According to Robin Marris, managers attempt to mmaseé a firm’'s
balanced growth rate, subject to managerial anan@ral constraints.
Marris defines firm’s balanced growth rate (G) as:

G = GD = GC
(3.1.20)

where GD and GC are growth rate of demand for itihed product and
growth rate of capital supply to the firm, respeely.

Simply stated, a firm’s growth rate is said to ladabbced when demand
for its product and supply of capital to the firntiease at the same rate.
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Marris translated these two growth rates into twibty functions: (i)
manager’s utility function (Um), and (ii)

business owner’s utility function ¢J where:
Un = f(salary, power, job security, prestige, status). (3.1.21)
U, = f(output, capital, market-share, profit, publgteem). (3.1.22)

The maximisation of business owner’s utility (Uojglies maximisation
of demand for the firm’s product or growth of theply of capital.

3.1.5 Maximisation of Managerial Utility Function as an
Alternative Objective

O. E. Williamson propounded the hypothesis of masation of
managerial utility function. He argues that manadeave the freedom
to pursue objectives other than profit maximisativfanagers seek to
maximise their own utility function subject to ammum level of profit.
According to Williamson, manager’s utility functiatzan be expressed
as:

U =f(S, M, ID) (3.1.23)

where S = additional expenditure on staff
M = managerial emoluments
ID = discretionary investments

According to the hypothesis, managers attempt wimiae their utility
function subject to a satisfactory profit. A minim profit is necessary
to satisfy the shareholders or else the manage’'s¢curity will be at
stake.

3.1.6 Long-run Survival and Market-share as a Busiass Objective

K. W. Rothschild proposed the hypothesis of long-gurvival and
market-share goals. According to the hypotheses ptimary goal of the
firm is long-run survival. Other economists suggésit attainment and
retention of a constant market share is an additiobjective of the
firms. Managers therefore, seek to secure therketashare and long-
run survival. The firms may seek to maximise theimg-run profit,
which may not be certain.
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3.1.7 Entry-prevention and Risk-avoidance as Busiss Objective

Other alternative objectives of business firms asygested by
economists are the prevention of entry of new fiend risk avoidance.
It is argued that the motive behind entry-preventitay be any or all of
the followings:

(@) profit maximisation in the long-run; (b) securing a constant
market share; and,

(©) avoidance of risk caused by unpredictabddaviour of new
firms.

The advocates of profit maximisation as businesgotibe argue,
however, that only profit-maximising firms can swevin the long-run.
Firms can achieve all other subsidiary objectives goals easily only if
they can maximise their profits.

Another argument is that prevention of entry mayhgemajor objective
in the pricing policy of the firm, particularly ithe case of limit pricing.
But the motive behind entry- prevention is to secairconstant share in
the market, which is compatible with profit maxiati®n.

3.2 SELF-ASSESSMENT EXERCISE

Outline the major reasons a manager must know Hjectives of a
business firm, apart from profit maximisation.

4. CONCLUSION

We have discovered from this unit that, apart fionofit maximisation,
business firms have the following objectives:

Maximisation of Sales revenue
Maximisation of the growth rate
Maximisation of manager’s utility function
Making satisfactory rate of profit
Long-run survival of the firm
Entry-prevention and risk-avoidance.

The advocates of profit maximisation as businesgabive argue,
however, that firms can achieve all other subsydadojectives and goals
easily only if they can maximise their profits.

Another important argument has been that preverdfoantry may be
the major objective in the pricing policy of thenfi, particularly in the
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case of limit pricing. But the motive behind enpyevention is to secure
a constant share in the market, which is compatilth profit
maximisation.

5.0 SUMMARY

This unit stress the point that managers oftentrsgit personal goals
different from profit maximisation, the goal usyafiursued by business
owners. Some good examples of such manager olgecére sales,
growth rate, and maximisation of utility functiohhe factors explaining
this include the fact that:

First, salary and other monetary benefits of managers term more
closely related to sales revenue than to profits.

Second, banks and other financial institutions look at satevenue
while financing business ventures.

Third, trend in sales revenue is a readily available eidicof a firm’s
performance.

Fourth, increasing sales revenue enhances manager's prestige
profits go to the business owners.

Fifth, managers find profit maximisation a difficult objee to fulfill
consistently over time and at the same level. Brdfuctuate with
changing economic conditions.

Finally, growing sales tend to strengthen competitive spirithe firm
in the market, and vice versa.

Other similar objectives include: making satisfagtprofit rate, long-
run survival of the firm, and entry-prevention amndk-avoidance.
Knowledge of these other business objectives isentisd for
management decisions.

6. TUTOR-MARKED ASSIGNMENTS

Apart from the business objectives discussed is tmit, can you
enumerate and discuss briefly other business aogsciyou can think
of?

7. REFERENCES/FURTHER READING

Dwivedi, D. N. (2002) Managerial Economics, sixth edition
(New Delhi: Vikas Publishing House Ltd).
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1.0 INTRODUCTION

The maximisation and minimization techniques a<errefli to and
discussed in the previous units are generally medeto in economics as
unconstrained optimisation or minimisation, as the case may baey
are unconstrained in the sense that firms are assumoperate under
no constraints on their activities. In the real ibass world however,
firms face serious resource constraints. They néad.example, to
maximise output with given quantity of capital alatbour time. The
techniques used to optimise the business objesjive(der constraints
are referred to asonstrained optimisation techniques.The three
common techniques of optimisation include:

() Linear Programming,
(i)  constrained optimisation by substitutiongdan
(i)  Lagrangian multiplier.

The linear programming technique has a wide rafiggplications and
should be a subject in itself, usually dssmd in detail under
guantitative techniques in economics. This disomssvill attempt to
summarise the two other important techniquést is, constrained
optimisation by substitution and Lagrangiamtiplier.

2.0 OBJECTIVES
At the end of this unit, you will be expected to:

1. Understand the meaning and importance of cansttaptimisation
2. Know the applicable techniques in constraingithadsation
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3. be able to apply optimisation principles inibess decisions
3.0 The Constrained Optimisation Techniques

There are basically two mostly used optimisatiazhteques including:
the substitution method; and, the Lagrangian miigtipnethod

3.1 Constrained Optimisation by Substitution Method
This technique will be illustrated in two yg& (i) constrained

profit maximisation problem, and (ii) constrainedst minimisation
problems.

3.1.1 Constrained Profit Maximisation
Let the profit function of an hypothetical firm lgeven as:

= f(X, Y) = 100X - 2X2 - XY + 180Y - 4Y2
(3.1.1) Where X and Y represent two products.

We wish to maximise equation (3.1.1) subject todbrestraint that the
sum of the output of X and Y be equal to 30 uritsat is,

X+Y=30 (3.1.2)
Solving by the substitution method, we obtain d®fes:

First note that the process of the substitutiorhem@tinvolves two steps

1. express one of the variables (X or Y in tase) in terms of the
other and solve the constraint equation for ontheim (X or Y),
and

2. substitute the solution obtained into theeobiye function (that

is, the function to be maximized or the profit ftion) and solve
the outcome for the other variable.

Solution

Given the constraint equation 3.1.2), we solvethervalues of X and Y
in terms of one another to obtain:

X=30-Y Or
Y=30-X

31



ECO 332 MANAGERIAL ECONOMICS

By substituting the value of X into the profit egjoa (3.1.1), we obtain:

= 100(30 — Y) — 2(30 — Y)2 — (30 — Y)Y + 180Y — 4Y?2
= 3000 — 100Y — 2(900 — 60Y + Y2) — 30Y + Y2 + 180¥4Y2

= 3000 — 100Y — 1800 + 120Y — 2Y2 — 30Y + Y2 + 180%Y2

= 1200 + 170Y - 5Y2
(3.1.3)

Equation (3.1.3) can now be maximised by obtaitih@gfirst derivative
and setting it equal to zero and solving for Y:

d =170-10Y =0 (3.1.4)
dy

Solving equation (3.1.4) for Y, we get:
10Y =170
Y =17.

Substituting 17 for Y into the constraint equat{8l.2), we get: X + 17
=30

X=13

It follows that the optimum solution for the cormstred profit
maximisation problem is X= 13 units and Y = 17 anifhis values of X
and Y satisfy the constraint. Expressed differertthe firm maximises
profit by producing and selling 13 units of productand 17 units of
product Y.

The maximum profit under the given constraint cawibe obtained by
substituting the above values of X and Y into thefip function,
equation (3.1.1):

(X, Y)= (13, 17) = 100(13) — 2(13)2 — (13)(1¥7)180(17) — 4(17)2
= 2,645.

Thus, the maximum profit under constraint is N2,646can be shown
that maximum profits under constraints is less thaaximum profits
without constraints.

3.1.2 Constrained Cost Minimisation

We now apply the substitution method to the problaihtonstrained
32



ECO 332 MANAGERIAL ECONOMICS

cost minimisation. Suppose the cost function ofrian foroducing two
goods, X and Y, is given by:

C=2X2 - XY +3Y2
and the firm must meet a combined order of 36 urfithe two goods.

The problem is to find and optimum combination leé products X and
Y that minimises the cost of production. Alternatstated, we

Minimise C = 2X2 —XY + 3Y2
(3.1.5) Subject to X + Y = 36
(3.1.6)

Again, substitution method requires that the camstrequation (3.1.6)
is expressed in terms of any of the two goods, ¥ ah and then
substituted into the objective function (equati8ril(5)). Expressing X
in terms of Y, we get:

X=36-Y (3.1.7
Substituting equation (3.1.7) for X in the objeetiunction, you get:
C=2(36-Y)2-(36-Y)Y +3Y2

=2(1296 — 72Y + Y2) — 36Y + Y2 + 3Y2

= 2592 — 144Y + 2Y2 - 36Y + Y2 + 3Y2

= 2592 - 180Y + 6Y2
(3.1.8)

According to the optimisation rule, for the now etfjve function
(equation (3.1.8)) to be minimised, the first dative must be equal to
zero, Vviz:

dC=180+12Y =0 (3.1.9)
dy

Solving for Y in equation (3.1.9), we get the vabfeY as follows:

12Y =180
Y =15

Substituting this value into the constraint equa{{8.1.6), you get: X +
15=36
X=21

Thus, the optimum solution demands that 21 unitX @ihd 15 units of
Y minimise the cost of meeting the combined ordeB®units (that is,
21 + 15 = 36 units). The minimum cost of produciigunits of X and
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15 units of Y can be obtained as follows, usingatignm (3.1.5), the
objective function:

Minimum Cost = 2X2 — XY + 3Y2

= 2(21)2 — (21)(15) + 3(15)2

=882 — 315 + 675

= 1,242

Thus, the minimum cost of producing the combinetkors N1,242.
3.2 Constrained Optimisation by Lagrangian Multiplier Method

The lagrangian method is most useful in solving plex optimisation
problems. In this discussion, we summarise thishogtusing two

illustrations:

5. aconstrained profit maximisation problem, and
6. a constrained cost minimisation problem

3.2.1 Constrained Profit Maximisation

We refer to the profit function of equation (3.1.ijith some constraint
imposed, so that we:

Maximse (X, Y) = 100X — 2X2 — XY + 180Y - &Y
(3.2.1) Subject to X + Y = 30
(3.2.2)

The basic approach of the Lagrangian method is dmbine the
objective function and the constraint equation ¢onf a Lagrangian
function. This is then solved using partial fistder derivatives.

The Lagrangian function is formulated simply by:

First, setting the constraint equation (3.2.2) étjuaero:

X+Y-30=0

Second, multiplying the resulting equation by r€€k letter,
“lambda”):

(X +Y —30).
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Adding this to the objective function, we get thegkangian function as:

Z = 100X — 2X2 — XY + 180Y — 4Y2 + (X + Y — 30)
(3.2.3)

Equation (3.2.3) is the Lagrangian function withethh unknowns, X, Y,
and . The values of these unknowns that maxirdiseill also
maximize Profit (). The Greek letter, , idemed to as the
Lagrangian multiplier. It measures the impact afnaall change in the
constraint on the objective functions.

We are now required to maximise Z (equation (3.2T®) do this, we
first obtain the partial derivatives of Z with regp to X, Y, and and
set each equal to zero to satisfy the first-ordenddion for

optimisation. This will give rise to a simultaneoeguation system in
three unknowns, X, Y, and as indicated below:

Z = 100X —2X2 — XY + 180Y —4Y2 + (X+Y —30)

Z=100-4X-Y+ =0 (3.2.4)
X
Z=-X+180-8Y+ =0 (3.2.5)
Y
Z=X+Y-30=0 (3.2.6)

Solving for X, Y, and in the above simultaneeggiation system, you
obtain the values of X, Y, and that maximise abgctive function in

equation (3.2.1). Using the necessary technige®leing simultaneous
equation systems, you obtain the solutions: X = 13

Y =17, and,

= 31.

The value of implies that if output is increadsdl unit, that is, from
30 to 31 units, profit will increase by about N3nd if output is
decreased from 30 to 29 units, profit will decrebgeabout N31.

3.2.2 Constrained Cost Minimisation

Suppose a firm has to supply a combined order 6fus0ts of products
X and Y. The joint cost function for the two pradsiis given by:

C = 100X2 + 150Y2
(3.2.7)
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Since the gquantities to be produced of X and Yratespecified in the
order, the firm is free to supply X and Y in anyndanation. The
problem is therefore, to find the combination o&Xd Y that minimises
cost of production, subject to the constraint, X = 500. Thus, we are
required to:

Minimise C =100X2 + 150Y2

Subject to X +Y =500 (3.2.8)

The Lagrangian function can be formulated as iraéqo (3.2.9) below:
Zc =100X2 + 150Y2 + (500 - X -Y) (3.2.9)

As before, the first-order partial derivatives yiel

_Zc

X=200X- =0 (3.2.10)

_Zc

Y=300Y- =0 (3.2.11)

_Zc =500-X-Y=0 (3.2.12)

Again, solving the above simultaneous equationxfoyr, and , we get
the solution to the cost minimisation problem.

For simplicity, substract equation (3.2.11) fronuatpn (3.2.10), you
get:

200X - -(300Y- )=0

200X —300Y =0

200X = 300Y

X =1.5Y (3.2.13)
Substituting 1.5Y for X in equation (3.2.12), we:ge
500-15Y-Y=0

500 -2.5Y=0

2.5Y =500

Y =200
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Substituting Y = 200 into the constraint equati82(8), you get: X +
200 = 500
X = 300.

It follows that the solution to the minimisationoptem is that X = 300
and Y = 200 will minimise the cost of producing teembined 500 units
of the products X and Y.

The minimum cost is obtained by using the objectivection (equation
(3.2.7)) as follows:

C = 100X2 + 150Y2

= 100(300)2 + 150(200)2
= 9,000,000 + 6,000,000
= 15,000,000

Thus the minimum cost of supplying the combined 60i@s of products
X and Y is N15 million.

3.3 SELF-ASSESSMENT EXERCISE

Briefly discuss what you understand by constraioptimisation. How
would you interpret the lagrangian multiplier.

4.0 CONCLUSION

This unit has presented the basic principles ostamed optimisation,
with special emphasis on profit maximisation andtcminimisation.
Among the various techniques of constrained opatros, the ones that
are used most of the time are: (i) the substitutieethod; and, (ii) the
Lagrangian multiplier method.

5.0 SUMMARY

The techniques used to optimise the business olgést under
constraints are referred to esnstrained optimisation techniquesThe
three common techniques of optimisation includ@ Linear
Programming, (ii) constrained optimisation by subsitution, and(iii)
Lagrangian multiplier. The linear programming technique has a wide
range of applications and should be a subjecteifjtusually discussed
in detail under quantitative techniques in econ@michis unit has
attempted to outline the two other important tegbes, that is,
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constrained optimisation by substitution and Lagran multiplier. Both
technigues were illustrated by profit maximisatioand cost
minimisation problems. Under the Langrangian methed very
important multiplier, the Langrangian multipliér, was introduced. The
value ofA would imply that if a business firm increases omtpy 1 unit,
all things being equal, profit will increase by Nihd vice versa.

6.0 TUTOR-MARKED ASSIGNMENT

The B-Products Plc produces two products, X and The profit
function of this company is given by:

= 10X — X2 — XY + 18Y - 2Y2

The company is under the obligation to produce mimum combined outp40

units. Find the number wnits that will be produced
the products X and Y, subject to the total of 4@3yrthat maximise
profit. Use the Lagrangian multiplier method.
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1.0 INTRODUCTION

Decision analysis is the modern approach to detismaking both in
economics and in business. It can be defined asldgeal and
guantitative analysis of all the factors influergia decision. The
analysis forces decision makers to assume someeanties in the
decision-making process. By so doing, they relyemun rules that are
consistent with their logic and personal behavidben on the
mechanical use of a set of formulas and tabulatelblghbilities.

The primary aim of decision analysis is to incre#ise likelihood of

good outcomes by making good and effective decssiorA good

decision must be consistent with the informatiod areferences of the
decision maker. It follows that decision analypi®vides decision-
making framework based on available information the business
environment, be it a sample information, judgmemé&rmation, or a
combination of both.

As you may have noticed in unit 5, optimisationtg@iques are regarded
as the most important techniques in the manageegalsion-making

processes. An optimisation technique is generakfindd as the

technique used in finding the value of the independ/ariable(s) that
maximises or minimises the value of the dependanéable.

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

1. Understand what decision analysis is all about
2. Know how you can make business decisions uoaoleditions of
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uncertainty

3. Analyse decision problems with a view to pdovg solutions.

4. Use sample information in making business a&@wdnomic
decisions

5. Be informed about time perspective in busirtesssions.

3.0 Decision Analysis

Most decision-making situations involve the choiok one among
several alternatives actions. The alternative astioand their
corresponding payoffs are usually known to the slenimaker in
advance. A prospective investor choosing one invexst from several
alternative investment opportunities, a store owdetermining how
many of a certain type of commodity to stock, armbmpany executive
making capital-budgeting decisions are some exanpfea business
decision maker selecting from a multitude of a rwde of alternatives.
The decision maker however, does not know whicarmétive which
alternative will be best in each case, unless bealBo knows with
certainty the values of the economic variables #ftdct profit. These
economic variables are referred to, in decisionlysig as states of
nature as they represent different events that eeayr, over which the
decision maker has no control.

The states of nature in decision problems are gdypetenoted by si (i =

1, 2, 3, ..., k), where k is the number of or differstates of nature in a
given business and economic environment. It israssl here that the
states of nature are mutually exclusive, so thatww states can be in
effect at the same time, and collectively exhaestso that all possible
states are included within the decision analysis.

The alternatives available to the decision makerdanoted by

ai(i=1, 2,3, ..., n), where n is the number chitable alternatives. It
is also generally assumed that the alternativestitote a mutually
exclusive, collectively exhaustive set.

3.1 Certainty and Uncertainty in Decision Analysis

When the state if nature, si, whether known or wmkm has no
influence on the outcomes of given alternatives sesethat the decision
maker is operating under certainty. Otherwise,leels operating under
uncertainty.

Decision making under certainty appears to be smiblan that under
uncertainty. Under certainty, the decision makerpy appraises the
outcome of each alternative and selects the ortebst meets his/her
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objective. If the number of alternatives is vergthhowever, even in
the absence of uncertainty, the best alternativg bma difficult to
identify. Consider, for example, the problem ofl@ivery agent who
must make 100 deliveries to different residencedtsied over Lagos
metropolis. There may literally be thousands dfedent alternative
routes the agent could choose. However, if thatbged only 3 stops to
make, he/she could easily find the least-cost route

Decision making under uncertainty is always congiéd. It is the

probability theory and mathematical expectationst tbffer tools for

establishing logical procedures for selecting thestb decision

alternatives. Though statistics provides the sunecfor reaching the
decision, the decision maker has to inject his/h@uition and

knowledge of the problem into the decision-makiragrfework to arrive
at the decision that is both theoretically jushfea and intuitively

appealing. A good theoretical framework and comseose approach
are both essential ingredients for decision makimder uncertainty.

To understand these concepts, consider an invesshring to invest

N100,000 in one of three possible investment adtieras, A, B, and C.
Investment A is a Savings Plan with returns of £eet annual interest.
Investment B is a government bond with 4.5 per@mtual interest.
Investments A and B involve no risks. Investmentddsists of shares
of mutual fund with a wide diversity of availableltdings from the

securities market. The annual return from an invest in C depends on
the uncertain behaviour of the mutual fund undetying economic

conditions.

The investors available actions (ai; | = 1, 2, Bark as follows al: Do
not invest a2: Select investment A the 6% banknggvplan.

a3: Select investment B, the 4.5 % government ba. Select
investment C, the uncertain mutual fund

Observe that actions al to a3 do not involve uateit as the outcomes
associated with them do not depend on uncertairkeharonditions.

Observe also that action a 2 dominates actionsndla8. In addition,

action al is clearly inferior to the risk-free go® growth investment
alternatives a2 and a3 as it provides for no growitithe principal

amount.

Action a4 is associated with an uncertain outcoha, tdepending on
the state of the economy, may produce either ativegeeturn or a
positive return. Thus there exists no apparentidante relationship
between action a4 and action a2, the best amongdiens involving
no uncertainty.
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Suppose the investor believes that if the markdovsn in the next year,
an investment in the mutual fund would lose 10 @etrceturns; if the
market stays the same, the investment would staydme; and if the
market is up, the investment would gain 20 perceturns. The investor
has thus defined the states of nature for his/heestment decision-
making problem as follows:

sl: The market is down.

s2: The market remains unchanged. s3: The marksgt

A study of the market combined with economic exagohs for the
coming year may lead the investor to attach sulggirobabilities of
0.25, 0.25, and 0.50, respectively, the the sttesture, s1, s2, and s3.
The major question is then, how can the invest@ e foregoing
information regarding investments A, B, and C, #relexpected market
behaviour serves as an aid in selecting the inverdthat best satisfies
his/her objectives? This question will be consedein the sections that
follow.

3.2 Analysis of the Decision Problem

In problems involving choices from many alternasivene must identify
all the actions that may be taken and all the stafenature whose
occurrence may influence decisions. The actioalkte nhone of the listed
alternatives whose outcome is known with certaintpy also be
included in the list of actions. Associated witlcleaction is a list of
payoffs. If an action does not involve risk, treypff will be the same
no matter which state of nature occurs.

The payoffs associated with each possible outcomea idecision
problem should be listed in a payoff table, defiasd listing, in tabular
form, of the value payoffs associated with all plolssactions under
every state of nature in a decision problem.

The payoff table is usually displayed in grid formith the states of
nature indicated in the columns and the actionshenrows. If the

actions are labeled al, a2, ..., an, and the statesture labeled s1, s2,
..., Sk, a payoff table for a decision problem appess in table 3.2.1
below. Note that a payoff is entered

in each of the nk cells of the payoff table, onetfe payoff associated
with each action under every possible state ofreatu
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Table 3.2.1: The Payoff Table

STATE OF NATURE

ACTION S4 Sz S3 Sk

a4
dz
da

an

Example

The managing director of a large manufacturing camygs considering
three potential locations as sites at which todailubsidiary plant. To
decide which location to select for the subsidiplgnt, the managing
director will determine the degree to which eactatmn satisfies the
company'’s objectives of minimising transportati@sts, minimising the
effect of local taxation, and having access to mpla pool of available
semi-skilled workers. Construct a payoff table pagloff measures that
effectively rank each potential location accordioghe degree to which
each satisfies the company’s objectives.

Solution

Let the three potential locations be sites A, BJ & To determine a
payoff measure to associate with each of the cowgipaobjectives
under each alternative, the managing director stilbgdy assigns a
rating on a 0 — to — 10 scale to measure the deigreghich each
location satisfies the company’s objectives. Facheobjective, a 0
rating indicates complete dissatisfaction, whilel@ rating indicates
complete dissatisfaction. The results are presant&ble 3.2.2 below:

Table 3.2.2: Ratings for three alternative plant sites for a
Manufacturing Company

ALTERNATIVE
COMPANY OBJECTIVE Site A Site B Site C
Transportation Costs 6 4 10
Taxation Costs 6 9 5
Workforce Pool 7 6 4

To combine the components of payoff, the managiimgctbr asks
himself, what are the relative measures of impagaof the three
company objectives | have considered as componehtpayoff?
Suppose the managing director decides that mimigpisiansportation
costs is most important and twice as important dber the

43



ECO 332 MANAGERIAL ECONOMICS

minimization of local taxation or the size of waokée available.
He/she thus assigns a weight of 2 to the trangjpmmtecosts and
weights of 1 each to taxation costs and workfor€his will give rise to
the following payoff measures:

Payoff (Site A) = 6(2) + 6(1) + 7(1) =25

Payoff (Site B) = 4(2) + 9(1) + 6(1) =23

Payoff (Site C) =10(2) + 5(1) + 4(1) = 29

3.3 SELF-ASSESSMENT EXERCISE

Enumerate the major areas of business deemaking.

How does the study of managerial economics feelpusiness
manager in decision-making?

4.0 CONCLUSION

This unit focuses on business decision analysibe iflea is that the
most plausible way

of making business decisions is to look at and ysealbusiness
opportunities, variables, and challenges. To hy@lp carry out these
important tasks, the unit presents important dsions on:

1. Certainty and uncertainty in decision analysis

2. Analysis of decision problems

5.0 SUMMARY

This unit informs you that most decision-makingiattons involve the
choice of one among several alternatives actions. The alternative
actions and their corresponding payoffs are usuittpwn to the
decision-maker in advance.

When the state if nature, si, whether known or wmkm has no
influence on the outcomes of given alternatives) yoll say that the
decision maker is operating under certainty. Otls¥w he/she is
operating under uncertainty. Decision making uragtainty appears
to be simpler than that under uncertainty. Undgtainty, the decision
maker simply appraises the outcome of each aliemand selects the
one that best meets his/her objective.

In problems involving choices from many alternasivene must identify
all the actions that may be taken and all the stafenature whose
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occurrence may influence decisions. The actioake hone of the listed
alternatives whose outcome is known with certaintgy also be
included in the list of actions. Associated withcleaction is a list of
payoffs. If an action does not involve risk, treypff will be the same
no matter which state of nature occurs.

6.0 TUTOR-MARKED ASSIGNMENT

For each of the following business decision-makmgblems, list the
actions available to the decision maker and théestaf nature that
might result to affect the payoff:

(@) The replacement of manually operated packagiachines by a
fully automated machine;

(b) The leasing of a computer by a commercialkbanprocess
checks and handle internal accounting;

(c) The expansion of the market of a brewery framwo-state
market to either a four-state market or a sevete-starket;

(d) The assignment of seven secretaries to sexegutives; and,

(e)  The investment of a company pension fund.

7.0 REFERENCES/FURTHER READING

Dwivedi, D. N. (2002) Managerial Economics, sixth edition
(New Delhi: Vikas Publishing House Ltd).
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1.0 INTRODUCTION

As you noted in unit 6, decision analysis proviges with decision-
making framework based on available information the business
environment, in the form of either sample informatior judgment
information or both. In this unit, we examine ihgortant features of
business decision making as they relate to expetigoetary values,
availability of sample information, and time persipee.

2.0 OBJECTIVES
Having gone through this unit, you will be able to:

Have additional leverage in decision makingcpsses

Be informed on how to make expected monetahyevdecisions
Use sample information in profitable busingssisions
Understand and take into consideration timespgesetives in
business planning.

PonPE

3.0 Important Features of Business Decision-Makingrocesses
3.1 Expected Monetary Value Decisions

A decision-making procedure, which employs bothhgoff table and
prior probabilities associated with the states afure to arrive at a
decision is referred to as the Expected Monetaryué&/adecision
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procedure. Note that by prior probability we meprobabilities

representing the chances of occurrence of the ifddii¢ states of
nature in a decision problem prior to gathering sasnple information.
The expected monetary value decision refers te¢hection of available
action based on either the expected opportunity msthe expected
profit of the action.

Decision makers are generally interested in then@tmonetary value
decisions. The optimal expected monetary valuesdetiinvolves the
selection of the action associated with the minimwempected
opportunity loss or the action associated with iiximum expected
profit, depending on the objective of the decisiaker.

The concept of expected monetary value applies enalkical
expectation, where opportunity loss or profit is tandom variable and
the prior probabilities represent the probabilitgtdbution associated
with the random variable.

Theexpected opportunity losss computed by:

E(Li) = >all j LijP(s)), i=1,2,...,n)

where Lij is the opportunity loss for selectingiantai given that the
state of nature, sj, occurs and P(sj) is the gmiobability assigned to the
state of nature, s;.

Theexpected profitsfor each action is computed in a similar way:
E(wi) = Y all j wijP(sj))

whererij represents profits for selecting action ai

Example

By recording the daily demand for a perishable cadlity over a period

of time, a retailer was able to construct the follmy probability
distribution for the daily demand levels:
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Table 3.1.1: Probability Distribution for the Daily Demand

S P(s)

1 0.5
2 0.3
3 0.2
4 or more 0.0

The opportunity loss table for this demand-inventory situation is as follows:

Table 3.1.2: The Opportunity Loss Table
StateofNature,Demand

Action, Inventory si(1)  s:(2) sa(3)
ai(1) 0 3 6
a,(2) 2 0 3
as(3) 4 2 0

We are required to find the inventory level that minimises the expected
opportunity loss.

Solution

Given the prior probabilities in the first tabl&etexpected opportunity
loss are computed as follows:

E(Li) 5 Y= 3LijP(s ), for each inventory level, 1 =1, 2, 3

The expected opportunity losses at each invenewgli become:

E(L1) = 0(0.5) + 3(0.3) + 6(0.2) = N2.10

E(L2) = 2(0.5) + 0(0.3) + 3(0.2) = N1.60

E(L3) = 4(0.5) + 2(0.3) + 0(0.2) = N2.60

It follows that in order to minimize the expectepportunity loss, the
retailer should stock 2 units of the perishable emdity. This is the
optimal decision.

3.2 Decision Making Involving Sample Informatio

In discussing prior probabilities, recall it was tex that prior

probabilities are acquired either by subjective esbn or by

computation from historical data. No current imi@tion describing the
probability of occurrence of the states of naturaswassumed to be
available.
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In many cases, observational information or otlvete:nce are available
to the decision maker either for purchase or at tust of
experimentation. For example, a retailer whosenegs depends on the
weather may consult a meteorologist before makiagisibns, or an
investor may hire a market consultant before inmgst Market surveys
carried out before the release of a new producesgmt another area in
which the decision maker may seek additional infatiomn. In each of
these examples, the decision maker attempts toiracgquformation
relative to the occurrence of the states of nahama a source other than
that from which the prior probabilities were cormgmiit

When such information are available, Baye's Law banemployed to
revise the prior probabilities to reflect the nemformation. These
revised probabilities are referred to as postgiobabilities.

By definition, the posterior probability represehteymbolically by
P(sk/x) is the probability of occurrence of thetestaf nature sk, given
the sample information, x. This probability is qmued by:

P(skix) = _P(xigP(k) .

Yall iP(x/si)P(si)

The probabilities, P(x/si) are the conditional mabllities of observing
the observational information, x, under the statesature, si, and the
probabilities P(si) are the prior probabilities.

The expected monetary value decisions are fornuiliatéghe same way
as before, except that the posterior probabildiesused instead of prior
probabilities. If the objective is to minimize tlexpected opportunity
loss, the quantity is computed for each action afhe expected
opportunity loss in this case is computed by:

E(Li) =>all I LijP(si/x) 1=1,2,3,..,n

Example

It is known that an assembly machine operates atpercent or 10
percent defective rate. When running at a 10 pe¢rdefective rate, the
machine is said to be out of control. It is theatsdown and readjusted.
From past experience, the machine is known to rurb gercent
defective rate 90 percent of the time. A samplsipé n = 20 has been
selected from the output of the machine, and y =

2 defectives have been observed. Basedoth the prior and
sample information, what is the probability aththe assembly
machine is in control (running at 5 percent dede rate)?

Solution
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The states of nature in this example relates toagsembly machine
defective rates. Thus the states of nature include:

sl = 0.05, and s2 = 0.10 with the assumed priobaiilities of

occurrence of 0.90 and 0.10. We are requicedse these prior
probabilities, in line with the observed sampleomnfiation, to find the
posterior probability associated with the stateatire, s1.

In this problem, the “experimental information, is’the observation of
y = 2 defectives from a sample of n = 20 itemsaekk from the output
of the assembly machine. We need to find the pntibakhat the
experimental information, x, could arise under eatdte of nature, si.
This can be done by referring to the binomial pholitst distribution
table found in the appendix.

Under the state of nature s1 = 0.05, we obtain:

P(x/0.05) = P(n = 20, y =2/0.05) = 0.925 — 0.73®.£89 (from the
binomial distribution table)
Under the state of nature, s2 = 0.10, we obtain:

P(x/0.10) = P(n = 20, y = 2/0.10) = 0.677 — 0.39D2.285 (from the
binomial distribution table).

We now employ the Baye’s Law to find the posteporbability that the
machine is in control (s1) based on both the pand experimental
information. To make the work easy, we use thau@olar approach to
the use of Baye’s Law as illustrated below:

Table 3.2.1: Columnar Approach to Use of Baye's Law

(M (2) (3) (4) (5)
State of Prior, Experimental Product, Posteri or,
Nature, P(s) Information,  P(s)P(x/s) P(s/x)
S; P(x/s;)
s, 0.05 0.90 0.189 0.1701 0.86
s; 0.10 0.10 0.285 0.0285 0.14
1.00 0.1986 1.00
(2) Prior,

(3) Experimental
(4) Product,
(5) Posteri or,

Looking at column (4), we observe the product ef éntries in columns
(2) and (3). These values measure the joint prdbabi The sum of the
entries in column (4) is the term in the denominatbthe formula for
Baye's Law and measures the marginal probabilityolb$erving the
experimental information, X. The posterior probigie, column (5), are
obtained by taking each entry in column (4) andding by the sum of
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the entries in column (4).

Even though we found that 10 percent of the itemshe sample is
defective (that is, 2 out of the 20 items is defex)t the posterior
probability that the machine is running at the Hdcpnt defective rate
(running out of control) is only

0.14, which is a little greater than the prior @bllity that the machine
is out of control (0.10). It follows that the pudtlity that the machine
is not running out of control is 0.86.

3.3 Time Perspective in Business Decisions

All business decisions are taken with some timesgestive. Time

perspective refers to the duration of timeiqee extending from the
relevant past to foreseeable future, taken irgosideration while

making a business decision. The relevant pastséfethe period of past
experience and trends which are relevant for bssirdecisions with

long-run implications. Bear in mind that all busss decisions do not
have the same time perspective. Some have ghortrepercussions,
and therefore, involve short-run perspective. iRgtance, a decision
regarding building inventories of finished prodirtolves a short-run

time perspective.

There are many business decisions which have longepercussions
such as, investment in land, building, machinexypansion of the scale
of production, introduction of a new product, intreent abroad, and the
like. Decisions on such business issues may aqgprbfitable in the

short-run, but may prove very profitable in thedemin.

Business decisions makers must therefore, assdstetermine the time
perspective of business propositions well in adeaarod make decisions
accordingly. Determination of time perspectige very significant,
especially where forecasting, planning, and prajest are involved.
Decision-makers must decide on an appropriateuré period for
projecting the value of a given business \deia Otherwise,
projections may prove meaningless from busineslysisgoint of view
and decisions based thereon may result in poooffayfor instance, in
a business decision regarding the establishmenarofinstitute of
entrepreneurship, projecting a short-run demandtakidg a short-run
time perspective will not be wise.

3.4 Self-Assessment Exercise

Give the justification for using an expected monetalue objective in
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decision problems.
4.0 CONCLUSION

To beef up your understanding of business decisiaking processes,
this unit has examined the important features dafisien making in
business, including:

1. Expected monetary value decisions
2. Decisions involving sample information
3. Time perspective in business decisions

5.0 SUMMARY

Decision makers are generally interested in th@r@tmonetary value
decisions. The optimal expected monetary valuesa®tiinvolves the
selection of the action associated with the minimwexrpected
opportunity loss or the action associated with rie@ximum expected
profit, depending on the objective of the decisiaaker.

All business decisions are taken with some timesgestive. Time
perspective refers to the duration of time periatereding from the
relevant past to foreseeable future, taken intosidemation while
making a business decision. The relevant pastyédethe period of past
experience and trends which are relevant for bssirdecisions with
long-run implications.

6.0 TUTOR-MARKED ASSIGNMENT

A business person is trying to decide whether te tane of two
contracts or neither one. He/she has simglifitte situation and
feels it is sufficient to imagine that the aaats provide the
alternatives shown in the following table:

ContractA ContractB
Profit Probability Profit __Probability
N100,000 0.20
50,000 0.40 N40,000 0.30
0 0.30 10,000 0.40
-30,000 0.10 -10,000 0.30

(@)  Which contract should the business persorcisélbe/she wishes
to maximize his/her expected profit?
(b)  What is the expected profit associated withdptimal decision?
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1.0 INTRODUCTION

This unit discusses the meaning of market demaypgst of demand,
determinants of market demand, the demand functielasticities of

demand, and techniques of demand forecasting.iJ Imsrecognition of

the fact that the analysis of market demand fousress firm’s product
plays an important role in business decision makifrgaddition, for a

firm to succeed in its operations, it must planfigure production, the
inventories of raw materials, advertisements, abelssoutlets. It follows
that the knowledge of the magnitude of the curesmt future demand is
indispensable.

The analysis of market demand enables businessitaxes know:

6. the factors determining the size of consumanahd for their
products;
7. the degree of responsiveness of demand togebkaimn its

determinants;

the possibility of sales promotion through ipafation of prices;

responsiveness of demand to advertisemenhdikpees; and,

0. optimum levels of sales, inventories, and ddament
expenditures.

B © ©

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

1. Know what the market demand is all about
2. Understand the various types of demand
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3. Be familiar with the determinants of demand
3.0 Analysis of Market Demand
3.1 Definition of Market Demand

The market demand of any product is the sum oViddal demands for
the product at a given market price in a given tpeeod. Note that the
individual demand for the product per unit of tiatea given price is the
guantity demanded by an individual.

A horizontal summation of individual demand schedgives rise to the
market demand scheduleFor example, assume three consumers, X, Y,
and Z of a given commodity, say commodity A. Lbke tindividual
demands by the consumers, X, Y, and Z be represasten table 3.1
below, the market demand schedule, that is, theeggte of individual
demands by the three consumers at different priassindicated, is
shown by the last column of the table.

Table 3.1.1: The Market Demand Schedule

Price of A Quantity of A Demanded by: | Market Demand
X Y Z
1 5 1 6
0 7 2 0 9
8 10 4 1 15
6 14 6 2 22
4 20 10 4 34
2 27 15 8 50

3.2 Types of Demand

The major types of demand encountered in businesssidns are
outlined below.

3.2.1. Individual and Market Demand.

The quantity of a commodity an individual is wiljnand able to
purchase at a particular price, during a speciicet period, given
his/her money income, his/her taste, and price®tbfer commaodities,
such as substitutes and complements, is reeferto as the
individual demand for the commodity. As illustrated in tabBl

above, the total quantity which all the consunwdrhe commodity are
willing and able to purchase at a given price pmetunit, given their
money incomes, their tastes, and prices of othemeodities, is referred
to as themarket demandfor the commodity.
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3.2.2. Demand for firm’s and Industry’s Product.

The quantity of a firm’s product that can be sdlcaagiven price over
time is known as the demand for the firm's producthe sum of
demand for the products of all firms in the indysg referred to as the
market demand or industry demand for the product.

3.2.3 Autonomous and Derived Demand.

An autonomous demand or direct demand for a commaglione that

arises on its own out of a natural desire to coreswm possess a
commaodity. This type of demand is independdrthe demand for
other commodities. Autonomous demand may alsoe adse to

demonstration effect of a rise in income, increas@opulation, and

advertisement of new products.

The demand for a commodity which arises from demand for
other commodities, called ‘parent products’ idezhlderived demand.
Demand for land, fertilizers and agricultural tqals a derived demand
because these commodities are demanded due to defoarfood. In

addition, demand for bricks, cement, and ltke are derived

demand from the demand for house and other typdsuitdings. In

general, demand for producer goods or industriplii® is a derived
demand.

3.2.4 Demand for Durable and Non-Durable Goods.

Durable goods are those goods for which the tdtitlywr usefulness is
not exhaustible in the short-run use. Such goadsbe used repeatedly
over a period of time. Durable consumer goods uthel houses,
clothing, shoes, furniture, refrigerator, and tike.!

Durable producer goods include mainly the itemseurifixed assets’,
such as building, plant, machinery, and office fume.

The demand for durable goods changes over a relationger period
than that of the non-durable goods. The demanddo-durable goods
depends largely on their current prices, consumecgme, and fashion.
It is also subject to frequent changes.

Durable goods create replacement demand, whilednoable goods do
not. In addition, the demand for non-durable goolange linearly,
while the demand the demand for durable goods &hargonentially as
the stock of durable goods changes.
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3.2.5. Short-term and Long-term Demand.

Short-term demandrefers to the demand for goods over a short period.
The type of goods involved in the short-term demarel most fashion
consumer goods, goods used seasonally, infericatituies for superior
goods during scarcities. Short- term demand dependinly on the
commodity price, price of their substitutes, cutrdisposable income

of the consumers, the consumers’ ability tw@djust their
consumption pattern, and their susceptibility toveatisement of new
products.

The long-term demandrefers to the demand which exists over a long
period of time. Changes in long-term demand ocaly after a long
period. Most generic goods have long-term demandlhe long-term
demand depends on the long-term income trendslabidy of better
substitutes, sales promotion, consumer creditifigcdnd the like.

3.3 Determinants of Market Demand

For corporate managers at large and specificalhe mmarketing
managers, it is highly important to understand fdwtors affecting the
market demand for their products. This understamds required for
analysing and estimating demand for the produdtbough there are
several factors affecting market demand for a pegdihe most
important are:

1. Price of the product or the own price (Po). This is the most
important determinant of demand for a product. ®ke price of a
product and the quantity demanded of it are in\nsdated so that,

AQo >0
APO

2. Price of the related goods, such as substitutes amdmplements
(Ps and Pc) When two goods are substitutes for each othercliaage
in price of one affects the demand for the otheheasame direction. If
goods X and Y are substitute goods, then an inergaghe price of X
will give rise to an increase in the demand for Mote that changes in
the price of related goods cause shifts in the daenfar the goods.
Changes in demand are illustrated graphically gistwiard shifts (for
increase) and leftward shifts (for decrease) in tegnand for the
products. As shown below, An increase in the poicgood X will shift
the demand for good Y to the right and shift tHagaod X to the left.
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Figure 3.3.1: Shifts in Demand

N T

— > — >
X Y
Symbolically, Dx = f(Py); ADx/APy =0

Dy = f(Px); ADy/APx>0

When two goods are complements for each otherconmgplements the
use of another. Petrol and car a complement goddlsn increase in
the price of one good causes a decrease in denoarttie other, the
goods are said to be complements. Thus if theaddnfunction for a
car (Dc) in relation to petrol price (Pp) is spesifby:

Dc f(Pp), ADc/APp < 0.

3. Consumer’s Income This is the major determinant of demand for
any product since the purchasing power of thensumer is
determined by the disposable income. Manageesl o know that
income-demand relationship is of a more varied neatihan those
between demand and its other determinants.

The relationship between demand for commodity X, &wample, and
the consumer’s income, say Y, keeping other factorsstant, can be
expressed by a demand function: Dx = f(Y), alik/AY > O.

You should note that consumer goods of differemtingahave different
relationships with income of different categoriésonsumers. The
manager needs, therefore, to be completely awatbeofjoods they
deal with and their relationship with consumer'same, particularly
with respect to the assessment of both iegisand prospective
demand for a product.

Regarding income-demand analysis, consumer goodssarvices are
grouped under four broad categories:

I. Essential Consumer Goods (ECG).Goods and services in this
category are referred to as ‘basic needs’, and@rsumed by all
persons in a society.  Such goods and serviggdade food
grains, salt, vegetable oil, cooking, fuel, housiagd minimum
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clothing. The demand for such goods and servicerease with
increases in consumer’s income, but only up to réairelimit,

even though the total expenditure may increasecgoraance
with the quality of goods consumed, all things eagqual. The
relationship between goods and services of thiegoay and
consumer’s income is shown by the curve ECG inrég8.3.2
below.

Figure 3.3.2: Income-Demand Relationships

Income (Y) A ECG NG LG
Y: |
1G
Y,
0 2
Quantity Demanded (X) >

Inferior Goods (IG). Inferior and superior goods are widely
known to both buyers and sellers. Economists deiirferior
goods as goods in which their demands decreaserasimer’s
income increases, beyond a certain level of incormbe
relationship between income and demand for aniorfgood is
illustrated by curve IG in figure 3.3.2 above. Dewdor such
goods rises only up to a certain level of inconag, ©Y1), and
declines as income increases beyond this level.

Normal Goods (NG. In economic terms, normal goods are
goods demanded in increasing quantities as con&imeome
rises. Examples of normal goods are clothing, ifure, and
automobiles. The type of relationship between ineoand
demand for normal goods is shown by curve NG inrgg3.3.2
above. Note in the figure that up to a certain l@fencome, say
Y1, the relationship between income and demanalfdypes of
goods is similar. The difference is only in ternighe degree of
relationship. The relationship becomes distinctivelifferent
beyond the income level (Y1).

Luxury and Prestige Goods All such goods that add to the
pleasure and prestige of the consumer without esh@rhis or
her earning fall in the category of luxury goodsedtige goods
are special category of luxury goods, examples gaintings
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and antiques, prestigious schools, and the likendrel for such
goods arises beyond a certain level of consumertome.
Producers of such goods, while assessing the derioanitheir
product, need to consider the income changes iricher section
of the society. The income-demand relationshipties category
of goods is shown by curve LG in figure 3.3.2.

4. Consumers’ Tastes and Preference€onsumers’ tastes and
preferences play important role in the determimataf the
demand for a product. Tastes and preferences digndegpend
on life style, social customs, religious valuesactted to a
commodity, habit of the people, age and sex ofdhwsumers,
and the like. Changes in these factors tend togdhaonsumers’
tastes and preferences.

5. Advertisement Expenditures. Advertisement costs are incurred
while attempting to promote sales. It helps inréasing product
demands in at least four ways:

(@ by informing the potential consumers about tweduct's
availability;

(b) by showing the product’s superiority over theal product;

(c) by influencing consumer’s choice against ikialproduct; and,

(d) by setting new fashions and changing tastése impact of these
causes upward shifts in the demand for the proddlttthings
being equal, as expenditure on advertisement igesgait is
expected that volume of sales will increase. THatioaship
between sales (S) and advertisement outlays (AD) ba
expressed by the function:

S =f(AD), and AS/AAD > 0. This relationship is indicated in figure 3.3.3 below:
Figure 3.3.3 Advertisement and Sales

Volume of

Sales (Y) Sales curve

|
0 Advert. Expenditure (N)

The relationship as shown by figure 3.3.3 is basedthe following
assumptions:

(@) Consumers are fairly sensitive and respentvvarious modes
of advertisement

(b)  The rival firms do not react to the adventirent made by the
firm,

(© The level of demand has not reached thera@n point and
advertisement makes only marginal impact on demianda
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(d)

product,

Adding of advertisement cost to the produate does not make
the price prohibitive for consumers, compared te frice of
substitutes.

Consumers’ Expectations The consumers’ expectations about
the future product prices, income, and supply pwsibf goods
play significant role in the determination of derdaior goods
and services in the short run. A rational consuwiap expects a
high rise in the price of a nonperishable commodityuld buy
more of it at the high current price with a viewé&woiding the
pinch of the high price rise in the future. Thigtlyaexplains the
high demand for fuel during periods of expectedrease of
pump price of fuel in Nigeria. On the contrary, af rational
consumer expects a fall in the price of goods Refalrchases,
he/she would postpone the purchase of such godtisawiiew to
taking advantage of lower prices in the future.sTisi especially
the case for non- essential goods. This behavends to reduce
the current demand for goods whose prices are &ghen
decrease in the future.

An expected increase in income would similarly @ase current
demand for goods and services. For instance, a@gannouncement
of bonuses or upward revision of salary scales dimduce increases in
current demand for goods and services.

7.

Demonstration Effect. Whenever new commodities or models
of commodities are introduced in the market, maoydeholds
buy them not because of their genuine need for theihiecause
their neighbours have purchased them. This typg@uthase
arises out of such feelings jealousy, competiteomd equality in
the peer group, social inferiority, and the dedwoeraise once
social status. Purchases based on these facotharesult of
what economists refer to as ‘demonstration effectthe ‘Band-
Wagon effect. These effects have positive impads
commodity demand.

On the contrary, when a commodity becomes a thingpoymon use,
some rich people decrease their consumption of gadds. This
behaviour is referred to in economics as the ‘sefibct’. This has
negative impact on the demand for the commodityceomed.

Other determinants of demand for commodities inelU@onsumer-
Credit facility, the population of consumers, andame distribution.
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SELF-ASSESSMENT EXERCISE

Briefly discuss the reason it is important for an@ger to understand the
various types of demand.

4.0 CONCLUSION

This unit has defined a product's market demandtres sum of
individual demands for the product. In additionuyeere informed that
a horizontal sum of individual demand schedule veiflult in the market
demand schedule.

The unit presents five different types of demand:

() individual and market demand;

(i)  demand for firm’s and industry product;

(i)  autonomous and derived demand,;

(iv) demand for durable and non-durable goods; and,
(v)  short-term and long-term demand.

You also learned that the determinants of demacdiddie: the product’s
own price; price of related goods; consumer tasteasumer income;
consumer expectations; and others.

5.0 SUMMARY

The market demand of any product is the sum o¥iddal demands for
the product at a given market price in a given tipexiod. The

individual demand for the product per unit of tiatea given price is the
qguantity demanded by an individual.

The quantity of a commodity an individual is wiljnand able to
purchase at a particular price, during a specificet period, given
his/her money income, his/her taste, and pricestloér commodities,
such as substitutes and complements, is referrexk ttheindividual
demandfor the commodity.

An autonomous demand or direct demand for a commaglione that

arises on its own, out of a natural desire to comswor possess a
commodity. This type of demand is independdrthe demand for

other commodities. Autonomous demand may alsoe adse to

demonstration effect of a rise in income, increasg@opulation, and

advertisement of new products.
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Durable goods are those goods for which the tdiitlyuwor usefulness is
not exhaustible in the short-run use. Such goadsbe used repeatedly
over a period of time. The demand for durabledgochanges over a
relatively longer period than that of the non- dieagoods.

Consumer goods of different nature have differefationships with
income of different categories of consumers.  Ti@nager needs,
therefore, to be completely aware of the goods thesl with and their
relationship with consumer’s income, particularlythwrespect to the
assessment of both existing and prospective deffioarzdproduct.

6.0 TUTOR-MARKED ASSIGNMENT

Explain with practical examples the following derdaroncepts:

1. Autonomous demand
2. Industry demand
3. Demonstration or Band-Wagon effect on demand

7.0 REFERENCES/FURTHER READING

Dwivedi, D. N. (2002) Managerial Economicsxtls edition (New
Delhi: Vikas Publishing House Ltd).
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1.0 INTRODUCTION

Mathematically, we can define a function as a sylmlbepresentation
of relationship between dependent and independetdbles. A demand
function states the relationship between the denfan@ product (the
dependent variable in this case) and its deternsn@he independent
variables).

It is the nature of demand-price relationship thetermines the form of
a demand function. The three most common formseaiahd functions
are the linear demand function, non-linear demamttction and the
multi-variate or dynamic demand function. Eachtese forms will be
presented briefly in the following discussions.

2.0 OBJECTIVES

Having gone through the discussions in this urt) ghould be able to:

1. Be informed about the theoretical demand fonst

2. Understand the differences between the vatiypss of demand
functions

3. Know the principles behind modeling of demdoadgoods and
services

3.0 The Demand functions

The various types of demand functions relevant o discussions
include:
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1. The Linear Demand function;
2. The non-linear demand function; and,
3. The multivariate or dynamic demand function.

Each of these demand functions has specific raeslay in decision
making involving the demand for a firm’s product.

3.1 Linear Demand function

A demand function is said to be linear when itspbraesults in a
straight line. The general form of a linear demémntttion is presented
in equation (3.1.1) below:

Dx = a— bPx (3.1.1)

Where a = the demand intercept or the quantity deled at a zero
price, b = the slope of the demand function orréte at which quantity
demanded of product X changes with respect to tiee §Px). This
slope is defined byxDx/APx

The graphical form of this demand function is ithased in figure 3.1.1
below.

Figure 3.1.1: Linear Demand Function

Figure 3.1.1: Linear Demand Function

Price
(P.)

a
\‘-;Dt—u-hpx

-
] Cuanbiy (D} =
The price function can easily be obtained from the demand function (equation 3.1.1) in
the following way:
D.=a-bP,
bP.=a-D.
P.=a_D.=a- 1D, (3.1.2)
b b b

3.2 Nonlinear Demand Function

A demand function is said to be nonlinear or cimer when the slope
of the of the demand functionP/AD, changes along the demand curve.
A nonlinear demand function yields a demand cumigke the demand
line yielded by a linear demand function as in fegu8.1.1 above. A
nonlinear demand function is of the form of a povugrction as given in
equation (3.2.1) below.
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Dx=aPx-b (3.2.1)

You should note that the exponent of the Pricealédei Px, that is, -b, in
the nonlinear demand function (equation (3.2.1)eferred to as the
price-elasticity of demand. The nonlinear demanodcfion can be
sketched as in figure 3.2.1 below.

Figure 3.2.1: Nonlinear Demand Function

Pric
P:{i

Quantity Demanded (D,) >

3.3 Multi-Variate or Dynamic Demand Function

The demand functions discussed above are classifiezsingle-variable
demand functions, and, as such, referred to ast-tdran demand
functions. In the long run, neither the individuar the market demand
for a given product is determined by anyone ofdi$erminants alone,
because other determinants do not remain considm. long- run

demand for a product depends on the composite imphall its

determinants operating simultaneously. It followtst in order to
estimate the long-term demand for a product, ak trelevant
determinants must be taken into account.

The long-run demand functions describe the relahgn between a
demand for a product (the dependent variable) &ndeterminants (the
independent variables). Demand functions of thie tgire referred to as
multi-variate or dynamic demand functions. Consitter demand for
product X, (Dx), which depends on such variablegsaswn price (Px),

consumer’s income (Y), price of its substitutes)(Rwxice of the

complementary goods (Pc), consumer’s taste (T), aivertisement
expenditure (A), the functional form can be writtes

Dx =f(Px, Y, Ps, Pc, T, A) (3.3.1)
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If the relationship between the demand (Dx) and thmntifiable
independent variables, Px, Y, Ps, Pc, and A, & lofear form, then the
estimable form of the demand function is formulaasd

Dx =a+ bPx +cY + dPs + ePc + gA (3.3.2)

where ‘a’ is a constant and parameters b, c, darnel g are the
coefficients of relationship between the demandpf@duct X (Dx) and
the respective independent variables.

For the market demand function for a product, otimtependent
variables such as size of the population (N), amdeasure of income
distribution, the Gini-coefficient (G) may be inded in equation
(3.3.2).

SELF-ASSESSMENT EXERCISE

Briefly present the major determinant of the forfaofirm’s demand
function.

4.0 CONCLUSION

You can define a demand function as a symbolic essgtation of
relationship between the demand for a product amdleterminants.
When established, this relationship can help yoedipt what will
happen to the demand for your product when thermgtants of the
demand changes. A demand function can take anyheffdllowing
forms: (i) linear; non-linear; or multivariate.

5.0 SUMMARY

You have learned from this unit that:

1. It is extremely important for a manager to emstand the
relationship between product’'s demand and its detemts.
2. It is the nature of demand-price relationsihiagt determines the
form of the demand function for a product.
3. The major forms of demand function include:
(1) The linear demand function represented by ebaation:
Dx = a - bPx

(i) A nonlinear demand function which is of tiherm of a
power function given as:

Dx = aPx-b
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(i)  The multivariate or dynamic demand functiomhich takes into
account all the relevant determinants of demand.

6.0 TUTOR-MARKED ASSIGNMENT

You are required to discuss, with relevant examples various forms
of a demand function.

7.0 REFERENCES/FURTHER READING

Dwivedi, D. N. (2002) Managerial Economicsxtls edition (New
Delhi: Vikas Publishing House Ltd).
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1.0 INTRODUCTION

From the managerial point of view, the knowledgetlod nature of
relationship between product's demand and its detemts is not
sufficient. What is more important is the degreeredponsiveness of
demand to changes in its determinants. This deafreesponsiveness of
demand to changes in its determinants is refeoeastthe elasticity of
demand for the product in question.

The concept of elasticity of demand plays significeole in pricing
decisions. In practical business decisions, firnagile/ like to pass cost
increases over to the consumers through price asese But whether
increase in price as a result of rising cost isefieral to the firm will
depend on:

5. the price-elasticity of demand for the prodactd,
6. the price-elasticity of demand for its sulogés

Raising the price may be beneficial if:

0] demand for a product is less elastic; and,
(i)  demand for its substitute is much less etasti

This unit discusses the various methods of meagymiite elasticity of

demand. The concepts of price-elasticities of demamostly used in
business decisions are:
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() Own- Price Elasticity, (ii) Cross-Price Ela$city,
2.0 OBJECTIVES

At the end of this unit, you must have:

1. Been able to define the elasticity of demand

2. Learned the different types of demand elds®i used in
business decisions

3. Learned how to apply the concepts of demandtieildes in

making production and distribution decisions.
3.0 Elasticity of Demand
The elasticity of demand concepts are presentéallaws:
3.1 Own —Price Elasticity of Demand

The own-price elasticity of demand is generallyirded as the degree of
responsiveness of demand for a commodity to chaingés own price.
More precisely, it is the

percentage change in quantity demanded as a reSuihe percent
change in the price of the commodity. The workadw®jinition is as
follows:

ep =_Percentage change in quantity demandedé@entage change
in price (P)

where ep stands for own-price elasticity.

From this definition, a general formula for the audhtion of the
coefficient of own-price elasticity is derived asldws:

ep =AQ+AP = AQxPQ P Q AP

= AQxP (3.1.1)
AP Q

where Q = original quantity demand, P = originat@rAQ = change in
quantity demanded (new quantity — original quaptinP = change in
price (new price — original price).

Note that since the termQ/AP, is the slope of the demand function, a
minus sign (-) is generally inserted in the form(®l.1) before the
fraction with a view to making the elasticity caefént a non-negative
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value.
The own-price elasticity can be measured betweem paints on a
demand curve (foarc elasticity) or on a point ( fopoint elasticity).

3.1.1 Arc Elasticity

An arc elasticity measures the elasticity of dembaetiveen any two
finite points on a given demand line or curve. Measof elasticity
between points A and B in figure 3.6 below, for mde, is referred to
as arc elasticity. Movement from point A to B icalies a fall in the
commodity price from say, N10/unit to N8/unit, $@tAP = N(10 —

8) = N2. The decrease in price is assumed to cauascrease in
guantity demanded from say, 50 to 60 units, soAlkat 50 — 60 = -10
units. The elasticity from A to B can be computgdsibibstituting these
values into the elasticity formula to get:

ep =AQ/AP . Po/Qo (Po = original price; Qo = original quimnt
=-10/2 x 10/50 = -1 (the case of unitary elasfjci
The elasticity of 1 (unitary elasticity) impliesathl percent decrease in

price of the commodity results in 1 percent inceeas quantity
demanded.

Figure 3.1.1: Arc Elasticity for a Linear Demand Function
Price A
(Py)

Dy=a - bP,

0 Quantity (Dx) >

It is important to note that one problem associatgti the use of arc
elasticity is that the elasticity coefficient chasgalong the demand line
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or curve as the direction of price change is readrsay from price
decrease to price increase in our present exampleonfirm this, try
re-computing the arc elasticity if price rises frod8/unit to N10/unit,
instead.

3.1.2 Point Elasticity

Point elasticity is the elasticity of demand airaté point on a demand
line or a demand curve. For example, at the p@iotr D on the linear
demand line, MN, of figure 3.1.2, you will calcwgahe point elasticity.
This is not the same as the arc elasticity betvpeemnts C and D.

Figure 3.1.2: Point Elasticity for a Linear DemandFunction

A Price

(P)

M

C
\ 3
N
I Ouantity (O)
0 Q >

A movement from point D towards C would imply charig Price AP)
becoming smaller and smaller, such that point &@lnsost approached.
At this point, the change in price is infinitesifyalsmall. The
measurement of elasticity for an infinitesimallyadhchange in price is
same as measurement of elasticity at a point. Rtasticity is measured
by the following formula:

Point elasticity (ep) = (P/Q)(dQ/dP)
The derivative, dQ/dP, is reciprocal of the slofpehe demand line or
demand curve, that is, 1/dP/dQ.

3.1.3 Point elasticity on a Non-Linear Demand Curve

It is worthy of note that the ratiaD/AP in respect of a non-linear
demand curve (function) is different at each paont the curve. It
follows that the technique used in measuring pelasticity on a linear
demand function (line) can not be directly applidd. measure point
elasticity on a non-linear demand curve, the chopeimt is first
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transformed or imposed on a linear demand lines Than be done by
drawing a tangent line through the chosen pointhemon-linear curve.
In figure 3.1.3, suppose for example, you want gasure elasticity on
the non-linear demand curve, DD, at point C, yoadh® draw a line
MN tangent to the curve through the point, C. Sitieeline MN passes
through the same point, C as the non-linear demance, DD, the slope
of the line and the demand curve at point C isdame. Thus, the
elasticity of the demand curve at point C will lzpial to that of the line
at this point. The elasticity of the line at pothtan be computed as:

ep =P.dQQ dP

=CQ.0ON =ON
0Q CQ 0Q

Figure 3.1.3: Measuring Elasticity on Non-Linear Denand Curve

P AD

Q Quantity
0 >

3.2: Cross-Elasticity of Demand

The cross-elasticity (or cross-price elasticityh dae defined as the
degree of responsiveness of demand for a commuuliiye changes in
price of its substitutes and complementary goodshe formula for

measuring the cross-elasticity of demand for a codity, X, can be

written as:

Ex,i = _Percentage change in quantity demanded.@x) Percentage

change in the price of i (Pi)

= . B : AQX
(3.2.1)
Qx APi

where i refers to either substitutes to commodityrits complementary
goods.

The cross-elasticity of demand can be used to ifgestibstitute and
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complementary goods for a given commodity. If tbess-price
elasticity between two goods is positive, the twoods may be
considered as substitutes to one another. Theegréad cross- price
elasticity coefficient, the closer the substitut8imilarly, if the cross-
price elasticity is negative, the two goods may dmnsidered as
complements. The higher the negative cross-elgstaoefficient, the
higher the degree of complementarity.

The concept of cross-elasticity is important ircppig decisions. If the

cross-elasticity in response to the price of stists is greater than 1, it
would not be advisable to increase the price. Redube price, instead
may prove beneficial. If the price of the completaeyn good is rising, it

would be beneficial to reduce the price of the camity.

3.3 Determinants of Price-elasticity of demand

The price-elasticity of demand varies between zend infinity (0< ep
< o0).

The price-elasticity of demand for a product withins range will
depend on the following factors:

1. Availability of Substitutes for the product This is one of the most
important determinants of the price-elasticity efrthnd for a product.
The higher the degree of closeness between the oditynand its

substitutes, the greater the price-elasticity ohaed for the commodity.

2. Nature of the Commodity. Commodities can be grouped as
luxuries, comforts, and necessities. The demandiuwury goods is
more price-elastic than the demand for necesatelscomforts. This is
so because the consumption of luxury goods canidgemsed with or
postponed when their prices rise. On the othedhdoe consumption of
necessities cannot be postponed and hence, theardk is price-
inelastic. Comforts have more elastic demand trenessities, and less
elastic demand than luxuries.

3. Weightage in the Total Consumption.The proportion of income
which consumers spend on a particular commodityuenices the
elasticity of demand for such commodity. The lartex proportion of
income spent on a commodity, the greater will be #asticity of
demand for such commodity, and vice versa.

4. Time factor in adjustment of Consumption patten. Price-
elasticity of demand depends on the time consumsed to adjust their
consumption pattern to a new price. The longeratfjastment time, the
greater the price-elasticity of demand
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5. Range of Commodity UseThe range of uses of a given commodity
can affect the elasticity of demand for such comityod he wider the
range of use of a product, the higher the elagtimitdemand for such
product. Electricity, for example, has a wide ramajeuse including,
lighting, cooking, and industrial activities. Therdand for electricity
therefore has greater elasticity.

3.4 Measuring Price-Elasticity of Demand from a Dmsand
Function.

The price-elasticity of demand for a product canneasured directly
from the demand function. We look at this from ffe¥spective of the
Linear demand function, as well as the non-lineamand function.

(i) Price-Elasticity from a Linear Demand Function For a given
linear demand function, you can measure the piestieity by first
taking the first derivative with respect to thecgrivariable, P, (dQ/dP),
if price is the independent variable, or with regfpto the quantity
variable, Q, (dP/dQ), if quantity is the indepenideariable. The result
will the be multiplied by the price-quantity ratfB/Q) for the first case,
and the quantity-price ratio (Q/P) for the secoadec Consider a linear
demand function:

Q=210-0.1P,
the point elasticity can be measured for any doicesing:

dQ.P (3.4.1)
dP Q

For P = N5/unit, the price-elasticity would be:

- 0.1(P/Q), since d(210 - 0.1”)-0.1 dP
Given that P = 5 (as specified above), we solve@oin the demand
function to get:

Q =210-0.1(5) =210-0.5=209.5
Therefore, the required price-elasticity of demdretomes, ep = -
0.1(5/209.5) = -0.002.

(i) Price-Elasticity from a Non-Linear Demand Fundion. The
computation of price- elasticity from a non-linedemand function
follows the same process as that of the

linear demand function. The only difference is ire tnature of the
demand function. If a non-linear demand functiogiien by:
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Q = aP-b,

then, ep=dQP
dP Q

where_dQ = -baP-b-1
dpP
The price-elasticity of demand can therefore beesged as:

ep =-baP-b-1(P/Q)

= -baP-b

Q

Since Q = aP-b, by substitution, you get:

ep = -baP-b=-b (3.4.2)
aP-b,

According to equation (3.4.2), when a demand famctis of a
multiplicative or power form, the price-elasticitpefficient equals the
power of the variable P. This implies that pri¢esécity for
multiplicative demand function remains constangarelless of a change
in the commaodity price.

SELF-ASSESSMENT EXERCISE

Define the own-price and cross-price elasticititsd@mand and explain
how one differs from the other

4.0 CONCLUSION

This unit points out the importance of measuringceelasticies of
demand. It began by defining, with simple examples/n-price
elasticity of demand and cross-price elasticity agmand. Other
information you can gather from the unit are (i¢ thleterminants of
price-elasticity of demand; and, (i) how to measprice-elasticity of
demand from the demand function.

5.0 SUMMARY

The own-price elasticity of demand is generallyirted as the degree of
responsiveness of demand for a commodity to chaingés own price.
More precisely, it is the percentage change in tityademanded as a
result of one percent change in the price of thmmodity. The own-
price elasticity can be measured between two pointa demand curve
(for arc elasticity) or on a point ( fopoint elasticity).
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The cross-elasticity (or cross-price elasticityh dae defined as the
degree of responsiveness of demand for a commualitye changes in
price of its substitutes and complementary goodde cross-elasticity
of demand can be used to identify substitute amdpt®mentary goods
for a given commodity. If the cross-price elasyiddetween two goods
is positive, the two goods may be considered astgutes to one
another.

The greater the cross-price elasticity coefficietite closer the
substitute. Similarly, if the cross-price elasycis negative, the two
goods may be considered as complements. The hidjeenegative
cross-elasticity coefficient, the higher the degrsEeomplementarity.

The determinants of a commaodity’s price-elastiatydemand include:
availability of substitutes; nature of the commypgdiveightage of the
total consumption; time factor in adjustment of s@mption pattern;
and, range of commodity use.

6.0 TUTOR-MARKED ASSIGNMENT

Suppose the demand function for a product is gbwerQd = 500 — 5P,
compute the:

(d) quantity demanded at the unit price of N10

(e)  price to sell 200 units

) price for zero demand

(g) quantity demanded at zero price

(h)  the own-price elasticity of demand at the @rfor which 200
units are sold..

7.0 REFERENCES/FURTHER READING

Dwivedi, D. N. (2002) Managerial Economicsxtls edition (New
Delhi: Vikas Publishing House Ltd).
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1.0 INTRODUCTION

This unit examines some important applications o€epelaticity of
demand, especially in the areas of total revenukraarginal revenue
from the sale of goods and services. It also elddhe discussions of
elasticity to those of income, advertisement, amckpexpectations.

2.0 OBJECTIVES

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

1. Expand your understanding of elasticity of dach

2. Know how demand elasticity, revenue, and ine@me related

3. Apply the concept of demand elasticity to salesecasts and
planning.

3.0 Relationships Between Price elasticity, Reveas, and Income
Elasticity of Demand

3.1 Price-Elasticity and Total Revenue

A revenue-maximising firm would be interested inolwing whether
increasing or decreasing the commodity price wongkimise revenue.
The price-elasticity of demand for the firm’s protlat different price
levels would provide the answer this question. &hswer would come
from the fact that if ep > 1, then decreasing theepwill increase the

78



ECO 332 MANAGERIAL ECONOMICS

total revenue, and if ep < 1, then increasing theepwill increase the
total revenue.

The relationship between price-elasticity (ep) &wtdl revenue (TR) is
sumarised in table 3.1.1 below.

Table 3.1.1: Price-Elasticity, Price-Change, and Change in Total Revenue

Elasticity If Price: Then Total
Coefficient Revenue Will:
e,=0 Increases Increase
72
Decreases Decrease
ep<1 Increases Increase
Decreases Decrease
ep=1 Increase No change
Decrease No change
ep> 1 Increase Decrease
Decrease Increase
e, =® Increase Decrease to zero
Decrease Infinite increase, depending
on size of the market

3.1.1 Price-Elasticity and Marginal Revenue

Note that Marginal Revenue (MR) is the first detiva of the total
revenue (TR) function, and that TR = PQ (P = unitgg Q = quantity
sold). The relationship between price-elastidjR, and TR is shown
by the following derivations: Since TR = P.Q,

MR = d(P.Q)= P + QdP(the product rule of differentiation)

Since TR =P.Q,

MR =d(P.Q) =P + QdP (the product rule of differentiation)
dQ dQ

~pl1+0.d0 (3.1.1)
P dQ_
Note that in equation (3.3.7.3)::

Q.dQ =-1/g
P dP
By substituting — 1/ep into equation (3.1.1), you get:

MR = P[1 — 1/g,] (3.12)
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Given this relationship between Marginal RevenueRfMand price-
elasticity of demand (ep), the deciding manager easily know
whether it will be beneficial to change the price.

From equation (3.1.2), you can deduce that if dp MR = 0. It follows
that change in price will not affect the total reve (TR).

Ifep <1, MR <0, TR decreases when price deceasel TR increases
when price increases. And if ep > 1, MR > 0, TRéases when price
decreases, and vice versa.

3.2: Income-Elasticity of Demand

The income-elasticity of demand can be defined rees degree of
responsiveness of demand to changes in the con'sumeome. Note

that unlike the price-elasticity of demand, whishalways negative due
to the negative slope of the demand function, tle®me-elasticity of

demand is always positive. This is because of thsatige relationship

between demand and the consumer’s income. Tliisase however,
for normal goods. In the case of inferior gootig, income-elasticity of
demand is always negative. This is so becausedhend for inferior

goods decreases with increases in consumer’s incamoevice versa.

The income-elasticity of demand for a commodityy s& can be
computed by:

ey . = Y : AQX

(3.2.1) Qx AY

Where, ey = income-elasticity of demand; Y = constmincome; Qx
= quantity demanded of commodity X.

As noted above, for all normal goods, the inconastatity is positive.
However, the degree or magnitude of elasticity esrin accordance
with the nature and type of commodities. Consunwerdg of the three
categories: necessities, comforts and luxuries have different
elastiticies. The general pattern of income-elast of different kinds
of goods for increase in income and their effectssales is given in
table 3.2.1 below for managers to take note:
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Table 3.2.1: Magnitude of Income-Elasticity for diferent Categories
of Goods

Consumer Goods Coefficient of Effect on Sales
Income-Elasticity

Essential Goods Less than 1 or unity Less than proportionate
(e,< 1) change in sales

Comforts Almost equal to unity Almost proportionate
(e,=1) change in sales

Luxuries Greater than unity More than proportionate
(e,>1) increase in sales

Own-price and cross-elasticities of demand areiipaity significant in
the pricing of products aimed at the maximisatibslwrt-run revenues.
Income-elasticity of products is highly significantlong-run planning
and management of production, especially duringoééréod of business
cycles.

The concept of income-elasticity can be used inegtamation of future
demand, provided that the rate of increase in ircand income-
elasticity of demand for the given product are knowThis can be
useful in forecasting demand for expected changesansumers’
personal incomes, other things remaining the sarf@owledge of
income-elasticity of demand is also helpful in #widance of over- and
under- production.

3.3 Advertisement- or Promotional-Elasticity of Sag¢s

It is a known fact that expenditure on advertisetsi@md on other sales
promotion activities help in promoting sales, buit nn the same

magnitude or degree at all levels of sales. Theepihof advertisement
elasticity is found useful in the determination gftimum level of

advertisement expenditure. This concept assumesadeg significance
in deciding advertisement expenditure than othesisten variables.

This is so especially when the government imposesdriction on

advertisement cost (as is the case in most dewtlegenomies), or
there is competitive advertising by the rival firms

By definition, advertisement-elasticity of sales iBe degree of
responsiveness of sales to changes in advertisesrpanditures. It can
be computed by the formula:

eA =AS.A (3.3.1)
AA S

where S = sales\S = change in sales; A = initial advertisement ;cost
and,AA = additional expenditure on advertisement

81



ECO 332 MANAGERIAL ECONOMICS

The advertisement-elasticity of sales varies betwssro and infinity.
Thus,

0<eA<w

Some values of the advertisement-elasticity ofssabn be interpreted
according to table

3.3.1 below:

Table 3.3.1: Interpretation of Advertisement-Elastcity of Sales

Elasticity (e,) | I nterpretation

en=0 Sales do no responc to advertisement expenditure

O0<ex<l Increase in total Sales is less than proportictetiee increase
in advertisement expenditure

en=1 Sales increase in proportion to the increase iraipure on
advertisement

en>1 Sales increase at a higher rate than the ratedse in
advertisement expenditure.

Some of thamportant factors affecting the advertisement-elastity
of sales can be outlined as follows:

(1) The level of total sales As sales increase, the advertisement-
elasticity of sales decreases.

(i)  Advertisement by rival firms. In a highly competitive market,
the effectiveness of advertisement by a firm iedained by the
relative effectiveness of advertisement by thel fivens

(i)  Cumulative effect of past advertisementsAdditional doses of
advertisement expenditures do have cumulative teffec the
promotion of sales, and this may considerably asee the
advertisement-elasticity of sales.

Other factors affecting the advertisement-elastict sales are those
factors demand for the product, including changepriaduct’'s price;
consumer’s income; growth of substitute goods aed prices.

3.4 Elasticity of Price-Expectations

During the period of price fluctuations, consumeptgce expectations
play a significant role in determining demand fogigen commaodity.
The price-expectation-elasticity refers to the expe change in future
price as a result of changes in current prices givan product. The
elasticity of price-expectation is defined and meed by the following
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formula:

ex ) = APf
(3.4.1)
APc Pf

'Q

where Pc and Pf are current and future pricesemsely.

The coefficient ex is a measure of expected peagenthange in future
price due to a 1 percent change in current prige> e implies that
future change in price will be greater than therenir change in price,
and vice versa. ex = 1 implies that the futurengeain price will be
equal to the change in current price.

The concept of elasticity of price-expectation ey useful in future
pricing policies. For instance, if ex > 1, sellerdl be able to sell more
in the future at higher prices. Accordingly, busiseople may
determine their future pricing policies.

SELF-ASSESSMENT EXERCISE

What are the possible consequences of a large-$icaleplacing its
product in the market without having estimated thmmand for its
product?

4.0 CONCLUSION

This unit has exposed you further to the concepts applications of
elasticity of demand. You have observed the ingmirtrelationship
between price elasticity of demand and revenue, taedrelationship
between price elasticity of demand and marginalemee. These
relationships will help you in your pricing decie® especially when
your business objective is to maximise sales rezenu

You also learned that consumers’ price expectatiglag significant
roles in determining the demand for your commodityis is especially
the case for periods of general price fluctuations.

5.0 SUMMARY
The points made by this unit can be summarisedooyag follows:

1. A revenue-maximising firm would be interested knowing
whether increasing or decreasing the commodityepuould
maximise revenue. The price-elasticity of demandtiie firm’'s
product at different price levels would provide theswer this
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guestion. The answer would come from the fact thap > 1,
then decreasing the price will increase the taaénue, and if ep
< 1, then increasing the price will increase thalteevenue.

2. The income-elasticity of demand can be defiaedhe degree of
responsiveness of demand to changes in the con'sumesme.
The income-elasticity of demand is always positigspecially
for normal goods. In the case of inferior goote income-
elasticity of demand is always negative. This isbegcause the
demand for inferior goods decreases with increasesnsumer’s
income, and vice versa.

3. The concept of advertisement elasticity isnfbwseful in the
determination of optimum level of advertisement engliture.
This concept assumes a greater significance in dioheci
advertisement expenditure than other decision bkasa

4. During the period of price fluctuations, commr's price
expectations play a significant role in determindgmand for a
given commodity. The price-expectation- elasticityers to the
expected change in future price as a result of g current
prices of a given product.

6.0 TUTOR-MARKED ASSIGNMENT

Given the demand function: Qd =12 — P

(@) Using some hypothetical figures for Qd and pPesent the
demand and marginal revenue (MR) schedules

(b)  Plot the average revenue (AR) and MR schedules

(c) Find the marginal revenue when P = 12, 1@né., 4

(d)  Estimate the elasticity coefficient of the damd curve, when the
total revenue is at its maximum.

7.0 REFERENCES/FURTHER READING

Dwivedi, D. N. (2002) Managerial Economics, sixth edition
(New Delhi: Vikas Publishing House Ltd).
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1.0 INTRODUCTION

The term demand forecasting in our context simp#ans predicting the
future demand for a product. Information regardfoture demand is
essential for scheduling and planning productiocquésition of raw
materials, acquisition of finance, and advertisiRgrecasting is most

useful where large-scale production is involved pratuction requires
long gestation period.

2.0 OBJECTIVES

When you go through this unit, you will be able to:

1. Know about how to forecast demand for your potsl

2. Have at your finger tips the latest forecastaahniques
3. Formulate models that can aid you in forecgstiemand
3.0 Demand Forecasting

3.1 Demand Forecasting Techniques

There are many techniques employed in demand fetiagabut of most
important in our discussions are thervey andStatistical methods.

3.1. 1 The Survey Technigues
Survey techniques are used where the purpose male short-run
demand forecasts. This technique uses consumeeysuro collect

information about their intentions and future pasd plans. It
involves:
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(1) survey of potential consumers to elicit infaton on their
intentions and plans;

(i)  opinion polling of experts, that is, opiniosurvey of market
experts and sales representatives;

The methods used in conducting the survey of coessirand experts
include:

Consumer Survey Methods (direct interviews).Direct interview of
the potential consumers may be in the form of:

(@) Complete Enumeration. In this case, almosthalconsumers or
users of the product in question are contactedsteréain their
future of purchasing the product. The quantitietidated by the
consumers are added together to obtain the proli@inteand for
the product. If, for example, a majority of n odtno households
in a given geographical location indicate the qiyan{q) they
will be willing to purchase of a commodity, thenethotal
probable demand (Dp) may be obtained as:

Dp=qgql+g2+qg3+... +gn
where g1, g2, g3, ... n, represent demand by indalidlouseholds.

This method can, however, be useful for productesehconsumers are
concentrated in a certain locality. It may notpbgsically possible for
cases where the market is widely dispersed.

(b) Sample Survey. In a sample survey, only feateptial
consumers and users of the products are selectezsasndents
from the relevant market. The survey may take timfof either
direct interview or mailed questionnaire to the peEntonsumers.
On the basis of information obtained thereof, thebpble
demand (Dp) can be estimated by the simple formula:

Dp = HR (H, AD) HS
where HR = number of households indicating demandhie product
HS = the number of households surveyed

H = the census number of households from the rateverket. AD =
average expected demand as indicated by the hddsehwovey = total
quantity of demand indicated + number of households

Though this method is widely used for forecastirgmend, it has
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limitations similar to those of the complete enuatien method.

(c) The End-Use Method. This method of forecastiegnand has a
considerable theoretical and practical importarespecially in
forecasting demand for inputs The method involves four basic
stages:

Stage 1:This stage requires that all the possible usetbeproduct in
guestion be identified and listed.

Stage 2:The second stage involves fixing suitable technicaims of
consumption, expressed in either per unit of pradnof the complete
product or, in some cases, per unit of investmepeo capita use.

Stage 3:Having established the technical norms of conswnpior the
different industries and other end uses of the yedthe third step is
the application of the norms. This requires thevkiedge of the desired
or targeted levels of output of the individual isthies for the reference
year, and also the likely development in other ecaic activities for
which the product is used.

Stage 4:The final stage in the end-use method of demanecésting
involves the aggregation of the product-wise orwgee content of the
item for which the demand is to be forecast. Resuthis aggregation
gives the estimate of demand for the product ab@enor the terminal
year in question.

Opinion Poll Methods. These methods aim at collecting opinions of
those possessing knowledge of the market, such has sales
representatives, sales executives, professionakatiag experts, and
marketing consultants. The opinion poll methodsude:

(&) The Expert-Opinion method; (b) Delphi methandd,
(c) Market Studies and Experiments

The Expert-Opinion Method. This method involveg tiise of sales

representatives in the assessment of demand fqrdiokict in the areas,
States or cities they represent. The sales repedsas are expected to
know the future purchasing plans of consumers thaysact business
with. The estimates of demand thus obtained frbendifferent sales

representatives at different areas, States anesditie added up to get
the overall probable demand for the product in qoes

The Delphi Method. This method of demand forecasisnan extension
of the simple expert opinion poll method. It is2edg0 consolidate the
divergent expert opinions and to arrive at a compse estimate of
future demand.
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In the Delphi method, the experts are provided wsitime information
on estimates of forecasts of other experts, alonp the underlying
assumptions. It will then be the consensus of tkgees about the
forecasts that will become the final forecast fog tuture demand.

Market Studies and Experiments. This method requinat firms first
select some areas of representative markets, dbaout cities with
similar features in terms of population, incomeelexultural and social
background, occupational distribution, and consuprferences and
choices. This is followed by market experimentsoiming changing
prices, advertisement expenditures, and other aladbte variables in
the demand function, all things being equal. Thes&bles are changed
over time, either simultaneously in all the markets in selected
markets. Having introduced these changes, the qoesé changes in
demand over a period of time are then recordedeBa% these data,
elasticity coefficients are then computed, andehmsefficients are used
to assess the forecast demand for the product.

3.1.2. Statistical Techniques

The statistical techniques of demand forecastirgghistorical (or time-
series), and cross- section data for estimating-term demand for a
product. The techniques are found more reliabla thase of the survey
techniques. They include: (i) the Trend Projectienhniques; (ii) the
Barometric techniques; and, (ii) the Econometrechiniques. Our
discussions will, however, concentrate on the Enwetdac techniques as
these are more superior and reliable than the Tmgection and
Barometric techniques.

The Econometric Techniques.

The Econometric techniques include: (i) Regressiwthod; and, (ii)
Simultaneous Equation method.

3.1.3 The Regression Methad

Regression analysis is found to be the most popukthod of demand
estimation and/or forecasting. It combines econortheory and
statistical techniques of estimation. The econotheory specifies the
determinants of demand and the nature of the oalship between the
demand for a product and its determinants. It helpgscertaining the
general form of demand function. Statistical teges on the other
hand are employed in estimating the values of therpeters in the
estimated equation.
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In regression models, the quantity to be foreqashe demand function
is the dependent ariable, and the determinants eohadd are the
independent or explanatory variables.

In specifying the demand functions for various caudities, the
forecaster may come across many commodities whasaud depends,
at large, on a single independent variable. Foram=®, suppose the
demand for sugar in a given geographical area usmdoto depend
largely on the population, then the demand functmmsugar will be
referred to as aingle-variable demand function. But if it is found that
demand functions for fruits and vegetables depemdaonumber of
variables such as, their own-prices, substitutesjséhold income,
population, and the like, then such demand funstiare referred to as
multi-variable demand functions. The single regression equation is
used for single-variable demand functions, while tmulti-variable
equation is used for multi- variable demand funetio The single-
variable and multi-variable regressions are outlibelow.

The Simple or Bivariate Regression Technique

As mentioned earlier, in a simple regression tegpmi a single
independent variable is used in estimating thesstl value of the
dependent variable or the variable to be forec@bts technique is
similar to trend fitting, though, in trend fittinghe independent variable
is time, t, while in the case of simple regressibe, chosen independent
variable is the single most important determindrdesmand.

Suppose we want to forecast the demand for sugareXample, for
particular periods on the basis of some past ageayould estimate the
regression equation of the form:

Y =a+bX (3.1.1)

where Y represents the quantity of sugar to be deed and, X
represents the single variable, population, anadabaare constants.

The parameters a and b can be estimated, usingagtalata, by solving
the following corresponding linear quations forral d:

>Yi = na+ i}X; (3.1.2)
YXiYi =aYXi+ bXi? (3.13)

The procedures for calculating the terms in equati@.1.2) and (3.1.3)
can be illustrated by the following example. Coesidhe following
hypothetical past data on the demand for sugatheryears 2000 to
2006:
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Table 3.1.1: Demand for Sugar

Yeal Populatiol Quantity of sugar demand
(millions) (000's)

2000 10 40

2001 12 50

200z 15 60

200: 20 70

200< 25 80

200t 30 90

2006 40 100

Using this hypothetical data, we can calculate térens as shown in
table 3.1.2 below:

Table 3.1.2: Calculation of Terms of the Linear Egations in Simple
Regression

Xi2 XiYi
2000 10 40 100 400
2001 12 5C 144 60C
200z 15 60 22% 90C
200z 20 7C 40C 140
2004 25 8C 625 200C
2005 30 90 900 2700
2006 40 100 1600 4000

nN=7 »Xi=152 Yi=490 >Xi2=3994 Y XiYi= 12000

Substituting the related values from table 3.11® iequations (3..1.2)
and (3.1.3), we get:

490 = 7a + 152D (3.1.4)
12000 = 152a + 3994b (3.1.5)

Solving simultaneously for a and b in the aboveagigas, we obtain:
a = 27.44; b = 1.96. substituting these values ithe regression
equation (3.3.11), the estimated regression equaggomes:

Y =27.44 + 1.96X (3.1.6)

With the regression equation (3.1.6), the demandtiie commodity
concerned can be easily forecast for any periodliged that the figure
for the population or any single determinant of dedh is known.
Suppose the population for the year 2008 is pregetd be 100 million
then the demand for sugar, according to our examgieuld be

90



ECO 332 MANAGERIAL ECONOMICS

estimated using the regression equation as:
Y =27.44 + 1.96(100) = 27.44 + 1960 = 223,440sunit

The simple regression technique is based on th@imlg assumptions:
4. the independent variable will continue to gratvthe estimated
growth rate, 1.96 according to regression equdBah6);

5. the relationship between the dependent anepiradent variables
will continue to remain the same in the futurerathie past.

The Multi-Variate Regression Technique

The technique is used in cases where the demand é@mmmodity is
determined to be a function of many independentiées, or where the
explanatory variables are greater than one. Thigsisan this technique
is referred to as multiple regression analysis.

The procedure of multiple regression analysis imeslthe following
steps:

Step One: Specification of the independent or anguiory variables,
that is, the variables that explain the variationsdemand for the
commodity in question. These variables are idedtiffrom the
determinants of demand as listed earlier.

Step Two: Collection of time-series data on theepwhdent variable.
Here, the necessary data on both the dependentdémand for the
commodity) and independent variables (the detemtshaf demand) are
collected.

Step Three: Specification of the Regression Equoaflte reliability of

the demand forecast depends to a large extenteofotin of regression
equation and the degree of consistency of the eapay variables in
the estimated demand function. The greater theegegf consistency,
the higher will be the reliability of the estimatddmand function and
vice versa.

The final step is to employ the necessary stasistiechnique in
estimating the parameters of the regression equaBome common
forms of multi-variate demand functions are asoioi:

1. The Linear Function. The linear demand functisnwhere the
relationship between the demand and its deternsnaribrmulated by a
straight line. The most common type of this equmaitoof the form:

Qx =a—bPx+cY +dPs + JA (3.1.7)
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where Qx = quantity demanded of commodity X; Px it grice of
commodity X; Y = consumer’s income; Ps = price obstitute good; A

= advertisement expenditure;is a constant (or the demand intercept),
and b, c, d, and j are the parameters (or regmessaefficients)
expressing the relationship between demand andYP»Ps, and A,
respectively.

In linear demand functions, quantity demanded suaed to change
with changes in independent variables at a const@t The parameters
are estimated by using the least- squares methiading estimated the
parameters, the demand can be easily forecastafatathe independent
variables for the reference period are available.

2. The Power Function. In the linear functions d#mand, the
marginal effects on demand of independent variadnlesassumed
to be constant and independent of changes in gtr@bles. It is
assumed, for instance, that the marginal effeet @fange in own
price is independent of change in income or otheependent
variables. There may, however, be cases in whighiittuitively
or theoretically found that the marginal effecttio¢ independent
variables on demand is neither constant nor inddgr&nof the
values of all other variables included in the dedhaumction. For
example, the effect of an increase in the pricgugfar on demand
may be neutralised by a rise in consumer’s incdmsuch cases,
a multiplicative or ‘power form of the demand fummn,
considered to be the most logical form, is usedcekiimating the
demand of a commodity. The power form of the deinan
function is given by:

Qx = aPxbYcPsdAj
(3.1.8)

The algebraic form of multiplicative demand funatiocan be
transformed into a log- linear form for simpliciiy estimation as
follows:

Log Qx =loga—blogPx+clogY +dlogPs+jlogA 3.1.9)

This can be estimated using the least-squaress®gretechnique. The

estimated function can easily be used in forecgdtie future demand
for the given commodity.
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3.1.4 The Simultaneous Equations Method

This method of demand forecasting involves thenesion of several
simultaneous equations. These equations are, digneoahavioural
equations, mathematical identities, and marketriciga equations.
Demand forecasting using econometric models of kaneous
equations enables the forecaster take into accthentsimultaneous
interaction between dependent and independentblasia

The simultaneous equations method is a complete systiematic

approach to forecasting in general. It uses sdphisd mathematical
and statistical tools which are beyond the scopeth& present

discussions. In effect, our discussions here vélféstricted to the basic
steps in the application of this method of foreicast

The first step is to develop a complete model and specify the
behavioural assumptions regarding the variablelsidiec! in the model.
The variables included in the model are referreéddd(i) endogenous
variables, and (ii) exogenous variables.

The endogenous variablesare variables whose values are determined
within the model. Endogenous variables are incluslethe model as
dependent variables or variables to be explainedhbymodel. These
variables are often referred to in econometrickastrolled’ variables.
Note that the number of equations in the model regsial the number
of endogenous variables.

Exogenous variablesare those whose values are determined outside the
model. They are referred to as inputs of the modleé purpose of a
given model will determine whether a variable isdegenous or
exogenous. Exogenous variables are also lookeds durecontrolled
variables.

Thesecond steps to collect the necessary data on both endogeaiodis
exogenous variables. If you find that data is natilable, they can be
generated from available primary or secondary ssurc

Having developed the model, and the necessarycddlescted, thehird
stepis to estimate the model using the appropriate atgthnd the two-
stage least-squares method to predict the valuethefexogenous
variables.

Finally, the model is solved for each endogenous variabkerims of
exogenous variables. By plugging the values ofgerous variables
into the equations, the objective value can beutailed and prediction
made.
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The simultaneous equation method is theoreticalbesor to the simple
regression method. The main advantage of the meihdthat it is
capable of capturing the influence of dependencthefvariables. The
major limitation is non-availability of adequatetaa

The following example illustrates the simultaneegsiation method. A
simple macroeconomic model is given below:

Yt = Ct + It + Gt + Xt
(3.1.10)
where,
Yt = Gross National Product (GNP) Ct = Total camgtion

expenditure It = Gross Private Investment

Gt = Government expenditure

Xt = Net Export (X — M), where X represents Expatd M, Import.
Subscript t represents a given time unit.

Equation (3.3.20) is an identity that can be exmédiwith a system of
simultaneous equations, such as:

Ct=a+ bVt (3.1.11)
It = 20 (3.1.12
Gt = 1( (3.1.13
Xt=5 (3.1.14)

In the above system of equations, Yt and Ct are @éhdogenous
variables, and It, Gt, and Xt, are exogenous vésalEquation (3.1.11)
IS a regression equation that needs to be estimBtpaitions (3.1.12) to
(3.1.1) show the values of exogenous variablesra@ted outside the
model.

Suppose you want to predict the values of Yt andi@ultaneously, and
that when you estimated equation (3.1.11) you get:

Ct = 100 + 0.75Yt
(3.1.15) Using this equation, the value of Yt candetermined as:
Yt=Ct+It+ Gt+ Xt

=100+ 0.75Yt+20+ 10 + 5=0.75Yt + 135

Yt—0.75Yt =135

0.25Yt=135
Yt = 135/0.25 = 540.
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Using this value of Yt, you can evaluate the valti€t as follows: Ct =
100 + 0.75Yt = 100 + 0.75(540) = 100 + 405 = 505.

It follows that the predicted values will be: Y&40

Ct =505

Yt =505+ 20 +10 + 5 = 540.

Note that the above example of econometric modednisextremely
simplified model. In actual practice, the econameimodels are
generally very complex.

SELF-ASSESSMENT EXERCISE

Discuss the necessary steps in the applicationhef simultaneous
equation method of forecasting.

4.0 CONCLUSION

You must have learned some useful forecasting tqaba from this
unit. You also learned that the term demand fotggasimply means
predicting the future demand for a product. Infalioraregarding future
demand is essential for scheduling and planningyrtoon, acquisition
of raw materials, acquisition of finance, and atlserg. Forecasting is
most useful where large-scale production is invdhasd production
requires long gestation period.

5.0 SUMMARY

Among the numerous techniques employed in demaretdsting, the
most important of them are tl8urvey and Statistical techniques. The
survey techniques are used where the purpose make short-run
demand forecasts. This technique uses consumeeysuro collect
information about their intentions and future puash plans. It involves:
() survey of potential consumers to elicit infortoa on their intentions
and plans; and, (ii) opinion polling of expertsattis, opinion survey of
market experts and sales representatives.

The statistical techniques use historical (or teeees), and cross-
section data for estimating long-term demand fompraduct. The

techniques are found more reliable than those efstirvey techniques.
They include: (i) the Trend Projection techniquép; the Barometric

techniques; and, (iii) the Econometric techniquésir discussions,
however, concentrated on the Econometric technigegbese are more
superior and reliable than the Trend Projection &Barometric

techniques.
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6.0 TUTOR-MARKED ASSIGNMENT

An Economic Research Centre has published data hen Gross
Domestic Product (GDP)
and the Demand for refrigerators as presented below

Year: 200C 2001 200z 200< 2004 200t 200¢

GDP

(N’ billions): 20 22 25 27 30 33 35

Refrigerators

(millions): 5 6 8 8 9 10 12

(&) Estimate the regression equation, R = a + bY
where R = refrigerators (in millions), and Y = GDfh
N’billions)

(b)  Forecast the demand for refrigerators for yhars 2007, 2008,
and 2009, if the

Research Centre projected the GDP for 2007, 20682809 to be N40
billion, N52 billion, and N65 billion, respectively
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1.0 INTRODUCTION

No matter the objective of any business organisatachievement of
efficiency in production or cost minimisation for gdven production

activity appear to be one of the prime concernhef tnanagers. As a
matter of fact, the survival of a business firm @ competitive

environment depends on its ability to produce amnpetitive costs.

Firms are, therefore, mandated to either minimasscof production or
maximise output from a given quantity of inputsthe manager’s effort
to minimise production costs, the fundamental qaesthe or she faces
are:

) How can production be optimized or costs miised?

() What will be the beaviour of output as inpuisrease?

(h)  How does technology help in reducing produttiosts?

(1) How can the least-cost combination of inpogsachieved?

0) Given the technology, what happens to the W&t return when
more plants are added to the firm?

The theory of production attempts to provide th&oa¢ answers to
these questions, through abstract models built urdgothetical
conditions. It follows that, though production thes may not provide
solutions to the real life business problems, i gaovide tools and
techniques for the analysis of production cond#&iand for finding
solutions to the practical business problems.

In this unit, we present the theory of productidn. unit 14, the

discussions will be extended to other importanteatgp of production,
including economies of scale and optimal input coratons.
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2.0 OBJECTIVES
At the end of this unit, should be able to:

1. Understand the relationships between producitd the factors
of production

2. Provide answers to the fundamental questiommagers ask
themselves in their efforts to minimise costs afdarction.

3. Understand the basic forms of production fiomst

4. Make efficient production decisions

3.0 The Theory of Production

Production theory generally deals with quantitatekationships, that is,
technical and technological relationships betweeputs, especially
labour and capital, and between inputs and outputs.

An input is a good or service that goes into the produgti@tess. As
economists refer to it, an input is simply anythwlgich a firm buys for
use in its production process. Auatput, on the other hand, is any good
or service that comes out of a production process.

Economists classified inputs as (i) labour; (iipital; (i) land; (iv) raw
materials; and, (v) time. These variables are oredsper unit of time
and hence referred to as flow variables. In retiergs, entrepreneurship
has been added as part of the production inputsjgth this can be
measured by the managerial expertise and the yalbditmake things
happen.

Inputs are classified as eithéixed or variable inputs. Fixed and

variable inputs are defined in both economic semsktechnical sense.
In economic sense, a fixed input is one whose suigpihelastic in the

short run. In technical sense, a fixed input is tmt remains fixed (or
constant) for certain level of output.

A variable input is one whose supply in the shortis elastic, example,
labour, raw materials, and the like. Users of suguts can employ a
larger quantity in the short run. Technically, aiahle input is one that
changes with changes in output. In the long rdnpplts are variable.

3.1  The Production Function

Production function is a tool of analysis used xplaining the input-
output relationship. It describes the technicatiehship between inputs
and output in physical terms. In its general foriin,holds that
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production of a given commodity depends on cersaiecific inputs. In
its specific form, it presents the quantitativeateinships between inputs
and outputs. A production function may take therfaf a schedule, a
graph line or a curve, an algebraic equation oraghematical model.
The production function represents the technoldgy fom.

An empirical production function is generally songmex to include a
wide range of inputs: land, labour, capital, rawtenals, time, and
technology. These variables form the independenabigs in a firm’'s
actual production function. A firm’s long-run pragtion function is of
the form:

Q=f(Ld, L, K, M, T,1) (3.1.1)
where Ld = land and building; L = labour; K = cahjtM = materials; T
= technology;

and, t = time.

For sake of convenience, economists have reducedntimber of
variables used in a production function to only tveapital (K) and
labour (L). Therefore, in the analysis of inputymut relations, the
production function is expressed as:

Q=f(K, L) (3.1.2)

Equation (3.1.2) represents the algebraic or madlieat form of the
production function. Itis this form of productiéunction which is most
commonly used in production analysis.

As implied by the production function (equation1(2)), increasing
production, Q, will require K and L, and whethee tirm can increase
both K and L or only L will depend on the time etiit takes into
account for increasing production, that is, whetherfirm is thinking in
terms of the short run or in terms of the long run.

Economists believe that the supply of capital &jnelastic in the short
run and elastic in the long run. Thus, in the sham firms can increase
production only by increasing labour, since thepdyf capital is fixed
in the short run. In the long run, the firm canpéoy more of both
capital and labour, as the supply of capital beselastic over time. In
effect, there exists two types of production fumics:

The short-run production function; and, The long-rproduction
function
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3.1.1 The Short- and Long-Run Production Functions

The short-run production function, often referred to as thmgle
variable production function, can be written as:

Q =f(L) (3.1.3)

In the long-run, both capital (K) and labour (L) is included ineth
production function, so that the long-run productifmnction can be
written as:

Q =1f(K, L) (3.1.4) A
production function is based on the following asptions:

() perfect divisibility of both inputs and outpu

(i)  there are only two factors of production —pttal (K) and lacour
(L);

(i)  limited substitution of one factor for thetheer; (iv) a given
technology; and,

(v)  inelastic supply of fixed factors in the shauh.

Any changes in the above assumptions would requuodifications in
the production function.

The two most important forms of production funcgarsed in economic
literature in analysing input-output relationshign® the Cobb-Douglas
production function and the Constant ElasticitySafbstitution (CES)

production function. Our interest at this level Iwhle limited to the

Cobb-Douglas production function.

3.1.2 The Cobb-Douglas Production Function

The Cobb-Douglas production function is of theduling general form:
Q = AKalLb
(3.1.5) where a and b are positive fractions.

The Cobb-Douglas production function is often usedts following

form: Q = AKaL(1a)
(3.1.6)
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Properties of the Cobb-Douglas Production Function

A power function of the Cobb-Douglas type has tiieoiing important
properties:

First, the multiplicative form of the power function (3&).can be
transformed into its log-linear form as:
logQ=IlogA+alogK+blogL (3.1.7)

In its logarithmic form, the function becomes simpb handle and can
be empirically estimated using linear regressiahméjues.

Second power functions are homogeneous and the degree
homogeneity is given by the sum of the exponentsé b as in the
Cobb-Douglas function. If a + b = 1, then the prctchn function is
homogeneous of degree 1 and implies constant setarscale.

Third, a and b represent the elasticity coefficientwpat for inputs, K

and L, respectively. The output elasticity coe#iiti €) in respect of

capital can be defined as proportional change tpuiuas a result of a
given change in K, keeping L constant. Thus,

ek = 90/0= 9Q. K (3.1.8)
OKIK 0K Q

By differentiating the production function, Q = AKla, with respect to
K and substituting the result into equation (3.1.8)e elasticity
coefficient,ek, can be derived:

8Q = aAK (a-1)Lb
oK

Substituting the values for Q (equation (4.5)) @@loK into equation
(3.1.8), you get:

ek =aAK (@-1)Lb[ K  ]AKalb
=a

It follows that the output coefficient for capitaf, is ‘a’. The same
procedure may be applied to show that ‘b’ is tlestitity coefficient of
output for labour, L.

Fourth, the constants a and b represent the relativeldisve share of
inputs K and L in the total output, Q. The shar&dn Q is given by:

80 . K
oK
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Similarly, the share of L in Q can be obtained by:

Q. L

oL

The relative share of K in Q can be obtained as:
0Q.K.1=a

oK Q

and the relative share of L in Q can be obtained as

0Q.L.1=D

oL Q

Finally, the Cobb-Douglas production function is general form , Q =
KaL(1-a), implies that at zero cost, there willzs¥o production.

Some of the necessary concepts in production aeatgs be easily
derived from the
Cobb-Douglas production function as shown below:

1. Average Products of L (APL) and K (APK): APLA=(K/L) (1-a)
APK = A (L/K)1

2. Marginal Products of L (MPL) and K (MPK): MPL&Q/L)
MPK = (1 - a)Q/K

3. Marginal Rate of Technical Substitution of Lr i&¢ (MRTS L,K):
MRTS LLK_= MPL = . K

MPK (1-a) L

Note the MRTS L,K is the rate at which a marginait wf labour, L,
can be substituted for a marginal unit of capitél,(along a given
isoquant) without affecting the total output.

Self-Assessment Exercise

How does Cobb-Douglas production function diffenfr the standard
short-run production function?

4.0 CONCLUSION

This unit points out that production theory dealghwguantitative
relationships, otherwise known as technical andhrelogical
relationships between inputs, especially labour @atal, and between
inputs and outputs.
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An input has been defined as a good or service that goestliet
production process. In economic terms, an inpusimsply anything
which a firm buys for use in its production proce&s output, on the
other hand, is any good or service that comes éua @roduction
process.

Economists classified inputs as (i) labour; (iijpical; (iii) land; (iv) raw
materials; and, (v) time. These variables are oreasper unit of time
and hence referred to as flow variables. In retiergs, entrepreneurship
has been added as part of the production inputsjgth this can be
measured by the managerial expertise and the yabditmake things
happen.

The unit discusses two major forms of productioncfions: (i) the
short-and long-run production functions; and, (e Cobb-Douglas
production function.

5.0 SUMMARY

The unit notes that production function is a toblamalysis used in
explaining the input- output relationship. It dekses the technical
relationship between inputs and output in physieains. It suggests
that production of a given commodity depends otaagispecific inputs.
A production function may take the form of a scHega graph line or a
curve, an algebraic equation or a mathematical ind@de production
function represents the technology of a firm.

An empirical production function is generally sonmgaex to include a
wide range of inputs: land, labour, capital, rawtenals, time, and
technology. These variables form the independenabigs in a firm’s
actual production function. A firm’s long-run pragtion function is of
the form:

A production functions based on the following assumptions

() perfect divisibility of both inputs and output

(ii) there are only two factors of production — ttap(K) and lacour (L);
(ii) limited substitution of one factor for thehur;

(iv) a given technology; and,

(v) inelastic supply of fixed factors in the shauta.

The two most important forms of production funcsarsed in economic
literature in analysing input-output relationshgn® the Cobb-Douglas
production function and the Constant ElasticitySafbstitution (CES)
production function. The unit however, focused ba Cobb-Douglas
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form of production function. The Cobb-Douglas protilon function is
of the following general form:

Q = AKalb
where a and b are positive fractions.

The Cobb-Douglas production function is often usedts following
form:
Q = AKaL(1-a)

Four important properties of the Cobb-Douglas pobidn function was
discussed in detail in the unit. One of which igttthe powera andb in
the above production function (the first equaticgpresent the elasticity
coefficient of output for K and L respectively.

6.0 TUTOR-MARKED ASSIGNMENT

Given the Cobb-Douglas production function: Q =HO@IL0.6, derive
mathematically the output elasticities of capitil) @nd labour (L),
respectively.

7.0 REFERENCES/FURTHER READING

Dwivedi, D. N. (2002) Managerial Economics, sixtdition (New
Delhi: Vikas Publishing House Ltd).

Haessuler, E. F. and Paul, R. S. (1976), Introdyctdathematical

Analysis for Students of Business and Economics] @dition
(Reston Virginia: Reston Publishing Company)

104



ECO 332 MANAGERIAL ECONOMICS
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1.0 INTRODUCTION

This unit discusses four important production cisghat a manager
must know in order to be in the hem of affairs imy goroduction
decision. As the unit title indicates, these coms@mclude: (i) degrees of

production functions; (ii) economies of scale imguction; (iii) returns
to scale; and, (iv) optimal input combinations.

2.0 OBJECTIVES

Having gone through this unit, you should be able t

1. Be more informed on the issues involving paiaun decisions
than ever.

2. Make efficient and effective.

3. Understand the managerial implications of eoames and

diseconomies of scale in production.

3.0 Degrees of production Function, Economies otale, Returns
to scale, and Optimal Input Combinations

3.1 Degree of Production Functions and Returns tScale

The famous laws of returns to scale can be explaim®ugh production
functions. Assume generally a production functiorvoiving two
variables capital (K) and labour (L), and one cordityg X. The
production function may be expressed in the form:
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Qx = f(K, L) (3.1.1)

Qx denotes the quantity produced of commodity Xss#me also that
the production function illomogeneous that is, when all inputs are
increased in the same proportion, the proportiom lsa factored out
mathematically. If when all inputs are increasedabgertain proportion
(say, k) and output increases by the same propofkp the production

function is said to be homogeneous of degree Jproduction function

of homogeneous of degree 1 is expressed as follows:

kQx = f(kK, L) (3.1.2)
= k(K, L)

A homogeneous production function of degree 1 iegpkonstant
returns to scale Equation (3.1.2) indicates that increases initipeits
K and L by a multiple of k, will increase outputxQby the same
multiple, k, implying constant returns to scale.

Note that increasing inputs, say K and L in the esgroportion may
result in increasing or diminishing returns to sca&imply stated, it is
likely that increases in all the inputs in certpnoportion may not result
in increase in output in the same proportion. lifla inputs are doubled,
for example, output may not be doubled, it mayease by les than

or more than double. In this case, the productionction can be
expressed as:

hQx = f(kK, kL) (3.1.3)

where h denotes h-times increase in output, Qx essult of k-times
increase in inputs, K and L. The proportion, h nheygreater than k,
equal to k, or less than k. This touches on theettaws of returns to
scale:

(i) If h =k, production function reveals constaeturns to scale
(i) If h > Kk, production function reveals increagireturns to scale
(ii) If h <k, the production function reveals deasing returns to scale.

Observe that in the production function, equati@il.@), k has an
exponent equal to 1 (that is, k = k1), hence, ibfidhomogeneous of
degree 1. In general, the exponent of k can taédetter r, where # 1.

A production function is therefore, said to be hgeweous of degree r
when if all the inputs are multiplied by k, outpotreases by a multiple
of Kr. That is, if, f(kKk, kL) = KrK, L) = krQ
(3.1.4), then the production function (equatiori,.8) is homogeneous
of degree r.
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From this production function, the laws of retutosscale can again be
derived as follows:

(i) Ifk>1, and r <1, production function re\eaecreasing returns to
scale (i) If k > 1, and r > 1, production functioaveals increasing
returns to scale (iii) If k > 1, and r = 1, prodoat function reveals
constant returns to scale.

Consider the following multiplicative form of a mhoction function: Q
= K0.25L0.50 (3.1.5)

If K and L are multiplied by k, and output increadsy a multiple of h,
then hQ = (kK)0.25(kL)0.50.

factoring out k, you get:

hQ = k0.25 + 0.50[K0.25L0.50]
= k0.75[K0.25L0.50] (3.1.6)

According to equation (4.14), h = k0.75 and r =50.implying that r <
1, and, h < k. It follows that the production ftina (equation, 3.1.5)
shows decreasing returns to scale.

Consider another production function of the form:

Q = f(K, L, X) = KO0.75 L1.25 X0.50
(3.1.7) Multiplying K, L, and X by k, Q increaseg b multiple of h: hQ
= (kK)0.75 (kL)1.25 (kX)0.50

Again factoring out k, you get:

hQ = k(0.75+1.25+0.50)[K0.75 L1.25 X0.50]
= k2.5[K0.75 L1.25 X0.50]

Observe that in this case, h = k2.5 and r = 2.5thav h > k. Thus,
production function
(equation, 3.1.7) depicts increasing returns ttesca

3.2 Economies and Diseconomies of Scale

It can be shown that Long-run average cost decseatl the expansion
of production scale up to a certain optimum leweld then begins to
rise. This behaviour of the long- run average dsstcost by the
economies and diseconomies of scale. Economiesaté gives rise to
cost savings, while diseconomies of scale leadsdst increases.
Economies and diseconomies of scale determinetfagsceturns to scale
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in production. Increasing returns to scale operat@d economies of

scale are greater than the economies of scale. \&t@mmomies of scale
and diseconomies of scale are in balance, retorssdle are constant.
In the discussions that follow, we examine the aasi kinds of

economies and diseconomies of scale.

3.2.1 Economies of Scale.

Economies of scale are of two different categor{gstnternal or Real
economies; and, (i) External or Pecuniary Econamie

I Internal Economies Internal or ‘real economies’ arise from the
expansion of the plant size of the firm and arermalized. This
implies that internal economies are exclusivelyilabe to the
expanding firm. Internal economies are often d&ssunder the
categories:

(@) Economies in production;

(b)  Economies in marketing;

(© Managerial economies; and,

(d)  Economies in transport and storage.

Economies in Production. Economies in productioseairom two basic
sources:

(a) technological advantages; and,
(b) advantages of division of labour and specialization

Economies in Marketing. Economies in marketingeafiem large-scale
purchase of raw materials and other material inpagswell as large-
scale selling of the firm’s own products. Economiesmarketing the
firm’s own product are associated with:

(&) economies in advertisement cost;
(b)  economies in large-scale distribution thtowgholesalers; and
(c) other large- scale economies.

Managerial Economies. These arise from (a) speeaiddn in
management; and, (b) mechanization of managematifans.

Economies in Transport and Storage costs arise fublnutilization of
transport and storage facilities.

. External or Pecuniary Economies of ScaleThese kind of
economies of scale accrue to the expanding firnosn fithe
advantages arising outside the firm, from the inmatrket, for
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example. Pecuniary economies accrue to the lamgefsims in
the form of discounts and concessions on: (i) lacme purchase
of raw materials;

(i)  large-scale acquisition of external finance;

(i)  massive advertisement campaigns;

(iv) large-scale hiring of means of transport amarehouse, and the
like.

3.2.2 Diseconomies of Scale

Diseconomies of scale represent disadvantagesatisd¢ due to the
expansion of scale of production, leading to a ms@roduction cost.
This may be internal or external.

I. Internal Diseconomies of ScaleEconomies of scale has some limit,
which is reached when the advantages of divisionlatsour and
managerial staff have been fully exploited; exqadast capacity; excess
warehouse capacity; excess transport and commignceapacity, and
the like.

(i) External Diseconomies of ScaleThese are the disadvantages that
originate outside the firm: in the input marketsi\dadue to natural
constraints, especially in agriculture and extkacindustries. With the
expansion of the industry, for example, the dis¢®wand concessions
that are available on bulk purchases of inputsy@lsas concessions on
finance will eventually come to an end. Increasidegnand for inputs
also put pressure on the input markets leadingdease in input prices
that will further lead to rises in production costs

3.3 Optimal Input Combinations

Economists are of the opinion that profit-maximgsifirms seek to
minimise costs for a given level of output, or taxamise its output for
a given total cost. The two major instruments ia thaximisation of
output are thdsoquants curvesand Isocost ling often referred to as
thebudget constraint line. The logic of isoquant tells you that a

given level of output can be produced with différeqput combinations.
Given the input prices, however, only one of thputncombinations
would be the least cost combination. The least-aosibination
represents the input combination for which the laidg

constraint line is tangent to the isoquant curvkisTis the point for
which the slope of the budget constraint line egjubk slope of the
isoquant curve, as indicated by figure 3.3.1 below.

109



ECO 332 MANAGERIAL ECONOMICS

Figure 3.3.1: Least-Cost Combination of Inputs

Figure 3.3.1: Least-Cost Combination of Inputs
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According to figure 4.1, the Teast-cost combinatiosf the inputs, capital (K) and labour
(L) is at the point (P*) for which the isocost line, K. L. is tangent to the isoquant curve,
(.. At this point, the optimal combination of capital (K) and labour (L) is OK* of K and
OL* of L. This combination is optimal since it satisfies the least-cost criterion:
MP, =P (3.3.1)
MP. P

Or MP, = MP, (3.3.2)

P, Py
where MP. and MP.. are marginal products of labour and capital, respectively, and P, and
P are prices of labour and capital, respectively.

The above least-cost criterion can be translated in values terms by multiplying the
marginal productivities of capital (MP.) and labour (MP.) each by the product price (P)
to obtain the marginal revenue product of labour (MRP, ) and the marginal revenue
product of capital (MRPy), and taking ratios to get:

MP,.P = MRP, (3.3.3)

MP.P  MRP:

Equation (3.3.3) can be related to the ratio of input prices as follows:

E. = MRE

P. MRP,

Or, MRP, = MRP (3.34)
FI Fh

It can be inferred from equation (3.3.4) that leastt or optimum input
combination requires that the marginal revenue ebdty ratio of
factors should be equal to their price ratioshat the marginal revenue
productivity and factor price ratios of all the uitp must be equal.

3.3.1 Effect of Changes in Input Prices on the Opnal
Combination of Inputs

Changes in input prices affect the optimal combamatof inputs at

different magnitudes, depending on the nature pditirprice change. If
all input prices change in the same proportion, riflative prices of
inputs (that is the slope of the budget constramisocost line) remain
unaffected. But when input prices change at differates in the same
direction, or change at different rates in the @meodirection, or price
of only one input changes while the prices of otimguts remain

constant, the relative prices of the inputs wilakefe. This change in
relative input-prices changes both the input- corations and the level
of output. The change in input-combinations is asesult of the

substitution effect of change in relative pricesimfuts. A change in
relative prices of inputs would imply that some utg have become
cheaper in relation to others. Cost- minimisingmfr attempt to

substitute relatively cheaper inputs for the moxpemse ones. This
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refers to thesubstitution effectof relative input-price changes.

The effect of change in input prices on optimaluhpombinations is
illustrated by figure 3.3.2 below.

Figure 3.3.2: Substitution Effect of Changes in Inpt Prices
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We assume that, given the price of capital (Pk) @k of labour (PL),
and the total resources as indicated by the isoows, K’Lo, the
representative firm’s optimum input- combinationgisen by point Eo
in figure 3.3.2. Suppose that PL decreases (Pkaireng constant),
resulting in a new isocost, K’L”, which is tangdntthe isoquant, 12 at
point E2. At this point, the firm’s new optimum cbmation of inputs
becomes OK1 + OL3. It follows that the decreaserice of labour
(PL) has given rise to the reduction of capitalinpy the amount K1K2
and increment of labour input by L1L3. The changethe input
combination is referred to as tpdce effectof the decrease in the price
of labour. This price effect is composed of subsbn and budget
effects, where the substitution effect is represerty the difference
between price effect and budget effect. Thus,

Substitution effect = Price effect — Budget effeétom figure 2, the
Price effect = L1L3, and, Budget effect = L1L2 Sttinsion effect =
L1L3 - L1L2 =L2L3

We conclude therefore, that a firm’s input comhbmratchanges with a
change in the price of a given input, all thingsngeequal. In this

illustration, the firm employs more of the cheapgut (L) and less of

the more expensive one (K). The level of outpsbathanges, as you
can infer from figure 3.3.2.
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SELF-ASSESSMENT EXERCISE

With the appropriate diagram, discuss the effech aflecrease in the
price of labour input on the optimal input combioat assuming a
production function involving capital (K) and labofL).

4.0 CONCLUSION

Some of the important production concepts learneunfthis unit
involve: degrees of production function; econonaed diseconomies of
scale; returns to scale; and, optimal input contimna. We learned that
Economies of scale are of two different categories:

() Internal or Real economies; and,
(if) External or Pecuniary Economies.

Diseconomies of scale represent disadvantagesattie¢ due to the
expansion of scale of production, leading to a ns@roduction cost.
This may be internal or external.

5.0 SUMMARY

A production function is said to d@omogeneous of degree it when
all inputs are increased by a certain proportiartpot is increased by
the same proportion. For instance, if when all tspare increased by a
certain proportion (say, k) and output increaseshigysame proportion
(k), the production function is said to be homogerseof degree 1. A
homogeneous production function of degree 1 imml@sstant returns
to scale In general, given the production function:

hQx = f(kK, kL)

where h denotes h-times increase in output, Qx essult of k-times
increase in inputs, K and L. The proportion, h nieygreater than Kk,
equal to k, or less than k. This toucheglmmthree laws of returns to

scale

(i) If h =k, production function reveals constaeturns to scale
(i) If h > k, production function reveals increagireturns to scale
(ii) If h <k, the production function reveals deasing returns to scale.

Economies of scale gives rise to cost savings, evtifeconomies of
scale leads to cost increases. Economies and disenes of scale
determine also the returns to scale in productincreasing returns to
scale operates until economies of scale are gréatarthe economies of
scale. When economies of scale and diseconomiescalk are in
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balance, returns to scale are constant.

The least-cost combination of inputs is also thetinogd input
combinations. This is the combination of inputs Mdrich the marginal
revenue products of the inputs are equal.

6.0 TUTOR-MARKED ASSIGNMENT

Determine whether the following production funcsoshow constant,
increasing, or decreasing returns to scale:

(8) Q = L 0.60 K 0.40

(b) Q =5K 0.5L 0.3

() Q = 4L + 2K

7.0 REFERENCES/FURTHER READING

Dwivedi, D. N. (2002) Managerial Economicsxtls edition (New
Delhi: Vikas Publishing House Ltd).
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1.0 INTRODUCTION

Business decisions are generally taken based omdmetary values of
inputs and outputs. Note that the quantity of isputultiplied by their
respective unit prices will give the monetary valoe the cost of

production. Production cost is an important factor in all bess
decisions, especially those decisions concerning:

(@) the location of the weak points in productmanagement;
(b)  cost minimisation

(c)  finding the optimal level of output;

(d)  determination of price and dealers’ margirg,an

(e)  estimation of the costs of business operation.

In this unit, we present briefly the cost concegpplicable to business
decisions.

2.0 OBJECTIVES

At the end of this unit, you will be expected to:

Be familiar with the theory of production cest
Estimate the costs of business operation

Minimise production costs
Make plausible costing decisions.

PonPE
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3.0 The Theory of Production Costs
3.1 The Business Cost Concepts

The cost concepts are theoretically grouped under aver-lapping
categories:

(1) Concepts used for accounting purposes; and,
(i)  Analytical cost concepts used in economic lgsia of business
activities.

3.1.1 Accounting Cost Concepts
The accounting cost concepts include:

1. Opportunity Cost and Actual or Explicit Cost. Opportunity
cost can be seen as the xpected returns from toaddest use
of an economic resource which is foregone due écstfarcity of
the resources. Some scholars refer to opportundgt @as
alternative cost. There would be no opportunitytcd the
resources available to the society were unlimited.

Associated with the concept of opportunity costthe concept of
economic rentor economic profit. Economic rent is the excess of
earning from investment over and above the expegiedit. The
business implication of this concept is that invegin a given project
will be preferred so long as its economic rent lisater than zero or
positive.

Additionally, if firms know the economic rent of iraus alternative uses
of their resources, it will aid them in the choethe best investment
avenue.

The actual or explicit costs are those out-of-pbat@sts of labour,
materials, machine, plant building and other fextfrproduction.

2. Business and Full CostsAll the expenses incurred to carry out a
business are referred to as business costs. Thes&nailar to
actual or real costs, and include all the paymants contractual
obligations made by the firm, together with the bamst of
depreciation on plant and equipment. Business caststhose
used in calculating business profits and losses fandfiling
returns for income tax and for other legal purposes
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Full costsinclude business costs, opportunity costs and nopnudit,
while normal profit represents a necessary minineaming in addition
to the opportunity cost, which a firm must receiveemain in business.

3. Explicit and Implicit/Imputed Costs. These are costs falling
under business costs and are those entered in dbks bof
accounts. Payments for wages and salaries, mateinglurance
premium, depreciation charges are examples of @kmbsts.
These costs involve cash payments and are recorded
accounting practices.

Those costs that do not involve cash outlays omaeys and do not
appear in the business accounting system are edféor as implicit or
imputed costs. Implicit costs are not taken intcoamt while calculating
the loss or gains of the business, though they fammimportant
consideration in whether or not a factor will benttoued in use for the
day to day operations of the business. The expdicd implicit costs
together (explicit + implicit costs) form the econic cost.

4. Out-of-Pocket and Book CostsExpenditure items that involve cash
payments or cash transfers, both recurring and reocuring, are
referred to in economics as out-of- pocket costb.tife explicit costs
including wages, rent, interest, cost of materialajntenance, transport
expenditures, and the like are in this classifaatiOn the contrary,
there exists some actual business costs which doinvolve cash
payments, but a provision is made in the bookscobant and they are
taken into account while finalizing the profit afass accounts. Such
costs are known as book costs. These are somelhyments made by a
firm to itself.

3.1.2 Analytical Cost Concepts Used in Economic Aitysis of
Business Activities.

The analytical cost concepts include:

6. Fixed and Variable Costs

7. Total, Average, and Marginal Costs
8. Short-Run and Long-Run Costs

9. Incremental Costs and Sunk Costs
10. Historical and Replacement Costs
11. Private and Social Costs

1. Fixed and Variable Costs. Fixed costs are those costs that are
fixed in volume for a certain level of output. Fhdo not vary
with output. They remain constant regardless @f fvel of
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output. Fixed costs include:

(1) Cost of managerial and administrative staff;

(i)  Depreciation of machinery;

(i) Land maintenance, and the like. Fixed caamts normally short-
term concepts because, in the long-run, all costs rary.

Variable Costs are those that vary with variatiomsoutput. These

include:

0] Cost of raw materials;

(i)  Running costs of fixed capital, such as fustpairs, routine
maintenance expenditure, direct labour chargesceged with
output levels; and

(i) the Costs of all other inputs that may vamth the level of
output.

2. Total, Average, and Marginal CostsThe Total Cost (TC) refers to
the total expenditure on the production of goods sarvices. It includes

both explicit and implicit costs. The explicit ceshemselves are made
up of fixed and variable costs. For a given levebuatput, the total cost

is determined by the cost function.

The Average cost (AC) is obtained by dividing tatakt (TC) by total
output (Q). Thus, AC = _TC

(3.1.1) Q

Marginal Cost (MC) is the addition to total costactount of producing
one additional unit of a product. It is the costtbé marginal unit
produced. Marginal cost of output can be compued@n — TCn-1,
where n represents the current number of units yoed, and n-1
represents the previous number of units produce@. dan also be
computed by the following relationship:

MC = Change in TG ATC (3.1.2) Change in Q
AQ

If the total cost (TC) is in a functional form, M&n be computed by the

derivative: MC =dTC (3.1.3)

dQ

3. Short-Run and Long-Run Costs.Short-Run Costs are costs

which change as desired output changes, size offithe
remaining constant. These costs are often reféoexd variable
costs. Long-Run costs, on the other hand are cusisred on the
firm’s fixed assets, such as plant, machinery, dmg, and the
like.
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In the long-run, all costs become variable costhassize of the firm or
scale of production increases. Put differently, gloun costs are
associated with changes in the size and type ot.pla

4. Incremental Costs and Sunk Costs€Conceptually, incremental
costs are closely related to the concept of margiost, but with
a relatively wider connotation. While marginal costers to the
cost of extra or one more unit of output, increraénbst refers to
the total additional cost associated with the dewito expand
output or to add a new variety of product. The emicof
incremental cost is based on the fact that, inr¢gla¢ world, it is
not practicable to employ factors for each unit aiitput
separately due to lack of perfect divisibility ohputs.
Incremental costs also arise as a result of changeoduct line,
addition or introduction of a new product, replaestof worn
out plant and machinery, replacement of old tealmicpf
production with a new one, and the like.

The Sunk costs are those costs that cannot besdltancreased or

decreased, by varying the rate of output. For nt#gaonce management
decides to make incremental investment expendduace the funds are

allocated and spent, all preceding costs are ceresidto be the sunk
costs since they accord to the prior commitment@mhot be reversed
or recovered when there is a change in market tondior a change in

business decisions.

5. Historical and Replacement CostdHistorical cost refers to the
cost an asset acquired in the past, whereas, esp&ad cost
refers to the outlay made for replacing an old tas$éese
concepts derive from the unstable nature of priebaliour.
When prices become stable over time, other thirggsgoequal,
historical and replacement costs will be at pahweich other.

6. Private and Social CostsPrivate and social costs are those costs
which arise as a result of the functioning of anfibut neither are
normally reflected in the business decisions na explicitly
borne by the firm. Costs in this category are bdm the society.
It follows that the total cost generated in the rseuof doing
business may be divided into two categories:

(1) those paid out by the firm; and,

(i)  those not paid or borne by the firm, includithe use of
resources that are freely available plus the disutreated in the
process of production. Costs under the first categoe known
as private costs. Those of the second categorykiaogn as
external or social costs. Examples of such somatscinclude:
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water pollution from oil refineries, air pollutiocosts by mills
and factories located near a city, and the likenfa firm’s point
of view, such costs are classified as externals¢@std from the
society’s point of view, they are classified asiabcosts.

The relevance of the concept of social costs isenpponounced in the
cost-benefit analysis of the overall impact of mnfs operation in the
society as a whole, and in working out the soaisk of private gains.

SELF-ASSESSMENT EXERCISE
How do incremental and sunk costs differ from nmaagcosts.
4.0 CONCLUSION

This unit focused on the general cost concepts. ddst concepts are
theoretically grouped under two over-lapping catesggo

(1) Concepts used for accounting purposes; and,
(i)  Analytical cost concepts used in economiclgsia of business
activities.

The accounting cost concepts include:

0] Opportunity costs and explicit costs
(i)  Business and full costs

(i)  Explicit and imputed costs

(iv)  Out-of-pocket and Book costs

The analytical cost concepts include:

12. Fixed and Variable Costs

13. Total, Average, and Marginal Costs
14. Short-Run and Long-Run Costs

15. Incremental Costs and Sunk Costs
16. Historical and Replacement Costs
17. Private and Social Costs

50 SUMMARY
The unit's discussions can be summarised as follows

First, opportunity cost can be seen as the expewwdns from the
second best use of an economic resource whichréegdoe due to the
scarcity of the resources. Some scholars referpfmunity cost as
alternative cost. There would be no opportunityt dbshe resources
available to the society were unlimited.
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Associated with the concept of opportunity costthe concept of
economic rentor economic profit. Economic rent is the excess of
earning from investment over and above the expegtedit. The
business implication of this concept is that inwgpsin a given project
will be preferred so long as its economic rent rieager than zero or
positive.

Second, all the expenses incurred to carry outsnbss are referred to
as business costs. Third, those costs that donmotvie cash outlays or
payments and do not appear in the business acogustistem are
referred to as implicit or imputed costs.

Fourth, The analytical cost concepts used in ecanaanalysis of
business activities include: (i) Fixed and VariaBlests Fixed costs are
those costs that are fixed in volume for a certawvel of output.
Variable Costs are those that vary with variationsutput. (ii) Total,
Average, and Marginal Costs. (iii) Short-Run andng§gdRun Costs.
Short-Run Costs are costs which change as desitpdtochanges, size
of the firm remaining constant. These costs arenofteferred to as
variable costs. Long-Run costs, on the other haadasts incurred on
the firm’s fixed assets, such as plant, machinlewlding, and the like.
(iv) Incremental Costs and Sunk Costs. Incremecats are closely
related to the concept of marginal cost, but withiekatively wider
connotation. While marginal cost refers to the adstxtra or one more
unit of output, incremental cost refers to the ltcadditional cost
associated with the decision to expand output @dtba new variety of
product. The Sunk costs are those costs that céenaltered, increased
or decreased, by varying the rate of output. (v)stétical and
Replacement Costs. Historical cost refers to tist @p asset acquired in
the past, whereas, replacement cost refers to thkyomade for
replacing an old asset. (vi) Private and Sociagdt€®rivate and social
costs are those costs which arise as a resuledutictioning of a firm,
but neither are normally reflected in the busindssisions nor are
explicitly borne by the firm. Costs in this categare borne by the
society.

6.0 TUTOR-MARKED ASSIGNMENT

Briefly present what you think are the major diffeces between
accounting costs and economic Costs.
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7.0 REFERENCES/FURTHER READING
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1.0 INTRODUCTION

The theory of costs basically deal with costs itatien to output
changes. In other words, they deal with cost-outplations. The basic
economic principle states that total cost increaséh increase in
output. However, what is important from a theomdtiand marginal
point of view is not the absolute increase in tat@dt, but the direction
of change in the average cost (AC) and the marginat (MC). The
direction of changes in AC and MC will depend oe tfature of the cost
function. In this unit, we examine in detail thestoutput relations.

2.0 OBJECTIVES
Having gone through this unit, you will be expected

1. Expand your knowledge of the theory of costs
2. Know the theoretical cost-output relations
3 Apply cost functions in the minimisation ofst® of production.

3.0 Cost-Output Relations

A cost function is a symbolic statement of the textbgical relationship
between the cost and output. Generally, cost fanstitake the
following form:

C =TC =1(Q), andAQ > 0, where Q represents output level.
In addition, the specific form of the cost functidepends on the time
framework for cost analysis: short-or long-run. ushthere exists short-
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run cost function and long-run cost function. Aatingly, cost-output
relationship are analysed in short run and longframeworks.

3.1 The Cost Functions
3.1.1 The Short-Run Cost Function

Cost-output relations are normally determined hy ¢bst function and

are exhibited by cost curves. The shape of castesudepends on the
nature of the cost function which are derived fractual cost data. Cost
functions may take a variety of forms, yieldingfeient kinds of cost

curves, including linear, quadratic, and cubic ocostves arising from

the corresponding functions. The functions ardlastiated below:

1. Linear Cost Function.A linear cost function is of the form:
TC=C=a+bQ (3.1.1)
where a = Total Fix Cost (TFC)

bQ = Total Variable Cost (TVC)

The Average and Marginal cost functions can beioétafrom the Total
Cost Function
(equation 3.1.1) as follows:

Average Cost (AC) = TGa+bQ=a/Q+b
Q Q

Marginal Cost (MC) =dTG b dQ

2. Quadratic Cost Function The quadratic cost function is of the
form: TC = C = a + bQ + Q2
(3.1.2)

From the quadratic cost function (equation 3.1v29, can obtain the
Average and Marginal cost functions as follows:

AC=TC=a+bQ+Q2=a/Q+b+QQ Q

MC =dTC=b + 2Q
dQ

Example, if TC = C =150 + 10Q + Q2
Then,

AC =150 +10Q + Q2

Q
=150/Q+10+Q
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MC =dTC=10 + 2Q

dQ

3. Cubic Cost Function.The cubic cost function is of the form: TC =
C = a + bQ - cQ2 + dQs3
(3.1.3)

The corresponding Average Cost (AC) and MarginalstCEMC)
functions can be derived as:

AC=TC =a+bQ —-cQ2+ dQ3
Q Q

=a/Q+b-cQ+dQ2

MC = dTC= b — 2cQ + 3dQ2
dQ

Assume that the cost function is empirically anglexly estimated as:

TC =10+ 6Q - 0.9Q2 + 0.05Q3 (3.1.4)
And,
TVC = 6Q — 0.9Q2 + 0.05Q3 (3.1.5)

Based on equations 3.1.4 and 3.1.5, the TC and T¥€pectively is
calculated for Q = 1 to 10 and presented in tablel3 and graphically
illustrated in figure 3.1.1.

Table 3.1.1: Cost-Output Relations

Q FC |TVvC |TC AFC | AVC |AC MC
D 1@ Q) (4) (5) © (™ [(8
0 10 0.0 10.00 |- - - -

1 10 5.15 15.15 | 10.00 |5.15 |15.15|5.15
2 10 8.80 18.80 [5.00 [4.40 [9.40 |3.65
3 10 11.25 | 21.25 | 3.33 3.75 |7.08 |245
4 10 12.80 | 22.80 | 2.50 3.20 |5.70 |1.55
5 10 13.75 | 23.75 | 2.00 275 | 4.75 |0.95
6 10 14.40 | 24.40 | 1.67 240 |[4.07 |0.65
7 10 15.05 | 25.05 | 1.43 2.15 |3.58 |0.65
8 10 16.00 | 26.00 | 1.25 200 [3.25 |0.95
9 10 1755 | 2755 |1.11 195 |3.06 |1.55
10 |10 20.00 |30.00 |1.00 2.00 |[3.00 |2.45
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Using equations (3.1.4) and (3.1.5), you can dethe behavioural
equations for the average fixed cost (AFC), averagdable cost
(AVC), average total cost (ATC), and marginal q®d4C) as follows:

AFC = FC/Q = 10/Q

AVC = TVC/Q = 6Q — 0.9Q2 + 0.05Q36 — 0.9Q + 0.05Q2
Q

ATC = TC/Q = 10 + 6Q - 0.9Q2 + 0.05Q3

Q

=10/Q + 6 — 0.9Q + 0.05Q2

MC = dTC=6 — 1.8Q + 0.15Q2
dQ

3.2 Cost Minimisation

In its simplest form, the critical value of outp{@) in respect of the
average variable cost (AVC) is the value that mise@m average
variable cost. The average variable cost will bigsatninimum when its
rate of change {d(AVQ®} = 0. This can be accomplished by
differentiating the AVC dQ function with respect déoitput (Q). Thus,
form our examples,

AVC = 6 — 0.9Q + 0.05Q2

d(AVC) = -0.9 + 0.10Q
dQ

Setting this equal zero, you get:

-0.9+0.10Q = 0
0.10Q = 0.9
Q=9

It follows that critical value of output (Q) in nesct of the average
variable cost is 9 units. From table 3.1.1, we oles¢hat at the output
level Q = 9, the minimum average variable cost1s98.

The same argument can be made for average totalA®€). Given
the ATC function, you can set the derivative witspect to Q {

(d(ATC)} =0,
dQ
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and solve for Q to obtain the level of output timaimises average total
cost.

3.3 Output Optimisation in the Short-Run

The optimum level of output in the short-run is theel of output for
which the average cost (AC) of production equaks mharginal cost
(MC). That is, for optimum output, AC = MC in theat-run.

Suppose the short-run cost function is given by:

C = 200 + 5Q + 2Q2
(3.3.1) AC = 200 + 5Q + 202

Q

= 200/Q + 5 + 2Q (3.3.2) MC =dE€5
+ 40 (3.3.3)

dQ

By using AC = MC at optimum, and solving for Q, yaill obtain the
optimum level of output.

Thus,

200 +5 +2Q =5+4Q (AC=MC)Q

200/Q = 2Q

2Q2 =200

Q2 =100

Q=10

Thus the optimum level of output in this examplé&@sunits.
SELF-ASSESSMENT EXERCISE

The shape of cost curves depends on the naturbeotdst function
which are derived from actual cost data. Discuss.

4.0 CONCLUSION
This unit has exposed you to the principles of-cagput relations. You

must have learned that short-run cost functions efredifferent
categories:
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() the linear cost function; (ii) the quadraticstdunction; and, (iii) the
cubic cost function. Also, an important learningnir the unit is the
procedures for cost minimisation.

5.0 SUMMARY

You may have learned from this unit that Cost-outmlations are
normally determined by the cost function and ar&il@ted by cost
curves. The shape of cost curves depends on theenaf the cost
function which are derived from actual cost datastCfunctions may
take a variety of forms, yielding different kindsamst curves, including
linear, quadratic, and cubic cost curves arisimgnfithe corresponding
functions. With respect to the minimisation of pmotion cost, you
learned that In its simplest form, the critical walof output (Q) in
respect of the average variable cost (AVC) is thkier that minimises
average variable cost. The average variable cdsbwiat its minimum
when its rate of change {d(AVE= 0.

dQ

Finally, you were informed that the optimum levdl autput in the
short-run is the level of output for which the age cost (AC) of
production equals the marginal cost (MC). Thafas,optimum output,
AC = MC in the short-run.

6.0 TUTOR-MARKED ASSIGNMENT

Given the cost function: C = 1000 + 10Q1/2 + Q +22@erive the
average and marginal cost functions. At 5 uniteutput, what are the
average and marginal costs.

7.0 REFERENCES/FURTHER READING

Dwivedi, D. N. (2002) Managerial Economicsxtls edition (New
Delhi: Vikas Publishing House Ltd).
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1.0 INTRODUCTION

By definition, the long-run is a period for whichi aputs change or

become variable. This is based on the assumptianiththe long-run,

supply of all inputs, including those held constamtthe short-run,

becomes elastic. Firms are therefore, now in d@iposto expand the

scale of production by increasing all inputs. ltdars that the long-run

cost- output relations imply the relationship betwehe changing scale
of a firm and the firm’s total output, whereas tmetshort-run, this

relationship is essentially one between the tot#puat and the variable
costs such as, labour and raw materials. In this we discuss the long-
run cost-output relations especially with specigference to the firm's
break-even conditions.

2.0 OBJECTIVES
At the end of this unit you will be able to:
1. Be more familiar with issues on cost-outpuatiehs

2. Make long-run cost and output decisions
3. Determine your optimum plant size
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3.0 The Long-Run Cost-Output Relations and Break-&en
Analysis

3.1 The Long-Run Cost-Output Relations

The long-run cost curve (LTC) is composed of aesedf short-run cost
curves. This is shown by figure 3.1.1 below:

4
Flgure 3.1.1: The Long-Run Total Cost Crve (LTC)
| LTC
Tptal cost |
i) STC, |
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Figure 3.1.1: The Long-Run Total Cost Curve (LTC)

Figure 3.1.1 assumes that the firm has only onetplaith the
corresponding short-run cost curve given $YC1, Suppose the firm
decides to add two more plants with associatedmwece short-run cost
curves given bysTC2 andSTC3. The long-run total cost curvéTC)
is then drawn through the minimum of the short-cost curvesSTC1,
STC2, andSTC3.

The Long-Run Average Cost Curve (LAC) is derivedcohynbining the

short-run average cost curves (SACs). This is agvarin figure 3.1.2
below:
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Figure 3.1.2: The Long-Run Average Cost Curve

Figure 3.1.2: The Long-Run Average Cost Curve
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The long-run average cost curdeAC) is drawn through the short-run
average cost curves, SAC1, SAC2, and SACS3, asadtuaticby figure
3.1.2. The LAC curve is also known in economicsttes'Envelope
Curve’ or ‘Planning Curve’ as it serves as a guide to the entrepreneur
in plans to expand production.

It is obvious from the LTC in figure 3.1.1, thattlong-run cost-output
relations is similar to the short-run cost-outpwtiations.  With
subsequent increases in output, LTC first increasesdecreasing rate,
and then at an increasing rate. As a result, LAfally decreases until
the optimum utilization of the second plant capacdind then it begins
to increase. These cost-output relations follow ‘taers of returns to
scale.” That is, when the scale of the firm expamest production cost
initially decreases, but ultimately increases, lagws in figure 3.1.2.
The decrease in unit cost is attributed to thermale and external
economies and the eventual increase in cost, toteémal and external
diseconomies.

3.1.1 Optimum Plant Size and Long-Run Cost Curves.

The short-run cost curves are extremely helpfuh determination of

the optimum utilization of a given plant, or in tHetermination of the

least-cost-output level. Long- run cost curvesthanother hand, can be
used to show how a firm can decide on the optimzeaf the firm.

Consequently, the optimum size of the firm is on@clv ensures the
most efficient utilization of the resources. In g¢real terms, the
optimum size of a firm is one in which the long-raverage cost (LAC)
is minimised.
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3.2 Break-Even Analysis: Linear Cost and Revenue Fgctions.

Traditionally, the basic objective of any busindiss is to maximize
profit. The maximum profit does not necessarilyncale with the
minimum cost, according to the traditional theory the firm.
Nevertheless, firms plan their production actigtimuch better if the
level of production for which total cost and total’enue break even is
known. This implies the profitable and non-prdiiea range of
production. The break- even analysis, or what teroteferred to as
profit contribution analysis is an important anagt technique used in
studying the relationship between total cost, totalenue, and total
profits and losses over the whole range of stiedlatutput. The break-
even analysis is a technique of previewing prafitspects and a tool of
profit planning. It integrates cost and revenuengsies to ascertain the
profits and losses associated with different leeélsutput.

In order to exemplify the break-even analysis unlleear cost and
revenue conditions, you can assume a linear costitin and a linear
revenue function as follows:

Cost function: C =100 + 10Q (3.2.1)
Revenue function: R = 150Q (3.2.2)

The cost function (equation 3.2.1) implies a tdta¢d cost (TFC) of
N100. Its variable cost varies at a constant cdt®&10 per unit in
response to increases in output. The revenue amg¢equation 3.2.2)
implies that the market price for the firm’s protus N15 per unit of
sale.

Given equations 3.2.1 and 3.2.2, the break-evepubetin be computed
algebraically in the following way:

At the break-even point,

Total Revenue (R) = Total Cost (C), so that iis gxample,
15Q =100 + 10Q

5Q =100

Q = 20.

It follows that the break-even level of output & @nits. This result can
be illustrated graphically in figure 3.2.1 below.
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Figure 3.2.1: Break-Even Analysis: Linear Functions
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3.3 Break-Even Analysis: Non-Linear Cost and RevereiFunction

The break-even analysis under non-linear cost amenue functions is
best demonstrated by the following graph. As shamvifigure 3.3.1
below, the total fixed cost (TFC) line shows theefi cost at OF, and the
vertical distance between TC and TFC measuresothé \tariable cost
(TVC). The curve, TR, shows the total sales orltaaenue at different
output levels and at different prices. The vertidestance between the
TR and TC measures the profit or loss for vari@vels of output.

You will observe from figure 3.3.1 that the TR ah@ curves intersect
each other at two points, P1 and P2., where TR = Tlese represent
the lower and upper break-even points. For the a/nahge of output
between OQ1 (corresponding to the break-even p&ihj, and OQ2
(corresponding to the break-even point, P2), TRC: This implies that
a firm producing more than OQ1 and less than OQR v making
profits. Put differently, the profitable range aftput lies between OQ1
and OQ2 units of output. Producing less or morea tiese limits will
give rise to losses.
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Figure 3.3.1: Break-Even Analysis: Non-Linear Fundbns
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The Profit Volume (PV) Ratio.
The PV ratio is another useful tool for finding the Break-Even Point (BEP) of sales,
especially for multi-purpose firms. The PV ratio is defined by the following formula:
PV Ratio=S5-V x 100
S

Where § = Selling price: and, V = average Variable cost.

For instance, if the selling price, § = N5 per unit, and average variable cost, V = N4 per
unit, then:

PV Ratio= 5—4x 100
5
= 20 percent

The Break-even point (BEP) in sales value is calculated by dividing the fixed expenses
(F) by the PV ratio. Thus,

BEP (Sales value) = Fixed Expenses= F/8-V
PV Ratio 8

SELF-ASSESSMENT EXERCISE

Describe briefly how a firm can decide on its optimplant size using
the long-run cost curve.

4.0 CONCLUSION

You may have learned from this unit that the long-m any business
life is very important and must be taken as suthe long-run has been
defined as a period for which all inputs changbezome variable. This
is based on the assumption that in the long-rupplguof all inputs,
including those held constant in the short-runopees elastic.

In addition, the short-run cost curves are extrgmetlpful in the
determination of the optimum utilization of a givetant, or in the
determination of the least-cost-output level. Long-cost curves, on the
other hand, can be used to show how a firm carddemn the optimum
size of the firm.  Finally, the unit informs yohat the break-even
analysis, or what is often referred to as profiitabution analysis is an
important analytical technique used in studyingredationship between
total cost, total revenue, and total profits argb&s over the whole range
of stipulated output.
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5.0 SUMMARY

Our discussion in the unit can be summarised in fiblkowing
statements:

1. Business managers must plan for the long-dmirastration of
costs revenues and profits. This is so becausaeanang run,
firms will be in a position to expand the scalepobduction by
increasing all inputs.

2. In the long-run, with increases in output, ttwtal cost of
production first increases at a decreasing ratd, taen at an
increasing rate. As a result, the long-run averag# initially
decreases until the optimum utilization of the rgant capacity,
and then it begins to increase. These cost-ougations follow
the ‘laws of returns to scale.’

3. Firms are assumed to plan their productiorviiets much better
if the level of production for which total cost atatal revenue
break even is known. This implies the profitabled anon-
profitable range of production. The break-even ysis) or what
is often referred to as profit contribution anadys an important
analytical technique used in studying the relatigmsbetween
total cost, total revenue, and total profits andsés over the
whole range of stipulated output. The break-evealyasis is a
technique of previewing profit prospects and a toblprofit
planning.

6.0 TUTOR-MARKED ASSIGNMENT

The profit and loss data of an enterprise for aegiperiod are as
follows: Naira (N)

Net Sale 100,000
Cost of goods sold:

Variable Cos 40,00(
Fixed Cost 10,000
Gross Profi 50.00(

Selling Costs: Variable Cost

AN AA~F-

Fixed Cost 5,000

Neat Prnfi K[ NN(

(d) Compute the break-even level of output.
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(e) What is your forecast of the profit for a saledume of N160,0007?
At what sales volume would a net profit of N55,0@0earned?

7. REFERENCES/FURTHER READING

Dwivedi, D. N. (2002) Managerial Economicsxtls edition (New
Delhi: Vikas Publishing House Ltd).
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1.0 INTRODUCTION

The market structure will determine a firm’s alyilito make pricing
decisions or its degree of freedom in the detertranaof product prices.
Depending on the market structure, the degree eédsm varies
between zero and one. This degree of freedom isghe extent to
which a firm is free or independent of the rivahfiin setting product
prices. The higher the degree of competition, theek the firm’s degree
of freedom in making decisions about product pricd$he reverse is
also true.

Under perfect competition, a large number of firms compete against
one another. It follows that the degree of comjetitunder perfect
competition is close to one. Consequently, a firndiscretion in
determining the price of its product is close t@ozelThe firm has to
accept the price determined by the market forceteofand and supply.

As the degree of competition decreases, a firm'strob over the
product prices and its discretion in pricing dems increases. Under
monopolistic competition,where the degree of competition is less than
one, the firm has some discretion in product pgcin

Under oligopolistic market structure, the degreeampetition is low,
the firm’s control over pricing decisions increas€ke firms therefore,
have control over the price of their products armah exercise their
discretion in pricing decisions, especially whereduct differentiation
IS prominent.

136



ECO 332 MANAGERIAL ECONOMICS

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

1. Get acquainted with the basic principles adipg

2. Know how to make pricing decisions under ddfe market
conditions

3. Manage consumer price expectations in an tefeeand efficient
manner.

3.0  Market Structure and Pricing Decisions
3.1  Price Determination Under Perfect Competition

In a perfectly competitive market, commodity prices determined by
the market forces of demand and supply. In othende; market prices
are determined by the market demand and marketlysuppere the

market demand refers to the industry demand asadewttis is the sum
of quantity demanded by each individual consumeruser of the

product at different prices. Similarly, market slypps the sum of

guantity supplied by individual firms in the indgst The market price
is determined for the industry and the individuant and consumers
take the market price as given. This is the reaselters under a
perfectly competitive market is referred to as @takers.

The main problem facing a profit-maximising firm tiserefore, not to
determine the price of its product but to adjusboulitput its output to the
market price so that profit is maximised.

The determination of commodity as well as serviggge under
perfectly-competitive conditions are often analyseder three different
time periods:

(1) the market period or very short-run;
(i)  short-run; and,
(i)  long-run.

3.1.1 Pricing in Market Period.

In market period, it is assumed the total outputaajiven product is
fixed. Each firm in the industry has a stock of ecoadlity or services to
be sold. The stock of goods and services in theising makes the
industry supply. With the assumption of fixed $toaf goods and
services, the industry supply curve is perfectiglastic, as indicated by
the line SQ in figure 3.1.1 below. Given this cdioi of inelasticity,

the price is determined solely by the conditiondemand. Supply in
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this case is an inactive agent of price deternmomadis it is fixed at some
level of output, Q.

Figure 3.1.1: Demand - Determined Price in Market Briod
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D,
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Similarly, given a fixed demand for a product or services, you will have the case of
supply-determined rather than demand-determined price. This is illustrated in figure
3.1.2 below.

Figure 3.1.2: Supply-Determined Price in the Market Period
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Pricing in the Short-Run. By definition, a short-run refers to the
period in which firms can neither change their sine quit, nor can new
firms enter the industry. While in the market pdti supply is
absolutely fixed, in the short-run, it is possildeincrease or decrease
the supply by increasing or decreasing the variaipats. In the short-
run, therefore, supply curve is elastic.

The determination of market price in the short-ignillustrated by
figures 3.1.3 (a) and 3.1.3 (b). Figure 3.1.3stajws the determination
of output based on market-determined price in #g8rl.3 (b). This
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market price is fixed for all the firms in the irstoy.
Figure 3.1.3: Pricing in the Short-run Under Perfe¢ Competition.

R.C ) ’ '
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Proft AVC
E
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1 P*=MC D
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Firm > Industry >
(a) (b)

Given the industry price, P*, firms will maximiseqgfit by equation P*
to its marginal cost, MC. This can be seen froméagailibrium point E
in figure 3.1.3 (a). At this point, the optimaltput for the individual
firm is indicated by the output level, g*.

Pricing in the Long-Run. In the long-run the firm can adjust its size or
quit the industry. New firms can also enter theustdy. If the market
price is such that Average Revenue (AR) > Long-Awerage Cost
(LAC), firms will make economic or super-normal fitoAs a result,
new firms will enter the industry, causing a righta shift in the supply
curve. Similarly, if AR < LAC, firms will begin tanake losses. In this
case, marginal firms will exit the industry, cawgsm leftward shift in the
supply curve. The rightward shift in the supply v®pulls down the
market price and its leftward shift pushes it upisTprocess continues
until price is so determined that AR = LAC and fenvill now earn only
normal profit.

The long-run price determination and output (oepiadjustment by an
individual firm are presented in figures 3.1.4 éad 3.1.4 (b) below.
Suppose that the long-run demand curve is repreddayt DL; the short-
run supply is S1, and price is determined at P1thig price, firms
adjust their output to the point, M, the equilibriypoint, where P1 =
AR1= MR1 = LMC. This enables firms to make economicfit of MS
per unit of output. This super-normal profit lureew firms into the
industry. Consequently, the industry supply cusits rightward to
S2, causing a fall in price to P2. At this pricemk are in a position to
cover only the long-run marginal cost (LMC) at tnatput g2. At this
point they will be making losses because AR < LAEIrms incurring
losses cannot survive in the long-run. Such firm thus quit the
industry. As a result, total industry productioacteases, causing a
leftward shift in the supply curve, to the positioh So, for example,
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with the corresponding market price at Po. The tegsfirms then
adjust their outputs to the new market price atdhgut qo. At this
output, firms are in a position to make only normpsdfit, where PO =
AR = MR = LMC = LAC, the industry equilibrium posh or point. At
this point, no firm is in a position to make econormrofit, nor does a
firm make losses.

Figure 3.1.4: Pricing in the Long-Run Under PerfectCompetition
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3.2 Price Determination Under Pure Monopoly

The termpure monopoly connotes absolute power to produce and sell a
product with no close substitute. A monopoly marisebne in which
there is only on seller of a product having no elesbstitute. The cross-
elasticity of demand for a monopolist's product egher zero or
negative. A monopolized industry refers to a sirfgi® industry.

3.2.1 Monopoly Pricing and Output Decision in the Bort-Run.

As in the case of perfect competition, pricing audput decision under
monopoly are based on revenue and cost condifidrescost conditions
(AC and MC curves) are same for both perfect competand pure

monopoly. The difference is basically in the rawerconditions (AR
and MR curves). This is so because, unlike the etitne firm, a

monopoly firm faces a downward-sloping demand curmemonopolist

can reduce its product price and sell more, anserdas product price
and still retain some customers.

When a demand curve slopes downward, the associagdginal
revenue (MR) curve lies below the average reveAl curve, and the
slope of the MR curve is two times the slope ofAlkecurve.

The revenue and cost conditions faced by a mondpatyin the short-
run are presented in figure 3.2.1 below. The mohopwerage and
marginal revenue curves are represented by AR ail ddrves,
respectively. The short-run average and marginat curves are
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represented by SAC and SMC curves, respectivelg.prite and output
decision rule for a profit-maximising monopolist same as that of a
firm under perfect competition. The profit-maxinmigi monopoly firm
chooses a price-output combination at which MR =CSMGiven the
monopolist’s cost and revenue curves in figure13.Bs MR and SMC
intersect each other at point E. An ordinate drénem point E to the
X- axis determines the profit-maximising level aftput for the firm at
Q*. At this output, firms’ MR = SMC. Given the damd curve, AR =
D, the output, Q* can be sold in a given time diyame price, P*. It
follows that the determination of output simultansly determines the
price for the monopoly firm. For any given pridée unit and total
profits are also simultaneously determined. Thignds the equilibrium
condition for the monopoly firm.

Figure 3.2.1: Short-Run Price Retermination Under Monopoly
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The Algebraic Determination of Monopoly Price and Qutput

Suppose demand and cost functions for a monopwoitydre given as:

Demand function: Q = 100 — 0.2P (3.2.1)
Price function: P =500 - 5Q (3.2.2)
Cost function: C = 50 + 20Q + Q2
(3.2.3)

The problem is to determine the profit-maximisiegdl of output and
price. This can be solved in the following way.

Recall that profit is maximised at an output foriethMR = MC. The

first step is therefore to find MR and MC using ttiemand and cost
functions as given in equations (3.2.1) and (3,2aB)d formulate the

141



ECO 332 MANAGERIAL ECONOMICS

revenue function using equations (3.2.2):

Total Revenue (R) = PQ, so that,
MR =dR = 500 - 100Q
dQ
Similarly,

MC =dC = 20+2Q
dQ

Equating MR to MC, the profit-maximising condition, we get:

ME. = 500 - 10Q)
MC =20 + 2Q, and,

500 — 10Q =20 +2Q
480 =12Q

Q* = 40.
It follows that the profit-maximising level of ouipis Q* = 40 units.

The profit-maximising price can be obtained by sialsng Q* = 40 in
the price function, equation (3.2.2) to get:

P* = 500 — 5(40) = 300.

Thus, the profit-maximising price, P* = N300.

With these information, the total (maximum) prafén be calculated as
follows: Profit t) = R - C

=500Q - 5Q2 — (50 + 20Q + Q2)

=500Q - 5Q2 - 50 - 20Q — Q2

= 480Q — 6Q2 — 50

Substituting for Q = 40, we obtain:

IT = 480(40) — 6(40)2 — 50

= 19200 — 9600 — 50= 9550.
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Thus, the maximum profittf) = N9,550.
3.3 Monopoly Pricing and Output Decision in thed.ong-Run.

The decision rules guiding optimal output and mgcin the long-run is
same as in the short-run. In the long-run howeaenonopolist gets an
opportunity to expand the size of its firm with thien of enhancing the
long-run profits. Expansion of the plant size magwever, be subject to
such conditions as:

(a) the market size;
(b) expected economic profit; and,
(c) risk of inviting legal restrictions.

All things being equal, the equilibrium monopolyiger and output
determination in the long-run is illustrated by uig 3.3.1 below.
According to the figure 3.3.1, the AR and MR curgd®w the market
demand and marginal revenue conditions facing tle@apolist. The

long-run average cost (LAC) and the long-run mabicost (LMC)

curves indicate the long-run cost conditions. As yan observe from
figure 3.3.1, the monopolist's LMC and MR intersattpoint P, where
output is represented as Q*. This represents ribi-pnaximising level

of output. Given the AR curve, the price at whitte toutput, Q* is

represented by P*. It follows that, in the longyrithe monopolist
output will be Q* and price, P*. This output-pricembination will

maximise the long- run profit. The total profitseown by the shaded
area.

Figure 3.3.1: Monopoly Equilibrium in the Long-Run.
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SELF-ASSESSMENT EXERCISE

1 (@) Distinguish between market period, short-ramd short-
run. Does the consideration of period affect thieimg
policy of a firm?

(b)  Can a monopolist charge any price for its potd Give
reasons for your answer.

4.0 CONCLUSION

The market structure will determine a firm’s alyilito make pricing
decisions or its degree of freedom in the detertranaof product prices.
Depending on the market structure, the degree eédsm varies
between zero and one.

The main problem facing a profit-maximising firmnst to determine
the price of its product but to adjust its outputhe market price so that
profit is maximised.

The determination of commodity as well as serviggge under
perfectly-competitive conditions are often analyseder three different
time periods:

(1) the market period or very short-run;
(i)  short-run; and,
(i)  long-run

As with perfect competition, pricing and output &n under
monopoly are based on revenue and cost condifidrescost conditions
(AC and MC curves) are same for both perfect cormpetand pure
monopoly. The difference is basically in the revegonditions (AR and
MR curves).

5.0 SUMMARY

You have just been informed by this unit that:

1. In a perfectly competitive market, commodityicps are
determined by the market forces of demand and guppl
2. The determination of commodity as well as sew price under

perfectly-competitive conditions are often analysetler three
different time periods:

(1) the market period or very short-run;

(i)  short-run; and,

(@ii)  long-run.
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3. As in the case of perfect competition, pricargl output decision
under monopoly are based on revenue and cost co=litA monopoly
price is basically determined by equating margirelenue (MR) to
marginal cost (MC).

4. The decision rules guiding optimal output @nding in the long-
run is same as in the short-run. In the long-runvéwer, a
monopolist gets an opportunity to expand the sfaesdirm with
the aim of enhancing the long-run profits. Expansis
sometimes subject to such conditions as:

(d) the market size;
(e)  expected economic profit; and,
M risk of inviting legal restrictions.

6.0 TUTOR-MARKED ASSIGNMENT

A monopoly firm wishes to supply two different matg, 1 and 2, with
the corresponding demand functions given as:
P1=500-Q1 (Marketl) P2=300-Q2 (MaRe

P1 and P2 represent the prices charged in markatsl 2, respectively,
and Q1 and Q2 are quantities sold in markets 12anespectively.

The cost function is given by: C = 50,000 — 100Q
Find:

(@)  The profit maximising output for the monopblis
(b)  Allocation of output between the two markets
(c)  The price charged in each of the two markets
(d)  The total or maximum profit.
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