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I ntroduction

MBA 840 Project Evaluation is a semester coursekwadrtwo credit
units. It will be available to all students takittge MBA programme in
the School of Business and Human Resources Manageme

The course consists of 3 modules involving the exxtbarea of Project
Evaluation.

The course guide tells you what the course istauaand the relevant
materials that you require to make your study vaugcessful. Other
vital information contained in this course guidealdewith Assessment
which consists of the Tutor- Market Assignmenst,d awritten
examination.

The Course Contents

The course contents consist of project evaluatiomfthe project cycle
to engineering evaluation, demand/market evaluatibpmlso includes
financial and economic analyses of projects.

Course Aims

The aims of this course are to expose you to tlmvledge of how to
evaluate projects either as a project initiatoaorevaluator. It aims to
sharpen your skills in the evaluation of either newjects or existing
projects with a view to deciding whether they meettain pre-
determined investment criteria.

Course Objectives

At the end of this course you should be able to:

o discuss the totality of project evaluation
o prepare simple project plans/business plans
o evaluate projects submitted to you for considenatio

The Course Materials
The main components of the course are:

The Course Guide

Study Units
References/Further Readings
Assignments

PN pE
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Study Units

There are 15 units in this course and they shoelstirdied carefully

Module 1

Unit 1 The Project Cycle

Unit 2 Project Evaluations — An Introductory Format
Unit 3 Factors Affecting Location of Projects
Unit 4 Capacity and Production Planning

Unit 5 The Concept Of Engineering Evaluation
Module 2

Unit 1 Manpower Planning and Evaluation
Unit 2 Demand Analysis

Unit 3 Supply Analysis

Unit 4 Competition and Marketing Plans

Unit 5 Project Cost Analysis

Module 3

Unit 1 Projected Income Statement

Unit 2 Projected Cash Flow Statements

Unit 3 Projected Balance Sheets

Unit 4 Project Evaluation Criteria

Unit 5 Introduction to Economic Analyses

Units 1 to 3 provide you with the necessary backgdoknowledge you
require for your study. The remaining units 4 toftBus attention on
the subject matter of project evaluation.

Each study unit will take at least two hours andintludes the
introduction, objectives, main content, exercisenatusion, summary,
references and the Tutor-Marked Assignments (TMAS).

You are required to study the materials, reflecttbem and do the
exercises. Some of the exercises require that y@it wome
organisations and find out how they carry our pbjevaluation in
practice. You should also read the textbooks amerotecommended
materials.
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Assignments

In each unit, you will find exercises which you aeguired to do. The
exercises will enable you to have a better undedstg of what you
have studied.

Tutor-Marked Assignment

In doing the Tutor-Marked Assignments, you are exge to apply what

you have learnt in the contents of the study uFite assignments are
expected to be turned in to your tutor for gradihey constitute 30%

of the total score.

Final Examination and Grading

At the end of the course, you will write the firtamination. It will
attract the remaining 70%. This makes the finatesto be 100%.

Summary

The course MBF 739 — Project Evaluation will expos®i to the
knowledge and understanding of how to evaluateeptsj When you
complete the course, you would have been armed th#ghnecessary
knowledge required to evaluate projects.
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INTRODUCTION

The Course, Introduction to Mathematics and StesigMBA 816) is a

core course which carries two credit units. It regared and made
available to all the students who are taking thest@taduate Diploma
Programme; a programme tenable in the School oinBss and Human
Resources Management. The Course is a useful mdat@ryou in your

academic pursuit as well as in your workplace asagars and
administrators.

WHAT YOU WILL LEARN IN THIS COURSE

The Course is made up of fifteen units, coveringaarsuch as the
introduction to basic mathematical tools of numlsstem. This
introduces you to the basic use of numbers and Hglications in
mathematical analysis, simple fractions, exponantsroots, analysis of
ratios, analysis of variation, elementary treatmeit simultaneous
equation, quadratic equation, as well as arithmaiel geometric
progressions. The remaining part of the courseei®td to statistics,
which examines statistical investigation and datdlection, data
presentation, measures of central tendency, measafralispersion,
analysis of correlation and regression.

This course guide is meant to provide you with thecessary
information about the course, the nature of theenws you will be
using and how to make the best use of the mateonalards ensuring
adequate success in your programme as well as taetige of
mathematics and statistics. Also included in th@mirse guide are
information on how to make use of your time anainfation on how to
tackle the tutor-marked assignments (TMAs). Thei# ke tutorial

sessions during which your instructional facilitatall take you through
difficult areas and at the same time you will hawesaningful

interactions with your fellow learners.

The course consists of the basics of mathematids statistics. The

mathematics segment include number system, thisdates you to the

basic use of numbers and their applications in ema#itical analysis,

simple fractions, exponents and roots, analysisatibs, analysis of

variation, elementary treatment of simultaneousa#qno, quadratic

equation, as well as arithmetic and geometric m@msgjons. The

remaining part of the course is devoted to statistwhich examines

statistical investigation and data collection, datasentation, measures
of central tendency, measures of dispersion, aisabfscorrelation and

regression.
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COURSE AIMS

The main aim of this course is to expose you to tature of
mathematics and statistics, the mechanisms negedsar using
mathematics and statistics in matters within tlganisation and the role
of mathematics in solving complex problems in ddifg. The course
also aims at making you have greater appreciatibrthe roles of
mathematics and statistics in resolving many isgudife, business and
organisation.

The aims of the course will be achieved in theokelhg ways:

o Explaining the nature of mathematics and statistics

o Describing the necessary mechanisms and framework f
managing mathematical variables, numbers, fractiexigonents;

o Explaining the methods and styles of using simpled a
simultaneous equations and graphs;

o Describing the necessary strategies for using gatio

mathematical analysis;

Discussing the nature of variation and its applicain business;

Explaining the nature of progressions and its apfibn;

Explaining the methods of data collection;

Identifying and explaining the steps for managirige tdata

collected for statistical analysis; and

. Discussing the peculiar role of correlation andresgion as a
means of making comparison and forecasting.

COURSE OBJECTIVES

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

o discuss the nature of mathematics and statistics;

o identify the necessary mechanisms for managing enadfical
variables like numbers, fractions, exponents, satc;

o explain the mechanisms for solving linear and siamdous
equations in mathematics;

o explain the nature and method of solving problemaribhmetic
and geometric progression.

o analyse the various forms of data collection anich @aalysis in
statistics;

o identify the use of measures of central tendemcyraeasures of
dispersion;

o describe the strategic role of sampling in staasinvestigation;

. discuss the nature of pie charts and bar chadatia presentation
and

. explain the use of correlation and regression.
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COURSE GUIDE

COURSE MATERIALS

Major components of the course are as follows.

1. Course Guide

2. Study Units

3. Textbooks

4. Assignment Guide
STUDY UNITS

There are four modules of fifteen units in this rs@u They should be
studied carefully. They are as follows.

Module 1

Unit 1 Number System

Unit 2 Simple Fractions

Unit 3 Exponents and Roots

Unit 4 Ratios

Unit 5 Analysis of Variation

Module 2

Unit 1 Linear Equation

Unit 2 Simultaneous Linear Equation
Unit 3 Quadratic Equation

Unit 4 Analysis of Progressions
Module 3

Unit 1 Statistical Investigation and Data Colleati
Unit 2 Data Presentation in Statistics
Unit 3 Measures of Central Tendency
Unit 4 Measures of Dispersion
Module 4

Unit 1 Analysis of Correlation

Unit 2 Analysis of Regression

Each study unit will take at least two hours. Eactit includes the
introduction, objectives, main content, self-asses® exercises,
conclusion, summary and tutor-marked assignment and
references/further reading. Some of the self-assass exercises will
necessitate discussion with some of your colleagves are advised to

Vi
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do so in order to practise and become self sufftdie mathematical and
statistical issues.

There are also textbooks under the references#iurtbading section.
They are meant to give you additional informatibnly you can lay

your hands on them. You are advised to practises#ieassessment
exercises and tutor-marked assignments for greagkrstanding of the
course. By so doing, the stated learning objectofakie course will be

achieved.

ASSIGNMENT FILE

There are two kinds of assignments in this counskyeu are expected
to do them by following the schedule prescribed tfegm in terms of
when to attempt them and submit same for gradingadoy tutor.

TUTOR-MARKED ASSIGNMENT

In doing the tutor-marked assignment, you are fayafhe knowledge
you have learnt in the contents of the study uriteese assignments,
which are many in number are expected to be tuméal your tutor for
grading. They constitute 30% of the total scoretl@rcourse

FINAL WRITTEN EXAMINATION

At the end of the course, you will write the firtamination. It will
attract the remaining 70%. This makes the totall fatore to be 100%.

CONCLUSION

The course, Basic Mathematics and Statistics fonddars (BHM 811),
exposes you to the issues involved in mathematm$ statistical
methods, and how to practise them. On the sucdessfupletion of the
course, you would have been armed with the masenatessary for
efficient and effective use in mathematics andstteal analysis.

vii
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MODULE 1 INTRODUCTION TO NUMBERS AND
THEIR APPLICATIONS

Unit 1 Number System

Unit 2 Simple Fractions

Unit 3 Exponents and Roots

Unit 4 Ratios

Unit 5 Analysis of Variation

UNIT 1 NUMBER SYSTEM
CONTENTS

1.0 Introduction

2.0  Objectives

3.0 Main Content
3.1  Natural Numbers
3.2 Whole Numbers
3.3 Integers
3.4  Rational Numbers
3.5 lIrrational Numbers

4.0 Conclusion

5.0 Summary

6.0 Tutor-Marked Assignment

7.0 References/Further Reading

1.0 INTRODUCTION

Number is one of the foundation concepts in mathieshand it is quite
different in concept with numerals. Numerals agnsithat serve as the
means of representing numbers.

Number system generally is a technique of represgmumbers by
means of symbols. Modern number systems are vgbkieras by which
an individual number value is determined in dadyi\aties of life.

The history of number and numeration is as old w®dn history and
civilization. At early civilisation, people usedraikes, pebbles, or
notches as the means of measuring the number dgoo

This is done by making strokes on walls, treesnestoor the notches
made on a piece of wood to show the number. Theegmin which

objects in one group are represented and compatkedhese of another
group is called matching. The process of matchs@lso known as
tallying. This tallying system of counting is still use today. There are

1
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different ways that people in different communitiese in counting, but
what is common to every community is number. Numbeasures
guantity and value and these remain the same ailtbe world.

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

explain the term number
discuss natural numbers.
convert numbers to other bases
explain whole numbers

explain integers

discuss rational numbers
explain irrational numbers.

3.0 MAINCONTENT
3.1 Natural Numbers

Natural numbers are counting numbers that haveniteefbeginning but

no ending. The nature of natural numbers is salibtdiscrete. They are
usually referred to as ordinal numbers. When thegote order, the
order should be in magnitude, showing a uniqueepatbf increase or
decrease in arrangement at any given time. Anytitraenatural numbers
are used to show quantities such as 5 studentsyd, d7 cups, they are
known as cardinal numbers. Natural numbers haves qmoperties that
make it unique. Some of the properties are agllisedow.

Counting numbers

They are used for counting in any community or laage. The process
of counting is often done in various groups, foample, in groups of2
5 1Q; 12 or 2Q. These number groups form the number bases used fo
calculations. Some of the groups incluslen, odd, prime, square and
cubic numbers. Even numbers are natural numbers divisible bth@y
are numbers like 2,4,6,8,10,12 whddd numbers are natural numbers
that are not divisible by two. Examples are 1,3%11,13. Prime
Numbers are natural numbers with no factor other than onétself,
these include numbers like 3,5,7,11,13 3fuare numbers are squares
of natural numbers raised to the second power abit mumbers are
numbers that are third power of natural numbersanigpes are
4,9,16,25 and 8,27,64 respectively.
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Conversion of numbersto other bases

Traditionally, numbers can be converted from ongelia another using
different methods and techniques. The most commmmvearsion is

usually from base 10 to other bases through cootiswivision with the

base in question and expressing the remainder esditits of the

required base in some definite order.

Example, change 86 to base 2

86
43R0
21R1
10R1
5SRO
2R1
1RO
8Go = 10110Q

NPNNNNDNDDN

The rule is to start expressing the digits from imainders, beginning
from the bottom to the first one i.e. 10210

3.2 WholeNumbers

Given that natural numbers are counting numbersnhegy from one

and the numbers continue without any limit, therravproblems that
became unresolved such as 2 minus 2, 3-3, andT&® discovery of
zero in 600 AD helped to resolve the problems iimbers. This

expanded the operation of number system. Whenigeadded to a set
of natural numbers we have what is called whole lvens

SELF-ASSESSMENT EXERCISE

Explain the term whole number.

3.3 Integers

Integers are whole numbers that do not have anm fof fraction

associated with them. An integer is a combinatidnpositive and

negative numbers together with zero. The positimlmers are usually
called positive integers; the negative numbers ealled negative
integers, while the positive and negative numbers @alled direct
numbers. In mathematical analysis, direct numbars e represented
on a number line.
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) I R Y [ I A
-7-6-5-4-3-2-101234 5678

»
»

Conventionally positive integers are a set of ratmumbers that are
They are written without attaching the positivensigefore any of the
numbers. However, negative integers are writtei Wie negative sign
attached before them or on top of each numberndisishing the
negative integers from the positive integers. Théy onteger that is
neither positive nor negative is zero.

3.3.1 Number Line

A number line is a straight line that shows theeoirty property and
position of integers. The line is made up of arr@mding at one or both
sides of the line indicating continuity in the nuenb or integers. The
number line is divided into equal parts to indicttte position of the
integers. Usually, only a small section of the gietes can be represented
on the line at a time. There are two strategiedrafving the number
line. It can be drawn horizontally or verticallyh& ordering property of
integers is that numbers to the right of the line @lways greater than
those on the left. Equally those to the left ofozare always less than
those to the right of zero. The numbers are uswaliften in ascending
or descending order. When they are in ascendingrottey increase
from left to right. The signs used to show “gredtemn or less than” are
“>" (greater than) “<” (less than). 5>4 means9reater than 4 and 6
< 7 means 6 is less than 7.

D/ e e g

-3-2-1 0 1 2 3 horizontahrhber line

3.3.2 Addition, Subtraction and Multiplication of Integers

In the addition of integers, we count the positivembers by moving to
the right hand side or upwards, while the counbhgegative numbers
is by moving to the left of zero or downwards.

When subtracting numbers, the following points $tidne noted.

a) If a positive integer is subtracted or takerayvirom a smaller
positive integer, the answer is always a negatiraber.
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Example 1
4—-6=-2,13-17 =-4 etc.

b) In order to subtract a negative integer fronother negative
integer, we add the absolute value of the negatiegers.

Example 2,
10-(-6)=160r—-10--15=5.

Example 3, evaluate the following
(@) —20—(- 24) b)12-(-12) ¢)-13-16

Solution

a) —20—-(-24) = -(20) +24=4
b) 12-(-12) = 12+12=24
C) -13 -16 =-29

In the division of integers, when integers are did together two like
signs give a positive result, while two unlike Sggive a negative result.

Example 4

(+ 15) +(+3) = +5
(-15) =+ (-3) = +5
(-15) +(+3)= -5

(+15) =(-3) = -3

It should be noted that any number that is mu#gblby zero equals
zero, similarly a zero multiplied by any integeuats zero.

SELF-ASSESSMENT EXERCISE

I. Evaluate the followings.
a) -9-(-12)
b) 28 - (- 28)
C) +14 + (-2)
d) — 8+ (-4).

3.4 Rational Numbers

A rational number is an expression of a ratio ob whole numbers. It
can take the form of’/, or V + Z where V and Z are integers and Z is
not equal to zero at any time. A set of rationahbars X include the set
of integers as well as positive and negative fomsti Therefore, the set
of integers is a proper subset of the rational rensibExamples are; 2/4,
1/5, 12/3, 7, 81/8, - 1/3 etc.
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The scope of rational numbers has no end in bositip® and negative
numbers and also within each numbers gap. Exangilegeen 0 and 1,
land 2, 2and 3, 0 and-1, -3 and -4

SELF-ASSESSMENT EXERCISE

I What are rational numbers b) illustrate rapées of rational
numbers.

. express the following rational numbers in
a) ascending order —%,-3,4,2,-%
b) descending order —11,9,-4-17,12,3

3.5 Irrational Numbers

They are numbers that cannot be written as exactiéns nor expressed
as terminating decimals. Irrational numbers usudtlynot have exact
values. Usually irrational numbers which are expedsin the form of

roots are known as surds.

Example5 V2, 3, \7

It should be noted that some numbers which areesgpd in form of
roots and have exact terminating decimals arematioumbers and do
not fall in the category of irrational numbers, exge V4 \9
etc.

When two or more surds are to be multiplied togethey should first
be simplified. Whole numbers should be taken witiole number and
surds with surds.

Example6  Simplify V27 x 50
= VJOx3) x V(25x2)
= 3V3 x 52
= 156

Example 7 Multiply the irrational numbers (surd)

2

12 X 360 x V45
V(@4 x3) X  8(4x15) x\(9 x5)
2V (3)x 3 x 315 x 35
36 V(3x15 x5)
36 x 15
540.

Example 8. Simplify 350 - 5/32 + 48
3(25x 2) - 5/(16 x 2) + 4l(4 x 2)
3x5/2 - 5x42 +4x2a°2
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152 - 206/2 + 8/2
32

4.0 CONCLUSION

The above analysis shows that number system ifothedation of any
mathematical analysis. It cuts across all discgdinit is used daily by
every individual in daily life be it at home, officor business. It is very
essential to know the basics of numbers as the snefirvaluation of
any transaction; this is because numbers help useasure quantity,
price and other variables of life.

50 SUMMARY

In this unit, you have been introduced to the megrand scope of
numbers, even though the scope is wide and in-estivay the basic
foundational knowledge of numbers will help you eowith the
challenges of other courses. The unit thereforeméxed the basic
concepts of numbers as a means of helping youutdy sbther units
effectively.

6.0 TUTOR-MARKED ASSIGNMENT

1. a)  Simplfy V45 x\27
b)  Evaluate (i) - 40 - ( - 28)

(i) 48--11
(i) -10--18
2. Write explanatory notes on the followings

a) Natural number
b) Whole number

7.0 REFERENCESFURTHER READING
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UNIT 2 SIMPLE FRACTIONS
CONTENTS

1.0 Introduction
2.0  Objectives
3.0 Main Content
3.1 Types of Fractions
3.1.1 Proper Fraction
3.1.2 Improper Fraction
3.1.3 Mixed Numbers
3.2 Addition and Subtraction of Fractions
3.3  Multiplication of Fractions
3.4  Fractions Involving Bracket
3.5 Application of Fractions
4.0 Conclusion
5.0 Summary
6.0  Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

A fraction is a part of a whole number. A whole rhenis called an
integer, such as 1, 2, 3 - - - - 100. A whole numbea combination of
pieces of fractions. For example, a thirty ceetien ruler can be cut
into six equal parts; each part will be five cerdters long. Each of the
pieces is a fraction of the whole ruler. The piecealled one—sixth and
can be denotells. Equally, each centimeter of the ruler is onetittin (
Y30). In this fraction one (1) is called the numeraamd thirty (30) is
called the denominator.

20 OBJECTIVES

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

. define a fraction

o identify different types of fraction

. work some fractions involving addition, subtractioand
multiplication

o work applications involving fractions.
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3.0 MAINCONTENT

3.1 Typesof Fractions

There are three basic types of fractions in mattieaiaanalysis. They
are proper fractions, improper fractions and mirachbers.

3.1.1 Proper Fractions

A fraction is classified as proper fraction where thumerator of a
fraction is smaller than the denominator. In otheords the
denominator should be bigger than the numeratarekamples; ¥4/5.

3.1.2 Improper Fractions

An improper fraction exists when the numerator dfaation is greater
than the denominator e s, °/4, %/,

3.1.3 Mixed Numbers

If a number consists partly of an integer and atioa, this is called a
mixed number e.g. 3 },, which may also be written as',.

3.2 Addition and Subtraction of Fractions
The addition and subtraction of fractions comeiffecent ways. These

are, addition and subtraction of fractions, witle #ame denominators
and addition and subtraction of fractions with &lifnt denominators

3.2.1 Addition and Subtraction of Fractions with the same
Denominators

Examplel Addition of fractions with the same denominmato
2 3
17 +°1;

Example 2 subtraction of fractions with the same denomirsator

v -2
5 5
= 4y - 2y
5
= 2
5
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Example 3 3x - 8y
5 5

= 3x - 8y

5

3.2.2 Addition and Subtraction of Fractions with different
Denominators

Addition of fractions with different denominatorsnce the fractions
have different denominators, find a common factsr the lowest
common multiple (LCM) as the common denominator.e Tlhwest
common multiple is the smallest number that candiveded without
remainder by all the numbers of the given setadtfons.

Example4 /s + ¥
Find the lowest common factor. This equals 24s lthie lowest number
that constitutes the exact multiple of 6 and 8.
= 20 +9 = 20+9= 29 = %Iy
24 24 24 24

Example 5

Simplify the following fractions: /1o - %15
The lowest common factor of 10 and 15 is 30 Thessfee have

21 - 4 = 21 - 4 = 17
30 30 30 30
Example 6

Simplify the following
Sy - ¥y = 9y - 2y =5y - 2y = 3y =y

SELF-ASSESSMENT EXERCISE

Simplify the following fractions
a) 2x- 3y
3 5
b) 5m - 3n
12 8
c) 3y + Yy
4 6

10
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3.3 Multiplications of Fractions

In the multiplication of fractions, the numeratare multiplied together
and the denominators are also multiplied togetbefotm a common
whole fraction.

Example 7

Multiply the following fractions:
4 8 — 32

le X “l10=""Te0

If the fractions that would be multiplied have nuaters and
denominators that have common factors, it is moealito reduce them
through division before the multiplication.

Example 8
Multiply the fraction below:
4/6 X 8/10

The fractions can be reduced since they have a confiactor of 2.
4 8 _ 2 4 — 8
/6 X /10 = /3 X /5 = /15

Example 9
Multiply the fractions below
14/10X 6/7 X8/9
:2/5 X 2/1 X 4/3 = 16/15 = 11/15

When mixed numbers are given as part of a fractioey should be all
converted into improper fraction before multiplicatis carried out.

Example 10

Solve the mixed numbers below 5% %;X /3.

The 5% and %; should be converted to improper fraction. Theyobee
Y, and'%;

Collect the fraction together for multiplication
11 x 16 x5
2 7 33

11/2 X 16/7 X5/33 = 1/]_ X 8/7 X 5/3 = 40/21 = 119/21
SELF-ASSESSMENT EXERCISE
Solve the following fractions

ls+ %y, 2). lho=35 3). 12%19+ 5% 15 - Pls, 4)Yex3,, 5.)Ys
9
X1y

11
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3.4 FractionsInvolving Brackets

Fractions involving brackets are usually mixed eigques. This is
because they are made up of fractions and intégéisle numbers).

Example 11
Solve the following fractions with bracket
o (y+7) + % (2y—3)
U (y+7) +% (2y -3)
3(y=9+52y-3

8 6

Find a lower common multiple of 8 and 6 which is &% lower
common multiple becomes a means of forming a comdsmominator
as follows
9(y+7) + 20(2y—23)
24
9y + 63 +40y - 60
24

49y + 3
24

SELF-ASSESSMENT EXERCISE

Solve the following fractions
. 3g (4% - 5) —115(3% - 5) =Yg
i, YIs (2y + 5) =213 (2y +7) —h1s

3.5 Application of Fractions

The application of fractions is an illustrationadfcumstances in real life
where the knowledge of fractions can be used teesédily problems.

Example 12

A cyclist made a journey of 152km in a total tinfe3d, hours. He went
part of the way at an average speed of 40km/h andht rest of the
journey the cyclist averaged 48km/h. How many kiébens did the
cyclist cover at 40km/h and 48km/h.

Solution
Assuming the cyclist traveled y kilometers at 40kriie time taken is
YIwohours ............ (1)

The remaining part of the journey was (152 - ypiikters and he
traveled this at 48km/hour.

12
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The time taken for this journey2*,s hours ..... (2)
The total time for the cycling was 3% hours.

Therefore: y +152 -y = 3%
40 48

Y X 240 +152 -y x 240 = 3% x 240
40 48

6y + 5 (152 -y) Z/,x 240

6y + 760 — 5y = 840

6y — 5y + 760 = 840

y =840 - 760

y =80

The cyclist went 80km at 40km/hour the rest of jhw@ney can also be
determined.

(152 —y) km
(152 — 80) km = 72km
The cyclist covered 72km at 48km/hour

4.0 CONCLUSION

The above analyses show that fractions are vitdduisiness and daily
life applications and should be encouraged. Theeatds very essential
for you to get involved in solving problems relafito fractions as it can
be practically applied in your business transastiand daily living.

50 SUMMARY

In this unit you have learnt about simple fractiomper and improper
fractions, addition, subtraction and multiplicatiohfractions. Fractions
with bracket were also examined to give you a bikaalvledge of the
topic. The application of fractions was also exaedinfor you to

appreciate the fact that this arithmetic can bdiegmaily in life and

business.

6.0 TUTOR-MARKED ASSIGNMENT

1. (a) y =2/, find the value of X— 3y + 1 (b) ify = ¥,, find
the value of’; of y

2. In a 60km bicycle race a rider calculates thae can increase
his speed by 6km/h., he will cut his time for thetahce by 20
minutes. What was his original speed?

3. A man bought a certain number of packets of het@t N1.26k.
He kept 4 packets for his own use and sold theate®t more per

13
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packet than he paid for them, making a total pmifit4k on the
business. How many packets of matches did he buy?

7.0 REFERENCESFURTHER READING
Anyebe, J.B. (2001 Business Mathematics, Nigeria: Akata Publishers.

Chiang, A.C. (1974). Fundamental Methods of Mathematical
Economics. MacGraw Hill.

Mailafia, D.l. (2006).Mathematical Economics. Kaduna: Baraka Press
and Publishers Ltd.

Onimode, B & Osayimwese, |. Z. (198Mathematics forEconomics
and Business. London: George Allen and Unwin.
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1.0 INTRODUCTION

Exponential functions are commonly used in busirz@skeconomics in
growth theories. Exponential functions are appt®dolve optimization
equations and problems that use time as part ofchioéce variable.
Therefore, they are used to express functionsgiteat overtime and the
time is measurable through the application of thevdedge exponents
and roots.

Exponential functions can also be used to expredsfiad solutions to
variables involving compound interest, annuitied amking fund as it
relates to business and economics.

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

apply the laws of exponents

explain the multiplication of exponents
explain the division of exponent
explain exponents involving roots.

3.0 MAIN CONTENT
3.1 The Laws of Exponents

The laws of exponents can be expressed by therehffeuse of
exponents in different ways such as follows.

15
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1. When multiplications of two exponents areegiyvthe exponents

are added.
ym yn - ym+n
Example 1:1
5*x 5'= 5= 5= 15625
2. When a number has an exponent and it is phieli by another
exponent then the product of it is the multiplioatiof the two
exponents.
)" =y™
Example 2:

(39)° = F°=P=729

3. When an exponent is to be divided by anothpoe&nt the result
is the subtraction of the exponential numeratormfrahe
denominator.

m -n
5=
Example 3:
£ = £%2= £=256
g
4. If any variable is raised to a zero expondm, product of it is
one.
yo=1.
Example4 88 =1
5. When an exponent is a product of two variabtas,converted to

the first variable multiplied by the second varebkhch raised to
the same exponent. (Xy¥ X" y"

Example 5:

(2x5F = Z x 5= 4 x 25 = 100.

6. When two variables that divide each other mamsed to a
common exponent, it is converted to the two indepah
variable raised to the exponent (Rly)= X/y" where y#0;

Example 6:
Solve the exponent (2/5F 215> =%%,45

7. A negative exponent is the reciprocal of the bemto be
determined.

16
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Example: y' =',", y#0 Example 7: solve £ =%4% =14
SELF- ASSESSMENT EXERCISE

Discuss and illustrate the laws of exponents.

3.2 Multiplication of Exponents

When variables are raised to a given exponentstiatld be
multiplied, the result is the sum of the given axgots.

Example8 Solve the equationxx x = x**" = x"
Example9 Solve the equation®4 4° = 42 = £= 1024
Example 10 Multiply 3¢’ by 2¢€? = 6¢%?*2 = 6c¢”
SELF-ASSESSMENT EXERCISE

Given the following variables, find the solution tlvirespect to the
exponents.

a) yixy
by 6 x &
3.3 Division of Exponents

Example 11: Simplify the following, divide — 12%°7* by — 4%y

= -A2%y%7
- 4Ry
= + 12X X X X YYyz77
4 XXXy
3xy*Z*
Example 12: Divide the following exponents: *yy y?
= YYVYVY
y y Yy
=y
Example 13: Divide the exponent 64 by 6
:%z 64_2 = 62 =36

17
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3.4 Exponentsand Roots

Sometimes exponents are expressed as roots odacpmf some roots.
This can be solved using the same laws of exponents

Example 14: Simplify W
— ylo +2
=y
Example 15: Simplify ~ 3Vy?
— fl +3
=y
Example 16: Solve 3(- 8y’
_ _ o5 P
= -2y nt

- 2yn

Notice that 38 =2 or (-2j=8

Example 17: Simplify 10 x%y + 6 x ¥ — 8 Xy°

2Xy
= 10y x 6xf = 8%
2Xy 2Xy 2Xxy
= 5x + 3y -4xy

SELF-ASSESSMENT EXERCISE

Simplify: i. 4/ (81¢y*) i. 3V (27y")
i. 5/ (w"™) iv.  3/(125R)

3.5 Fractional Exponents

There are circumstances in which the exponentsbeaexpressed in
fractions. The solution follows the same rules ofking exponents.

Example18: y¥% = y¥4 X yYa X yY¥a= (y%)= (4ly )?
16% = N@6) = WE@*x 2'x 2 =2 =2
Alternatively 16%s = 416 =2
16% =2

Example 19: Simplify 10%
= 410° = 4/1000 =+31.62 =5.623

18
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SELF-ASSESSMENT EXERCISE

Simplify a) 16” b) §° c)8f* d) 106/°

40 CONCLUSION

Exponential functions are applied both in businessthmetic,

economics and other social sciences. A good knaelesf exponents
and roots can assist tremendously in enhancing kmawledge.

50 SUMMARY

In this unit, you have learnt about exponents amadst You have been
introduced to the concepts of exponents and rogtuuding simple

symbols of multiplication, addition and division #&ssist you. Ample
examples were given to drive home the points erptain the unit.

6.0 TUTOR-MARKED ASSIGNMENT

1. Find x if 2 x 47" x &% = 16.
2. Find the value of x if%" - 28 (3) + 9=0

7.0 REFERENCESFURTHER READING
Anyebe, J.B. (2001 Business Mathematics. Nigeria: Akata Publishers.

Chiang, A.C.(1974). Fundamental Methods of Mathematical
Economics. MacGraw Hill.

Mailafia, D.l. (2006).Mathematical Economics. Kaduna: Baraka Press
and Publishers Ltd.

Onimode, B. & Osayimwese, I. Z. (198Mathematics for Economics
and Business. London: George Allen and Unwin.
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1.0 INTRODUCTION

A ratio shows the number of times one quantityrat contains another.

It is used to show the relationship between two w&ams Here, the

comparison is made in the form of a ratio thahis fraction which the

first quantity is of the second. Suppose a comgeas/150 men and 200
women, then the number of men is % of the numbevarhen and we

say that the ratio of the number of men to the remad women is 3 to

4, written 3:4 and this ratio can be representethbyfraction %a.

20 OBJECTIVES

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

o explain the term ratio
o discuss the increase and decrease in ratio
o explain and discuss comparison of ratio.

3.0 MAIN CONTENT
3.1 Explanation of the Term and Concept of Ratio

Ratio is a relationship between two amounts of tyam which one
relates to another. Ratios should be expressennatysas possible, just
as the fractiofi/ss can be reduced fdy, so the ratio 8:36 is equivalent to
2:9. Therefore, a ratio is unaltered if the two ihans or quantities of the
ratio are both multiplied, or both divided by trearse number. Example,
the ratio’/s : %/, equals the ratits x 12 : % x 12 that is 10:9.
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When we want to express the prices of two booksdxyain ratio, e.g=N
720 and960 respectively, It is done as follows.

Price of x= 720= 4/3
Price of y 960

Similarly
Priceofy=  960=4
Price of x 720 3

We write the price of x : price of y as equal to4 and the price of y :
price of x as 4:3. Conversely, the statement thatratio of the price of
X to the price of y is 3:4 means that the pricex «f % of the price of y
and that the price of y f%; of the price of x.

SELF- ASSESSMENT EXERCISE
Explain the term ratio and illustrate it with exdep
3.2 Increaseand Decreasein Ratios

Ratios can depict an increase and decrease inctherence of a given
event, or numbers. If the daily price of a ticketaised from-\60 toN
80, the ratio of the new price to the old priceicket equals 80:60 = 4:3
we can say that the price of the ticket has in@@as the ratio 4:3. In
other words, the new ticket price i times the old ticket price. If the
daily price per ticket for entering a cinema is éed from-N60 to-MN8,
the ratio of the new ticket to the old ticket priweuld be 48:60 = 4:5,
and we say that the ticket price has been reducédei ratio of 4:5. In
other words the new ticket price’is times the old price.

The fraction®/s by which the old ticket price-0 must be multiplied to
give the new ticket price e£48 is called a multiplying factor.

New guantity= Multiplying factor
Old quantity

The multiplying factor is less than one if the nquantity is less than
the old quantity; it is greater than one if the ngwantity is greater than
the old quantity.

Example 1

Umenemi Nig Ltd water wants to increase its waéde of 56k in the
ratio 10:7. Determine the new water rate.

Increased value = 56k ¥/,
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Example 2
Okewa bread wants to reduce the time taken fomigaif 2 hours in the
ratio of 5:6. What is the decreased time for baking
Decreased time = 2hrs’%
= 2X5
6
=/, hours
= 1 hour 40 minutes

Example 3
In what ratio shoule-IR6 be increased to becomd M)?
The ratio'®%;s = 100:75 = 4:3

3.3 Comparison of Ratios

We have stated that a ratio is a relationshiptia raay be expressed in
the form n: 1, where n is a whole number, a fragtior a decimal
calculated to any required degree of accuracy. T&igarticularly
important when comparing ratios.

Example 4:
Express the ratio of 4.10:1.90 in the form n:1
410 = 41
1.90 1.9
= 41 +19 dividing the numerator and denominator by 19
1
= 216
1

- The ratio is 2.16:1

Example 5:

Find which ratio is greater 7:13 or 8:15

1,3 = 0.538 therefore 7:13 = 0.538:1

®/15 = 0.533 therefore 8:15 = 0.533:1

The first ratio is greater than the second. Th&t fjives the value 0.538
while the second has the value 0.533.

SELF-ASSESSMENT EXERCISE

Find which ratio is greater from the following
9:16 or 7:1

3.4 Applicationsof Ratios

Ratio system is used by planners, geographers aurgphical
information system and other forms of surveys.
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For map and plans, the ratio is usually in the fofrti:n. For example if
the scale on a map is 5cm to the kilometer, 5cnthenmap represents
one kilometre on the ground based on survey spatifins.

5cm: 1km = 5cm: 100000cm

= 1:20000

Therefore the scale of the map is 1:20000

The fractionY/,g000is called the representative fraction. Note thatae
of 1:16 is greater than a scale of 1:17 sitigds greater thaf,7.

Example 6

Express the ratio 8:13 in the form 1: n
8/113 =13+ g dividing numerator and denominator y 8
="/1625

.. The ratio is 1:1.625.

Example 7
If 5 people dig the foundation of a house in 14sjdow long would 7
people take to dig the foundation?

Solution
Since the number of men had increased, it will thleen less days to dig
the foundation. This can be expressed in a ratio.
The number of men increased in ratio 7:5
Therefore the time taken is decreased in the Eafio
What is to be calculated is the time.
5 men = 14 days
7 men = 14 X/, days
=10 days

Example 8:
In a market, 2% kg. of coffee cesfiN7. What quantity of coffee can be
bought for N1.95 in the market?
Solution It is given thatN.17 is the cost of 2% kgardlN 9 is the cost
of
2Ya X 1'19/1_17
9/4 x 195/117kg
3% kg

SELF-ASSESSMENT EXERCISE
I. If 10 people dig the foundation of a house ind&/s, how long
would 16 people take to dig the foundation?

il. In a market 4% kg. of coffee cost N8 what quantity of coffee
can be bought fo=I295 in the market?
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4.0 CONCLUSION

In this unit, you have learnt about analysis oiforathich shows that it is
important in life that we need to make comparisérewents. These
range from daily comparison of sales, cost, world autput to
measurement of geographical area, and presentafi@uch data for
human use. It is therefore important for you toreeabout ratio and
practise the applications of ratios as well.

50 SUMMARY

The unit has shed some lights on the meaning a, rabmparison of
ratios, increase and decrease of ratios, workings application of
ratios. The ratio system is important for everycisgilng manager.

6.0 TUTOR-MARKED ASSIGNMENT

1.  Find the ratio x:y if 6= 7xy + 20y

2. (@8 A man takes 18 minutes for a journey if trevels at
20km. per hour. How long will the journey take ié h
travels at 24km. per hour?

(b) A car takes 50 minutes for a journey if it suat 72km/h.
At what rate must it run to do a journey of 40 mes?

7.0 REFERENCESFURTHER READING

Chidress, R.L. (1974)Mathematics for Managerial Decisions.New
Jersey: Prentice-Hall,

Durell, C.V. (1982).Certificate Mathematics. Ibadan: Spectrum Books.

Weber, J.E (1976Mathematics: Business and Economic Applications.
New York: Harper and Row Publishers.
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1.0 INTRODUCTION

Variation is a mathematical method of finding treger of change in
quantities, volumes, speed or any other event ougrof events that
depend on each other. Variation could be direggrnse, joint or partial.

Variation as a unit embraces all aspects of ddayactivities. Activities

depend on one another. For example, the abilitydik depends on our
health, energy and other utilities, the ability doive depends on
expertise, or experience, the type of vehicle dmdrtature of the road
and the degree of concentration. In this unit, yolli be introduced to

some of these interrelationships and their appdinat

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

explain the term variation
discuss direct variation
discuss inverse variation
discuss joint variation.

3.0 MAIN CONTENT
3.1 Direct Variation
If two variables (quantities x and y) are so relathat the ratio of

simultaneous values of x and y is constant thehgeiquantity varies
directly as the other quantity.
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Steps in solving variation problems are as follows:

a. Change the given statement into a mathematical esgmn
involvinga,, wherea is the proportionality symbols.

b. Replacen. by k in the new mathematical expression, wherg & i
constant.

C. Find the value k using the initial values and si® into the
equation in step b

d. Solve the problem using equation in step b frele of

Example 1

If y varies directly as the square root of x and ¥2 when x = 4. Find y
when x = 9.

Y a VX ....(1)

Y =kVX .....(2)

When y = 12, x = 4 substitute into equation (2)
12 = K4

12 = 2K

Find K by divide through by 2

12/2 — 2k/2

K=6

Substitute for k in equation 2 where x =9

Y = 6X

Y = 6\9

=6x3

Y =18.

SELF-ASSESSMENT EXERCISE

If W varies directly as the square root of V and \24when V= 8 find
W when V= 18.

3.2 InverseVariation

When two variables x and y are related in such w that the quotient
obtained on dividing x by the corresponding valmé/pis a constant,
then, x is said to vary inversely as y. Thereférevaries inversely as X,
y varies directly ad,.

Example 2:

The electrical resistance of a wire varies invgrss the square of its
radius. Given that the resistance is 0.4 ohms wherradius is 0.3cm,
find the resistance when radius is 0.45cm.

Let R be the resistance in ohms and r the radigsin

Therefore R '/r* ... (1)

R="m ... (2)  where ris a constant
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When R = 0.4, r= 0.3 substitute into equation (2)

04 = k/(0.3)2
K = (0.4) (0.3f= 0.036
R =_0.036
P

When r = 0.45 substitute into equation (2)
R= 0.036

(0.45¥

= 0.18
Example 3:

If y is inversely proportional to Zand if y = 4 when Z = 3. (i) Find the
value of y when Z = 4 and the positive value oh4arms of y

Y =%/, when K is a constant

Sincey =4, when Z = 3.

K=4x3=36

-y = 36/22

When Z = 4,y Z%,= 2V

Since Zy =9,
z2=, - Z="/y

SELF-ASSESSMENT EXERCISE

If y varies inversely asVx and if y = 5 when x = 16, find y if x = 100
and find x if y = 60. Find also y in terms of x.

3.3 Joint Variation

When one quantity varies as the product of two orenguantities, then
it is called joint variation.

Example 4
If v values directly as the square of x and invigrses y and if v = 18
whenx=3andy=4. Findvwhenx=5andy =2

Vaxtly........ (1)
V= (KA (2) where K is a constant
When v = 18, x = 3 and y = 4 then substitute irgoation (2)
18 = K(3}
4
18= 09I
4
K=18x4=8
9
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Therefore

V= 8¢
Y

Whenx=5y=2

V= 8x(5f = 8x25 = 4x25=100
2 2

V =100

SELF-ASSESSMENT EXERCISE

I If y varies directly as the square of x and irsety as w and if y =
36 whenx=6andy =8 find y when x =10 and4 =

il. If w varies jointly as L and the square of md the percentage
change in w if L increases by 20% and r increagesO86. If w =
15 when h = 3 and r = 2%, find w when h=1 and Os=fihd also
w terms of h, r.

3.4 Partial Variation

This is a situation where a function varies paagythe sum or difference

of two quantities. For partial variation, there ateleast two constants.

These constants have to be found first before sglthe question. For

the computation of partial variation the proceduaes slightly modified

as follows:

a. Change the statement to a mathematical expression

b. The values given together with the mathematicalresgion
formulate two equations, with two unknowns

C. Solve the two equations in step (b) simultaneotslgbtain the
values of the constants.
d. The problem can now be solved with the mathematical

expression free of the constants.

Example5:

Given that y is the sum of two quantities, one diick varies as x and
the other which varies inversely as x. Ify = 20ewmtx =1 and y = 12
when x = 3, find the values of y when x = 6.

Lety=a+b............. (1)

Then ao x, a = cx where c is a constant
Also ba 1/c

Then b = n/x, where n is a constant ) =
Substituting for a and b in equation (1)
Y=cx+n/x ......... (2)

Substitute when y = 20, x = 1 into equation (2)
20=c+n....oooeiiennns (3)

Substitute when y = 12, x = 3 into equation (2)
12=3c+n/3
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36=9c+n............e.... (4)

Now solve equation (3) and (4) simultaneously when2 and n = 18
substitute into (2)

Y=2X+18/X cccevvvinnnn.. (5)

Therefore when x = 6 substitute for x in equatid (

Y =2(6) + 18/6

=12+3

=15

When x 6, y = 15.

Example 6:

The volume of a given mass of gas varies direcyttee absolute
temperature and inversely as the pressure. At afestémperature of
360 and at pressure of 736mm the volume is 450dind a general
formula and find the volume at absolute tempera8i? and pressure
960mm.

Solution

If the volume is vcrhat absolute temperatur@ and pressure Pmm
V a Tlp

V=K xT/p

Where K is constant, when T = 360 and P = 736,456

450 = K x 360/736

- K=450x 736
360
:ﬂo
V = 920T
P
When T =312 and P = 960
V =920x312
960
:&9

The volume is 299ckn
SELF-ASSESSMENT EXERCISE

If Z varies directly as the square of x and invirses the square root of
y, find the percentage change in Z if x increaseg@ and y decreases
by 19%. If Z=3 when x =6 and y = 16, find Z wher 12 and y = 25;
find also Z in terms of x and y.

4.0 CONCLUSION

In this unit, you have learnt that variation haside range of usage and
applications. Attempts had been made within the tirit and scope to
present what can assist you in the analysis of enadéitics in other levels
of your study.
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50 SUMMARY

The unit has examined the combined theory of vianaand practice
and applications. The unit examined direct, invefeat and partial

variations to drive home the concept of variatiBramples used in the
exercises were such that can assist you in yoepieident studies.

6.0 TUTOR-MARKED ASSIGNMENT

1. If y varies directly as Z and y = 10 when Z =ifid the value of
Zwheny =125
2. (@) Ra. m and R = 6, when m = 16. Find the law connecd&ng
and M. find R when m = 6% and m when R = 15.
(b)  Given that y varies directly as>XHow is the value of y
affected if the value of x decrease by 20%?

7.0 REFERENCESFURTHER READING
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1.0 INTRODUCTION

A linear equation is a mathematical statement oexpression that has
an unknown variable. The unknown variable is raigethe power of
one. A linear equation usually may have a condtlaat connects the
equation with the unknown. The equation is usuatipnected by an
equality (=) sign.

20 OBJECTIVES

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

. solve problems of linear equation involving additicand
subtraction

. solve problems of linear equation using multiplieatmethod

. solve linear equation using division

J solve application problems involving linear equatio
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3.0 MAINCONTENT

3.1 Addition and Subtraction of Linear Equation

It was earlier stated that when two things are kqguaeans they can be
estimated quantitatively and the process of estimas called equation.

Example 1:

Find the value of the unknown variable
14y = 28

Find the value of y that is unknown

14y = 28

Divide both sides by 14 and it becomes
4y = 28

14 14

Y=2

Example 2:

Find the value of x from the following
3x+2=2x+10

Collect like terms

3Xx-2x=10-2

X=8

Example 3:

Find the value of y from the following
30x + 10+ 2x =15x + X + 42

Collect like terms

30x +2x —15x—x=42-10

32x — 16x = 32

16x = 32

Divide through by 16 we have
16x = 32

16 16

X=2

SELF-ASSESSMENT EXERCISE

Find the value of the unknown in the following.
I 8-19=5-3y

. 4—-3x=-7x+8

. 6x+7-5x=19-2x-3
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3.2 Multiplication of Linear Equation

In the multiplication of linear equation, the nexmy expansion of the
equation should first be carried out, then the eatithe unknown can
be determined.

Example 4

Find the value of the unknown from the equatiorobel
3x+3)=2(0.5x+7)

First clear the bracket through multiplication.
3x+3)=2(0.5x+7)

3X+9=x+14

Collect like terms 3x —x =14 -9

2X=5

Divide through by 2 to find the value of x

2x = 5
2 2
X=25
Example5:
Find the value of y in the following equation.
y(10 - 2) =80
- 10y — 2y = 80
-8y =80
-8y =80

8 8
Y =10.

Example 6:

Solve the equation (S)y =2y + 7
By=2y+7

Subtract 2y form both side

Sy —2y=2y+7 -2y

-3y =7

Divide both sides by 3 to find the value of y
3y=17

3 3

Y=2 1/3

Example 7:

Solve the equation 22 = (7)y -6
Add 6 to both sides of the equation
22+6=7y—-6+6

28 =7y
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divide both sides of the equation by 7 to find viakie of y
2817 = 1y/7, y =4

SELF-ASSESSMENT EXERCISE

Solve the following equations
I B)x-2=10

. 10 (x—-2)=2(x+1)

. x(15+4)=5(xx+2)

3.3 Division of Linear Equation

In the division of linear equation, an understagdof the process of
multiplication of linear equation is needed. |Thederstanding of the
multiplication process helps in simplifying the atjon to determine the
value of the unknown variable.

Example 8: Solve the equation 2y £2y
y y-3

Cross multiply the equation to clear the division

(2y +5) (y - 3) = (2y)y
Open the bracket and multiply the variables

2" +5y—6y — 15 =X
Collect the like terms

2y*— 2y + 5y — 6y = 15

5y —6y =15
-y =15
Example9;
Solve the equation
10x +4 = 2x

2 4
Cross multiply
10x + 4 = 2Xx

2 4
Cross multiply
10x+4 =  2X

2 4
(10x + 4)4 = 2(2x)
40x + 16 = 4x
Collect like terms  40x —4 =-16
36x = -16
X=-16
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Example 10
. Solve the equation 6x + 14 14x
X x—8
6X +14= 4x
X x—8

Cross multiply the equation
(6x + 14) (x — 8) = x (4x)
6x° — 14x — 48x — 112 = 4x
Collect like terms
6x% — 4% + 14x — 48x— 112 =0
2x* — 34x—112=0
Use the formula to solve the equation and find x

-b+ (b - 4ac)

2a

Where a=2, b=-34, c=-12
Substitute into the formula

- (-34)+ V{ (-84 -4 x 2 x-11P

2X2
34 + V{1156 + 896
4
34 ++ 2052
4
34 + 45.30
4
34 +45.30 or 34 -45.30
4 4
79.3 or -11.3
4 4
19.83 or -2.84
x = 19.83 or -2.84

SELF-ASSESSMENT EXERCISE

I. Solve equation
12y +28 = 8
y 16-y

il. Solve the equation__4x + 5= 4x

2 8
3.4 Applicationsof Linear Equation
The equations that have been solved were necessdyyto find the
number represented by some letters. This sectidh skow how

practical problems that involve linear equation ¢ensolved. In each

35



MBA 816 BAS C MATHEMATICSAND STATISTICSFOR MANAGERS

case a letter is introduced to stand for the unknoariable to be
calculated.

Example 11.

Emma and Kehinde are to shar®A\such that Kehinde has8Ness than
Emma. Find the share of each person.

Let's denote Emma’s share by x

Kehinde has8 less than Emma = -8

They share a total ef54

-X+Xx-8=54
Collect like terms x + x =54 + 8
2X = 62
Divide through by 2 _2%x 62
2 2 X = 31.
Emma’s share is-81L
Kehinde’s share = x — 8 31-8

=N 23.
Kehinde has{R3.

Example 12:

Kufe drove for 3 hours at certain speed and trerbléd that speed for
the next 2 hours. If Kufe drove the car coverin§ré8. altogether, find
the speed for the first 3 hours.

Let the speed that he started with = x km/h
Then his speed later on was 2x km/h
Therefore in the first three hours he went 3x km.
And in the next 2 hours he went 2 x 2x km = 4 x km
-3Xx +4x =63

7x = 63
Divide through by 7 to find x _ E63

7 7 XxX=9

He started at 9km/h
In 3 hours at 9km/h he went (9x3) = 27km
In 2 hours at 18km/h he went (2x18) = 36km

SELF-ASSESSMENT EXERCISE
Emeka cycled for 6 hours at a certain speed anddbabled that speed
for the next 2 hours. If the total distance covemas 126kms. altogether

(1) find the speed for the first three hours (2dfthe distance covered
for the period he doubled his speed.
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4.0 CONCLUSION

The analysis in this unit demonstrates the fact line@ar equation is
important in business and managerial decisionsdrirequation can be
used to solve problems relating to management ipeagt companies
and even private business establishment. A knowleddjnear equation
help to increase the practical application of giiatNe reasoning in
workplace.

50 SUMMARY

In this unit you have learnt the meaning and theliegtion of linear
equation. You are now conversant with the additisaptraction,
multiplication and division of linear equations.i$hs to broaden the
scope of your understanding. The applicationsnafar equations were
also treated so that you will not think linear efiprais an abstract area
of study in Mathematics.

6.0 TUTOR- MARKED ASSIGNMENT

1. Solve the equation (i) 4 —3x = 17x + 8
a) 7=9-5y+38
b) 4= x-=2
3 (x+4)

2. (@) Paul and Peter received an award-21,800 as a reward
for their excellent performances with a conditibattPeter
will receive 43,000.00 more than Paul. Determine the
amount Peter and Paul will receive.

(b) A certain number is multiplied by 8 and theni2&dded,

if the result is 100. Find the original number.
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1.0 INTRODUCTION

A simultaneous linear equation is a set of equatieith more than one
unknown variables, however the number of the unknewariables are
usually as many as the set of equation.

20 OBJECTIVES

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

o define a simultaneous equation

o find the solution to any simultaneous equation ddyssitution

o solve simultaneous equation by addition

o solve simultaneous equation problem using elimomatiby
subtraction

o work practical problems involving simultaneous dopra

3.0 MAIN CONTENT
3.1 Solution by Substitution

This is a method of finding solution to simultansaequations where
one of the equations is rearranged such that otteeainknown is made
the unit and becomes the subject of the equatiogrevt is substituted
into the remaining equation, this helps provideoktson to one of the
unknowns.

Example 1:
The demand for bread in market x and y is givefobews.
3x-4y =19 ........ (1)

X —2y=5 ... (2
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Determine the value of x and y by substitution.
Make x the subject in equation (2)
X=5+2y ...... 3
Substitute the value of x into equation (1)
3x—-4y =19
3 (5+2y) -4y =19
15+6y—-4y=19 ... (4)
Rearrange equation (4) and collect like terms
6y —4y =19-15
2y =4
y = 4/2.

Substitute the solution of y into equation (3) ezetmine the value of x.
X=5+2y
X =5+2(2)
=5+4
=9

Example 2:
Solve the simultaneous equations

3w +2x=21---(1)

2w +5x=3---(2)
Using equation (1) solve for x
2x =21 - 3w
Xx=21-3w

2 - --(3

Substituting equation (3) into equation (2), wedav

2w +5 (21— 3W=3 - - - (4)
2

4w+ 105 - 15w =6
4w — 15w = 6 — 105
- 11w =-99
W =299
11
=9
Substitute for w into equation (3)
X = 21 -3w
2
= 21 -3(9)
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SELF-ASSESSMENT EXERCISE

I Solve the following simultaneous equations
2x -5y =-3
3x +4y = 1
ii. Solve the simultaneous equations
X -2y =27
xX+y =9

3.2 Solution by Elimination using Addition

When the method by substitution involves awkwaeattions, it is easier
to use the method of elimination by addition ortsadtion.

Example 3:

Solve the simultaneous equations
3x-2y =11---(1)
5x +2y =29---(2)

Elimination by addition involves adding equatior) éind equation (2)
together. When this is done the term y will dissgydeaving only x
3x-2y=11
5x + 2y = 29
8x + 0 =40 - ---(3)

What is left from the equation after elimination d&gydition is 8x = 40
the value of the unknown variable x can now be rdatesd.
X = 40

lon oo

Substitute x = 5 into equation (1) so that the yknawn can be
calculated this gives: 3x -2y E1

3(B)-2y=11

15-2y =11

-2y = 11-15

-2y=-4

y=-4

= 2

N
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SELF-ASSESSMENT EXERCISE

Solve the following simultaneous equation by eliation using
addition.
I. x+y=11
X -y=5
il. Solve the simultaneous equation by addition
X -4y =2
X +4y =28

3.3 Solution by Elimination using Subtraction

This method involves determining the value of theknown in a
simultaneous equation by subtracting one equatimm the other, then
determine the unknown variables.

Example 4

Solve the simultaneous equation by elimination gisubtraction.
2x +5y =28---(1)
2x+3y=3 ---(2)

When equation (1) is subtracted from equation (& term x will
become zero and therefore disappears from theiequatstem.
2x+5y=28--(1)
- 2x+3y=3--(2)
0 2y=26
2y = 26
y= 26

Substitute y = 13 in equation (2) to determine thkie of x, then we
have

s ™

2X + 3y =3
2x+3(13) =3
2x+39 =3
Collect like terms 2x =3 -39
2x =-36
X=-36
2
= -=18

The process of getting rid of one of the unknownalde is known as
elimination. It does not matter which unknown isngéhated, the student
should always start with the variable that is easy.
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SELF-ASSESSMENT EXERCISE

Solve the following simultaneous linear equation
I 2x+3b=6 i. 3a-b=11
X +2b=6 2a— 3b=5

3.4 Application of Simultaneous Equations

This involves solving problems that we commonly anter in daily
interaction, sometimes it may be in the businessstictions and other
activities.

Example 5:

In a market survey within Jos, it was discovereat tvithin Ahmadu

Bello Way, 6 exercise books and 12 biros ced4d However at
Rayfield, 8 exercise books and 10 biros eest3®. Determine the price
of a biro and an exercise book.

Solution
Let exercise book be represented by x and biro g yhen have: 6x
+ 12y = 144 ---(1)

8x + 10y = 132 ---(2)

Determine the value of exercise book and a birabitiplying equation
(1) by 8 and equation (2) by 6 to bring x variallehe same unit

6x + 12y = 144 ---(1) x8

8x + 10y = 132 ---(2) x6

48x + 96y = 1152 - - (3)

48 x+ 60y = 792 -- (4)
Subtract equation (4) from equation (3)

48x + 96y = 1152

- A48x+ 60y = 792
0 36y = 360
36y = 360 - ---(5)
y = 360
36
= 10
Put the value of y into equation (1)
6x + 12y = 144
6x + 12 (10) = 144
6x + 120 = 144
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Collect like terms

6x =144 -120
6Xx = 24
X =24
6
= 4
Example 6:

6 years ago Edeh was 3 times as old as Ebo. Toeibioed age is 24.
Determine the age of Edeh and Ebo

Solution
x+y=24 --(1)
X—6 = 3(y-6)
X—6=3y—-18
X—3y=-18+6

X -3y =-12---(2)

The simultaneous equations will be
X+y=24 --(1)
X=3y=-12--(2)

From equation (1) make x the subject

X=24-y--(3)
Substitute the value of x that is in equation (8piequation (2)
X—3y=-12

24 -y—-3y=-12
24 +12 =y + 3y
36 =4y
Y =36
4
=9
Substitute the value of y into equation (3)
X=24-y
Xx=24-9
x=15
Edeh is 15 years while Ebo was 9 years.

40 CONCLUSION
In this unit you have learnt that simultaneous dinequation is very

vital in business practice and daily interactioAsgood knowledge of
simultaneous equation will help you solve many camrproblems.
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50 SUMMARY

In this unit, you are now conversant with the megnand scope of
simultaneous linear equation. The methods of figdsolutions to
simultaneous equations examined are elimination shbipstitution,
addition and subtraction. You have also learnt lowsolve practical
problems on simultaneous equations.

6.0 TUTOR-MARKED ASSIGNMENT

1. Solve the following simultaneous equations.
a) 6x -5y =27 b) y+2z=12
33X +4y =16 S5y-3z=1
2. A certain number is formed of two digits; itslua equals four

times the sum of its digits. If 27 is added totlte sum is the
number obtained by interchanging the digits. Whsat the
number?
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1.0 INTRODUCTION

A quadratic equation is an equation of second dedhat is an equation
in which 2 is the highest power of the letter ie #quation. There are
different methods of determining the solution toadatic equations.
Some of the methods include factorization, comptetthe square,
solution by formula and solution by graphical metsioYou are required
to study the methods carefully so as to have adeqesgposure in
guantitative reasoning.

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

solve the quadratic equation by factorization

solve quadratic equation by completing the square
solve quadratic equation by formula

solve quadratic equation by graphical method.

3.0 MAINCONTENT

3.1 Solution by Factors
The method of finding solution to quadratic equatby factors requires

looking for appropriate factors for the unknown dhd integers within
the equation.
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Example 1:

X*=25=0

The factors of kand 25 are x and 5 :2 x 25;

x+5 (x-5=0

-eitherx+5=00rx-5=0

-X=-50r5

x> =25

The second takes the square root of each sidesghare root of 25
which is either 5 or — 5 because (+5) (+5) = 25 &%) (-5) = 25
Therefore x =5 or -5. The answer is usually wnitds x = + 5.

Example 2:

Solve the following quadratic equation

(x+3)(x=5)=20

Multiply out the equation to form the quadratic atjon as follows.
x> —2x—15=20

-2%2-2x-35=0

(x=7(x+5)=0

eitherx—7=00rx+5=0

X=70rx=-5

Example 3:

Solve the following quadratic equation:
8x°+6x=9

8x°+6x—9=0

Find the factors (2x + 3) (4x—-3) =0
-either2x+3=00r4x-3=0
-2x=-30r4x=3

-x=3,0r ¥

SELF-ASSESSMENT EXERCISE

Solve the following equations
. X*—6x+9=0, ii. k-5x—6=0, ii. X+9x+14=0

3.2 Solution by Completing the Square

This involves a process of converting the equairio perfect square
and taking the root of each side. Example: to crnxe+ 6x into a
perfect square we add to it (v2 of 6)3 because %+ 6x + 3 = (x + 3Y

similarly to convert §— 7y into a perfect square, we add to it (v2 6£7)

(1%, becausedy-7y + (I)* = (y 1)

Generally, equation®#+ bx becomes a perfect square if we add fib)
the equation §+ by + (¥2b§ = (y + %¥
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Example 4.
Solve the following equation by completing the aguy - 6y = 27.

Add Z to each side of the equation? 46y + 3 =27 + 9

- (y + 3= 36.

Take the square root of each side: the squareofdf is either + 6 or -
6.
-y+3=+60ry+3=-6
-y=3or-9.

Example5:
What should be added t& ¢ 6y to make the expression a perfect
square?
Suppose ¥+ 6y + k is a perfect square, and that it is eqoudy + af. It
is known by expansion that (y +°& y* + 2ay + & therefore § + 2ay
+a® and ¥ + 6y + k are identically equal. If we compare teefficient
of y,
2a=6
-a=3.
Therefore ¥+ 6y + k = (y + 33

2y 6y + 9.
This shows that 9 should be added and k equalién The equation is
y>+ 6y + 9 (y + 3). In practice the quantity to be added is theasgu
of half of the coefficient of y (or any other latthat may be involved in
example 5 above. The coefficient of y is 6, halbaé 3, and the square
of 3 is 9 that is why 9 should be used to makepedect square.

Example 6:

Solve the equation by completing the squdre gy + 3 = 0.

The left hand side of the equation does not fantortherefore the
equation is first rearranged to make the left hsidd a perfect square.

y’—8y+3=0
Subtract 3 from both sides
y?—8y=-3

Add 16 to both sides of the equation
y’—8y + 16 =-3 + 16

y*-8y +6=13

(y-47=13

-y —4=#+V13

-y=4+13

SELF- ASSESSMENT EXERCISE

I From the following add the term that will make easfpression a
perfect square.
(@) w?—4w by y-7y (c) X+5x

. Solve the equation below
(@) ¥+18=9x (b)&+10x+21=0 (c)Fy+6y+1=0

47



MBA 816 BAS C MATHEMATICSAND STATISTICSFOR MANAGERS

3.3 Solution to Quadratic Equation by Formula

Mathematically, any quadratic equation can be reduo the form of
expression as ax bx + ¢ = 0. The formula for the values of x f&ea
called almighty formula or the formula. It can beeessed as follows.

-b+ V(b* — 4ac)
2a

Example 7:
Solve the quadratic equation’5x 9x _ 6. The equation ax bx + ¢ =
0 is equivalent to 5x— 9x — 6 = 0 through rearrangement. Therefore
a=5, b=-9, c=-6. It can now be substituted intoftrenula as follows.
X =-(-9) +V{(-9)* — 4 (5) (- 6)}
2 (5)

=9+ (81 +120)

10
9+ 201

10

x=9+14.8

X = —23.18 or -5.18
10 10
or -0.518

SELF-ASSESSMENT EXERCISE

Solve the following equation:
. X*+7x=5 ii. 5%—7x-4=0 iii. 2%x-5x=4
3.4 Solution by Graph

Quadratic equation can be solved using graphicathode In this
method, the equation and the range for the graplidize given.

Example 8:
Given the following quadratic equation y =?2x 7x — 2, draw a graph
for values of x range from -1 to +4.

The first step is to make a table, work by rows $x&— 7x — 2

X -1 0 1 2 3 4
-2 -2 2 | -2 -2 -2 -2
2%° 2 0 2 8 18 32
-7X 7 0 -7 -14 21 -28
Y=2X°-7x-2 7 2 -7 -8 -5 2
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Y=2¢-7x-2

Scale 2cm on x-axis represent 1 unit.
5cm on y a-axis represent 1 unit

The solutions are at point ‘A’ and ‘B’. It can bead to determine the
actual points that are optimal.

SELF-ASSESSMENT EXERCISE

Draw the graph of y where y = 4% 6x — 7 for values of x range from —
3to+2

4.0 CONCLUSION

In this unit, you have learnt that quadratic equrattan be solved using
different methods so as to enrich our knowledgalgébra in business
and planning. You have seen how important it isde different options
in solving the same problem. It could be in yoursinass or daily
transactions.

50 SUMMARY
The unit has thrown more light on the operationguddratic equations
using completing the square, factorization, formwdad graphic

methods. Any of the methods will give the same tswhu However the
choice is for you to determine the approach thatwyaderstand best.
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6.0 TUTOR-MARKED ASSIGNMENT

1. Given the following quadratic equation; y =%2x 3x — 7 = 0
using the range of x = -1 to +4, plot the graph eeatl the roots.
2. (@)  Solve the quadratic equatiorf3ydy + 5 =0
(b)  Solve the equatiofi ¥ 4y + 13 =0
(c)  Solve the equatiorfx 7x + 10 = 0

7.0 REFERENCESFURTHER READING
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1.0 INTRODUCTION

A progression is a set of numbers in some defioitier in successive
terms or numbers of a sequence formed accordiaggiven number of
rules or conditions. The progression at any giveretis an integer, a
real number. The number could be positive or negatepending on the
circumstance and the question that would be solved.

20 OBJECTIVES

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

o explain arithmetic progression
o discuss geometric progression
o discuss the application of progressions.

3.0 MAIN CONTENT
3.1 Arithmetic Progression Concepts

An arithmetic progression is a sequence in whichngjties increase or
decrease by a common difference. The sequence%,14 ... n is an

arithmetic progression since the difference betwagntwo consecutive
terms is 2. The sequence 3, 7, 11, 15, 19, 23 .s ani arithmetic

progression where the difference between any twisecutive terms is
4. Arithmetic progression occurs in the form of atge integers such as
-2, -5, -8, -11 ... n, as the difference between @y consecutive term
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is -3. An arithmetic progression can also haverakination of positive
and negative integers such as 14, 8, 2, -4, -1, -1

Given the sequence 1, 3, 5, 7 ...n, you would olestirat there is a rule
governing the sequence as each number other treardirt can be
obtained from the preceding one by adding a fixedhlber 2. Each
number or quantity in a progression is called antethe difference
between one term and the preceding one is callednom difference
which is denoted by‘d’. The first term in a progies is conventionally
denoted by ‘a’.

The terms generally of an arithmetic sequence eawtiten as, a, a +
b,a+ 2d,a+ 3d ... a+ (n-1) d. Therefore thetetm of an arithmetic
progression is given by t = a + (n-1)d

The sum of an arithmetic progression (ap) is givgn
Sn ="/,{2a + (n-1) d}

Or

Sn=",(@+L)

Here, L is the last term in the arithmetic progi@ss

3.2 Findingthenth Term of Arithmetic Progression

Based on the introduction, we stated that the etin tof an arithmetic
progression can be computed as:=% + (n — 1)d. where ‘a’ is the first
term, ‘d’ = common difference.

Example 1:
Find which term is 383 from the following seriést+ 8+ 11 + ... n.

Solution

Based on the series the first term ‘a’ = 5, the mwmm difference ‘d’ = 3,
the nth term = 383

t=a+(n-1)d

Substitute the variables

t=5+(n-1)3 =383

5+3n-3=383

5-3+3n=383

2+ 3n =383
3n=383-2
3n - 381
Divide through by 3 _3r 381
3 3
n=127.
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Example 2:

In an arithmetic progression, the third term istt® 7" term of this
progression is 34. Find the first term and the cemmiifference.
Solution  The first term = a, the common difference = d

Therefore the 8term equationis =a+2d=10 .... (1)
The 7" term equationis =a+6d=34 ........ (2)
Solve the equations simultaneously
a+2d=10
a+6d=34
4d =24
4d = 24
ad = 24
4 4
d=6
Substitute d = 6 in equation (1) we have
a+2(6)=10
a+12=10
a=10-12
a=-2.

SELF-ASSESSMENT EXERCISE

How many terms of the series 24, 20, 16 shouldobthat the sum may
be 7272

3.3 Computation of the Sum of Arithmetic Progressions.

Example 3:

Find the sum of the first 28 terms of an arithmetiogression whose
seriesisgivenas3+10+ 17+ ...n

Sn ="/,{2a + (n — 1) d}

=14 {6 + (27)7}

=14 {6 + 189}

=14 (195)

= 2730.

SELF-ASSESSMENT EXERCISE

Find the sum of the first 42 terms of an arithmegtiogression whose
first term is 3, and the common difference is 7.

3.4 Geometric Progression

If the consecutive terms of a sequence differ byoemmon ratio, the
terms are said to form a geometric progressiomtter words, this is a
type of progression in which one term other thaa flist can be
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obtained from the preceding one by multiplying dwiding by a
constant quantity known as the common ratio denbted’ The first
term of a geometric progression is conventionafigated by ‘a’.

The ge{leral form of geometric progression is gigras, a, ar, arar
Loar

The nth tegm of a geometric progression is givemhgyformula
GP,=arf~

Example 4:
If the third term of a geometric progression isa2@ the seventh term is
320, what is the first term and the common ratio?

The Third Term =Gpis ar'=20
=af=20...... 1)
The Seventh Term = is’dr= 320
Arf=320...... (2)
Divide equation (2) by equation (1)
a = 320
ar 20
r*=16
r= 4/16
r=2
Substitute for r in equation (1)
ar = 20
a2 =20
a4 =20
a=20/4=5
Find the sum of the geometric progression, giveat the geometric
progression seriesis: Sn=a+araa’+...af* .... (1)
Multiply through by r the common ratio
rsr=ar+ar+af+af+ .. +af e (2

Subtract (1) from (2)
Sn=rsn=a-dr
S(l-r=a(a-y

Sn=a(1-7 Used whenr<1
1-r
Sna(f—1) Used whenr>1
r—1
Example 5:

The second and third term of a geometric progoesare 16 and 64
respectively, find the first term and the commatioraf the progression.
The second term ar = 16

The third term &= 64
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ar = ar+2
16 64
64 = ar
16 ar
4=r

r=4

But the second term ar=16
a(4) =16

4a =16

a=16/4

a=4

Example 6:

The third term of a geometric progression is 20 #nedseventh term is
320, what is the sum of its first nine terms?

Gps:- arf = 20

Gps- af = 320

a’= 320

ar 20

=16

r=2

Substitute and find common ratio

ar = 20

aZ =20

4a =20

A=20/4=5

Sn=al-1)=5-1)=5(512 - 1) = 2555
r-1 2-1 1

3.5 Applications of Progressions

A man starts work with an annual salary -e14\ 000 and received
annual increase e£480 a year (a) How much did he receive for the firs
four years. (b) How much will he receive in the tkeryear of
employment?

Ap,=a+ (n-1)d

Ap; =1400+ (1 -1) 480

1400 + (0) 480

= 14,000.

Ap, = 14,000 + (2 - 1) 480

= 1400 + (1) 480

= 1400 + (1) 480

1400 + 480

14480.

Aps = 1400 + (3 — 1) 480

= 1400 + (2) 480
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1400 + 960

14960.

Aps = 1400 + (4 — 1) 480

1400 + (3) 480 1400 + 1440

= 15440

The total amount for the first four years will b40D + 14480 + 14960 +
15440 = 58880

b. In the tenth year n = 10
Apio= 1400 + (10 — 1) 480
1400 + 9 (480)

1400 + 4320

18320

SELF-ASSESSMENT EXERCISE

Umenemi was employed earnirgl® 000 annually. He is offered a
choice between a yearly increment=ef390 and an increment ef420
every two years. Calculate the total sum he withaa the course of 20
years under each option offered to him.

40 CONCLUSION

In this unit, you have seen that arithmetic andngetoic progression
form an integral part of business mathematics. quady has wide
applications in business and economics. Therefaseviery essential for
you to get involved in the learning of progressicaas a means of
enhancing quantitative reasoning.

50 SUMMARY

In this unit, the meaning and scope of progressi@ave been examined.
The concept of arithmetic progression, geometragpessions and the
process of deriving the formula and applicationghef equations were
used in the progressions. The application of psgjom in business life
was also highlighted and illustrated to give a bedsl knowledge of the
unit.
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6.0 TUTOR-MARKED ASSIGNMENT

1. Find the values of x, y, z if 12, x, y, z, -4 foram arithmetic

progression.

2. (@)  The third term of an arithmetic progressioisand the
13" term is 182, find the first term and the common
difference.

(b) A man was employed with an annual salary-280| 000
and receives an annual increment=2R (i) How much
does he receive for the first three years?

7.0 REFERENCESFURTHER READING

Allen, R.G.D. (1979).Mathematical Analysis for Economist. London:
Macmillan.

Chiang. A.C. (1974 Fundamental Methods of Mathematical
Economics. Tokyo: MacGraw Hill.

Mailafia, D. 1. (200§. Mathematical Economics. Kaduna:Baraka press
and Publishers Ltd.

Throsby, C. D & James D. E (1979ntroduction to Quantitative
Methods in Economics. New York:John Wiley and Sons.

57



MBA 816 BAS C MATHEMATICSAND STATISTICSFOR MANAGERS

MODULE 3 STATISTICAL INVESTIGATION AND

DATA COLLECTION

Unit 1 Statistical Investigation and Data Colient
Unit 2 Data Presentation in Statistics
Unit 3 Measures of Central Tendency
Unit 4 Measures of Dispersion
UNIT 1 STATISTICAL INVESTIGATION AND DATA
COLLECTION
CONTENTS
1.0 Introduction
2.0 Objectives
3.0 Main content
3.1  Descriptive and Inferential Statistics.
3.2  Statistical Enquiries.
3.3 Data Collection Strategies.
3.4  Sampling in Data Collection
3.5 Problems and Solutions in Data Collection.
4.0 Conclusion
5.0 Summary
6.0  Tutor-Marked Assignment
7.0 References/Further Reading
1.0 INTRODUCTION

Statistics is a process of factual data collectamd analysis of the
collected data. It involves collection of numeri¢atts in a systematic
way. Statistics also involves the careful analydithe data collected in
form of tables and the interpretation of such ditalso involves the use
of scientific method of collecting, organising, smarising, presenting
and analysing data as well as drawing conclusionassto make you
take reasonable decisions concerning a given phemom

2.0
At the
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OBJECTIVES
end of this unit, you should be able to:
explain the basic concept of descriptive and infead statistics

discuss strategies of statistical enquiries
discuss and apply the data collection method itisitzs.
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3.0 MAIN CONTENT

3.1  Descriptive and Inferential Statistics
(1) Descriptive Statistics

In descriptive statistics, the data collected dbserthe situation that
existed at the point the census was taken. It desva step by step detail
of data available and collected at any given peridde important
characteristic of descriptive statistics is tha gopulation to be studied
is included. If the University of Jos, for exampie taken as a point of
discussion, the Vice Chancellor should know the Ipeinmof deans of
faculties, the heads of departments and the headsits who are
regarded as administrative instruments in the tutgtn. The deans
should know the number of heads of departments athér staff
members. The knowledge of the categories of stadfso important. So
also does it apply to the head of department acidifers who need to
know the number of students and the score of eaattest in each
course. Events are described as they happen ars tbeuld be
presented in:

I bar charts
. pie charts or in pictorial form.

Supposing in the faculty of social sciences, edatest is allocated a
file and all information required of them is inckdlin these files, a lot
of things can be done with the information. If wani to consider the
scores of female and male students statisticaleycan draw graphs to
represent the information. If we are concerned hth relationship of
individual scores to the averages that have beenpuoted, we can
change the raw scores to standard score. All ofdfegoing operations
are included in what is referred to as descripsigistics.

Descriptive statistics presents information in av@nient format usable
and understandable in words with little figures luded in the
description of the data.

(2) Inferential Statistics

This is a data collected and used to make inferesceelated to the
occurrence of events. Inferential statistics, whgmmostly linked with

probability theory, involves estimate outcomes wér@s. According to

“Philips (1980), “it is that measure you have gotthat could have
occurred by chance”. Therefore statistics of infieeeessentially has to
do with the measurement of chance.
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We usually start with setting up a hypothesis aumber of hypotheses
specifying our assumption(s) at the beginning stwy. For example,
we can say that most members of the PDP are caiserin respect of
economic policies while ANPP members take a libexaproach to
economic policies. We are able to make these agsumsgdrom selected
samples of members of the two parties. Sometirhés hiyypothesis may
turn out to be true and it may also be false. Wihéhhappens, it is not
possible to generalise because we may not be taaret a problem
might arise.

This problem has been acknowledged in statisticsvaeimat to do is to
make sure we use the most appropriate method and
measurement/analytical procedure so that the reaat get will
approximate the real population characteristic. Makinferences is a
question of chance. However there are methods ablailfor us to
determine whether the results we obtain from assi@d! investigation
could be attributed to a chance occurrence eveitsifopposite is
generally true. On the other hand, we could alsasues the odds that
the result of our investigation is false. This wglace us in a position to
make right conclusion on a particular social oritmal phenomenon.
When we do this, there is to a certain measur@aissibility of the truth
or falsehood of our result which will be acceptedrteasure or test the
statistical significance of our result.

Inferential statistics can be divided into two nyne

. deductive statistics
. inductive statistics

(A) Deductive Statistics. ltis the act of drawing inference about a
sample using our knowledge of the population. Thecgss
involves arguing from the general (the populatimngpecific (the
sample). It is deductive inference when probabitifyan event
within a population context is obtained from a piaowledge of
the parameters of the distribution.

(B) Inductive Statistics. Itis the process of drawing inference about
the population from the sample. It is arguing frma specific to
the general. Reason of cost, time factor, accumay other
constraints may make a complete enumeration (cerfuthe
population impossible. The alternative is the useancepts in
probability to draw a sample from the populationdiatain an
estimate of the population parameters and testerstatts
(hypothesis) about the parameters.
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(C) Correlation Statistics: Thisis a statistical method that involves a
comparison between twevents. For example, the first semester
test scores in statistics can be compared witls¢leend semester
test scores in year two. In statistics, this stoflyprediction is
referred to as “Regression Analysis” the resultscofrelation
analysis are used to study the reliability anddraliof the test.
Correlation analysis is a major part of statistitathodology.

SELF-ASSESSMENT EXERCISE
Explain inductive and deductive statistics.
3.2  Statistical Inquiries

The businessman or indeed anyone who has to ademinany

organisation is concerned with inquiries of mangds. Some of these
are capable of being treated and tested statistiGald statistical

evidence can be provided in respect of the infoionatiesired in any
given situation.

The steps in a statistical inquiry are as follows.
1. The problem should be clearly stated

It is necessary to know the purpose of the invastg as this will

influence the type of information to be obtainedpfose the problem
concerns wages in a factory, is it about wageseehor wage grade?
Does the statistics concern all employees or omlgnfen or men)?
Should lost time, overtime, and bonus paymentsbkeided or allowed
for? Should receipts in kind be included in thege/a The purpose of
the investigation will provide guidance as to thaat information that
ought to be obtained.

2. Selection of the Sample

In most problems concerning the administration ofisibess,
governmental or personal affairs or in making difiengeneralisation,
complete information cannot be obtained. Hencemmete information
must be used and this means taking the samplesizbeof the sample
and the sampling method will have to be determifidrk best example
of a sample inquiry in business is market research.

3. Drafting the Questionnaire

This is quite a difficult job if answers are to bevalue. Usually, some
guestions have to be drafted to get the exactnmtion needed for a
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given time. A pilot survey is useful to enable asfactory questionnaire
to be obtained. A great deal of information in Iess however is
already available in form of accounting records,stem and
administrative information about personnel. Questares, apart from
market research are therefore useful only for spawquiries.

4. Data Collection

Where not available as administrative publishedomds, the most

satisfactory way to obtain information is by meafissnumerators or
postal questionnaires. The types of questions tadked depends on
whether postal questionnaires are going to be asedumerators are to
be sent out. Questions for postal questionnairesuaually simple and
easy to understand but those questions given toneraiors may be
complex: Because enumerators would be there theesahd would be
able to explain it clearly. Enumerators are usutiljned on how to ask
the questions before they are sent to the fieléyTdiso understand the
objective of the research so that they work withear vision and focus.

5. Editing the Schedule

Questionnaires require checking, sometimes codimdj @alculations
made before conclusion can be drawn to pick relewdarmation from
the study.

6. Organisation of Data

The items need to be counted or the value summaesithgr in quota or
in various categories before they can be calculated

7. Analysis and Interpretation

Before the information acquired can be used, ianalysed and then
interpreted. This requires a sound knowledge dfssial methods and
also a sound knowledge of the subject for whickistieal evidence has
been obtained.

8. Presentation

This might take the form of tables, charts and hsathat will give a

picture of the data under study. The presentaticstatistical data helps
to give an idea of the outcome of the study.
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9. Writing of the Report

This gives the result of the investigation and weheecessary we make
recommendations. Tables and charts usually playmngortant part in
biz reports. Such reports are sent to governmeparti@ent, business
(biz) organisation and private bodies to be useglanning.

3.2.1 Uses of Statistics and Statistical Informatio

Although statistics is a powerful tool for analyginumerical data, its
application is widely seen in all fields of humandeavours. For
instance we apply statistics in the following fld

A. Physical Sciencelt can be used to determine whether or not
experimental results should be incorporated inéogneral body
of knowledge.

B. Biological and medical scienceStatistics guides the researchers
in determining the experimental findings that aigniicant
enough to demand further study, or to be testedenmrmeet
human needs. Thus the physician uses statistiGcdess the
effectiveness of a particular treatment and stesigtlso helps the
pharmacologists to evaluate a proposed drug. Iredatds such
as genetics, statistics is thoroughly integrated the field to
study the multiplication of cells and other varedl

C. Social SciencesThe role of statistics in the social sciences
cannot be ignored especially in business adminisiraAlso in
accounting, political science, psychology, sociglogand
economics. The behavior of individuals and orgamusa can be
monitored through “numerical data” to lend credetwenodels
and theories that are applicable to man.

D. Engineering, Education and BusinessThe professional fields
of engineering, education and business all emptagissics in
planning, establishing policies and setting stagslarThe
headmasters or principal of a school may use statito write
the curriculum, the school enrolment and the teschequired.
The civil engineer can use statistics to deterrttieeproperties of
various materials and perform some durability testhe
company manager may employ statistics to fore@dsssdesign
products and produce goods more efficiently.

E. Meteorology. Statistical information is also used in meteogglo
i.e. the science of weather prediction. In facg #pplication of
statistical techniques is so widespread and th&ante of
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statistics in our lives and habits is so great thatimportance of
statistics can hardly be over emphasised. Therdedittle doubt

then on the effect of statistics and statisticahieques on each of
us. The result of statistical studies are seen garhaps not
realised.

In scientific and behavioral research, statisticals enable success of
research results. In business and economic sitgtits use is highly
appreciated. Below is the summary of some of thes wd statistics in
everyday life:

1.

2.

11.

For summarising large mass of data into concisena@aningful
form leading to a better understanding of condeised.

Giving visual impact on data especially when présgnin
diagrams and charts.

Enabling comparison to be made among various tgpdata
Making conclusions from data generated in pure exmntal,
social and behavioral research.

Enabling a business establishment to make accuedspnable
and reliable policies based on statistical data.

Predicting future events in daily life and business

For the formation as well as testing of hypothesis.

For prediction of Gross National Product (compaiingith that
of other countries) input-output analyses, pubiicafice and
consumer finance.

For budgeting and planning

Widely used in industrial and commercial dealingsveell as
government establishment.

Enables one to understand relevant articles imst@journals
and books.

3.2.2 Problems of Data Collection

Data collection can be difficult or inaccurate stmes. The absence
and non-availability of accurate statistical dataynbe due to all or
some of the following reasons.

1.

2.

Hw
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Lack of proper communication between users andymeds of
statistical data.

Difficulty in estimating variables which are of @rest to
planners.

Ignorance and illiteracy of the respondent.

High proportion of non response due to suspiciorthenpart of
respondent.

Lack of proper framework from which samples carsélected.
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6. The wrong ordering of priorities including misditen of
emphasis and bad utilisation of human and matessdurces.

3.2.3 Limitations of Statistics

1. Statistical data or result is only an approximatidrihe total and
therefore not entirely accurate in some cases. iSHecause not
all the population will be covered for any sampiedy.

2. Statistics, if not carefully used, can establislorg conclusion
and therefore it should only be handled by exp&visere experts
are not available, some form of training shouldcbaducted for
those that may be required to carry out any siegistesearch.

3. Statistics deals only with aggregate of facts asnmaortance is
attached to individual items.

SELF-ASSESSMENT EXERCISE

I. List and explain the steps of statistical @ngu
ii. List the uses of statistics and statistical infotipra

3.3 Methods of Data Collection

Business data are collected in the normal causdministration and not
specifically for statistical purpose, however, thas no reason why
records should not serve the two purposes andcinm cases, care should
be taken to ensure that the record is accuratestgtally as well as

administratively.

The following list covers some of the important heets of collecting
data.

1. Postal Questionnaire

This takes the list of questions sent by post. Eslef course the
respondent has an interest in answering it or @¢eutegal compulsion,
the postal questionnaire is generally unsatisfgct@roducing few

replies and those of a biased nature. The postaktgumnaire is

satisfactory when sent by trade associations tonteebers, since the
members have interest in answering it. Some firmgehtried to get
answers by offering small gifts. This is not a vgood idea since it will

produce biased answers as the respondent tridsasepthe donor.

2. Questionnaire to be filled by the enumerator

This is the most satisfactory method. The enumermatdield workers
can be briefed so that they understand exactly Wigafuestions mean.
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They get the right “answers” and they fill in theegtionnaire more
accurately than would be the respondent themselves.

3. Telephone

This involves asking questions by phone calls ®réspondentAsking
questions by telephone is not usually a very goethod. People who
possess telephones form a biased sample. Telephterwiews are
useful for certain kinds of radio research.

4. Direct Observation

This method entails sending observers to record abtaally happens
while it is happening at the current period. Anrepée of this method
being suitable is in the case of traffic censustuAtcmeasurement or
counting also comes under the heading of direcembsion Examples
occur in statistical quality control. It can eith® participatory or non-
participatory.

5. Report

This is a method that may be based on observatowvnsformal
conversations. These are usually incomplete ansebidut in certain
cases it may be useful.

6. Results of Experiments

This method is of interest to the production masg@&ngineers, the
agronomists and applied scientists. It requiresycay out experiments,
sample tests, and laboratory examinations to daterthe behaviour of
certain events.

7. Interview

The researcher asks the respondent the questistesl.liThe listed
guestions provide a guide to what is being invastid. He or she also
fills in the answers. The researcher now has they dfi obtaining
accurate information from the respondent. The ui¢ever must record
factually and accurately, all the answers givere irterviewer must be
sure of interviewing the right person or sample.

8. Personal Investigation
Personal investigation involves the researchergudirect contact with
the respondent. These tends to be time consumixggneive and

limited in size, but the data collected will be qaete and reliable. It is
useful for pilot survey.
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9. Team of Investigation

It is the same as the personal investigation methbd only difference
is that the investigators go to the respondents gnoup. The group can
cover a large field than the personal investigatiout it will be more

expensive. The members of the team should obviobslycarefully

briefed to ensure that the data they collect isfsatory. This method is
sometimes called “delegated personal investigation”

10. Registration Method

This method involves the recording of vital eveatsthey are taking
place within a given time. Vital events include tstacs on births,
deaths, migration immigration, separation and adapt

11. Panel Method

This method is commonly used in interviewing jolelsas in Nigeria.
Under this method, certain groups of people thatsaecifically trained
interview certain people. This is to determine tiue position of events
under study.

SELF-ASSESSMENT EXERCISE

List and explain the various methods of statistazth collection.

3.4 Sampling Process in Data Collection

Instead of obtaining data from the whole of the emat being

investigated, sampling methods are often used hiclwonly the sample
selected from the whole is dealt with and from ¢éhesamples
conclusions are drawn relating to the whole pojputatlf conclusions
are to be valid, the sample should be the repraseatof the whole, the
selection of these samples should therefore be métereat care.

3.4.1 Reasons for Using Samples

1. It is used in collecting data based on certain attaristics of a
group of individuals or objects. It is often impiids or
impracticable to observe the entire group, espgafait is large.
Instead of examining the entire group called theutation or
universe, one examines a small part of the groufecda
sample”

2. Even where complete inspection is possible, sampiiay have
economic advantages. Resources such as materiaig, t
personnel and equipment, are limited in any ingesion. It is

67



MBA 816 BAS C MATHEMATICSAND STATISTICSFOR MANAGERS

then necessary to use the available resourcesttoapessary
information by selecting a sample instead of thetiren
population.

3. Another reason for using sample is that, for makilaga, the
population is inaccessible.

In any case, the sample chosen must be a reprégenté the whole

population as the sample would provide informatiabout the

population characteristics which are being examiridte population

refers to the whole of the material from which dample is taken. The
frame will consist of a list of all the items inettpopulation or some
means of identifying any particular item in the ptgtion. This frame is

necessary so that any item in the population capaseof the sample.
The frame must be complete, i.e. no item of theupdon should be
left out and it should not be defective, becauséehg out of date or
contain inaccurate, duplicate items or inadequaeabse it does not
cover all the categories require to be includeth&investigation.

3.4.2 Sampling Technigues

Some of the basic techniques used in statisticapbag include the
followings.

1. Random Sampling The word “random” does not mean
haphazard it refers to a definite method of sedactA random
sample therefore is one in which every member efpibpulation
has an equal chance of being selected in the sample

A technique for obtaining a random sample is tagasaumbers
or names to each member of the population. Wrggegmumbers
on small pieces of paper, place them in a box, aftet mixing

thoroughly, draw from the box in lottery fashiomather method
is to use a table of random sampling numbers wherrdndom
sample of names have been drawn, interviews or erators

would be sent to the people to collect all the ssagy

information. Although random sampling is a long,pensive

operation, it does give a reliable, unbiased pectof the whole
population. This method is suitable where the pafpoh is

relatively small and where the sampling frame is\ptete.

2. Systematic Sampling:For practical work, it is easier to select
every item in a list of the population. This methisdtermed
“systematic sampling”. The 1st of the sample unik be selected
by some random process For instance, if the lishprses a
population of say 25,000 and the sample requiréd@ then the
selection of every 8Ditem will yield the required sample.

68



MBA 816 MODULE 3

Systematic sampling is not random because onceiritial
starting point has been determined, it follows tiat remainder
of the item selected for the sample are predeteuniny the
constant interval (i.e. 50). In random/systemaamgling, the
samples are believed to be homogeneous.

3. Stratified Sampling: So far we assume that the population to be
sampled consists of a single homogeneous groupeaaple with
the same characteristics. Where the populatioretisrbgeneous,
i.e. comprises men and women in different age amran
different social circumstances or of different bgr@dunds, a
stratified sample is taken. This is because peapldifferent
social groups will think differently from other gips. In
stratified sampling, the population is divided istoata, groups or
blocks of units in such a way that each group i@sogeneous
as possible (hence, same characteristics). Eaapgtdock or
stratum is then sampled at random. The stratifeadpte would
be representative of the whole population.

4. Multi-stage Sampling: This is where a series of samples are
taken at successive stages. For instance, in 8eafaa national
sample, the *1 stage will be to break down the sample into the
main geographical areas. In th& 3tage, a limited number of
towns and rural districts in each of the states el selected. In
the 3% stage, within the selected towns and rural distri@
sample of respondents allocated to each stateawgndrThis may
also involve the list in which certain households selected and
many more stages may be added.

5. Quota Sampling: To economist and business managers, time and
cost are taken into consideration in sample d&tar. this reason,
a method of sampling known as quota sampling igresxvely
employed by many organisations. The essence ohahpling
is that the final choice of the respondents torierviewed lies
with the interviewer, this of course introducessbidhe quotas
are chosen so that the sample is representatitteegbopulation
in a number of respects according to the contrblssen. The
interviewer is instructed to carry out a numbembérviews with
individuals who conform to certain requirementsm@oof the
requirements often used are age, sex and socss. cla

6. Cluster Sampling: In this technique, the country is divided into
small areas almost similar like multi-level samglimethod. The
interviewers are sent to the areas with instructimnnterview
every person they can find that fits the definitigiven.
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Generally, cluster sampling is used when it is ¢timdy way a
sample can be found.

3.4.2 Errors in sample Data Collection

It is believed that the larger the sample the senaile error. There could
be sampling bias because the sample is too smabrder to reduce
bias, it is being approved that the sample shoeldaboge enough to
provide clear information on the topic to be stddie

1. Errors due to bias:Deliberate selection can introduce bias in a
sample. Substitution also introduces bias, failtoecover the
sample (not being consistent) introduce errors. hdaprd
selection is also prone to errors.

2. The Questionnaires:In drafting questionnaires, direct answers
like “Yes” or “No” should be minimal and the resmant given
an opportunity to express his or her understanding.

3. Memory Error. The respondent may give wrong information
when the event being investigated has taken a tong. To
minimize such errors, interviews should preveskirg
guestions on events that happened long ago, bgreyents that
will help the respondent recall would be of helpproviding
accurate information.

4. Coding Error: There are circumstances where we may use a
wrong code in the process of carrying out a stesistsurvey.
This gives rise to errors in statistical data axltan.

5. Editing error: Sometimes errors emerge during coding; it may
entail writing the wrong thing when compiling thesult e.g.
writing “1997” instead of “1977”

6. Error due to tabulation: Sometimes, errors emerge as a result of
wrong tabulation of statistical information.

7. Respondents’ error: Due to poor educational background and
illiteracy, the respondent may give wrong inforroati Also
because of ignorance or lack of understanding efctbntext of
the questionnaire and sample questions, the resppmtay give
wrong information.

Error in sharing of questionnaires: There are situations where the
individual carrying out the statistical survey magdminister the
guestionnaire wrongly. For example a questionnareant for the
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working- class may be given to the students. Thelestts may not
provide the work experience aspect to the questioan

SELF-ASSESSMENT EXERCISE

List and explain the various methods of samplindata collection.
4.0 CONCLUSION

In this unit you have learnt that statistics istal\course that you should
take seriously due to the wide application of thbject in all areas of
life. It is therefore important for you to get irved in learning the
subject. This will help you in the other courses.

5.0 SUMMARY

The unit has thrown more light on the meaning atwps of statistics.

The concept of gathering statistical informatiom &dne merit of such a
process were also analysed. Sampling, as a majategy for data

collection and the likely errors associated withwiere discussed. In the
next study unit, you will be taken through the dssion on statistical
data presentation.

6.0 TUTOR-MARKED ASSIGNMENT

1. List and discuss the various techniques of staisénquiries.
2. Mention and explain types of techniques usedhia collection.

7.0 REFERENCES/FURTHER READING
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UNIT 2 DATA PRESENTATION IN STATISTICS
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1.0 INTRODUCTION

In statistical analysis, information gathered carpbesented in the form
of tables, pie chart, bar charts and frequencyridigion. The

presentation in the tabular form gives an ideahef distribution of the
information gathered for further evaluation. The ghart and the bar
chart are pictograms that give a quick understandinthe statistical
information obtained.

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

explain the basic statistical concepts with table
present data in pie charts

present data in bar charts

present data in frequency table and graphs.

3.0 MAIN CONTENT

3.1 The Presentation of Statistical Data using Tabk

In statistical analysis, it is often simpler andaoyfer to illustrate ideas
with tables, charts and graph than with endlesttemripages. Statistical
tables, graphs and diagrams are visual aids tack gunderstanding of
information. Such visual aids are condensed idehgchwvare more
meaningful and comprehensive to readers who havkcully in
interpreting statistics from printed words or whavé less time to read
volumes. Visual comparisons become important ionemic and
business analysis and it is also an acceptable momodern writing.
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It is an orderly arrangement of information showithg relationship
between variables. Consider the following marksatgd by students in
an entrance examination.

Examplel:

- A’s scores: English 40%, Mathematics 60%, GeneradWledge
0

- EEaic’)s/oscores: English 80%, Mathematics 60%, Generalwledge
0

- ?:(’)sbscores: English 80%, Mathematics 40% Generaviadge
0

- g(’)sbscores: English 60%, Mathematics 50% Generavidledge
0

'?(r)l:pieces of information do not make for easy aanension.

However, we can prepare a table to show each dfedearks under
each subject as shown in the table below.

Performances of four students in an entrance exatiom

Students Subjects

Students Maths %English % | Gen. Know % Total marks
A 60 40 80 18C

B 60 80 60 200

C 40 80 60 180

D 50 60 80 190

Total Score | 21C 26( 28C 75C

From the table, we can see at a glance the relpgv®rmance of the
four students. We can also interpret the relatiggfgpmance in the 3
subjects. Based on the table presented, we can sivave inferences.
The aggregate marks in the last column show thatlémt B” has the
highest total marks (200%) while those for the eabjshow that
General Knowledge has the highest total score (p8&ks). We can
state that the students performed best in the GEK@owledge among
the three courses, and the students’ performanceowsest in

Mathematics. We could not have seen this easilljouit the table.

Importance of Tables

- It is used to interpret data as shown in the table.

- Data in the table can be used for comparative argly
Quick decisions

- Can be taken, based on information derived frogrtaible.

- Information from tables occupies less space.
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- It reveals at a glance, the information conveyedhendata.
- The data given can be used in forecasting thedyterformance
of events.

SELF-ASSESSMENT EXERCISE

Consider the following information on the performarof some students
in the post-UME examination. Matta, English 57%,tMamatics 50%,
Current Affairs 81%. ldoko, English 87%, Mathematit9%, Current
Affairs 67%. Dawang, English 69%, Mathematics 62arrent Affairs
61%. Present the performance of the students able.tInterpret your
findings.

3.2 Pie Charts

It is a circular representation of data and itasdd on the fact that the
sum of angles about a point is 860’hat means a pie chart is a
pictograph drawn in a circle to represent relapeeformance of a given
variable in relation to the total value. We knowile has a total angle
of 360, the pie chart is constructed by dividing 3@oportionately.
The information collected for analysis is converted the 360
proportionally.

Example 2:
1. A pure water company awarded contracts to varmantractors
for constructing a factory house as follows.
Carpenter 25,000
Bricklayer 20,000
Painter 5,000
Decorator 10,000
Total 60,000

Represent the above information on a pie chart.

Solution
The first step is to find the total spent on thetcact award, then divide
each by the total and multiplied by 36 follows.

Carpenter = 25000360 = 158
60000

Bricklayer = 20000 360 = 126
60000

Painter = 5006 360 = 36
60000

74



MBA 816 MODULE 3

Decorator = 10,008 360 = 66

60,000

Pie Chart showing the proportion of contract awardel to the
various Contractors

decorator
17%

carpenter painter 0O decorator
42% 8% @ painter
0O bricklayer
O carpenter
bricklayer

33%

The pie chart shows that the carpenter receiveditjeest allocation
from the contract, this is followed by the brickésiythen the decorator
and the painter had the lowest allocation.

Example 3:
The following information shows the contribution affamily in the
upkeep of their school child in the first and settegrm at school.

2. Contributions to a student’s pocket money
Contributors 1% termiN) 2" termiN)
Father 15 25
Mother 20 20
Friends 10 5

Total 45 50

Present the information on a pie chart.

1% Term

Father = 15 x360=120
45

Mother = 20 x360=160
45

Friends = 10 x360=286
45
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friends, 80

father, 120

o friends

@ mother

O father

mother, 160

The pie chart shows graphically the contributiorthy three individuals
in the upkeep of the student. We can see from thgraim that the
mother contributes more toward the upkeep thanfalieer while the
friends made the least contribution in the firshester.

2" term

Father = 25 x360=186
50

Mother = 20 x360=144
50

Friends = 5 x360=238
50

friends, 36

O friends

father, 180 @ mother

mother, 144 O father

Using the pie chart, in the second semester, therfaontributed more
toward the upkeep of the student than the mothefréends.
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SELF-ASSESSMENT EXERCISE

Given the following information on the performanaiea student in five
courses registered in the university in the firstaly Business
Administration 86, Economics 72, Political Sciers® General Studies
49, Accounting 57. Use a pie chart to show the ggardnce of the
student in the first year.

3.3 The Bar Chart

It is a chart in which data is presented in thenfaf a bar and it is used
to show magnitude, usually there are three typdmotharts as follows.
1. Simple Bar Chart

2. Component Bar Chart

3. Compound or multiple Bar Chart

A bar chart can also be defined as a series camgtds which heights
are plotted proportionally to the values that aeeng represented or
assessed. The height of the bars should be plottestale to show
relative measurement. The width of the rectanglddcbe of any size
but all the bars must have the same width.

1. Simple Bar Chart

The simple bar chart is the chart of one or mors bawhich the length
of the bars indicate the magnitude of the data.hEahows the
magnitude of the occurrence of the situation urstiedy.

Example 4:
Peace House has the following 6 years projectionttiose that will
attend its annual teachers’ conference. Preseniataein a bar chart.

Year Attendance Year Attendance
1981 800 1984 1400

1982 1200 1985 1600

198¢ 110C 198¢ 170C

77



MBA 816 BAS C MATHEMATICSAND STATISTICSFOR MANAGERS

Representation on the bar chart

1800

1600 —

1400 -
1200 —

1000 —
800 —

600 —

400 —
200 —
0

A-1981 B-1982 C -1983 D-1984 E-1985 F-1986

Using the bar chart, it can easily be inferred thathighest attendance
for the conference is 1986 and the lowest is 1981.

2. Component Bar Charts
A component bar chart shows the breakdown of tial talues for

given information into their component parts. Thare three types of
component bar charts.

a. Multiple bar charts

b. Bar charts studying relative value
C. Percentage component bar chart
Example 5:

Sam and Sam Ltd. have the following sales of 3 petsdin the market.
Present the information on a component bar chart

1997 1998 1999

(sales) (sales) (sales)
Product # N100C N120( N170(C
Product B =00 N1000 NLOOO
Product C =00 A600 AN700
Total N2400 AP800 3400
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Sam and Sam Ltd. company component bar chartsréatupts A, B,
and C

350(
3000 Product C
Product B
2500 —
- Product A
2000

1500

1000

500

3. Multiple Bar Chart

They are charts in which the component parts greesented separately
to show the total values.

Example 6:

Suppose your father, mother and friends gave b, 20 and=X0
respectively for your pocket money for the firstniein school, the
multiple bar chart of this sum is shown below.

Contributions to 1% Term Pocket Money

Here, the total sum contributed by the father, mo#nd friends is the
sum of the heights of the rectangles, each port®rrepresented
separately.

4, Percentage Multiple Bar Chart

This mainly shows relatively the values that arepregssed as
percentages of the totals. Although the total ¢bations for the two
terms are different, to construct a percentage covapt bar chart, the
information would be represented as 100%. Theirpmments therefore
will add up to 100%.
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Example 7:

Given the following information on the contributioior a student
upkeep, Father =25, Mother =N20, Friends =N\b, present the data on
percentage multiple bar charts. The first step dsatld the total
contribution, then divide each contribution by th&l and multiply by
100% as follows.

25x 100 = 50%

50

20x 100 = 40%

50

5x100 = 10%

50

BAS C MATHEMATICSAND STATISTICSFOR MANAGERS

30

25

20

15

10

O father's contribution
B mother's contribution

O friends contribution

5 Percentage Component Bar Chart

This mainly shows the values expressed as peraehaigthe totals. In
an attempt to construct a percentage component chart, the
information would be presented as 100% while themponent will add

up to 100%.
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100§

90

80 I:I Friends’ contributio
" I:I Mother’s Contributio
60

50 - Father’s Contributio

40

30

20

10

SELF-ASSESSMENT EXERCISE

The following data shows the performance of a stude four courses
in first semester. Economics 75, Sociology 63, Maihtics 48,
Accounting 61.

I. Present the information in a bar chart

il. Present the data in multiple bar charts

iii. Present the information in a percentage congmt bar chart.

3.4  Frequency Distribution.

A frequency distribution is an array atimbers. The unorganised data
collected during investigation is known as “raw alatYou can also
arrange the data in ascending or descending ofides. data that is
arranged in such order is called an array of data.

Example 8:

Given the following data on the number of vehidlest are parked daily
in a parking lot; 92, 78, 68, 58, 45, 89, 75, 6845, 43, 57, 67, 75, 87,
42, 57, 65, 74, 87, 85, 73, 65, 56, 41, 36, 56,68184,32, 55, 61, 69,
84, 81, 69, 60, 52, 32, 25, 49, 58, 69, 79, 1558969, 79, arrange the
data in an ascending order.

Solution is as follows:

15 25 32 32 36 41 42 43 45 45

49 49 52 55 56 56 57 57 58 58

58 58 60 61 61 65 65 67 68 68

69 69 69 69 69 73 74 75 75 78

79 79 81 84 84 85 87 87 89 92
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From the array, we can easily identify the highmsnber as 92 and the
lowest as 15. The difference between these numbekaown as the

range l.e. 92 — 15 = 77 (The range is the lEgkalue minus the

lowest value). We can still organise the data ertbecause it is not in
categories or groups or classes, normally we extrett the classes
should be between 5 & 20 or 11 & 20. In this cageane using 11 — 20,
21 - 30, 31 — 40 etc.

We use tallies to form the frequency table. Tallkes strokes used for
counting and value for 5 tallies is denoted by feeartical strokes and
one diagonal stroke (]|||) this is to facilitate ttounting. So for the
strokes score, we obtain the following frequendjda

Classe Tally Frequency Cum. F
11-20 | 1 1
21 -30 | 1 2
31-40 ] 3 5
41-50 H 7 12
51 -60 HH HH 11 23
61-70 —H Nl | 11 34
71-80 N | 8 42
81-90 —H || 7 49
91 -100 | 1 50
50

Relative freq. Cumulative Class Class

relative freq. Boundary Mark
1/50 = 0.0z 1/50 = 0.02 10.5-20.5 15.5
1/50 = 0.02 2/50 = 0.04 20.5-30.5 25.5
3/50 = 0.06 5/50= 0.1 30.5-40.5 35.5
7/50 = 0.14 12/50 = 0.24 40.5-50.5 45.5
11/50 = 0.2z 23/50 = 0.4€ 50.5-60.5 55.F
11/50 = 0.22 34/50 = 0.68 60.5-70.5 65.5
8/50 = 0.16 42/50 = 0.84 70.5-80.5 75.5
7/50 = 0.14 49/50 = 0.98 80.5-90.5 85.5
1/50 = 0.0: 50/50:=1 90.5-100.5 95.5

Note: Class boundaries are used for histogram

- Class midpoint is obtained by 11+80using class boundaries
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10.5+20.5 = 31 = 155
2 2

Draw also the frequency polygon on the histogram
Group 1-10 11-20 21-30 31-40 41-50
Frequency |1 4 12 8 3
Class 0.5-10.5 | 10.5-20.5 20.5-30.5 30.5- |40.5-50.5
boundaries 40.5
Solution

- We first calculate the class boundaries and ob&sult as shown

above:

14

12

10

S

o A-10.5
m B-20.5

0 C-30.5

N\

0 D-40.5
m E-50.5

The rectangles can be used to form a line graph.dgrhph that results
as shown above is called a frequency polygon.

A frequency polygon is a line graph of class fratpies obtained by
connecting the midpoints of the tops of the red@smdgorming the
histogram (the graph of the cumulative frequengtritiution is called

an “Ogive”).

Example 9:

Frequency distribution of marks of a class test

Marks F Cum. F

1-20 15 15

21-40 25 40

41-60 35 75

61-8C 20 95

81-100 5 100
100
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Use upper class marks for x axis and cumulativguieacy for y axis.

120

100 H>—
80 /_/

o el

40
20 A

0

A-20 B-40 C-60 D-80 E-100

SELF-ASSESSMENT EXERCISE

Given the following data on the number of vehidleat cross a traffic
point daily; 92, 78, 68, 58, 45, 89, 75, 68, 5843, 57, 67, 75, 87, 42,
57, 65, 74, 87, 85, 73, 65, 56, 41, 36, 56, 618432, 55, 61, 69, 84,
81, 69, 60. present the information in a frequetatye.

4.0 CONCLUSION

In this unit, you have learnt that pie and bar th&wrm an important
part of statistical analysis. They equally have evidpplications in
business and economics. Therefore, it is very d¢isédor you to get
involved in learning data presentation in tablas, gnd bar charts as a
means of enhancing quantitative reasoning.

5.0 SUMMARY

The unit examined the meaning and scope of taplesand bar charts.
lllustrations were also provided on how to compatdes, pie chart, bar
chart and frequency polygon. Their applicationdbirsiness life were
also highlighted and illustrated to give an adeguatowledge of the
unit.

6.0 TUTOR-MARKED ASSESSMENT

1. The followings show the number of stores thatcpase Swan
Water in Jos, Abuja, Akure, and Calabar respegtivel
Jos 25,000 Abuja 0,00
Akure 10,000 Calabar 5,000

Present the above purchases of Swan water infaymat a pie chart
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2. Agada foods is projecting the demand for r=dpct as follows.
Present the data in a bar chart.

Year Demand Year Demand

1981 800 1984 1400

1982 120C 198t 160(

198: 110( 198¢ 170(
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UNIT 3 MEASURES OF CENTRAL TENDENCY

CONTENTS

1.0 Introduction
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3.0 Main content
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4.0 Conclusion
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1.0 INTRODUCTION

The mean, median and mode are measures of cestidaricy, showing
the average, the central number and the most fréqaecurrence
variable. Therefore the relationship between thdsee statistical
variables is very important in the understanding tlé unit. The
descriptive statistics is aimed at describing dataugh summarising
the values in the data set. One method of doirggishby finding a single
value that will describe the general notation of thata. This single
value, which is the central point of the distrilomti is known as a
measure of central tendency or location. Measufesetral tendency
are typical and representative of a data set. Ewalpe in the
distribution clusters around the measures of locatiThe population
average, which in statistics is called the arithcmetean, is of such
measure. Others are the median and the mode.

2.0 OBJECTIVES

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

o explain the basic statistical concept of the meamd ats
illustrations

o discuss the median

o discuss the mode.
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3.0 MAIN CONTENT
3.1 The Mean

The measure of central tendency most widely usetias'Arithmetic
mean’ usually shortened as the ‘mean’. For raw ,diaga ungrouped
data, the mean is the sum of all the values diviaethe total number of
values. To find the mean for example, we use theviing formula.
Sample meanX) = sum of all values in the sample

No. of values in the sample
Symbolically, itisX =/,

WhereX = sample mean read as ‘x bar’
X = a particular value
> = sigma indicating addition
>X’'s the sum of all the x’s

N total number of values in the sample
The mean of a sample or any other measure based o
sample data is called ‘A statistic’ i.e. A measlgatharacteristics of a

sample.

Example 1:

1. The net weights of the contents of 5 coke b®tHelected are:
85.4, 84.9, 85.3, 85.4, and 85.0 from the produactiwhat is the
arithmetic mean weight of the sample observation?

S_olution

X =,

X = 85.4+84.9+85.3+85.4+85.0
5

X = 426/5 = 85.2

X = 85.2kg

The mean weight is 85.2kg

Many studies involve all the population valueseThean of the
population in terms of symbolsjs= >/, where
pn =>,= population mean
N = total number of observations in the population

As noted earlier, a measurable characteristics#raple is called
the statistic. Any measurable characteristic obputation such as the
mean is called a parameter. A sample statistiassesl to estimate a
population parameter.

Properties of the Arithmetic Mean

As noted earlier, the arithmetic mean is a widelgdimeasure of central
tendency. It has several properties which inclirgefollowings.
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1. Every set of interval level and ratio level dags a mean.

2. All the values are included in computing the mea

3. A set of data has only one mean: It is unique

4. The mean is a very useful measure for compa2ingy more
populations.

5. The arithmetic mean is the only measure of eértgndency
where the sums of the deviation of each value fileenmean will
always be zero (0). Expressed, symbolically
T(x-X)=0

Example 2

Find the Mean of 3, 8, 4

X = 3+8+4 = 15 = 5

3 3

Deviation = (3-5+8-5+(4-5)

= -2+3+(-1)=0
= 2+3-1=0

Weighted Mean

If Masco Company pays its sales people either N&.507.50K or
N8.50k an hour, it might be concluded that thehamggtic mean hourly

wage is N7.50k. Found by the sum of , it gives us the following:

N6.50k + N7.50k + N8.50k = 7.50k
3

However, this is true only if there is the same bamof sales people,
earning N6.50k, N7.50k and N8.50k an hour. Supf@gssales persons
earn N6.50k an hour, 10 are paid N7.50k and 2 @50k. To find the
mean, N6.50k is weighted or multiplied by 14 (66A5); N7.50 is
weighted by 10(7.50x10); N8.50 is weighted by 25(8x 2). The
resulting average is called the weighted mean.

In general, the weighted mean of a set of numbesgydated x X;, X3
... X, with corresponding weighted ,ywv,, Wz . W, IS computed by
Xw = WiXy + WoXp + WaXs..... + WX,

Wl +Wo+ Ws3 ..... + W,
This may be shortened to
Xw = T (W.X

dwW

Example 3:

Masco Company pays its sales people either N6.50k50K or
N8.50k. The corresponding weight is 14, 10 and Z2peetively.
Determine the weighted mean?
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Xw = 14 x N6.50k + 10 x N7.50k + 2 x N8.50k
14+10+ 2
= 41+ 75+ 17= 183
26 26
Xw = N7.038
= N7.04K

SELF-ASSESSMENT EXERCISE

Bata Nig Ltd pays the following to its workers: 20789, 4302, 2118,
5002, determine the mean wage for the workers.

3.2 The Median

When the data contains one or two very large oy genall values, the
arithmetic mean may not be representative. Theregmiint for such
problems can be better described using a measucendfal tendency
called “A median”. For ungrouped data, the medsthe midpoint of
the values after they have been ordered from tredlash to the largest.
There are as many values above the median asaretgelow it in the
data array.

Example 4:

Given the following set of numbers 60, 65, 70, & 275, the median
is 70. In this example, there is an odd number miasen “5”. For an

even number, the observations are ordered. Thd psgtice is to find

the arithmetic mean of the two middle observatiddete that for an

even number observation, the median may not be afnihe given

values.

Example 5:
A sample of a paramedical fees charged by U.Jiscclevealed these
amounts=85,MN29,-N30,MN25,N32,-N35. What is the mean charge?

Solution Arrange the paramedical fees from lowest to highkatge.
25, 29, 30, 32, 35, 35

The median fee is N31, found by determining ththaretic mean of
the observation at the centre i.e.
30 + 32 = 62 = 31

2 2

An easy way to locate the position of the middlems for raw
ungrouped data is by the formula;

Location of the median value = ™,
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Where n = total no. of items

For the example above, there are 6 item8%0=%"Y, ="/, = 3.5. After
arranging the data from the lowest to the highest|ocate the middle
item by counting to the 3'5tem and then determine its values.

Properties of the Median

1. It is unique i.e. like the mean, there is onheanedian for a set
of data.

2. To determine the median, arrange the data foamedt to highest
and find the value of the middle observation.

3. The median is not affected by extremely largesmoiall values,
therefore, it is a valuable measure of central ¢éecy.

4. It can be computed for ratio, interval level amdinal level data.

SELF-ASSESSMENT EXERCISE

Samples of fees paid by commuters from Ikeja toa@gte as follows:
MN150,-N120,-N130,N 120 and-N100. Find the median values for the
fees.

3.3 Mode

It is another measure of central tendency. It ie thalue of the
observation that appears most frequency.

Example 5
Given the following set of data;
35, 49, 50, 50, 40, 58, 50, 60, 50, 65, 50, 71550what is the mode?

Solution

A look at the values reveals that 50 appears nmwae any other. The
mode is therefore 50.

We can determine the mode for all levels of datetiwr they are

nominal, ordinal, interval or ratio. 1).The modemhas the advantage
of not being affected by extremely high or low \eduike the median.

2). It can be used as a measure of central tendemcgpen-ended

distributions. The mode has a number of disadvastdgpwever, that

causes it to be used less frequently than the meamedian. For many

sets of data, there is no mode if no value appears than once.
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SELF-ASSESSMENT EXERCISE

The following information represents the distrilouti of pencils in a
market 40, 51, 39, 53, 51, 85, 75, 53, 44, 53,530,Find the mode of
pencil distribution.

3.4 The Mean, Median and Mode of Grouped Data

In a grouped data, the information is presented in ftven of a
frequency distribution. It is usually impossible ¢gecure the mean at
face value using the original raw data. Thus if are interested in
estimating the mean value to represent the datamwst estimate it
based on a frequency distribution.

1. The arithmetic mean of grouped data

To approximate the arithmetic mean of data orgahist® a frequency
distribution, the observations in each class amgresented by the
midpoints of the class. The mean of a sample o& daganised in a
frequency distribution is computed byt:=**/, whereX = mean

X = mid value or midpoint of each class, F = freqay in each class

Fx = frequency in each midpoints of clas&= sum of these
products
n = number of frequencies
Example 6
Given the data group into a frequency distribut@fow
Monthly Rentals of Halls No. of units
600-799 3
80C-99¢ 7
1000-1199 11
1200-1399 22
1400-1599 49
160(-179¢ 24
1800-1999 9
2000-2199 4
120

What is the mean monthly rental for the group data?
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Solution
Monthly rentals| No. of units F | X (midpoints) Fx
of halls
600-799 3 699.5 2098.5
80C-99¢ 7 899.t 6296.t
100(-119¢ 11 1099.t 12094.!
1200-1399 22 1299.5 28589
1400-1599 40 1499.5 59980
1600-1799 24 1699.5 40788
1800-1999 9 1899.5 17095.5
200-2199 4 2099.5 8398

120 175340
Y — fo/n

= 175340
120 = 1461.16667

2. The median of grouped data

Recall that the median is defined as the valuevbelihich half of the
value lays and above which the other half of tHaeséies. Since the raw
data has been organised into a frequency distobutsome of the
information is not identifiable. As a result, wencat determine an exact
median. It can be estimated however by:

I locating the class in which the median lies
. interpolating within that class to arrive aetmedian

The rationale for this approach is that the membéthe median class
are assumed to be evenly spaced throughout the dlas formula is
Median = L+"/, — cfi

f

where, L = lower true limit of the class contampithe median
N = total number of frequencies, F = frequencyhs tedian
class Cf = cumulative no. of frequencies in all ssks

immediately preceeding the class containing theiamed = width of the
class in which the median lies
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Example 7:
Using the frequency in question 6 determine theiamed

Solution

Monthly rentals F Cumulative frequency
600-799 3 3

800-999 7 10

1000-1199 11 21

1200-1399 22 43

1400-1599 40 83

160(-179¢ 24 107

1800-1999 9 116

2000-2199 4 120

The monthly rentals have already been arrangedaderaling order from
600-2199. It is common practice to locate the neddbservation by
dividing the total number of observations by 2this case!/, = '%%, =
60. The class containing the 60th unit is locatgdrdferring to the
cumulative frequency column in the table above. 82rental is in the
1400-1599 class. Recall that the lower limit of theess is really 1399.50
and the upper limit is 1599.50.

To interpolate in the 1399.50 to 1599.50 classallgbat the monthly
rentals are assumed to be evenly distributed betvee lower and
upper true limits, there are 17 rentals between4@®and 6¢' units.
And their median is therefor€/,, The distance between 1399.50 and
1599.50, is 200, thu¥/,, of 200 or 85 is added to the lower true limit
1399.50 to give ‘1484.50" which is the estimatedirae rental.

To summarise,
Median = 1399.50 + _ 60 — 4300)
40
1399.50 + 17200)
40
1399.50 + 85
1484.50

Using the median formulg we have
Median = L1 +/,— CF i
F
= 1399.50 +2%, — 43 (200)

40
1399.50 +7/44 (200)

40
1399.50 + 85
1484.50
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3. The mode of grouped data

Recall that the mode is defined as the value tbatirs most frequently.
For data grouped into a frequency distribution, tmede can be
approximated by the midpoint of the class contgjriilve largest number
of frequencies. Using the table in example 5, thescwith the highest
number of frequency has the mode. Therefore theen®dO in the class
of 1400 — 1599.

4.0 CONCLUSION

In this unit you have learnt that the mean, mediad the mode are
crucial in statistical analysis. It cuts acrossd@liplines. It is used daily
by every individual in daily life be it in the homeffice, or business. It
is very essential to know the basics of the measofeentral tendency
as a source of evaluation of many activities inifmess and other
variables of life.

5.0 SUMMARY

In this unit, you are now conversant with the magrand scope of the
mean, median, and mode. Though the scope is widaraxhaustive,
the basic foundational knowledge of the measureseatral tendency
will help you cope with the challenges of other s@s.

6.0 TUTOR-MARKED ASSIGNMENT

1. The following data represents the distributibpure water in Jos
Nigeria. 44,56,42,56,76,34,80,37,56,45,46,92,531@4,68.
Find the mean, the mode and the median.

2. Find the mean and mode from the following dd@00, 2000,
4000, 3000, 6000, 4000, 6000, 3000, 9000. Listptioperties of
the median.
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UNIT 4 MEASURES OF DISPERSION
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1.0 INTRODUCTION
In this section, you will be exposed to several snees that describe the

dispersion, variability or spread of the data. Theasures include: the
range, average, deviation, variance, standard ti@viamong others.

2.0 OBJECTIVES

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

o explain the range
o explain variance
o discuss the standard deviation.

3.0 MAIN CONTENT

3.1 RANGE

This is the simplest of the measures of dispersiors, the difference
between the highest and the lowest values in afsidta. Its equation is
as follows.

Range = highest value — lowest value

Example 1

The capacities of metal drum container are 38,320,64 and 27 litres
respectively. What is the range?
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Solution. Find the difference between the highest and theestw
numbers in the data. Range =64 — 20 =44

Mid range It is the middle of the range.

[Highest value — lowest value?2] = 44/2 = 22

SELF-ASSESSMENT EXERCISE

Find the range and the mid range from the followdlaga, 2004, 1988,
2030, 2011, 1981.

3.2 Average Deviation

A serious defect of the range is that it is baselg on two values; the
highest and the lowest. It does not take into amrsition all of the

values. The average deviation is often referregstthe mean deviation.
It measures the average amount by which the vatuéise population

vary from their mean. In terms of definition, avgeadeviation (A.D.) is

the arithmetic mean of the absolute values of teeation from the

arithmetic mean.

In terms of the formula, the A.D. is computed faamnple by

AD = X = X|
n

Where; X = value of each observatiorx, = the arithmetic mean of the
values

n = number of observation in the sample, || = thsolute
value i.e. the signs of the deviations from the m@e disregarded.

Because, we use absolute deviation, the mean oevigt often called
the Mean Absolute Deviation (M.A.D.).

Example 2: The height of sample of cartons of ¢sveegiven as; 103,
97, 101, 106, 103. What is the mean deviation? Kawinterpreted?

Solution The arithmetic mean weight is 102, found by the sirmll
observations divided by 5. To find the A.D., take following steps.

I The mean is subtracted from each value

il. The absolute deviations are summed

iii. The sum of A.D. is divided by the number of values

Weights X- X A.D. [X-X |
103 1 1
97 -5 5
101 -1 1
106 4 4
103 1 1
Y|x-X| =12
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A.D

1
M
X
X

The average deviation of the sample is 2.4; therpnétation is that the
height of the carton deviates on the average 2 the mean weight of
102.

The A.D. has 2 advantages

I. It uses the value of every item in a set of datatsi compilation.
il. It is easy to understand

However, absolute values are difficult to work wito the average
deviation is not frequently used.

3.3 The Variance

The variance is the arithmetic mean of the squdmdation from the
mean.

1. Population variance

The formula for the population variance and a samriance are
slightly different. The population variance is faliby;

= (x-U)? or 2x° — (£x)?
N N N
Where; F2 = population variance, X = the value ofhe

observation in the population, U = the mean of gopulation, N =
total number of observations in the population.

Example 3: The ages of all patients in ward A irufaclinic are 38, 26,
13, 41, 22 years. What is the population variance?

Solution

Ages X X-| (x-p)° X?

38 10 100 1444

26 -2 4 676

13 -15 228 16¢

41 13 169 1681

22 -6 36 484

¥x = 140 S(x-1)2 =534 | =x? = 4454
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n — 140/5 — 28
Variance = S(x-p)> or X* - (=x)°
N N N
— 534/5 — 4454/5 _ (140/5)2
= 106.8 = 890.8 — (28)
= 890.8 — 748
= 106.8

Like the range and A.D., the variance can be usedompare the
dispersion in 2 or more sets of observation.

3.4 Sample Standard Deviation
A sample S.|D. is used as an estimator of the ptipul standard

deviation. The sample deviation is the square robtthe sample
variance. It is found by the formula;

S = | Z(x-x)2
n-1

or using the more direct formula the standard dmnacan be given as

S = X2 — (2x)°
N

n-1

Using the previous example 5, the standard deviatam be determined
as the square root of the variance as follows.

S =410 = 3.16
4.0 CONCLUSION

In this unit, you have learnt that the measuredigpersion determine
the rate at which the data spread. It is of impur¢ato know the rate of
variability of any given data, this helps us to wmesthat there is even
distribution in data collection as it is used daily every individual in

life, be it in the home, office, or business. Fostance, it is very
essential to know the rate of spread of customemsumers) for a
business man.

5.0 SUMMARY

The unit has thrown more light on the meaning goulieation of range,

deviation and standard deviation. The unit theeefaxramined the basic
concepts of measures of dispersion as a meansrafHang you to study
other units effectively.
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6.0 TUTOR-MARKED ASSIGNMENT

1. The followings represent the number of studexgelled in a
given session 38, 26, 13, 41, 22 years. What ispthmulation
variance?

2. The following data represents the performarfceome students

in some courses: Mr.Abo.56,67,46,80,52,48,68,74s.Walter
72,43,59,71,50,58,90,44. Determine the range aedrtidrange
in the performance of the two students.

7.0 REFERENCES/ FURTHER READING
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MODULE 4 STATISTICAL ANALYSIS

Unit 1 Analysis of Correlation
Unit 2 Analysis of Regression

UNIT1 ANALYSISOF CORRELATION
CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main content
3.1 Correlation Coefficient
3.2 Ranked Correlation
4.0 Conclusion
5.0 Summary
6.0  Tutor- Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

Correlation is a statistical method used to defmre establish a
relationship that exists between two or more véembThis relationship
could be positive, negative or zero. The methodestablishing this
relationship is known as scatter diagram. In this, you will learn how
to determine correlation using statistical equation

20 OBJECTIVES

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

o explain the basic concept of correlation
o discuss rank correlation
o explain correlation coefficient.

3.0 MAIN CONTENT
3.1 Correlation Coefficient

Correlation is a statistical method used to defwre establish a
relationship that exists between 2 or more vargblhis relationship
could be positive, negative or zero. The methodestablishing this
relationship is also known as scatter diagram. Attec diagram
measures the closeness of variable among themsaldedce-versa.
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The formula for correlation coefficient is as falls.

r= §xy
X Yy
Y X Y X = X —| XY X? Y?
X Y=VY-
Y

1 6 30 -6 11 -66 36 21

2 9 15 -3 -4 12 9 16
3 15 | 16 3 -3 -9 9 9

4 18 | 15 6 -4 -24 36 16

Calculate the correlation co-efficient for the abodata and interpret
your result.

X=48=12, Y =19
r= -84 =

90 x 162

The above shows that there is negative correlation.
r > 0.5 = Strong correlation

r < 0.5 = Weak correlation

r = 0 — No correlation

r= -84 =-0.70
120.74

If r = 1 there is perfect correlation between theables
r = negative = There is inverse relationship

SELF-ASSESSMENT EXERCISE

The following data represents the performance ofesstudents in some
courses

Mr. Abo.56,67,46,80,52,48,68,74. Mrs. Walter 7259371,50,58,90,44.
Determine the correlation between the performardkestwo students.

3.2 Rank Correlation

This method involves ranking variables accordingh® magnitude of
their occurrence without altering the format withieh the observations
occur in a given data. The ranks that are allocdateckach of the
observation are used to measure the level of ediwal between the
variables that occur in that data. The formularéork correlation is as
follows.
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1 - &d

n(f—1) Where d =deviation n = No. bfervation
Seven students have the following as their scor€s3T and Statistics
X GST Statistics| Rank ({)Rank Y | d = x-y| d
X1 70 86 4 1 3 9
X5 92 71 1 3 -2 4
X3 89 80 2 2 0 0
X4 50 63 5 4 1 1
Xs 41 50 6 5 1 1
Xe 82 34 3 6 -3 9
X7 40 31 7 7 0 0

24

Compute the rank correlation of students’ perforcesnin each subject
and explain whether there is any relationship betwtde two courses.
1-_6(24) =1- 144
7(49 - 1) 336

1-0.43

=0.57
This shows that the correlation is strong since tadue of the
correlation is greater than 0.5
Ties in rank for correlation, the method of solvilg problem remains
the same.

A [B]C]D EJF[G [H[T [J
Rank by X | 4 2| 8| 4 7] 6 100 1] 3| 9
Rankby Y | 3 1| 5| 8 5/ 9| 5| 2| 4] 10
RX 45 | 2| 8] 45 71 6] 10| 1] 3] 9
Ry 3 1/6]8 6| 9] 6 | 2] 4] 10
D 15 |12 35 | 1| 3] 4| 1] 1 1
D’ 228 |1 |4 1228 |1 |9 J16 [1 |1 |1
>'d? = 48.50
R=1 - B

10(100 — 1)
=1-6x485

99
=1-9.70

33
1-0.29
=0.71
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SELF-ASSESSMENT EXERCISE

The following are the performances of some contractof some
projects completion:

Contractor X's performance: 82%, 57%, 74%, 40%, b5254%.
Contractor Y’s performance: 71%, 34%, 50%, 81%, £284%.
Calculate the rank correlation.

4.0 CONCLUSION

You have learnt that correlation is a statisticatimod that is used daily
by people in transaction and business, as longiagalves comparison.
It cuts across all disciplines and it is used inlyddife by every
individual in the home, office, or business. Itvexy essential to know
the basics of correlation as a means of evaluati@ny transaction that
involves comparative analysis.

50 SUMMARY

The unit has thrown more light on the meaning amaps of correlation.
Even though the scope is wide, the basic foundati@nowledge of
correlation will help you cope with the challenges business as
managers. The unit therefore examined the basicepas of correlation,
correlation coefficient, rank correlation.

6.0 TUTOR-MARKED ASSIGNMENT

1. The following data shows the attendance of lestand the rate
of passing the examination in a given course.
Attendance: 20 19, 34, 25, 18 and 22. Pass r&t&: 1170, 230,
200, 180 and 190. Calculate the correlation betwagndance
and the pass rate.

2. Seven dealers have the following as their scdresthe
distribution of Gt and St

w Gt St
Wy 7C 86
Wy 92 71
W3 89 80
W, 50 63
W5 41 50
We 82 34
Wy 40 31
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a) Compute the rank correlation of the distribsiio product Gt and
St and explain whether there is any relationshigvbéen the two
products.

7.0 REFERENCESFURTHER READING
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UNIT 2 ANALY SIS OF REGRESSION
CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main content
3.1 Regression Analysis
3.2 Estimate Regression Equation
3.3  Forecast using Regression Equation.
4.0 Conclusion
5.0 Summary
6.0  Tutor- Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

Regression is a statistical method of determiniregltest fit. It is used to
measure the rate of dispersion along any givenecurv

20 OBJECTIVES

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

. explain the concept of regression
. estimate regression equation
o forecast by using regression equation.

3.0 MAIN CONTENT
3.1 Analysisof Regression

Regression is a quantitative ways of arriving & Hest fit. It is also
referred to as the line of average in any givea.dat
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Example 1:

The following data represents sales from a padicgompany as a

result of advertising its product.

BAS C MATHEMATICSAND STATISTICSFOR MANAGERS

Sales(Y) |Advert(X) [x=X- X [Y=Y-Y | Xy X?
82 20 0 2 0 0
70 46 -4 -10 40 16
90 24 4 10 40 16
85 22 2 5 10 4
73 18 -2 -7 14 4
= 400 =100 104 40

Y=400  X=100

5 5
Y =80 X = 200

Attempt a regression of Y on X

Y = a+ bx

b= [x=X)(y=X)] =
> (x-X)

b = 104= 2.6

40
a =Y —bx
a = 80 — (26) (20)
a=280—52
a=28

Y = 28+2.6'x

Xy
yx°

There is a positive relationship between x andhat ts, as x increases y
also increases. It means advert leads to increasaes.

3.2 Estimatethe Regression Equation.
Example 2:
An employer of labour wants to find the relatioshetween the labour

input employed and the total output using the feilg hypothetical
data.
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Labour input Output
0.8 28
1.1 31
1.6 29
2.3 20
2.2 37
3.1 35
3.0 40
4.6 56

(@) Establish the least square regression foaloge data

(b)  Using the average in the data, sketch theeesgon line.

(c)  Assuming the labourer decides to employ 80kexs, estimate
the output for his firm. Y on X.

Output(Y) Input(X) XY X
28 0.8 22.4 0.64
31 1.1 34.1 1.21
29 1.6 46.4 2.56
20 2.2 46.C 5.2¢
37 2.2 81.4 4.84
35 3.1 108.5 9.61
40 3.0 120.0 9.00
56 4.€ 257.¢ 21.1¢
=276 =18.7 =716.4 =54.31
Y=mx+c
Y =a,x+ao
Y=bx+a
Y = Zi =276
N 8 =34.5
X = Z& = 18.7
N 8
=2.34
Last square equation
nc+nmpx=>y
CYX + myx? = Y xy
where
18.7 (8¢) + 18.7m =276.0 ..........c..n..... ()
8 (18.7¢) +54.31m=716.4 ..........ccuu.., (1
149.6¢ + 349.69m =5161.2 ............ce.e... (IND)
149.6C + 434.48M =5731.2 .....coooevennnn, (IV)
84.79m = 570

m=26.72

107



MBA 816 BAS C MATHEMATICSAND STATISTICSFOR MANAGERS

Let’'s substitute 6.72 for m in equation (1)
8C + 18.7 (6.72) = 276.0

8C + 125.66 = 276

8C =276 — 125.66

8C = 150.34

C=18.78

Y =6.72X + 18.79

Output
Y

607
50
40—
30
20_]
10

| | 1 I . R
! ! ! | | | | |

05 10 15 20 25 30 35 40 |4.5 | 5.0
Input

3.3 Forecasting using Regression

Using the question in 3.2 above we can forecastdas the estimated
regression equation.

Assuming the labourer decided to employ 80 worke&lren the input =
Y =6.72(80) + 18.79

Y =537.6 + 18.79

Y =556.39

4.0 CONCLUSION

In this unit you have learnt that regression is ¢he fundamental
methods  of estimating any statistical equatidncdts across all
disciplines and it is also used in forecasting usibess. Therefore a
good knowledge of regression can help a managdorgrast sales,
market performance etc.
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50 SUMMARY

The unit has thrown light on the meaning and saapeegression. The
scope and application are wide and the basic fdiwordd knowledge of
the unit will help you cope with the challengesbusiness management
and forecasting. The unit therefore examined trscbeoncepts of best
fit as a means of graphical exposition.

6.0 TUTOR-MARKED ASSIGNMENT

1. The following data shows the death and the bath in a given
city.
Death rate: 20, 19, 34, 25, 18 and 22. Birth ra#, 170, 230,
200, 180 and 190. Estimate the regression equéatdroteath and

the birth rate of the city.
2. Forecast the birth when the death rate is 6&ndl 80.
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1.0 INTRODUCTION

Ordinarily, a project is an undertaking that regsiconcentrated effort.
Projects require commitment and deployment of nesmy As a
business manager of the future, you will encoumtgious projects in
your work place or environment. Most of the prégeare likely to be
private sector driven. They may be manufacturimgjgets or they
could be petrochemical or civil engineering pragectyour key task, as
a project evaluator, is to carefully consider eactd every project
brought to your attention and see haseful or valuable they are.

Our first task and which we will accomplish in thisit is to examine
the concept of a project cycle. This concept Iy waportant as it gives
us an overview of projects. The knowledge so ghinell lead us
throughout the duration of this course.
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2.0 OBJECTIVES
At the end of this unit, you should be able to:

o explain a project cycle
o describe the sequences in a project cycle.

3.0 MAIN CONTENT

3.1 The Project Cycle — Meaning and Stages

A project cycle tries to describe the various staget are involved,
from the conception of a project idea to when thgqet is executed or
actually takes off. Understanding a project cysleery important as it
enables us to get the total picture of a proj&ue will now examine the
various stages of a project cycle.

Basically, projects consist of the projection oéad and activities into
new endeavours. As earlier discussed, projects loeapublic sector
projects in agriculture, defence or transportatignmajor railway link

from Ibadan to Onitsha may constitute a major gubdictor project. A
new brewery springing up at Enugu is a typical eplenof a private

sector initiative. But whatever type of projecatiwe are considering,
we need to first understand what is usually knowrihe project cycle.
So before we go into the real subject of our disitus — Project
Evaluation, we need to build a strong backgroumtiis background is
in the form of proper understanding of how a prbjscconceived. It
explains who conceives a project. It also explaiesflow of activities

up to the execution of the project.
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SELF ASSESSMENT EXERCISE 1

List the stages of a project cycle.

Customer

Marketing

Design

Production
Planning

Purchasing

Production

Figure 2 A manufacturing project cycle
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3.1.1 The Project Idea Stage

The project idea stage is the first stage of agotogycle. The idea
about a project arises from a variety of sourcethiwithe internal
environment or market place.

New project ideas could originate from within amgamisation or from
outside the organisation. If the idea originatesnf within, it could be
from a sales person who has encountered some sumcpsoblem with
customers while performing his or her functions.

You will also realise that a new project idea coeitdanate from outside
an organisation. Coming from outside an organisatid could be

requests from existing customers asking for bigmebetter products.
New project ideas may fall into any of the folloginategories.

. Proposal to add new products to existing lines:ofpany with
existing product lines may decide to add new prtgluo its
existing lines.

. Proposal to expand capacity in existing lines: Anpany may

have a proposal to expand capacity to enable & galkvantage of
enlarged market opportunities.

We need to stress that new project ideas may atigiftom any level in
an organisation. A factory cleaner within an oigation may come up
with a new product idea. Also an executive direatoan organisation
may also generate a new project idea.

3.1.2 The Project Identification Stage

After the project idea stage, the next stage ispitogect identification

stage. The project identification stage consoliglatke idea stage.
Project ideas are not really useful unless theychkrarly identified and
put down in a systematic manner for further proicess

The idea to introduce a new product into the markay come from a
company salesman who is very familiar with the reark At the
boardroom room level, the entire organisation baset the project idea
properly and clearly identify it as a possible apéausiness investment.
The totality of the new idea would be considered.
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3.1.3 The Project Evaluation Stage

When a project has been identified, the next ssepoievaluate the
project. Project evaluation involves the estinatad the benefits and
costs of a project. Benefits and costs should basured in terms of
cash flows.

We have to emphasise at this point that the esomaif the cash flow

of a project is a very difficult task. It is diffilt in the sense that the
cash flow to be estimated is future cash flow. &wample in the year
2007, we will tried to estimate the cash flow foe tyear 2008.

In a corporate setup, the evaluation of projectaikhbe carried out by a
team of experts drawn from the various departmékés production,
marketing, accounts and administration. The tefexperts should be
objective in their evaluation of projects.

Alternatively, the evaluation of a project may hentacted to a third
party like consultants. Contracting evaluation pobjects to outside
parties tends to eliminate bias.

3.1.4 The Project Selection Stage

After the project evaluation stage, the next stiagbe project selection
stage. Faced with an array of projects with défervalues and worth,
there is need to select which projects to embarksah. There is no
standard procedure for selecting projects as thik differ between

firms. The important thing to note is that the jpob selection function
is a top management responsibility which in mostesagoes to the
Board of Directors of an organisation. In selagtiprojects,

management usually considers the financial outlayslved and

matches them with the financial capabilities of tine. For example, a
firm that has only N10,000,000 (ten million nairaly investment

funds cannot be considering a new investment tatlves a capital
outlay of N40,000,000 (forty million naira only) @t if it can source
money externally e.g., from banks.

3.1.5 The Project Execution Stage

The project execution stage is the final stagdégdroject cycle. After
a project has been selected, it moves on to theuéva stage. In most
organisations, the responsibility for executiorpodjects is vested on a
project management team raised by top managemEme. function of
the team is to ensure that the budget for the gragespent entirely on
the project and that the project is completed dredale.
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In an ideal organisation, the project managementasually prepares
a monthly budget consideration report on projeotstdp management
consideration. This is important for project monitg and control.

SELF ASSESSMENT EXERCISE 2

Discuss three sources of new project ideas.

4.0 CONCLUSION

This unit has treated the concept of the projectecwhich is a stepping
stone into our study of project evaluation. Nowttive have built the

necessary background, we shall be discussing Rréjealysis — an
introductory frame work in the next unit.

5.0 SUMMARY
In this unit we have discussed the concept of tbgept cycle. We have
seen that it starts from the project idea stagesdo the identification

stage, to the evaluation stage. From the evaluati&ge it moves to the
selection stage and finally to the project execusitage.

6.0 TUTOR-MARKED ASSIGNMENT

1. Explain what you understand by the term “propate”.
2. List and discuss the various stages involvea pnoject cycle.

7.0 REFERENCES/FURTHER READINGS

Leon lkpe, (1999).Project Analysis and Evaluation. Lagos: Impressed
Publishers.
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1.0 INTRODUCTION

In the first unit, we discussed the concept of ghgect cycle which is
very crucial to our understanding of project evabra In this unit, we
will discuss project evaluation in a proper contdxt doing this, we
shall build an introductory format which will assiss in our discussion.
Evaluation of a project involves a careful consadien of the totality of
the project with a view to seeing how useful oruadlle it is.

Evaluation enables us to attach proper financitleséo a project and
also allows us the liberty of comparing it with ethprojects.

You will note that an analysis is not done in awau. It is usually
documented.

A problem usually encountered in project evaluai®mow to arrange
the work to make it readable or understandable.

A very simple format which we will adopt in the évation of projects
is one that recognises the various functional aspec units of an
organisation.

2.0 OBJECTIVE

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

o explain the format for project evaluation.
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3.0 MAIN CONTENT

3.1 Project Evaluation — An Introductory Format

The introductory format for the evaluation of pgis the arrangement
of our work into carefully defined segments. Wdl wow discuss the

various segments of project evaluation.

3.1.1 The Technical and Engineering Segment

The technical and engineering segment of projeeiuation tries to

evaluate the total technical and engineering soessliof a project. It
also tries to relate the project to the environmenthich it is located.

We will now proceed to draw up a checklist for tteehnical and
engineering segment of project evaluation.

Table 1: A Checklist for the Technical and Engineeng Segment

Item Have you covered this in your
evaluation?

Land for the project

Civil works and foundations
Steel structures

Factory building

Offices

Wind force and direction
Availability of electric power
Availability of generator
Potable water

Water bore hole with fittings
Sewage

Existing roads

Access difficulties

List of machinery / equipment
Availability of raw materials
Availability = of  professionals
(labour)

Availability of skilled labour
Availability of unskilled labour
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3.1.2 The Management Segment

After evaluating the technical and engineering segof projects, the
next segment we need to discuss is the manageregniesit. The
management segment focuses attention on the mapragespects of a
project. Projects only become successful if theywveell managed.

We do not need to over-stress the importance ofagement. Again,
we need to evaluate the legal form of the orgamwisathat is being
evaluated and see if it can carry the project iestjon.

Table 2: A Checklist for the Management Segment

Item Have you covered this in your
evaluation?

The legal form of the business
Organisational structure
Who will manage the project
Qualifications of key staff
Number of employees
Salaries

3.1.3 The Demand and Market Segment

The next segment we shall consider is the demaddrarket segment.
This segment focuses attention on the demand fodgg@and services
and relates it to the market. An evaluation ofdeenand for goods and
services is very important because demand trassiateevenues. Also,
we need to evaluate supply situations in the markédtese two topics
will be treated in detail later.

We will now examine a checklist for the demand aradket segment.

Table 3: A Checklist for the Demand and Market Segrant

Item Have you covered this in your
evaluation?

~J

What is the population of the market
What is the nature of demand for the
product?

What are the factors affecting
demand?

What is the size of the market?
What is the supply situation?
What is the price of the demand?
Market share

Advertisement strategy
Promotional strategy

14

10
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SELF ASSESSMENT EXERCISE

List and explain five items that you hope to fimdthe checklist of the
management segment of a project evaluation.

3.1.4 The Financial Segment

The financial segment of project evaluation focuaéention on the
financial aspects of projects.

In discussing financial issues, we are consideaih§jnancial aspects of
a project such as start-up costs, financial plagisames and costs and
income statements.

Table 4: A Checklist for the Financial Segment

Item Have you covered this in your
evaluation?

Cost of land and buildings
Cost of utilities

Cost of machinery /equipment
Revenues

Expenditures

Projected income statement
Projected cash flow statement
Projected balance sheet

3.1.5 The Economic Segment

The last segment we will consider is the econondgngent. The
economic segment considers projects from the ma@paomic point of
view. Economic analysis tries to measure the benefhd costs of
projects in terms of their value to society as @ah

Table 5: A Checklist for the Economic Segment

Item Have you covered this in your
evaluation?

Employment generating capacity
Contribution to economic growth
Contribution to government
revenue

Forward linkages of the project
Backward linkages

Externalities

11
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4.0 CONCLUSION

What we have achieved in this unit is to develdpreat for conducting
the evaluation of projects.

5.0 SUMMARY

We have discussed the format of project evaluate did identify the
following as segments of project evaluation.

The technical and engineering segment
The management segment

The demand and market segment

The financial segment

The economic segment

6.0 TUTOR-MARKED ASSIGNMENT

Discuss the key segments of project evalution
7.0 REFERENCES/FURTHER READINGS

Leon lkpe(1999). Project Analysis and Evaluation. Lagos: Impressed
Publishers.

12
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1.0 INTRODUCTION

In Unit 2 we discussed the format for the evaluatd projects. In this
unit, we shall discuss factors affecting the lawatof projects. This is
important because it enables us as analysts to dagveper knowledge
of the key issues relating to project locationsnderstanding this unit
will give you the advantage of knowing in advandeatvshould be and
what should not be when issues of project locatoa raised. For
example if a project is located in an area withaoy justification, the
project analyst should be aware of this based snohiher previous
knowledge of project location issues.

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

o explain the factors affecting the location of pobge

13
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3.0 MAIN CONTENT
3.1 Factors Affecting the Location of Projects

Whether in the private sector or the public segboojects are located
according to set guidelines. In the private segbooject location is
based purely on economic guidelines, usually ppiage by the various
organisations. These guidelines regulate the magsmeans by which
projects are located. In the public sector, ptsjemay be located
according to a different set of guidelines and they not be driven by
profit motive. It is the discussion of these fastaffecting the location
of projects that will now take our time.

3.1.1 Nearness to Markets

A major factor affecting the location of projects their nearness to
markets. Most businesses are established prinfarilyrofit.

A business organisation will make profit if the ggoor services it
produces are purchased by third parties. It isdifference between
revenues and costs that constitute profit. Yod ealsily and quickly
realise that most populations that constitute ntarkee located mainly
in the urban areas of Nigeria. So we shall haialif to the fact that the
nearness to markets is a major factor influencivgg lbcation of most
projects in Nigeria. Most of the entire populatioinNigeria is located
in such areas like Lagos, Onitsha, Port Harcoupd<dbadan, Abuja,
etc. Because of this, most businesses and govetnas¢éablishments
are located near the critical markets that theyhviesserve. That is to
say that businesses follow their markets. Cona&oftrs of people or
critical markets are very important to corporatéicadls who design
marketing plans.

If you take a good look at your environment, yoll vaalise that a lot of
companies are located within Lagos. It is not bgident. Rather it is
by design. Businesses are attracted to areasrefamcentration of
people who constitute vital markets.

3.1.2 Nearness to Sources of Raw Materials

Nearness to sources of raw materials is anothengtfactor affecting
the location of projects, especially manufacturo@ncerns. Service
based projects can locate without reference toramymaterial source.
But manufacturing concerns cannot afford to gloss ¢he issue of raw
materials.

14
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For a manufacturing concern, the raw material siso/ery important
because in most cases, raw materials may constiuge 80% of a
product. If a company decides to establish itsofgcvery far away
from its raw material source, it is going to end sgending a lot of
money to transport raw materials from the sourcé@stdactory. This
will mean added costs and in the long run, the @rypnay not be able
to compete effectively in its chosen market.

If you sit back and think deeply, you will see patis of industrial
locations that tend to suggest that most induspralects are located
close to the sources of raw materials. The NigeGaal Corporation
Enugu is located in Enugu close to the source af. co

Most cocoa processing firms are located in the evagparts of Nigeria
because cocoa is found in abundant quantities.there

In the eastern parts of the country, oil mills aedetable oil plants litter
the economic landscape simply because the oil gatws wildly there
and it is also the major raw material for palm wiknufacture and
vegetable oil.

If you go up north, you will also realise that tiea producing company
is located at the Mambilla Plateau because theglats very rich in tea
cultivation.

3.1.3 Nearness to Power Supply

Power supply is a very critical input in businesbether service based
or manufacturing based. In the case of servicedaoncerns like
banks, electricity will be needed to power compajtservers and other
equipment needed to provide service to customers.

In a manufacturing concern, electricity is evengthi Without
electricity, a manufacturing concern is not likétyoperate. Electricity
is needed to mix chemicals, to drive machinery agdipment and to
start electric motors etc.

So in the choice of where to locate, every conatmestablishment or
business should properly address the issue of psuyaly.

Interruptions in power supply create productionbpens for industries;
this also translates to inability to meet produttischedules, and
inability to meet production schedules leads toqudent customer
complaints for failed deliveries. Frequent faikii® deliver goods on
schedule may lead to loss of customers.

15
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In our peculiar Nigerian situation, irregular powsmply has taken its
toll on the manufacturing sector and even servagel activities. The
result of this poor public power supply has led moiganisations to
operate their own plants but with the attendanhlogerating costs of
both fuel and servicing of generating plants.

3.1.4 Nearness to Water Supply

Water is very important in business especially iranofacturing
industries. Many manufacturing companies use aofotwater for
manufacturing activities.

Soft drink manufacturers for example, use a lotwdter in the
production process.

In the agricultural sector, garri processing fae®ruse a lot of water
and they are attracted to areas where there iifplesupply of water.

3.15 Auvailability of Good Road Networks

Availability of good road networks is another majactor influencing

the location of projects in the economic landscap®ad networks are
very important. They are important for the movemehessential raw
materials from raw material sources to factoriesl aiso for the

movement of finished goods to the markets whenrg &ne needed.

Most investors in the economy are usually attrattedreas with good
road networks. Good road net works reduce theafdsansportation.

3.1.6 Availability of a Good Rail System

Another important factor influencing the locatiorfi projects is the
availability of a good rail system. A good railwaystem ensures cheap
transportation and evacuation of raw materials fribwgir sources to
factory locations and also the movement of finisgedds to markets.

You may observe that the development of tradin@tioas in Nigeria

seemed to have followed the railway system. ThetiNe Eastern

railway system runs through towns today which haeeome trading

posts. Aba, Umuabhia, etc., all enjoy good tradiotyvities because they
are located along railway line routes.

16
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3.1.7 Nearness to Airports

Another identified factor affecting location of peots is nearness to
airports. A lot of businesses tend to be locatxbec to airports.
Airports encourage quick movement of people to &wan various
locations. If you take a good look at the cournagay, the towns that
are served with air links tend to be enjoying fasmnomic growth and
development. Port Harcourt, Calabar, Enugu, etgqy good air links
which facilitate the movement of people.

3.1.8 Availability of Land

In economic theory, there are four factors of patdun namely: land,
labour, capital and the entrepreneur. Each ofethfastors is very
important. However, Land appears to assume verypoitant
dimensions especially where large scale agricdltynajects are
involved. Very large agricultural projects likel ggalm plantations
require vast areas of land before they can becaowfégble. A cassava
farm which will feed a garri processing plant ne¢alde very vast in
terms of land space. You may realise that invayiglojects are
attracted to areas where there is adequate land.

3.1.9 Political Considerations

The location of most business projects is drivennipaby economic

motives. Private sector projects are mainly prfiven and their

location is based only on economic merits. Als® phblic sector, since
the era of economic reforms, has bought the ideecohomic reforms
and is now locating projects based on economictraad viability.

However, not all projects are located based on dgoanonomic
judgment. Political considerations occasionally ypkery important
roles in deciding where a project will be locateBor example an oll
refinery may be located very far away from crudesources. The cost
of transporting crude oil to the refinery may résiul the refinery
operating at a loss.

3.1.10Intervention Projects

Intervention projects are those projects whichcaneceived and located
within specific areas to correct inequalities istdbution of resources.
In the emerging political dispensation, the isstiareven development
has been brought to the front line of discussior@@omplicating the

discussions is the issue of resource control aedattendant political

and social implications.

17
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The Niger Delta region of Nigeria produces a magercentage of the
oil revenues of Nigeria. Recent thinking is thhe tregion has not
received sufficient attention as a major oil pradgaegion. Currently,
the federal government is focusing attention onrtggon and a lot of
developmental projects are now springing up inates.

SELF ASSESSMENT EXERCISE

List and discuss four factors that have influendbd location of
industrial projects in your present environment.

4.0 CONCLUSION

In this unit, we have discussed those factors whitct the location of
projects in Nigeria. The projects may be private poblic sector
projects. The factors may be economic or in soases be political.

5.0 SUMMARY

In this unit, we have discussed those factors dlffect the location of
projects in Nigeria. They range from market driferces to political
forces. We have also discussed intervention pi®jetich are a new
feature in our economy.

6.0 TUTOR-MARKED ASSIGNMENT

a. Mention four factors that are likely to influenthe location of
projects in Nigeria.
b. Discuss the four factors that you have meetion

7.0 REFERENCES/FURTHER READINGS

Leon lkpe (1999).Project Analysis and Evaluation. Lagos: Impressed
Publishers.

18
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1.0 INTRODUCTION

In Unit 3, we discussed factors affecting locatajrprojects. There we
examined such factors as nearness to critical rterkeearness to
sources of power and other factors. In this uné,shall discuss capacity
and production planning.

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

. explain capacity and production planning
o describe the practical applications in industry.

3.0 MAIN CONTENT

3.1 Capacity and Production Planning

Our interest in capacity and production planningfas two main

reasons. First, it could be that we are projediatars trying to draw up
a business plan for a start-up project in whichecas want to know
well in advance what the capacities of our planii te and the

production plan. Understanding capacity of a prtogssists us to design
and construct such items like cash flow statemegtts, On the other
hand, we could be analysts on the other side ofghee. In this case,
we must have been presented with a business plarpmject plan and
have been asked to evaluate the project. So nemn@itwhich side we
are, we must understand capacity and productiomspldNo firm

undertakes to produce goods without productiongl&noduction plans
are linked to the firm’s demand for goods and smwi We shall now

19
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discuss “capacity” in relation to production plaf$e production plans
are in relation to the manufacture of tangible good

3.2 Concepts of Capacity

Ordinarily, capacity means “ability to do somethingut in project
terms, the capacity of a plant is a reference ¢oatltput of the plant or
machine. When discussing plant capacity, we shoeddise that there
are three types of capacity namely:

o Installed capacity
. Attainable capacity
o Actual capacity

Installed Capacity

The installed capacity of a plant or machine is rieximum output in
terms of tangible goods which the plant or machimecapable of
producing at a given time. The capacity is usuallyen by the
manufacturers of the equipment.

We can therefore define installed capacity in teofnthe following:

Number of goods produced per minute
Number of goods produced per hour
Number of goods produced per day
Number of goods produced per year

In practice, we usually define installed capacity terms of annual
capacity. The best way to visualise installed capds to consider a
Mercedes Benz car that has a speedometer limiO@kr2 per hour. In
effect, 200km/hour is the maximum speed the caratt@in according to
the manufacturers. This 200km per hour is the llestacapacity of the
car.

SELF ASSESSMENT EXERCISE 1

A plant can produce 2000 sachets of water per halithings being
equal. What is the installed capacity of the pf@itannum?

Attainable Capacity
We have just discussed the installed capacity @aat or machine and
described it as the maximum output that a plamhachine can achieve.

However in real life, no machine can work for 6Ghates in an hour, 24
hours a day and 365 days in a year without breattowgn. There must

20



MBF 739 MODULE 1

be production loss arising from servicing of thecimaes, changes in
shift, repairs of machines, etc.

Because of these reasons, we now have a moreticcaéipacity which
in the literature is known as the attainable capadfia plant/machinery.
The attainable capacity captures the effect of tp&arvicing and or
repairs on production output.

Let us go back to our Mercedes Benz car. We sahdst an installed
capacity of 200km per hour. Practically, we knowattho person will

like to drive a car at a speed of 200km per hower{fone should be
thinking of safety. We could agree amongst ourseiat 100km per
hour constitutes a safe speed. In that line okih@y we can now define
100km per hour as the attainable capacity of theTdas is the speed at
which a sane person can drive the car.

Actual Capacity

Actual capacity refers to the real output that @nplcan achieve given
the market situation. We should realise that theadcapacity of a plant
depends on a lot of factors. First is the issuthefmarket for the plant’s
output of goods. A plant should produce only whaian sell at a given
time.

Again financial resources can limit the output gblant because firms
require finance to purchase raw materials and otimputs for
production.

3.3 The Nature of the Production Plan

The production plan shows exactly the proposedututh a plant or

project under consideration. In constructing theodpction plan,

information on the plant capacity, shift arrangetagmaw material

sourcing, etc., are all used. Below is the producplan of a vegetable
oil refining plant that uses palm kernel oil aséesy material.

You are requested to properly study the produgbiam and make sure
you understand it.

An Example of a Production Plan
The Plant
The plant under consideration is a modern vegetadbleefining plant

using palm kernel oil (PKO) as base raw materibk hstalled capacity
of the plant is 50 metric tons per day of 24 hours.

21
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Working on a shift of 10 hours, an output of 20188s is possible,
while two (2) shifts of 10 hours each will yieldilyaoutput of 41.66

tons of refined vegetable oil. Because of the needccomodate plant
repairs, servicing, public holidays, etc., the plail be operated for
300 working days in a year. Proposed capacity s$&tan 2 shifts of 10
hours each per day.

To ensure that there is uninterrupted supply omplaérnel oil to feed
the plant, the project promoter already has in ai@n 26 Muar ban Lee
Palm Kernel Oil (PKO) expellers with a total Ingtal capacity of 220
tons/day.

Table 6: Annual Capacity/Production Plan (Metric Tons)

Year1l Year 2 Year 3 Year4 -5

2007 2008 2009 2010- 2011
Installed Capacity | 18,250 18,250 18,250 18,250
Attainable Capacity 16,425 16,425 16,425 16,425
Proposed Capacity| 12,498 12,498 12,498 12,498

Proposed capacity is based on the following:

Year 1to 5: 2 shifts of 10 hours each per day & working

daysl/year.

Attainable capacity is 90% of installed capacity.

Installed capacity:

Installed capacity is 50 toes gay x 365 days.
This translates to 18,250 tons per annum

Production Activities

STAGE ONE Palm Kernel Crushing

Stage one of production involves the crushing dimpkernel to yield
palm kernel oil (PKO). The residues are palm kewaie (PKC) and
palm kernel sludge.
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Palm kernel cake is sold to feed mills as a majgraedient for animal
feed. Palm kernel sludge is sold to soap manufexgur

Refining Of Qil to Yield Edible Vegetable

STAGE TWO

Stage two of production involves the refining oé ttrude Palm Kernel
Oil (PKO) to yield edible vegetable oil.

In refining of the oll, fatty acid is collected. &lfatty acid is sold to soap
manufacturers.

Activity Flow

PALM KERNEL

rushin
crusning — PALM KERNEL
¥ CAKE
PALM KERNEL OIL
—>
(PKO) PALM KERNEL
SLUDGE
Refining
A\ 4
REFINED, EDIBLE By Product
VEGETABLE OIL — FATTY ACID

Figure 3:  Activity flow in a vegetable olil refining plant
Machine and Equipment Required

The vegetable oil refining plant consists of thélofeing equipment
broken down into various sections:

1. Continuous oil pre-treatment section
2. Continuous bleaching section
3. Continuous physical refining and deodorisingisec
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4. Thermal oil heating unit
5. Water cooling and recirculation system
6. Steam generation and distribution system

These machinery and equipment will be sourced froverseas.
However, in addition, the following items form pant the equipment
required but they will be sourced locally:

1. 2 units crude oil tank 200 tons
2 1 unit refined oil tank 300 tons
3. 1 unit fatty acid tank 50 tons
4, 1 unit furnace oil tank.

Vegetable Oil Refining
Process Description
Pre Treatment

The crude oil received in the crude oil tankseduired, is given a hot
water treatment and allowed to settle to removeeseimpurities along

with water. The oil is then heated till drying atrdnsferred to high
shear mixer wherein the requisite quantity of plhosje acid is dosed in
to allow conversion of non hydratable phosphotidéise acidulated
mixture is then given a retention time for completaction of

phosphoric acid in the reaction vessel.

Bleaching

The heated oil (acid conditioned, degummed or aéséd) enters the
inlet mixing tube of the vacuum bleacher. Bleachiegrth is

proportioned by a valve dosing system that alscedges the earth
before it enters the vessel. The earth is introduseler the oil spray in
the mixing tube for improved mixing, so that eadtbes not enter the
bleaching vacuum system. The earth absorbs anguessgums and
soap as well as trace metals, colour bodies aner @iblar impurities.

The bleacher has multiple agitated compartments gpedates under
vacuum to ensure complete moisture and air remdved.dried oil and

earth mixture is discharged by the bleacher digghpump to one of the
filters where the spent earth is removed. Theréldeoil is collected in

the bleached oil receiver. The bleached oil pumpdsethe oil for

deodorizing via one of the alternating polish fite
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Filter Management

The standard bleaching system is based on the fussoofilters of
which one is on line while the other is being cledmand prepared for
the next cycle. When a filter has reached maximuepacity, as
indicated by high feed pressure, it is taken offlifor cleaning and
replaced by the other filter.

The cleaning procedure begins by first pressuriiiedilters with steam
to expel residual oil into the Heel Tank and drg fipent filter cake. The
oil recovered from the filter cake is collectedie tank and can usually
be recycled to the bleacher. After drying, a botmistharge valve on
the filter is opened and the leaves pneumaticallyated so that the
spent cake is dislodged and discharged via a hofer filter is then
closed and prepared for the next batch. Beforeggoitiine again it can
be pre-coated with filter aid and/or bleaching leant order to seal the
filter.

Raw Material Requirements

The key raw material required for the refining @getable oil is palm
kernel oil (PKO). The rest are additives.

Table 7: Raw Material Requirement

Material Sources Unit Cost
N
Palm kernel oil | Open markets in Onitsha, N130,000/Ton
Owerri
Citric acid Pharmaceutical firms, open | N200/kg

markets at Aba, Port-Harcourt
Owerri and Lagos.

Phosphoric acid | Freely purchased in chemical
shops at Aba and other N300/kg
locations nationwide.

Bleaching earth | 1) Vin George Ventures 7

Association Avenue, Lagos
2) Open markets at Aba, PH,| N88,000 per Ton
Onitsha etc.
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Annual Input-Output Analysis

The annual input—output analysis seeks to deterrttiee inflow of
manufacturing raw materials and their correspondmgflow of
products. It assumes 300 working days per annumagdiregates the
daily input-output analysis.

Table 8: Annual Input — Output Analysis

Input Output

32,889.60 tons of Palm Kerne|] (1) 13,155.84 tonBalm Kernel Oil (PKO)
(2) 18,418 tons of Palm Kernel Cake (PKC
(3) 1,315 tons of Palm Kernel Sludge.

13,155.84 tons Palm Kernel Qi(1) 12,498 tons of Vegetable Oil
(PKO) (2) 657.84 tons of fatty acid

Table 9: Summary of the Proposed Production Plan (@ns)

Year Ended 3t Dec

Year 1 Year 2 Year 3 Year 4-5
2007 2008 2009 2010-2011

1. Refined
vegetable oil
12,498 12,498 12,498 12,498
2. Palm kernel
cake (PKC)
18,418 18,418 18,418 18,418
3. Palm kernel
sludge

1,315 1,315 1,315 1,315
4. Fatty acid

657.84 657.84 657.84 657.84

4.0 CONCLUSION

We have discussed capacity and production plannihgh are very
important aspects of a project because they bddkeréhe project to the
market. Capacity and production plans enable the fo plan well in

advance what to produce and in what quantity too.

5.0 SUMMARY
We have discussed capacity and production planrang have

established the link between them. We also usedexample of a
vegetable oil refining plant to explain the prodoctplan.
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6.0 TUTOR-MARKED ASSIGNMENT

1. What do you understand by the installed capadity plant?
2. How is it different from the attainable capag@ity

7.0 REFERENCES/FURTHER READINGS

Leon lkpe (1999)Project Analysis and Evaluation. Lagos: Impressed
Publishers.
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UNIT 5 THE CONCEPT OF ENGNEERING
EVALUATION

CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1 The Concept of Engineering Evaluation
3.1.1 Identification of Plant and Equipment
4.0 Conclusion
5.0 Summary
6.0  Tutor-Marked Assignment
7.0 References/Further Readings

1.0 INTRODUCTION

In Unit 4, we discussed capacity and productiommpiag. There we
discussed installed capacity, attainable capacity a&ctual capacity. In
this unit, we shall discuss the concept of engingesvaluation.

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

o explain the concept of engineering evaluation
o discuss engineering evaluation.

3.0 MAIN CONTENT
3.1 The Concept of Engineering Evaluation

A project consists of many sub-segments dependinigsmature. There
may be mining projects or manufacturing projects. Ve discussed
earlier, engineering is a major segment of manyepts. Also projects
have their management segment, marketing segnmtentJlee purpose
of engineering evaluation is to evaluate and bi@kn in simple
terminology the engineering feasibility of a prdje€Eor example, a
project may be a manufacturing project.

The type of questions we need to ask will involiie manufacturing

processes and the equipment that are involved. maaufacturing
project, engineering evaluation will entail theldoVing:
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1. Identification of plant and equipment
2. Identification of the necessary raw materials
3. The production process.
MACHINERY
AND
EQUIPMENT
A 4
CIVIL
» ENGINEERING 1 yUTILITIES
ENGINEERING EVALUATION

A

ELECTRICAL AND
MECHANICAL
ENGINEERING

Figure 4:  Components of engineering evaluation

3.1.1 Identification of Plant and Equipment

In a manufacturing project, the most important éemapart from land
and buildings is the plant and machinery that Wik used for
manufacturing.

Plant and machinery are usually supplied by the ufsaturers. In
practical terms, when a manufacturer (vendor) ippbing a
manufacturing or equipment, the vendor should givi#icient details of
the machine.

The details of the machine will assist the propaluator. All projects
do not have the same layout and features andheisluty of the project
evaluator to segregate the project under study sa®l whether it is
feasible or not from an engineering perspective.
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Technical Support and Maintenance

Businesses that are technical in nature requir¢ mhachinery and
equipment should operate at maximum efficiency. r@yjey at

maximum efficiency means that the relevant mackirserd equipment
should be routinely serviced. There is also theliregnent that repairs
be carried out on equipment, if breakdown occurs.

In most practical cases, technical support canrkenged for a small
business. Technical support can be provided by ragineering firm
which can carry out repairs on machinery, genesatts.

SELF ASSESSMENT EXERCISE

List and discus three information about a manufaoguplant that are
important to a project evaluator.

Table 10: A Plant/Machinery Checklist

ltem Do you have information on this?

Components of the plamachine
The installed capacity of the machine
attainable capacity of the machine
electricity consumption

Heating power

Overall weight of machine

Overall length, width and height.
Material used e.g. steel

Structure of the machine

Screw speed

Thickness of product to be produced
Compressed air requirement
Quality and quantity of
Water required

Water temperature

Electric power voltage
Electric power capacity
Type of material feeder
Take-up force

Clamping method and force
Production process

A Practical Business ldea for a Class Discussion
A Palm Oil Production Plant

Palm oil is an important food item in the Nigeridiet. It is primarily
used in cooking and is rich in vitamin A. It is dsas industrial raw
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material by soap and vegetable oil industries, @eits industrial
importance. Put together therefore, we have a mtothat has a wide
market and presents good investment opportunitesafsmall scale
investor.

Technical Considerations

The project considered in this write-up is a medaired palm oil plant.
Since the basic raw material for the project islréuit bunches (FFB)
from the oil palm tree, the problem of raw matesialircing is not likely
to arise. The basic and necessary machinery forptbgect are the
boiler/steriliser, rotary stripper; digester andrifier.

The Production Process of Palm Oil

Quartered fruit bunches are introduced into thdeb@teriliser and left
for about 30 minutes under hot steam for boilind aterilisation to take
place. The quartered bunches are then fed intootlaey stripper which
strips the fruits from the quartered bunches whiehstill at a very high
temperature of about 1¥0The loose fruits from the rotary stripper are
then fed into the horizontal digester for maceratim the digester, the
palm fruits are beaten into a paste. Hot water viscintroduced into
the digester forces the thick paste and watertheooil clarifier unit. In
the clarifier, the oil is separated from the wated palm oil is collected
from a tap. Investors are advised to use the temepalm fruit because
of its high oil yielding abilities.

Table 11: A Total Engineering Overview of a MiningProject

Stage 1
Rail Link Roads Airport
The Mining Complex | Water and Sewerage Power Generatior
Stage 2
Mine Smelter Semi-Finished goods
Mine offices Workshop Refinery
Stage 3
Ore Bin Ore Crushers Conveyors
Cranes Main Building Sulphuric acid tanks

31



MBF 739 PRECT EVALUATION

Table 12: Further Engineering Checklist

Item Has this been covered in your
evaluation?

Site design

Site engineering

Surveying

Quiality control
Drawing control
Welding supervision
Safety engineering
Civil works
Rigging

Piping

Electrical
Instrumentation
Mechanical
Heaters

Furnaces

Quantity surveying
Plan layout

Plan design

Site planning
Security.

4.0 CONCLUSION

Engineering evaluation is very important in progedhat have an
engineering content. It helps the project evalugn a better insight
into the engineering feasibility of a project unégaluation.

5.0 SUMMARY

We have discussed the concept of engineering ev@iudVe have seen
it as the simple evaluation and break down (in &mprminology) of
the engineering feasibility of a project. We dismts the components of
engineering evaluation.

6.0 TUTOR-MARKED ASSIGNMENT
Why is the engineering evaluation of a project inigot?
7.0 REFERENCES/FURTHER READINGS

Leon Ikpe (1999).A Guide to Small Business Investment. Lagos:
Impressed Publishers.

Leon lkpe (1999)Project Analysis and Evaluation. Lagos: Impressed
Publishers.
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INTRODUCTION

In Unit 5, we discussed the concept of an engingeevaluation of a
project. Engineering evaluation of a project assa® seeks to evaluate
the engineering soundness of a project. This iy eceucial especially
when the project will be ranked or compared witbther project.

Every

enterprise requires labour. It is labour @brdinates the other

factors of production like land and capital. In ner of project

evaluation, our concern is to look at the projerd axamine the human
resources aspects. In terms of manpower plannidgeaaluation, we

need to examine the following:

Key employees

The key responsibilities

The qualifications

Hours of work

Training and development of the staff
Remuneration of the staff
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2.0 OBJECTIVES
At the end of this unit, you should be able to:

o explain manpower planning and evaluation
. discuss the practical applications in industry.

3.0 MAIN CONTENT
3.1 Manpower Planning and Evaluation

In general terms organising manpower in an orgénisas the process
of assigning duties amongst personnel and coordmaiforts towards
the attainment of the firm’s objectives. But beforganising, there must
be a plan. It is the plan that leads to the shapingn organisation’s
structure.

Conceptually, the project initiative in structuritige organisation should
be concerned about two critical things.

o Job definitions in the project under consideration
o Departmentalisation which follows job definitions.

In doing this, similar jobs are grouped togethefdion a department.
The most common way of organising a project is bgction. For
example a manufacturing plant may be divided irfteeé functional
units namely:

. Production
o Marketing
. Finance

There are two uses of the manpower plan. Theudsstis by the project
initiator. When the project initiator is structuginthe project, the
manpower plan definitely is a critical componenheTproject initiator

needs to know well in advance who the key employattde. The key

employees will depend on the nature of the busimesgiestion. If the
business is, for example, soap manufacturing, tindat of the core
production staff should be industrial or pure stgga plus other core
support staff. Apart from that, each employee sthdwadve their various
responsibilities. For example, in a soap plant, yeill have core

production staff and also quality control staff. eyhhave different
responsibilities. And of course, the qualificatioofs the various staff
including their years of experience should be prigpgocumented and
evaluated.
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The second use of the manpower plan is that fiahmastitutions like

banks, before granting loans or overdraft for ggutp usually insist on
being convinced of the management skills that bélavailable or are
actually available in the firm that seeks to bormmeney. They will look

at the people concerned, their qualifications araicin them with the
jobs allocated to them.

Hours of work and the salary and wages of the entiork force are
another critical input. The salary and wages ofséhavorking on a
project is actually expected to hover around theraye for the industry.

In practical terms, the manpower of a project camglouped into two
namely:

. Direct labour
. Indirect labour

When we talk about direct labour in a manufactupngject, e.g., a soap
plant, we are talking about staff attached to tttea production of the
soap. The production manager, production supervesod factory
attendants are all direct labour.

Indirect labour on the other hand are those workdrs do not work
directly on the manufactured goods but indirectiyhey include
accounting and admin staff, marketing staff ancith

We have an example of a manpower plan. It conthmdollowing:

. Manpower requirements of the project broken down dhrect
and indirect labour
° Remuneration of the staff

SELF ASSESSMENT EXERCISE

List and explain four departments that could bentbun a big
manufacturing firm.
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Table 13: Manpower Requirements of the Project

(a) _Indirect Labour

Post

Specifications

Job Functions

General manager

Degree in sciences,
engineering or managemen
but with previous experienc
in a water packaging outfit

To oversee the general
t management of the factory

mY

C

Accountsadmin.
officer

OND Accounting with a
least 2 years post
qualification experience

General administration ar
keeping of the books of
account. Reports to the
General Manager

Marketingofficer

B.Sc or HND Marketinc
with previous experience in
marketing of packaged wate

Reports to the gener
manager and is in charge
2rmarketing of the company
products

Salesclerk

Senior Secorary Schoo
Certificate or GCE

Reporting to the marketir
officer, the sales clerk will
be responsible for all
clerical duties concerning
sales

Accounts clerk

Senior Secondary School
Certificate or GCE

Reporting to
Accounts/admin officer,
the accounts clerk will be
responsible for clerical
accounting duties includin
receipt of cash.

Secretary OND secretarial studies witliReporting to the general
at least 2 years experience jrmanager, the secretary wi
a busy organisation be in charge of all
secretarial duties
Drivers FSLC but with good Carriage and general

knowledge of the
environment

distribution of the compan
products

Security staff

FSLC

General security duties
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Direct Labour

(b)
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Post

Specifications

Job Functions

Production manager

HND water technolog
with at least 2 years
experience post NYSC

yTo oversee the
production function in
the water plant

Shift supervisors

OND in science with
relevant experience

To supervise
production shifts

Technicians

City & Guild/Trade
Test

Maintenance of the
mechanical and
electrical components
of the plant

Laboratory technician

OND Laboratory
Science

Reporting to the
production manager,
the laboratory
technician will be in
charge of quality
control

Factory
attendants/machine
operators

Senior Secondary
School Certificate or
GCE

General factory duties
including operation of
the water filing
machine, pre-market
packaging of the sache
water and loading.

4
—

(c)  Summary of Manpower Requirements Including Oulays

No Required Annual Outlays

(™)

Indirect Labour
General manager 1 420,000
Accounts/admin officer 1 240,000
Marketing officer 1 240,000
Sales clerk 3 360,000
Accounts clerk 2 240,000
Secretary 1 180,000
Driver 3 288,000
Security staff 4 336,000
Sub-Total 16 2,304,000
Direct Labour
Production manager 1 360,000
Technicians 2 288,00(
Shift Supervisors 4 720,000
Laboratory technician 1 180,000
Factory attendants/machine 12 1,296,000
Operators
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Sub-Total 20 2,844,00(
Grand Total 36 5,148,000
Staff Welfare 514,800
Total Salary, 5,662,800
Wages/Welfare

4.0 CONCLUSION

This unit has treated manpower planning and evaluawhich is a
critical aspect of evaluation of projects. The ums focused attention
on the manpower aspects of a project

5.0 SUMMARY

In this unit, we have discussed manpower plannimtje&valuation. We
have seen how manpower planning involves the asgjgof duties to
personnel and have also tried to relate manpowarfiton’'s objectives.
We also saw that departmentalisation is a critaegpect of a proper
manpower plan. Also we discussed the use of thepowaer plan. We
saw that the manpower plan can be used by twore€iftegroups of
people — the project initiator and the evaluator.

6.0 TUTOR-MARKED ASSIGNMENT
Why is a manpower plan important in a start-up oty

7.0 REFERENCES/FURTHER READINGS

Leon lkpe (1999)Project Analysis and Evaluation. Lagos: Impressed
Publishers.
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1.0 INTRODUCTION

In Unit 1, we discussed manpower planning and exmn. Here we

saw the fact that labour is one of the most impuréespects of a project
whether a start-up or an on-going one. We also asezkample to drive
home our point.

In this unit, we shall discuss demand analysis. &minanalysis is one
first steps towards looking at a market.

Demand analysis is the starting point of our dismuss concerning the
project and the external environment which is trerkat. A project is
established for a purpose —to serve a market.

The demand analysis is the measurement and foregadtdemand for
goods and services of a project. It is like a peépthe future, which as
you know, is unknown. A project will survive if thproducts and
services produced by the project are acceptablethto market.

Acceptability means that consumers are willing &y for the goods or
services. Demand analysis is a tool used by thgegranitiator to

analyse the total picture of the market that heyghets to play in.

Likewise, providers of loanable funds like banksoatonduct demand
analysis to ensure that the projects they wislptmsor financially have
the chances to survive in the market. So from watangle you look
at it, demand analysis is important.
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2.0 OBJECTIVES
At the end of this unit, you should be able to:

o explain what a demand analysis is
. discuss how to conduct demand analysis.

3.0 MAIN CONTENT

3.1 The Demand Analysis — Analytical Framework

To arrange our discussion in an orderly mannerywiletry to build an
analytical framework that we shall use to do demandlysis. The
framework will guide us to take an architectura¢wiof the subject
matter. In taking an architectural view, we shalllboking at the larger
picture. The analytical framework we shall adoptll wollow the
sequence below:

o Get total population data and make projections.

. Study the details of the population.

o Define the good or service for which demand analysibeing
conducted.

o Define demand again to guide your direction.

o Look at factors affecting demand.

o Using both quantitative and qualitative techniqueggenerate
conditional demand.

o Generate projections for demand using quantitatianed

gualitative methods.

Table 14: Census 2006: Nigerian Population Data

4C

Abia 2,833,999
Adamawa 3,168,101
Akwa Ibom 3,920,204
Anambra 4,182,032
Bauchi 4,676,465
Bayelsa 1,703,358
Benue 4,219,244
Borno 4,151,193
Cross River 2,888,96p
Delta 4,098,391
Ebonyi 2,173,501
Edo 3,218,337
Ekiti 2,384,212
Enugu 3,257,298
FCT 1,405,201
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Gombe 2,353,879
Imo 3,934,899
Jigawa 4,348,649
Kadunna 6,066,562
Kano 9,383,684
Kastina 5,792,578
Kebbi 3,238,628
Kogi 3,278,487
Kwara 2,371,089
Lagos 9,013,534
Nasarawa 1,863,275
Niger 3,950,249
Ogun 3,728,098
Ondo 3,441,024
Osun 3,423,535
Oyo 5,591,589
Plateal 3,178,71.
Rivers 5,185,40!
Sokotc 3,696,99
Taraba 2,300,736
Yobe 2,321,591
Zamfara 3,259,846
Total 140,003,542

3.2 Analysis of a Population Data

We have seen that the starting point of our disoussf a proper
demand analysis is to study the population. But stwuld also
understand that getting the total population figisr@ot the end of the
job. We should go further and analyse the populatiche purpose of
the analysis is to understand certain charactesisti the population. For
example, a manufacturer of lipstick has nothingdto with the total
population. Rather what is important to the manufias is the total
female population. There are other aspects of thulption that we
consider important. Age distribution of a populatics one of such
aspects. The age distribution of a population ipartant because it
breaks down the population into the various ageckais. Perfect
knowledge of the age distribution of a populatioraldes a would-be
investor have an idea of his total feasible mavkell in advance. For
example, a manufacturer of baby toys will not kienested in the total
population of Nigeria. What will interest the maaciurer is the total
number of babies in the population. We have stiefise importance of
population data in the understanding of demandyaisalWe will go a
step further to provide a checklist of further imf@tion that is required
when we are analysing a population data.
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Table 15: Analysis of a Population Data-A Checklist

ltem Have you built this into your
demand analysis?

Population of Nigeria by state
Population by local government area
Population of Nigeria by sex
Population distribution by types of
household

Population distribution by age
Population distribution by literacy
level

Population distribution by level of
economic activity

Population distribution by material
status

Population distribution by type of
disability

Persons arriving Nigeria by
nationality

Persons arriving Nigeria by age group
Persons departing Nigeria by
nationality

Persons departing Nigeria by age
group

3.3 Potential Customers

A starting point for our discussion is to propemdgfine who the
potential customers of the business are or willGiestomer definition is
not an easy task as we shall soon see.

Sometimes confusion arises as to who is a custbewuse people also
fail to distinguish customers from consumers.

The term consumer refers to the person or one vgles a product (or
service) for his/her personal satisfaction or bgnéf the industrial

sector, the consumer is the one who changes tine dbra product to
alter its identity. For example, a soap manufactwi# buy caustic soda
and use it to manufacture soap. He is the consoimde raw material.
On the other hand, a customer may be a consunsedealer who buys
a product and eventually resells the product. &gen for a service, the
business should clearly identify the types of comsts that they wish to
serve. For example, there may be many types olshberause of the
types of customers that need to be served namely:

. hotels for students
° hotels for travellers
o hotels for high-class individuals
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Table 16: A Potential Customer Checklist

Item Has this been taken care of
in the plan?

What tyfe of buiness are you plannin
What products or services will you offer [to
the market?

Who is your potential customer?
How do you define your potentia
customer?

What are your customer characteristics?
What are their income levels?

Who are the consumers of your product or
service?
Are the consumers different from the
customers?

Where are your customers located?

3.4 Evaluating the Size of the Market

Apart from identifying who the potential customeos the small
business are, there is the need for us to go adrahevaluate the size of
the market for our products or services. The evanaf the size of the
market is very important because it gives us aupecof the total market
size in terms of naira and kobo.

A standard analysis should state the market sitleeoproduct or service
in question. The size of the market is usuallynested by using both
gualitative and quantitative methods. To enablapysoach our studies
carefully, let us follow the following steps in owffort to evaluate
market size:

Define demand

Examine factors affecting demand

Examine demand for intermediate and capital goods
Build market demand.

Defining Demand

For us to be able to properly prepare demand aisalys need to define
demand and understand what we mean by demand.

For purposes of our study, we shall define demamdaf product or
service as the total quantity of goods or servibhas able customers in a
defined area are willing to buy at set prices. flec therefore, demand
refers to a set of quantities that customers allengito buy at different

43



MBF 739 PRECT EVALUATION

prices. In the traditional economic setting, themdad curve is
downward sloping (with a price and quantity axis).

It will also be very important for us at this patiar time to define and
distinguish between two types of demand — totalketademand and
project demand. Total market demand refers todks tlemand within
a set geographical area like Nigeria. For exampk can make a
statement that the total demand for beer in Nigerig0 million bottles
per annum. The meaning of the statement is thiigeria, the total
quantity of beer demanded is 10 million bottlestrs current ruling
prices. But we also need to define another typeervhand which we
shall call project demand.

Project demand is a subset of the total market ddm&a market for a
product or service already exists, the project demis the project’s
share of total market demand. If a market is stedravith goods, new
projects may face the difficulty of selling theiroplucts or services. By
and large, it is important to focus attention onpmject demand.
Mistakes which tend to be fatal occur when analgstdfuse market and
project demand.

Factors Affecting Demand

We have just defined demand which is very importardur study. But
we need to go a step further to examine the faetffesting demand in
the market place. It is going to help us build adydemand schedule. In
the traditional economic platform, one of the moaportant factors
affecting demand is price. If we assume a well kelademand curve,
then the higher the price of a product, the smahierquantity that will
be bought. Also the lower the price, the greaterghantity that will be
purchased. This appears to be a rational behawspecially where
human beings are involved.

Another important factor affecting demand for adarct or service is the
income of the population. Given a basket of incoamailable to

purchasers, it is logical to believe that the highecomes people
receive, the more goods and services they areylikepurchase. So we
can say with a measure of confidence that a papuolatith a higher

income is more likely to purchase more goods antices than a

population with a lower income.

Apart from income, population is another major daciffecting demand
in any given setting. It is certain that a largepplation certainly
demands more goods and services than a smalletgtiopu A major
aspect of any population which we should not foiigethe ethnic and
religious structure of the population. The ethrracure of a population
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affects the type of goods and services that will deenanded. For
example, in the Nigerian setting, palm oil tendsédd much more in the
Southern States than in the North because mosh&uwmétrs tend to use
palm oil in cooking. But in the Northern Statespgndnut oil seems to
be more available and by implication the peoplemsee of it for their
cooking. Also, religion is another aspect of anypylation that needs to
be looked at while drawing up any demand sched@fgin in the
Nigerian setting, pork is not an acceptable dietNwslims but most
Christians eat pork. These are the type of crificpauits you need when
you are trying to build a demand schedule. Pridestloer goods also
tend to affect demand. For example, tea and sugarsaid to be
complementary goods since they go hand in hand.thterefore logical
to say that the price of tea at any given time wiffect the demand for
sugar. In the same fashion, bread and butter afgmeaa to be
complementary goods.

Demand for Intermediate and Capital Goods

When we largely discussed demand our general tign&ppeared to be
that the goods discussed ought to be consumer g&udsthat is not

always true. There are some goods which are gdéynekabwn as

intermediate and also capital goods. It is impdrtaat we understand
these two types of goods.

We shall go ahead to discuss intermediate goods@ds which are not
purchased for immediate consumption but rather ased in the

production of consumer goods. For example flouamsintermediate
good mostly used in the manufacture of bread. Tgtes appear to be
intermediate goods if purchased by a car manufaguBut a tyre is
also a consumer product if purchased by Mr. Solofoomise in his car.
On the other hand, capital goods are those goatsatie used for the
manufacture of both intermediate and consumer godasanufacturing

plant is a capital good. One thing we need to kiamut capital goods
is that they last for very long periods becaustheir nature.

Building a Market Demand

We have defined what demand for a product or seriscgenerally.
Also we understand what a population is.

Let X = No. of persons in a population
Y = average number of a given product coresirny
each person in that population per annum
Then XY = Total market demand per annum for thelpobin

guestion
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SELF ASSESSMENT EXERCISE

There are 400,000 persons in a city called MadashEperson in the
city drinks a bottle of water daily. What is thenaal demand for water
in Madas.

3.5 Forecasting Future Demand

Some of us will assume that building the demanedule for a product
is all that is required; but that is not true besmathe analyst should be
able to forecast future demand for the productuestjon or the service
as the case may be. Forecasting future demand rapfede a very
difficult task because there is a lot of uncertaetached to the forecast
of a future event. Ordinarily, the demand for mgeypds may be either
stable, erratic or outrightly unpredictable. Socdange, structural
adjustments, change of taste and technology all apldto make
forecasting a difficult task especially of demand.

Usually, there are two basic approaches that aagade when trying to
forecast demand namely:

. Qualitative techniques
. Quantitative techniques

Qualitative Techniques

Qualitative techniques are mainly desk methods wlace based on
reports obtained from various sources. One of thaces could be
expert opinion obtained from a pool of experts m iadustry. The
experts usually are seen to be knowledgeable abpraduct or industry
and therefore are in a position to forecast whatftiture demand for a
product is likely to be. Another way of obtainingfarmation for use in
forecasting demand is known as the sales force osigpmethod.

With this method, salesmen in a particular industy provide expert
data on demand. But in most cases, the data anfbitheast that they
provide differ significantly from that provided laypanel of experts. The
general belief is that since salesmen operateeagthssroots level, they
are more knowledgeable about the demand for predactd the

accompanying forecast.

Quantitative Techniques
The majority of the data generated are often umbédi biased and

plagued by a subjective state of mind of the peo&ing the forecasts.
Also, we think they are clumsy data in the handshef entrepreneur.
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Quantitative techniques in forecasting, howeveg, lass subjective and
are more or less based on past data.

In the main they are mathematical in nature andl tem be more
accurate. One of the quantitative techniques usethe time series
approach. The time series approach generally heeniee very popular
with analysts who are trying to forecast the demé&mda good or
service. The general feeling is that time is a ialuexplanatory variable
that explains the future. According to this thirkimpast data can explain
relationships between the demand of a commodity ame. For
example, we can display the relationship betweenadel and time in a
graphical way.

4.0 CONCLUSION

We have fully discussed the demand analysis. Weudsed the
analytical framework for preparing a demand analysiVe also
discussed the analysis of a population data whiglsa is very crucial.

We defined demand and discussed the evaluationaosken size and
then went further to discuss the forecasting of alen

5.0 SUMMARY

Understanding demand analysis is our first practsi@p towards
understanding the format of a market.

6.0 TUTOR-MARKED ASSIGNMENT

Why do you think that the analysis of a populatdata is important
when building a demand analysis?

7.0 REFERENCES/FURTHER READINGS

Leon lkpe (1999)Project Analysis and Evaluation. Lagos: Impressed
Publishers.
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1.0 INTRODUCTION

In Unit 2, we discussed demand analysis which b#igitooked at the
market from the demand side. In this unit, our tesko look at the
market from the supply side. Basically when an s#toe is
contemplating an investment in the manufactureooidg for the market,
he/she tries to evaluate the nature of the markethe proposed goods
or services. Understanding the nature of the maxkiit involve
understanding demand as well as supply.

Supply analysis in project analysis tries to foattention on the supply
side of the market. The potential investor willdlito know who the
current suppliers of the goods or services areadse this will guide
him/her in understanding what is known as the delsapply gap.
Supply analysis tries to identify the supply of@ivgoods or services. It
tries to identify who the suppliers are and thegaltions.

Generally, in measuring the supply of a good, thwing should be
taken into consideration:

o The domestic supply of the good or service;

o The foreign supply of the good or service. (the ontgd
quantity); and

o The export of the good or service (export quantity)

2.0 OBJECTIVES

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

o explain what a supply analysis is

. discuss it in relation to project evaluation.
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3.0 MAIN CONTENT
3.1 The Supply Equation

Consider a firm called Abando Nigeria Limited theishes to set up a
liquid soap manufacturing plant in Nigeria. Thenfimow wants to
analyse the supply of liquid soap in Nigeria. As have said, there are
three key items to consider. Those three items are

o The domestic supply of the liquid soap;
o The foreign supply of the liquid soap;
o The export of the liquid soap in question.

the domestic supply of a good
the foreign supply of a good
the export of the good

vy}
I mnn

Then supply X = (A +B) — C.
This is called the supply equation.

You will notice that C is the exported quantity anwdich will not be
available for local consumption.

Table 17: Value of Output of Selected ltems

Products N,000
Food and Drinks

Flour 4,125,417
Sugar 350,333
Confectionery 1,002738
Biscuits 4,700,211
Beel 3,665,54.
Soft drinks 124,66¢
Wine spiri 84,59¢
Electrical Equipment

Refrigerator 244 ,22¢
Record Players n.a
Loud speakers 13,204
Radio cassettes 3,680
Air conditioners 319,361
Television sets 2,528
Electrical cables 48,969
Vehicle Assembly

Motor cycles 235,633
Passenger cars 1,447,874
Pick up n.a
Other commercial vehicles 1,078,980
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Building Materials

Paints

863,479

Cements

2,221,06

[}

Tiles

299,135

Roofing sheets

2,705,989

Steel and iron rods

718,785

Wire-nails and wire
products

207,520

PVC pipes and fittings

84,14

9

Petroleum and Chemicals

Soap detergent

4,618,792

Lubricants

1,673,03

Safety matche

138,84:

Batteries

527,55.

Textiles

Cotton textiles

6,679,02

8

Synthetic fabrics

2,998,946

Knitted fabrics

994,82]

Garments

31,47

7
/

Paper Conversion

Exercise Books

260,48

7

Light and flexible packagin

(S

301,541

corrugated cartons

824,480

Paper bags

38483

Tissue paper

194,92

Table 18: Exports by Products

EVALUATION

Description

@ Million)

Live animals and animal products

13]

Vegetable products

438

Food industry products

876

Of which tobacco products

0

Fats and oil

8.2

Mineral products

4,914,042

Chemical and allied products

389.

Plastic, ethers, esters of cellulose, rubber, etc

3245.2

Hides, leather and fur

6806

Wood, charcoal and wood products

3

D.6

Paper-making material and articles thereof

64

1.7

Textiles and textile article

1000

1

Footwear, headgear, umbrellas, feathers

228.¢

Stone, plaster, cement asbestos, mica pra

42.€

Natural pearls, gemstone and other prec
metals

0.C

Base metals and articles of base metal

56

45.0

Machinery and appliances (other than electric

Al 0845

Transport equipment

190,409.
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Instruments and apparatus (photos, clocks, etc) 6.453
Miscellaneous manufactured articles D.1
Arms and ammunitions 0,0
Works of art, collector pieces and antiques 0.1
Other goods and product 40.9
Table 19: Imports by Product Section

Description (N Million)

Live animals and animal products 108,63p.4
Of which live animals 97.7
Vegetable products 103,549.2
Food industry products 84,374.6
Of which tobacco products 14018.3
Fats and oil 4,823.8
Mineral products 88,348.1
Chemical and allied products 133,367.4
Plastic, ethers, esters of cellulose, rubber, etc] 121,732.9
Hides, leather and fur 2,432\4
Wood, charcoal and wood products 4048.3
Paper-making material and articles thereof 44,498.2
Textiles and textile article 27,7757
Footwear, headgear, umbrellas, feathers, hair $H258
Stone, plaster, cement asbestos, mica prc 15,568..
Natural pearlsgemstone and other precic 44 .4
metals

Base metals and articles of base metal 136,046.2
Machinery and appliances (other than electrical) 9,123.4
Transport equipment 265,034.9
Instruments and apparatus (photos, clocks, etg) 4613
Miscellaneous manufactured articles 9,357.58
Arms and ammunitions 23)3
Works of arts, collector pieces and antiques 6.6
Specials items. 48.4

3.2  Analysing Supply Data

We have agreed that the investor should evaluatentrket in terms of
determining the level of supply of the goods owvmer in the market.
But in practical terms, there is the urgent needi¢mtify every supplier
and the suppliers’ location. This will assist iretlpreparation of a
marketing plan. Some analysts believe that geftifigrmation on the
actual supply data is all that is important. Tleanhot true. In practical
terms, there is the need to find out the followiagts about supply in an

industry:

Their current installed capacities;

No. of players or suppliers in an industry;
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Their current actual operating capacities;

Anticipated expansion plans;

Critical labour costs in the industry;

Raw materials costs in the industry and the likkhgction; and
Categorising the suppliers into their various categ — big,
medium or small players.

SELF ASSESSMENT EXERCISE
Explain the supply equation and its relevance.
4.0 CONCLUSION

The supply analysis attempts to identify the congmts of the supply of
given goods and services as well as the suppligsheir locations.

50 SUMMARY

The supply analysis seeks to analyse the supppads and services. It
enables the would-be-investor or analyst to haeéear picture of the
supply in the market place. Understanding supply must if we are to
understand the nature of competition in industry.

6.0 TUTOR-MARKED ASSIGNMENT

Discuss the three components of supply that makethap supply
equation.

7.0 REFERENCES/FURTHER READINGS

Leon lkpe(1999). Project Analysis and Evaluation. Lagos: Impressed
Publishers.
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1.0 INTRODUCTION

We have discussed market demand when we were pakimmarket
analysis. We also discussed supply. We now wamdwe ahead and
see how both of them interplay in what is knowrnhesmarket.

In this intellectual journey, we have put ourselvegshe shoes of the
would-be-investor or analyst who wants to undexstdme nature of
competition in the market. Every firm takes marttemand as given and
no firm can single-handedly change demand whiclsaw depends on a
lot of factors. Also, every firm takes supply toetlmarket as given
because no firm is able to control the supply ® tharket from other
competitors.

It is because of this that we really need to urndecs the nature of
competition in the market. Every dynamic environiecreates
opportunities and problems for firms. A company tnbe able to
respond constructively to this market setting, gs@lthe opportunities
and threats, and then formulate marketing plansretoain in the
competition.

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

J explain the meaning of competition
o discuss marketing plans and how they are designed.
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3.0 MAIN CONTENT
3.1 Analytical Framework

We know where we are coming from and we also kndver& we are
going. Our task is to discuss the competition alst she marketing
plan. To guide us so that we do not forget our dlioe, we shall
propose an outline — a type of framework that stihaqquide us when
evaluating competition and also the design of ntargeplans.

Marketing plans are very crucial from the pointweéw of the project
initiator as well as from the project evaluator.

Table 20: Competition: A Framework for Analysis

Demand for the produor service
Usefulness and desire

Industry Outlook Stability of demand

Supply capacity of industry

Labour costs

Raw material costs

Taxation

Permits

Regulation

Market position of the firm in th
industry

Company’s Position in theProducts offered

Industry Standing of the products

The location of the firm
Comparative location

Relative efficiency of the firm's
equipment cost advantages
Relative financial strength
Ability of company management

D

3.2 The Nature of Competition

In every industry, competition exists. It is notatter of sheer bad luck
or coincidence. Competition occurs because every fn an industry

wants to sell its products and also get marketestmthe detriment of
other players.

In the market, the state of competition dependdivan basic forces as
shown in Figure 5 Therefore, any discussion on aitipn must take

into consideration these five basic forces sin@y ttannot be glossed
over. The first force exists within the industry eve we see firms all
jockeying for position. Here, all firms unleash ithgtrategies and fight
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each other. In the end, some firms emerge as ldaders, some emerge
as followers, while others might close shop.

The second force is the threat of new entrants. Matwants into an
industry bring in new capacity. But we should ndtat the threat of
entry depends on the barriers present and alsoetistion of existing
players. We should also not forget the forces ragisrom suppliers.
Strong suppliers can exert strong bargaining power market
participants to the extent of raising prices anitlencing the price of
goods generally. Powerful buyer groups, when thastén an industry,
tend to influence prices since they more or lestatk the price at which
they will buy.

Finally substitute goods or the threat of substitgbods also influence
competition in an industry. Substitute goods temdirit the potentials
of an industry. For example sugar tends to limé tioney industry’s
potentials for growth and expansion.

SELF ASSESSMENT EXERCISE

In evaluating the outlook for an industry, list asidcuss four items that
you think are important.

Threat of new
entrants

\ 4

Bargaining The industry
power of jockeying for Bargaining
suppliers position among power of

current competitorg customers

A

\ 4

a

Threat of
substitute
products or
services

Figure 5: Forces governing competition in an indusy
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3.3 The Marketing Plan

The marketing plan addresses issues concerningndrieting of the
products. It tries to relate the firm to its ex@rronsumers and the
market.

The marketing plan should answer the following goes:

What is the product or service?

What are the uses of the product or service?
What is the offered price?

Where will the product be found?

How will the product or service be advertised?

Table 21: The Marketing Pan Checklist

Have you covered this in the plan?

How big is the market?
Who are your competitors?
How are they faring?

What is the structure of the
competition?

What are your competitors’ prices?
What are your prices?

What are the trends in the market?
What market share are you thinking
of?

Table 22: The Marketing Plan Checklist

Have you covered this in the plan?

What are your competitors’ strengths?
What are  your  competitors’
weaknesses?

What is your strength?
What is your weakness?
What is your competitive advantagep
How will you distribute your goods?
How will you promote your goods?
What is your customer service policy?

4.0 CONCLUSION

In this unit, we have discussed competition andketarg plans. We
have also discussed the analytical framework fecudising competition.
Apart from these, we have provided a check listliermarketing plan.
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5.0 SUMMARY
We have discussed competition and marketing plavs. saw how
competition and marketing plans relate to eachroffige framework for

analysis presented discussed industry outlook atwihgany’s position
in the industry.

60 TUTOR-MARKED ASSIGNMENT
Discuss the five basic forces that govern competitn industry.
7.0 REFERENCES/FURTHER READINGS

Leon lkpe(1999). Project Analysis and Evaluation. Lagos: Impressed
Publishers.

Michael E. Porter. (1980)Competitive Strategy: Techniques for
Analyzing Industries and Competitors. New York: Free Press.
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1.0 INTRODUCTION

In Unit 4, we discussed competition and marketilang. We saw how
competition takes place in the market place. We ascussed the
components of marketing plans as prepared by grapgeators. The
marketing plan as we discussed is very importanbdth the project
initiators and the evaluators.

In this unit, we shall discuss project cost analysihich is very
important in this course.

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

. explain what project cost analysis is
o discuss how the analysis can be prepared.

3.0 MAIN CONTENT

3.1 Project Cost Analysis

Project cost analysis provides total frameworks éalculating or
estimating the total cost of a project. For examal@rm wants to set up
a garri processing plant to enable it serve thel fioeeds of a growing
population. How does the firm know the cost of #evisaged garri
processing plant?

To guide our discussions, let us define project assall those costs that
are incurred in the process of setting up a projébe costs must be
attached to the project. And the list of the itamsst be exhaustive. But
we need to arrange the cost items in an orderlycandistent manner so
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that like items stay together. To ease our disonssand to make them
as easy as possible, we shall divide project ¢ests into the following
sub-headings:

Cost of land

Cost of building

Cost of machinery and equipment
Cost of utilities

Cost of furniture and other fittings
Cost of vehicles

Pre-operational expenses
Working capital

Although we have listed the cost sub-headings, had gjo ahead and
prepare a small checklist that will guide us. Aftiee checklist, we will
work through a practical demonstration using a tedge oil refining

plant as an example.

Table 23: The Cost of Land -A Checklist

Have you included this in your cost?

Cost of purchase of the land

Cost of Surveying of the land

Cost of certificate of occupancy

Cost of Legal documentation

Cost of perimeter fence

Table 24: The Cost of Building —A Checklist

Have you included this in your cost?

Cost of architectural desi

Cost of structural designs

Cost of electrical designs

Cost of factory buildings

Cost of offices
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Table 25: The Cost of Machinery/Equipment- A Checkbt

Have you included this in your cost?

Cost of locally purchased
machinery

Cost of imported machines

Freight and insurance costs

Custom duties and other costs.

Installation and commissioning
costs

Test running costs

Table 26: The Cost of Utilities -A Checklist

Have you included this in your
cost?

Cost of private transformer

Cost of generator

Cost of water bore hole with fittings

Table 27: The Cost of Vehicles -A Checklist

Have you included this in your
cost?

Cost of vehicles for management

Cost of vehicles for other staff

Cost of distribution vans

Cost of distribution Lorries

Table 28: Working Capital Checklist

Have you included this in your
cost?

Purchase of raw materials

Purchase of diesel/fuel

Payment of salaries

Administration costs

Selling costs
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SELF ASSESSMENT EXERCISE

List and explain 10 items which you think shouldpear in a project
cost analysis of a start-up sachet water manufactytant.

A Worked Example

Analysis of Project Cost in a Vegetable Oil Refinig Plant

Estimates of Project Cost N
Land for the project 4,000,000
Civil works and foundations 5,000,000

Steel Structures

Includes H Beams, U channels,

Angles, checker plates, Railing pipes,

Roofing materials - 13,000,000

Total Land, Buildings and
Steel Structures - 22,000,000

Storage Tanks

2 units’ crude oil tank — 200 tons - 3,000,000
1 unit refined oil tank- 300 tons - 2,000,000
1 unit fatty acid tank — 50 tons - 850,000
1 unit water storage tank — 20 tons - 750,000
1 unit diesel storages tank — 20 tons - 750,000
1 unit furnace oil tank — 20 tons - 750,000
Sub-Total = L 8 ) 100000
Utilities
1 unit 500 KVA transformer - 3,500,000
1 unit 500 KVA generator - 10,000,000
1 unit water bore hole - 500,000
Sub-Total = 14,000,000
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Machinery and Equipment (Imported)

Full line vegetable oil refining plant consistingtbe following:

o Continuous oil pre-treatment section
o Continuous bleaching section
o Continuous physical refining and deodorising sectio
o Thermal oil heating units
o Water cooling system
o Steam generation and distribution system

N
Total C & F Lagos U $ 695,000*N132 = 91,740,000
Bank charges (L/C etc) = 500,000
Port clearing and other Misc. charge = 6,500,000
Total: machinery and equipment = 98,740,000
Pre-Operational Expenses
Feasibility studies = 300,000
Project management consulting services = 030008
NAFDAC for registration/documentation = 15000
Travels and tours (local and overseas) = (8D,
Total: pre-operational expenses = 1,450,000
Summary of Project Cost
Land, building and steel structures = 22,000,000
Machinery and equipment = 98,740,000
Storage tanks = 8,100,000
Utilities = 14,000,000
Pre-operational expenses = 1,450,000
Sub-Total = 144,290,000
Working capital = 30,617,994
Project Grand Total = 174,907,994
Analysis of Working Capital Requirements

N

One week purchase of raw materials = 29,697,261
One month factory salary/wages = 482,820

One month diesel, oil and lubrication expenses =__ 437,913

Total
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Table 29: A Proposed Financing Plan (N)

Project Bank Total
Sponsor

Land, building and steel | 9,000,000 13,000,000 22,000,000
structure:

Machinery and equipment 20,800,000¢/7,940,000 98,740,000

Storage tanks - 8,100,000 8,100,000
Utilities 14,000,000 - | 14,000,000
Pre-operational expenst 1,450,00! - 1.450,00!
Sub-Total 45.250,000 99,040,000 144,290,000
Working capital 30,617,994 -| 30,617,994
Total 75,867,994 99,040,00Q 174,907,994

Contribution Ratio

Project sponsor = 43.3 %
Bank = 56.7 %
Total = 100%

4.0 CONCLUSION

Project cost analysis is an important aspect of siudy of project
evaluation. Project cost analysis is importantdthldhe project initiator
and the financial analyst who may want to evalaapeoject.

5.0 SUMMARY

In this unit, we discussed project cost analysisdading this we agreed
that cost of land, buildings, machinery and equipinetilities, furniture
and fittings, etc., all form part of the total pgoj cost. We also used a
check list to guide the preparation of the costymm Finally we used a

worked example of a vegetable oil refining plantiimw more light on
the project cost analysis.

6.0 TUTOR-MARKED ASSIGNMENT
Why do you think that it is important to know tleeal cost of a project?

7.0 REFERENCES/FURTHER READINGS

Leon lkpe (1999)Project Analysis and Evaluation. Lagos: Impressed
Publishers.

Wearne, S.H(1989).Control of Engineering Projects. London: Thomas
Telford.
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1.0 INTRODUCTION

In Unit 5 of Module 2, we discussed project costlgsis. We discussed
how to cost a project, especially a start-up ptoje¢e saw that fixed
costs and working capital all add up to constith&e project cost. In this
unit, we shall discuss the projected income stateémadiich is a very
vital statement required for project analysis aval@ation.

The key basis for financial planning and projecialaation is the
financial information. The financial information required to record,
compare and evaluate a firm’s earning power anktyaldn an already
existing project, the financial information is ady provided since it is
a historical data. The income statement or theitpaiofl loss account is a
summary of revenues, expenses and net profit oérdarprise for a
period of time. This serves as a measure of tme'diprofitability over
the period. For an on-going project or firm, wheepgared, the income
statement becomes a historical statement. The gbeoje income
statement is a forecast of the revenues, expemsketha net profit of an
enterprise or project.
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2.0 OBJECTIVES

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

o explain the meaning of projected income statement
. discuss its application in project evaluation
o prepare a projected income statement.

3.0 MAIN CONTENT

3.1 The Projected Income Statement

The projected income statement is usually needead\ayiety of people.
Some of the users of the projected income statemeégtit have direct
interest in the firm while others have indireceirgst.

The owners or sponsors of a project have a diretdrest in the
projected income statement. It is so because theyeatrusting their
investment to the firm. They wish to know beforenthawhat the
revenues, expenses and net profit of the firm W@, and most
importantly, their own expected dividends.

Another important group that is expected to had#rect interest in the
projected income statement of a project is the mament. Usually
when a project is conceived and a project planrigem, the plan will

contain the projected income statement as concebyedhe project
sponsors or consultants. Usually, the projectedrme statement is
handed down to the project managers as a guide.

Also financial institutions are interested in ajpoted income statement.
Practically, when any firm approaches a financiattitution for
financial assistance, the firm is expected to pre@abusiness plan or a
project feasibility study which contains, amongshes things, the
projected income statement. Financial institutioreed to study the
projected income statement to evaluate the revenergsenses and
profitability of the investment project. When they this, they will also
test the cash flows of the project to see whetheptoposed project can
repay any loan granted together with the interest.

Other people that might be interested in the ptegeincome statement

are potential investors. Potential investors neeelxamine the projected
income statement to decide whether or not theyimukst in a firm.
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3.2 The Structure of the Projected Income Statement

We have just explained what the projected incoratestent is. It is a
statement that shows projected revenues, projeetgeénses, and of
course, net profit of a proposed investment, araesion project or an
existing project.

In the standard practice, there is an acceptabégement that should
group like items together and this leads to bugdaprojected income
statement that is broken into revenues, expenskthamet profit.

° Revenues

Ordinarily, revenues are the value of output ofagor services that an
enterprise supplies to its customers. Revenueseftire, arise when a
firm produces or manufactures goods which it gellthird parties for a

fee. Secondly, revenues can arise when a firmgaged in the buying
and selling of goods. It purchases goods whichtérlresells at a profit
or a loss as the case may be. Thirdly, revenuesalsanarise through
provision of services by a firm. A hospital may sjpéise in surgery and
provide surgical services to its customers for whowollects relevant

payments, which when added up, make up the revenues

Finally, a firm can earn revenue by loaning itsrexmuic resources. For
example, a bank lends money to customers and @aBrest income.
The interest earned is revenue.

In projecting for revenues in a project situaticare must be taken so
that proper estimates or forecasts are made. Arglish made by
qualitative judgment plus quantitative judgment the part of the
project evaluator. For example, if the project imanufacturing facility
that will produce goods for the market, the besioopis to start with the
known market price of the good to be produced. &ample, if the
good in question is the type of bread that seltdNb0OO a loaf, then the
project evaluator or initiator has to start frone known price of a loaf
of bread and that is N100 a loaf. If the numbeloaies of bread to be
produced per annum amount to 1,000,000 then thegbeal revenue of
the project is N100,000,000.

Likewise, if a firm is engaged in the provisionsdrvices, the revenues
likely to be earned can be easily estimated. Ifelommple a hospital is
projecting revenues, it has to first estimate tkely number of patients
that will use its facility and also the average itegharges a patient. The
number of patients multiplied by the average feepagient will give us
the projected revenue of the health facility.
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The projection for revenues can cover various [stioln most
organisations, revenue projections for project @atbn purposes
stretch over a period of three years. Some banksf@sfive year
revenue forecasts. In the revenue projections cargt be taken so as
not to overstate the revenues or understate them.

o Expenses

The cost of earning revenue is known as the expdaspenses are
different from costs. Cost is the outlay incurredacquire some asset.
For example, when a car is purchased by a companysfbusiness, the
sum used to purchase the vehicle is the cost ofe¢hile. If the vehicle

uses fuel for the firm’s operations, that constituan expense.

In projecting the expenses of a firm’s investmenipt of factors are
usually taken into consideration.

Firstly, we have to get proper estimates of theenircost profile of the
various items. For example, when projecting gas @hdxpenses of a
project, the proper starting point is to collectadan the current prices
of gas and oll.

Revenue Projections

From the proposed production plan, the followinghis revenue profile
for the project in year one (year 2007).

Table 30:  Revenue Projection for a Vegetable Oil Riming Plant

Projected Year One Revenues

Product Quantity Price Per Total
Sold Ton Revenue
(Tons) N N

Refined 12,498 145,000 1,812,210,00C
Vegetable Oil

Palm Kernel 18,418 5000 92,090,000
Cake (PKC)

Palm Kernel 1,315 4000 5,260,000
Sludge (PKS)

Fatty acid 657.84 100,000 65,784,000
Total 1975,344,00¢
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Summary of Projected Revenues
Revenues (N)
Year 1 — (2007) 1,975,344,000

Year 2 — (2008) 1,975,344,000

Production Materials and Their Expenses

Cracked palm kernel N45, 000 per ton
Bleaching earth N88, 000 per ton
Citric acid N200 per kg
Phosphoric acid N300 per kg

Consumption of Utilities and Chemicals per Ton of Beached and
Refined Vegetable Oil

Steam at 50 psig = 70kg
Barometric water = 6 M
Clean water in circulation = 7%m
Fuel oil = 4 kg
Bleaching earth = 15 kg
Citric acid = 200 gms

Phosphoric acid (for dosing) 300 gm

Vegetable Oil Packaging Expenses
The refined vegetable oil will be sold in two ways:
1. Direct to vegetable oil distributors who will nghase the

vegetable oil in tanker loads. In this case, thgeta@ble oil
tankers will come and load vegetable oil at thediac
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The refined vegetable oil will be filled into plasterry cans of 9

litre and 18 litre capacity and also sold to therkea The
purpose of this is to ensure that the brand of tadde oil will be
in affordable units and prices to the market.

Table 31
Refining Plat

Projected Manufacturing Account for a Vegetable @

Projected Manufacturing Account for Year Ending 31 December

2007 2008

Opening raw materials 10,000,000 15,000,000
Raw materials purchased 1,544,257,610 1,544,257,61(

1,554,257,610 1,559,257,61(
Raw materials at close 15,000,000 9,000,000
Raw materials consumed 1,539,257,610 1,550,257,61(
Add Factory Overheads
Diesel, oil and lubricant 5,254,959 5,517,707
Factory uniform 110,000 -
Electricity and light 3,721,81P 3,907,910
Plant/Machinery repairs 3,002,287 3,152,401,
Laboratory consumables 438,820 500,000
Laboratory equipment repair 50,000 80,000
Generator Repairs and maintenance 8,46556 888,883
Weighbridge fare 290,122 300,000
Salaries and wages 5,793,840 6,083,532
Welding ga 218,49¢ 240,00(
Cleaning and sanitati 87,59¢ 90,00(
Depreciatiol 17,248,07 17,248,07
Total factory overheads 37,062,568 38,008,504
Cost of manufactured goods 1,576,320,178 1,588,266,114

|

Table 32  Projected Expenses for a Vegetable Oil Refininglént
Projected: Selling and Distribution Expenses

2007 2008
Selling and Distribution Expenses
Advertising 5,000,00! 5,000,00!
Car and bus running expenses 1,782,230 1,871,341
Transpors andtravelling 2,185,31 2,185,31
Loading and ofloadin¢ 586,05( 586,05(
Gifts, entertainment, donatic 293,30t 293,30t
Public relation 418,81: 400,00(
Total 10,265,716 10,336,014
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Administrative Expenses

Printing and stationery 310,324 325,840
Truck repairs & maintenance 585,862 615,155
Telephone, courier & postages 900,000 900,000
Consultancy fee 120,000 130,000
Security expenses 102,0y2 107,175
Medical expenses 1,038,682 1,090,563
Audit fee 120,000 120,000
Building maintenance 389,942 409,439
Directors remuneration 7,200,000 7,200,000

Interest and bank charges

16,000,000 12,000,000

ON

Insurance premium 350,000 350,000
Salaries & wages (office) 3,257,100 3,419,955
Depreciation provisions 1,889,544 1,889,544
Total 32,263,476 28,557,671
Table 33: Projected Trading, Profit and Loss Accouat for a

Vegetable Oil Refining Plant

Projected Trading, Profit and Loss Account for theYear Ending

31° December

|

2007 2008
Sales 1,975,344,000 1,975,344,00(
Opening Stock 30,000,00 40,000,00
+ Cost of Manufactured goods 1,576,320,1781,588,266,114
Less Stock at Close 40,000,000 50,000,000

=Cost of Sales

1,566,320,1Y8 1,578,266,114

|

Gross Profit 409,023,822 397,077,886
Deduct

Selling and distribution expenses 10,265,716 10,336,014
Administrative expenses 32,263,476 28,557,671
Total expense 42,529,19 38,893,68
Profit before tax 366,494,63 358,184,20
Tax provisiot 117,278,28 114,618,94
Profit after ta: 249,216,334 243,565,25

° Net Profit

If you deduct expenses from revenues, you willvarrat the profit

before tax (PBT).

If you deduct taxation from the profit before taqu will arrive at the

net profit.
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SELF ASSESSMENT EXERCISE

List and explain four expense items that can bendoin a projected
income statement.

4.0 CONCLUSION
We have discussed the projected income statemeatdi$éussed the
structure of the projected income statement, neegnexpenses and net

profit concepts.

Finally we used as an example to demonstrate aegsa income
statement.

50 SUMMARY

We have treated the projected income statementhim unit. The
projected income statement is one of the most itapbitems in project
evaluation from the project sponsor’'s position ooni the bank or
analyst’s position.

6.0 TUTOR-MARKED ASSIGNMENT

Discuss the likely users of a projected incomesstant.

7.0 REFERENCES/FURTHER READINGS

Leon lkpe (1999)Project Analysis and Evaluation. Lagos: Impressed
Publishers.
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1.0 INTRODUCTION

In Unit 1 we discussed the projected income statém&here we
discussed the concept of revenues and expenseasandet profit. We
also discussed the fact that the projected incdatersent is used by a
variety of users like the project initiators, barkand financial analysts.
In this unit, we shall discuss the projected cémlv Btatements.

2.0 OBJECTIVES

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

o explain what a projected cash flow statement is
o explain how it can be prepared
. explain the usefulness.

3.0 MAIN CONTENT

3.1 Projected Cash Flow Statement — Meaning and &s

It is important to understand and analyse the ptegecash flows of the
firm. We shall begin our discussion by definingasit flow statement.

A cash flow statement is a statement that showsatteal receipt of
cash (inflows) and the disbursement of cash (cawd) of a firm or
project. Having said that, we can now go aheadetiind a projected
cash flow statement.
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A projected cash flow statement is a statement hvisbows the
forecasts of actual receipts of cash (inflows) #mel disbursement of
cash (outflows) of a firm or project. There are snasers of information
contained in projected cash flow statements. Thst fiser of the
projected cash flow statement is the project spooasmitiator.

The project sponsor or initiator is interested mowing well in advance
the future cash flows of the firm. This is impoftdecause the future
financing needs of the firm have to be known walladvance. The
project initiator needs to distinguish between tredles and cash sales.
If the project initiator does not distinguish beemecredit sales and cash
sales, then his/her project may suffer cash floebjgms. The initiator
may not be able to estimate the amount of cashsnekthe project as
well as timing of the cash needs.

Similarly, providers of finance especially the lerglbanks are usually
very interested in the projected cash flow statédmemhey need to
determine the firm’s ability to service debt. Thebtlin question may be
existing debts or future debts. Ability to servidebts is a function of
future cash flows.

Projected cash flow statements assist us to ewalaatirm’s future
performance and of course financial condition thaables the project
evaluator answer the following questions.

o What is the nature of the firm’s projected cashvftatement?

. Will the projected cash flow be able to service phaject’s debts
(loan, overdraft + interest)?

J When will the project need financing and to whateex?

o How should the loan or overdraft or finance bectreed?

o How stable are the cash flows?

3.2 The Structure of the Projected Cash Flow Stateemt

The basic format of the projected cash flow statenie displayed in
Table 33 is a projected cash flow statement ofrapamy. But it covers
a period of only 3 months. You can project a cdsW fas long as you
require but the basic principles should be followd#dyou examine
Table 33 properly, you will realise that the praoget cash flow
statement is divided into two main sections, namely

1. The cash inflows
2. The cash outflows (outgoings)

We will now go ahead to break down the projecteshdow statement.
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Table 34: A Three Month Projected Flow Statement
Niger Limited

Cash Inflows January February March
Capital introduced 10,000,000 - -
Loan introduced 20,000,000 - -
Cash sales 40,000,000 50,000,000 60,000,000
Total Cash Inflows 70,000,000 50,000,000 60,000,000
Cash Outflows
Raw material 30,000,000 30,000,000 35,000,000
Salary and wages 2,000,000 2,200,000 2,500,000
Office admin 500,000 550,000 600,000
expenses
Electricity and gas 500,000 550,000 600,000
expenses
Loan repayment 2,000,000 2,000,000 2,000,000
Interest charges 400,000 400,000 400,000
Selling expenses 1,000,000 1200,000 1,300,000
Total Cash 36,400,000 36,900,000 42,400,000
Outflows
Cash 33,600,00 13,100,00 17,600,00
Surplus/(Deficit)
Opening Cash - 33,600,000 46,700,000
Balance
Closing Cash 33,600,000 46,700,000 64,300,000
Balance

3.2.1 Cash Inflows

We have seen that a projected cash flow stateraesroken down into
the inflows and the outflows (outgoings). Let uswn@roceed to
examine some of the key items contained in theepted cash flow
statement. The items will vary from capital to laatroduced and also
cash sales. We shall treat them individually.

o Capital Introduced

Every firm or project should have a capital. At tth@e a project is
conceived or is being expanded, the owners ofithe dsually bring in
what is known as capital.

In a limited liability company, the share holdeually contribute the
capital of the firm. In cash flow constructionpdal is usually entered
as an inflow. The reason is clear. When you intoedcapital, you bring
in cash.
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° Loan

Another item appearing in a projected cash flovtesteent is loan. In
some cases, a project is funded through loan frankd

The loan will usually have the following features:

1. The loan amount will be specific
2. The loan has an interest rate attached to it.
3 The loan will be repaid in agreed installments.

. Cash Sales

The sales figure is the most important in a pr@dctash flow

statement. Projections for sales pose one of thst dhfficult challenges

in cash flow projections. We must quickly distingfuibetween total
sales, credit sales and cash sales. Total salékeatetal value of goods
or service sold to third parties. Credit sales rrdée sales for which

payment is not made immediately. The figure foddreales is usually
transferred to the debtors list. Cash sales ardiffexence between total
sales revenue and credit sales.

As far as we are concerned, the cash sale is thst mgportant
component of sales and it is the one that appeatisei projected cash
flow statement. Credit sales are only reflectedh@ cash flow when
they are converted to cash. For example, if in dan@007, a company
sells four cars at a credit of N10,000,000. In ¢hsh flow for January
2007, there will be no entry for cash sales. Bum iFebruary 2007, the
company receives a cash payment of N5,000,000, ttregnfigure will
appear in the inflows column for February 2007.

The basic rule is that only actual cash receiveasisally entered in the
inflow column.

In actual practice, projecting for cash sales wilNolve exhaustive
consideration of the following:

. General economic outlook in the country

o The industry outlook. What is the demand situatik@? What is
the supply situation?

o What is the structure of competition and how fiesc#?

o What will be the effect of competition on pricestine firm’s area
of operation?
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3.2.2 Cash Outflows

Cash outflows or outgoings will include all expenseat use cash. They
will include items like:

Raw material expenses
Salary and wages
Stationery

Loan repayment
Interest charges
Selling expenses
Office admin expenses
Oil and gas expenses
Taxation

Rates and permits

3.3 Sensitivity Analysis

Usually, when constructing a projected cash flomteshent, the first set
of projections is what we call normal estimatesash flows. Normal
estimates of cash flows especially cash revenwebased on all things
being equal; but all things cannot be equal. Aofahings may happen.

In a market, supply can come from unexpected soamcecause prices
to fall. Prices of raw materials may rise suddesiyl all these tend to
reduce our earlier revenue projections and jackxgenses.

Sensitivity analysis provides the tool for subjegtia project’s cash
flows to adverse market situations. Sensitivity lgsia seeks to adjust
revenues for risk and also costs. In conductingisieity analysis, we
say that we are adjusting a project’'s cash flowsigk. If we conduct
sensitivity analysis on a cash flow, we may do thamaking one, two
or three of the following assumptions:

o Due to intense competition the project will not dlgle to make
the earlier normal sales volume. Cash revenuesivafb.

o Due to excess supply, prices in the market will, flat will
reduce cash revenues.

o The prices of raw materials and other items waleri A close

examination will reveal that the impact of any bé tabove will
have the effect of reducing the cash revenuespobdjact.
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We now state that if a normal projected cash flotesnent is

reconstructed to accommodate the fact that the ehaduld be worse,
we say that the reconstructed cash flow is nowedadl risk “adjusted
cash flow statement.” The risk- adjusted cash fiewa pessimistic cash
flow and should be admired by analysts.

Table 34 is a risk-adjusted income statement reconstiuttan Table
33.The critical assumption is that Table 34 assuthas only 75% of
cash sales of Niger limited will be realised.

Sensitivity analysis is a tool for subjecting cdkiws to risk analysis.
The key objective of the sensitivity analysis isféoecast a worst-case
scenario for a project.

Other ways of conducting a sensitivity analysistas assume that
expenses attached to a project will increase.

Table 35: A Three Month Risk-Adjusted Projected Cab Flow
StatementNiger Limited

Cash inflows January February March
Capital introduced 10,000,000 - -
Loan introduced 20,000,000 - -
Cash sales 30,000,000 37,500,000 45,000,000
Total Cash Inflows 60,000,00( 37,500,000 45,000,000
Cash Outflows
Raw materia 30,000,00 30,000,00 35,000,00
Salary and wag: 2,000,001 2,200,001 2,500,001
Office admin 500,000 550,000 600,000
expenses
Electricity and gas 500,000 550,000 600,000
expenses
Loan repayment 2,000,000 2,000,000 2,000,000
Interest charges 400,000 400,000 400,000
Selling expenses 1,000,000 1,200,000 1,300,000
Total Cash 36,400,000 36,900,000 42,400,000
Outflows
Cash
Surplus/(Deficit) 23,600,000 600,000 2,600,000
Opening Cash - 23,600,000 24,200,000
Balance
Closing Cash 23,600,000 24,200,000 26,800,000
Balance
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4.0 CONCLUSION

We have discussed projected cash flow statemenésdMtussed the
nature of cash flow statements and their users.all@ examined the
structure of cash flow statements. We used an ebeatoshow what a
projected cash flow statement looks like. We aleastructed a risk-
adjusted cash flow statement.

5.0 SUMMARY
In this unit we treated projected cash flow statetmievhich we said
constitutes a very vital document used in the etan of projects. The

cash flow gives us a picture of cash inflows antflows together with
timing.

6.0 TUTOR-MARKED ASSIGNMENT

Why do you think that banks are interested in mtej@¢ cash flow
statement of projects?

7.0 REFERENCES/FURTHER READINGS

Leon lkpe (1999)Project Analysis and Evaluation. Lagos: Impressed
Publishers.
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1.0 INTRODUCTION

In Unit 2, we discussed the projected cash flowestent. There, we
discussed inflows and outflows (outgoings) of anfior project. We also
discussed the structure of the projected cash $imiement and went a
step further to provide an example of a projeceghdlow statement.

In this unit, we shall discuss the projected batasiteet.

2.0 OBJECTIVES

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

. explain the meaning of a projected balance sheet
o explain the preparation of the projected balaneesh
o prepare a projected balance sheet.

3.0 MAIN CONTENT
3.1 Meaning of a Balance Sheet

Before we delve into the projected balance sheepe it is very
important for us to first understand what a balastoeet is.

The balance sheet or the statement of financiakiposis one of the

most important financial statements. It shows tharfcial condition or
better still, the statement of affairs of a firm business. We will
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therefore, define a projected balance sheet asrexdst of a future
balance sheet as at a future date.

3.2 Components of the Balance Sheet

The balance sheet has two main sides namely:

° Assets
° Liabilities
3.2.1 Assets

When we are talking of assets generally, we arkin@labout the
valuable possessions owned by the firm, valueddnetary terms. They
will include land and buildings, stock of goodswranaterials, cash,
vehicles and other valuables.

But generally we can classify assets under thevatg headings:

° Current assets
° Investments
. Fixed assets

Lets us now discuss each of them:
Current Assets

The current assets of a firm or business are thssets which are held
in the form of cash or expected to be converted gdsh in a short
period or within the accounting period of the firim.actual practice, the
accounting period is usually of a one-year duration

The current assets of the firm will include thddaling:

Cash

Book debts (debtors).
Prepaid expenses
Marketable securities.
Stock

Let us start with cash which is one of the mostiitigcurrent assets.
Cash will mean cash on hand or cash in the bank.
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Another current asset which is important is booktsiddebtors). Book
debts are sometimes called account receivableseTéie® amounts due
from debtors to whom goods have been sold or semandered. Some
of the book debts may be realised by the firmh#yt are not realised
they turn into what is called bad debts and mawibgen off later.

Prepaid expenses are also current assets. Thegxpemses of future
periods that are paid in advance. An example gigiceexpenses is rent
which may be payable in advance by a firm. For glann January
2007, a firm may pay rent for its office for Janu@007 to December,
2007. If in April, 2007, the financial year of tiiem ends, it will regard
the portion of rent paid from May 2007 to DecemI2807 as a prepaid
expense which invariably is a current asset.

Stock (inventory) is another current asset andubhe$ raw material,
work in process and finished goods. The raw mdteaad work in
process are required for maintenance of the pramudétinction of the
firm.

Finished goods usually will be already packed amgtkready for
purchase by customers of the business.

Marketable securities are the firm’s short termestment in shares,
bonds and other securities. The securities ardlysuarketable and can
be converted into cash in a very short time.

Investments

Investments represent the firm’s investments irreyaebentures and
bonds of either firms or the government. By theitune, the investments
are long term.

It is important to note that the investments yielkcbme to the firm.

Fixed Assets

Fixed assets are long-term assets held for pelardger than one year.
They are usually held for use in the firm’s busgdaxed assets include

land, buildings, machinery and equipment, vehicks,

We have briefly seen what the assets are. We sballmove over and
discuss liabilities.
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3.2.2 Liabilities

When we talk of liabilities, we mean the debts tagd payable by the
firm or business to creditors. They may represeamious obligations
due to various third parties arising from varioussibess transactions.
Examples of liabilities include creditors, accourpgyable, taxes
payable, bonds, debentures, etc.

But generally, liabilities are divided into two la groups namely:

. Current liabilities and
o Long-term liabilities

We shall discuss each of the groups
Current Liabilities

Current Liabilities are those debts that are payabla short period
usually within a year.

One of the major current liabilities is the bankemdraft. Most banks
grant their customers overdraft which are repayabthin a period of
one year. The other type of current liability irdés$ provisions for taxes
and dividends. These are liabilities that will matwithin one year.
Another type of liability is expenses payable. Tfen may owe
expenses to public power supply organisation oehlrants to be paid.

Long Term Liabilities

Long-term liabilities are the obligations which gr&yable in a period of
time greater than a year.

One of the long term liabilities of a firm is terlman. The firm may
borrow money from a bank that will be repayable roee period
exceeding one year. Such a borrowing or loan iarceyl as long-term
liability.

Also, when a firm needs to raise a large sum of egypnt issues
debentures. A debenture is an obligation on thé¢ g@la firm to pay
interest and principal under the terms of the deben

However one of the most stable types of long teatillty is owners’
equity. Owner’s equity represents the owners’ ggelnin the firm. In
practical terms, the total assets of a firm less lihbilities are the
owners’ interest. The owners interest in the fiongist of
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o Retained earnings (undistributed profits).

SELF ASSESSMENT EXERCISE

Discuss the components of a balance sheet.

3.3 Construction of the Projected Balance Sheet

In the earlier sections of this unit, we have désew the balance sheet
generally. That was from a historical perspectiW shall now discuss
the construction of a projected balance sheet.

The following steps are recommended:

Start from the determination of sales revenue.

Compute admin expenses, general and selling expense
Bring forward sundry income and expenses and g&ndtee

Determine taxation, dividends and retained earnings

o
o Compute cost of goods sold (COGS)
[ ]
[ ]
projected income statement.
[ ]
o Project for assets.
o Project for liabilities.
Table 36: A Projected Balance Sheet

Projected Balance Sheet (N)

As at Year 1
Assets Employed
Fixed assets 66,629,024
Preliminaryexpenses 33,14(
Total 66,662,164
Current Assets
Stocl-in-trade 12,000,00
Raw materials 12,000,000
Debtors and prepayment 1,000,000
Cash and bank balance 2,623,497
Total Current Assets 27,623,497
Current Liabilities
Creditors and accruals 2,000,000
Tax provisions 10,247,185
Total current liabilities 12,247,185
NET CURRENT ASSETS 15,376,312
Total Assets 82,038,476
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Financed by

Share capital

Loan

Profit and loss account

Directors current account

Total Liabilities

Table 37:

Projecting for Assets in a Balance Sheé&thecklist

Item

projection?

Have you covered this in your

List existing plants and depreciation

Determine additions to
Plants and machinery.

Determine new depreciation
Determine capital allowances
Determine changes in the
Investment account

Bring forward all sundry
assets according to previous
years data

Estimate cash
Estimate marketable securities

Total the Asset side of
The balance sheet.

Table 38:  Projecting for Known Liabilities in a Balance Sheet
Checklist
ltem Have you covered this in your
projection?
Record account payable and determine

the trend.

Record accruals and project for
increases or decreases according to
historical patterns

Record long term debt and project for
the future balances bearing in mind tk
repayments.

e
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Record leases if any and project for the
future amortisations.

Bring forward other sundry liabilities,

Estimate taxation based on the
projected income statement and
forecast the future trend.

From the net profit estimate amount
going to dividends and retained
earnings.

Record retained earnings. Record pajd
up capital. Fine tune grey areas.

Total the liabilities to agree with total
assets.

4.0 CONCLUSION

We have discussed the projected balance sheetir$vdiscussed assets
generally and then went ahead to discuss lialslitiwe discussed the
construction of the projected balance sheet andiged a checklist for
the projection for both assets and liabilities.

5.0 SUMMARY
We have treated the projected balance sheet. Thecped balance sheet
as we discussed is a forecast of a future baldmeet ss at a future date.

It will show what the assets will be and also wthet liabilities will be.
It is a very important document in project evaloati

6.0 TUTOR-MARKED ASSIGNMENT

1. Who do you think are the users of the infornmaiio a projected
balance sheet?
2. Why do they need the information contained it

7.0 REFERENCES/FURTHER READINGS

Leon lkpe (1999). ProjecAnalysis and Evaluation. Lagos: Impressed
Publishers.
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UNIT 4 PROJECT EVALUATION CRITERIA
CONTENTS

1.0 Introduction

2.0  Objectives

3.0 Main Content
3.1  Traditional Criteria of Project Evaluation
3.2  The Discounted Cash Flow (DCF) Method

4.0 Conclusion

50 Summary

6.0  Tutor-Marked Assignment

7.0 References/Further Readings

1.0 INTRODUCTION

Let us recall that the focus of this course is grbgvaluation. From unit
1, we discussed the project cycle. From there weech@n to discuss
factors affecting location of projects. We alsocdissed capacity and
production planning, demand analysis, supply amalygroject cost
analysis, projected income statements, cash flodstee balance sheet.

All these have set the stage for us to tie theudisions. We now want to
discuss a very crucial aspect of this course, whghhe project

evaluation criterion. Project evaluation criteriaek to present the
methods to be adopted to measure the value of\astiment project.

The evaluation enables us to choose between twaoog projects once
the values are known.

Any project evaluation criterion to be adopted dtoposses the
following characteristics:

o It should provide a means to distinguish betweeareptable and
unacceptable projects.

o It should also be able to rank projects irdeor of their
desirability.

o It should be a criterion that is applicabte &ny conceivable
project.

o It should recognise that bigger cash flows areferable to
smaller ones.

o It should recognise that early cash flows lmnefits are

preferable to later cash flows or benefits.
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Although there are a lot of project evaluationend in the literature, we
shall discuss the most widely accepted criteriactvlare the traditional
criteria and the discounted cash flow (DCF) créeri

2.0 OBJECTIVES
At the end of this unit, you should be able to:
o discuss project evaluation criteria

o distinguish between the traditional criteria an@ tiscounted
cash flow relative to project evaluation.

3.0 MAIN CONTENT

3.1 Traditional Criteria of Project Evaluation

In the traditional criteria, we shall discuss twethods, namely: the
payback period and the accounting rate of returthoake

The Payback Period

The payback period is one of the most popular na=thof project
evaluation. The payback period is defined as thenbmr of years
required to recover the original cash outlay inedsnh a project. If the
project yields constant annual cash inflows, thgbpak period can be
computed by dividing cash outlay by the annual ¢atibw.

So we say thus:

Payback period Cash outlay (investment)

Annual Cash inflow
Example
A project requires a cash outlay of N200,000 araddgi an annual cash

inflow of N50,000 for a period of 10 years; caldelahe payback
period.

The payback period is N200, 000 =4 years.
N50, 000

However, it is to be noted that in the case of waégash inflows, the

payback period can be computed by adding up the ioflsws until the
total is equal to the initial cash outlay.
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The payback period is greatly admired by projec@ators because it is
very simple to understand. Another good virtuehef payback period is
that it costs less than most of the other soplaitgtt methods.

However, despite its simplicity, the payback periodhy not be a
desirable investment criterion. In the first plaitdails to recognise the
cash flows that come in after the payback periodaiA it fails to
consider the pattern of cash inflows and that eadgh inflows are
better than later cash inflows.

Despite its weakness, the payback period is vergula® amongst
analysts. It tries to emphasise early recovery rofirevestment. This
means that it gives an insight into the cash inflmiithe project.

The Accounting Rate of Return (ARR) Method

The accounting rate of return (ARR) is a method tis®es accounting
information to measure the profitability of an ist@ent.

The accounting rate of return (ARR) is computed diyiding the

average income after taxes by the average investmen

ARR Average Income
= Average Investment

Example

A project costs N100,000 and has a scrap valued®®00. The stream
of income before depreciation and taxes are N40,0(8D,000 and

N60,000 for the first three years. The tax rate0% and depreciation is
on straight line basis.

Calculate the accounting rate of return for thgquto

Solution

Year | Year | Year
1 2 3

N N N

Earnings before depreciatiod0,000| 50,000| 60,000
and taxes

Depreciation 20,00020,000| 20,000
Net earnings before taxes 20,0080,000/ 40,000
Taxes at 50% 10,00015,000| 20,000
Net earnings after taxes 10,0005,000| 20,000
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Book value of investment

Beginning 100,000 80,000 60,000
Ending 80,000 60,000 40,000
Average 90,00( 70,00( 50,00(
Average earnings =10,000+15,000+20,000
3

= 15000

Average investment = 90,000 + 70000 + 50,000
3

= 70000

Accounting rate of return = 15000
70000
=21.42%

As an accept or reject criterion, the ARR method adcept all those
projects whose ARR is greater than the minimum est@blished by
management. If the ARR is lower than the minimute established by
management, then the project should be rejected.

The ARR method is very simple to understand and lisean also be
easily calculated using accounting information.

However, the ARR suffers from three main weaknesBkést it uses
accounting profits not cash flows in appraisingj@cts.

Secondly ARR ignores the time value of money. Th#i{s occurring
in different periods are valued equally.

Thirdly, it does not allow the fact that profit cae reinvested to earn
more profits.

3.2 Discounted Cash Flow (DCF) Methods

We have discussed two of the traditional metho@sl s the evaluation
of projects. One is the payback period while theepis the accounting
rate of return ARR). Although two of them are simple to use and
understand, they are not theoretically sound. Bafththem fail to
consider the timing of cash flows. Both fail to sater the time value of
money.
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Because of these limitations, we shall consider $wperior investment
criteria which fully recognise the timing of casbwfs.

The two methods are the net present valN@®\() method and the
internal rate of returniRR) method. These two methods are referred to
as discounted cash flolCF) methods or the tme-adjusted methods.

The Net Present Value (NPV) Method

This method correctly recognises the fact that cishs arising at
different time periods differ in value and are cargble only when their
equivalent- present values are found out.

The following steps are followed when computing tie¢ present value
(NPV).

1. A discount rate is selected to discount the ¢asts. The correct
discount rate should be the firm's cost of capwéilich is the
minimum rate of return expected by the investoredaarned by
the firm.

2. The present value of cash inflows and outflows @eomputed
using cost of capital as the discounting rate.

3. The net present value (NPV) is the present vafumash inflows
less present value of cash outflows.

The acceptance rule using the NPV method is topac@roject if the
NPV is positive, and to reject it if the NPV is adige.

If NPV is greater than zero, then the value of fine is expected to
increase. It is also important for us to understdrelinterpretation of
NPV. The net present value may be interpreted tanmbe immediate
increase in the wealth of a firm if the investmprdposal is accepted. It
is equal to an unrealised capital gain. The netgmevalue can also be
interpreted to represent the amount the firm coailse at a required rate
of return in addition to the initial cash outlay destribute immediately
to its shareholders and by the end of the projéxtd have paid off all
the capital raised plus interest on it.

Example
Calculate the net present value of a project witiest N500,000. but

generates cash inflows of N150,000, N300,000 anGONX0O over a
three year period. The required rate of returrOi 1
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Solution
Year Cash inflows Discount factor| Present Value
at 10% of Cash Inflows
N N
1 150,000 .909 136,350
2 300,000 .826 247,800
3 400,000 751 300,400
Total 684,550
Less investment outlay 500,000
Net present value 1880

In terms of merit, the NPV method is very signifitgince it recognises
the time value of money. It also is consistent wttle objective of

maximising the wealth of shareholders. However,NIR/ suffers from

the following limitations.

Firstly, it is fairly difficult to use.

Secondly, in computing the NPV, it is assumed that discount rate
which usually is a firm’s cost of capital is knowBut as we know, the
cost of capital is a fairly difficult concept to amure in real life.

Thirdly, NPV may not yield a consistent answer wiies projects being
compared involve different amounts of investment.

The Internal Rate of Return (IRR) Method

The internal rate of return (IRR) can be definedtlaast rate which
equates the present value of cash inflows withptiesent value of cash
outflows of an investment. Put in another way, ititernal rate of return
is the rate at which the NPV of an investment iozét is called the
internal rate because it depends solely on theapwthd the resulting
cash inflows of the project and not any rate deteeoh outside the
investment.

Let C = Cash outlays of an investment

Al Cash in flows received in
(I+R). year | discounted at
the cost of capital R.

A2 = cash inflows received in year 2
(I+R)2 discounted at the cost of
Capital R.
A3 = cash inflows received in year 3
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discounted at the cost of
Capital R.

(I+R)3

Write the basic equation

C = Al A2 A3
(1+R) +(1+RY + (1+RY

O =C-_A + _A + A
(1+R) (1+R) (1+RY

The value of R in the equation at which total casitlays equal total
cash inflows is called the internal rate of ret(RR).

Usually the value of R can be found out by triadl @mror. Generally, if
the calculated present value of the expected aalbws is lower than

the present value of cash outflows, a lower ramikhbe tried. On the
other hand, if the calculated present value ofetkgected cash inflows
is higher than the present value of cash outflansigher rate should be

tried.

Example

A barbers’ shop costs N32,400 to establish anckpeeaed to generate
cash inflows of N16,000,N14,000 and N12,000 ovsrlife of three
years. Calculate the internal rate of return.

Solution

Let us start by trying 16%

Year Cash Inflow Discount Present Value
Factor at 16%
N N

1 16,000 .862 13,792

2 14,000 743 10,407

3 12,000 .641 7,692
Total 31,886
Less cash outlay = 32,400
Net present value (NPV) = 51
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The net present value is —N514 at 16% discounbffadtet us try a
lower rate like 14%

Year Cash Inflow Discount Present Value
Factor at 14%
N N

1 16,000 877 14,037

2 14,000 .769 10,766

3 12,000 .675 8,100
Total 32,898
Less cash outlay = 32,400
Net present value (NPV) = 498

You will observe from the above calculations thdtew we tried 16%
discount rate, the NPV was negative at —N514, wken tried
14%discount rate, the NPV became positive at NA9&refore, the
internal rate of return we are looking for liesveeén 14% and 16%.

The basic accept-or-reject rule, using the IRR weths to accept the
project if its internal rate of return is higheaththe firm’s required rate
of return. However, the project should be rejedtdats internal rate of
return is lower than the firms cost of capital.

It is important that we understand the interpretaf the internal rate
of return (IRR).

The internal rate of return (IRR) represents tighést rate of interest a
firm would be ready to pay on funds borrowed tcafioe the project
without being financially worse-off, by repayingetloan principal plus
accrued interest out of the cash inflows generhyetthe project.

We should also see the internal rate of return aukts a very sound
method. As we said, it is a discounted cash flowthoe and also it
considers the time value of money. It is also carpawith the firm’s
desire to maximise the owners’ wealth. However HRR method is
fairly difficult to understand and it involves cofeg computations.

SELF ASSESSMENT EXERCISE

Distinguish between the traditional project evahmtmethods and the
discounted cash. Show criteria.
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4.0 CONCLUSION

We have discussed project evaluation criteria winehsaid constitute a
very crucial topic in this course. We discussedlitianal criteria of

project evaluation. Here we mentioned the paybaekod and the
accounting rate of return (ARR). We also discusdetounted cash
flow criteria. Here we mentioned the net presenue/gdNPV) method

and the Internal Rate of Return (IRR).

5.0 SUMMARY

Project evaluation criteria provide us with thelsowith which we can
choose from various investment proposals usingabée techniques.
The evaluation criteria guide the project initiatord assist him/her to
choose among alternative projects. Also banks uegqi evaluation
criteria to decide whether or not to lend moneyaaqroject.

6.0 TUTOR-MARKED ASSIGNMENT

Why are the discounted cash flow (DCF) techniquetteb and more
acceptable than the traditional methods of praeetuation?

7.0 REFERENCES/FURTHER READINGS

Leon lkpe (1999)Project Analysis and Evaluation. Lagos: Impressed
Publishers.
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1.0 INTRODUCTION

Generally, in a project analysis situation, mosalgses focus on the
cash inflows and outflows of a project. Criticalperses and incomes
are usually compared to determine whether a proguiuld be

undertaken or not. But expenses and revenues ihfmascial analyses
are mainly the consideration of a private investor.

The implication of financial analysis is that itbprdes a micro view of a
project and concentrates attention on things ldeanting profits.

Economic analysis on the other hand considers gmojgom a macro
point of view. The type of questions asked in aonemic analysis are:

1. Will the project under consideration lead to tpeneral well
being of the community, the state and the nation?

2. Will the project generate employment at varidesels in the
macro environment?

3. Will the project lead to economic growth?

4. What are the linkages that the project has, f@ward or
backward linkages?

5. Will the project generate more technical knowlke?l
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The questions that we have asked are not exhaustivenly go to
demonstrate the type of questions that economidysem seek to
answer.

2.0 OBJECTIVES

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

. explain the meaning of an economic analysis
o distinguish between an economic analysis and and&ial
analysis.

3.0 MAIN CONTENT

3.1 Financial Analysis and Economic Analysis - a
Comparison

In general theory, a financial analysis tries ttvsaesource allocation
problems. It tries to use information from projetisdetermine whether
projects should come on stream or not.

Economic analysis also tries to solve resourcecatlon problems in an
economy. In economic theory, resources are vemcseand it is part of
any good analysis to allocate resources betweempeiing projects. For
example, resource allocation problems can arigedmmunity is trying
to decide whether to build a school or a hospitahJimited scare
resources.

Financial analysis equally tries to allocate researbut from a micro
view point. So, both financial and economic anadyselve resource
allocation problems.

Financial analysis tries to concern itself withuiss of both benefits and
costs arising from a project. In the financial gsa, the concern of the
analysis is to evaluate the stream of costs atth¢bea project and
deduct same from the stream of benefits.

If the stream of benefits is greater than the stred costs, then the
project in question has a positive value and shdiddaccepted, all
things being equal. However, if the stream of castgreater than the
stream of benefits, then the project in questiosn daegative value and
should not be accepted, all things being equal.

Economic analysis also concerns itself with cosid benefits arising
from a project. If the stream of benefits is gredtean the stream of
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costs, then the project in question has a positalee and should be
accepted.

However, if the stream of costs is greater thanstineam of benefits,
then the project in question has a negative vahe should not be
accepted, all things being equal.

So we could say that financial analysis and ecooocamalysis both
concern themselves with costs and benefits arfsarg a project. In the
end, they provide answers to the question of whieth@oject should be
acceptable or not. In evaluating projects, both dseounting and
compounding techniques to arrive at their answers.

However, there exist conceptual differences betwiewmncial analysis
and economic analysis. While financial analysis &gsimary objective
of establishing the viability and acceptability af project from a
financial view point, paying no attention to sogieéconomic analysis
has the objective of establishing the fact thatr@egt is acceptable or
not to the society as a whole. So while financialgsis has a micro
objective, economic analysis has a macro objective.

Finally, in reaching a decision as to whether ar teoaccept a project,
financial analysis and economic analysis both toy dstablish a
relationship between costs and benefits.

For example in financial analysis, costs and bénedrising from a
project are usually defined in monetary variablashsas profits. But
economic analysis goes really beyond the vaguaitiefis of profit. In
Economic analysis, costs are defined in terms godpnity costs or
foregone costs to the society as a whole.

SELF ASSESSMENT EXERCISE 1

Compare and contrast financial analysis and econamalysis.

3.2 The Nature of Economic Analysis

In economic analysis, the costs and benefits athdb a project are
usually compared before a decision can be reachedhether or not to
accept a project.

In the literature, there exist three discounted suess of project worth
which we will now discuss:
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The Net Present Worth

The net present worth is the difference betweenptiesent worth of
benefits and the present worth of costs. We cate\hus:

Net Present Worth = Present Worth| _ | Present Worth
of benefits f costs

Generally, according to the net present worth thear project is
acceptable if the net present worth is positivehéf net present worth is
negative, the project will be rejected.

Benefit-Cost Ratio

If you divide the present worth of benefits of ajpct by the present
worth of its costs, then you have what is knowithasbenefit-cost ratio.

We can write thus:

Benefit-Cost ratio = Present worth of benefits
Present worth of costs

Generally, a project is acceptable if the benedgtaatio is greater than
1 (one).

If the benefit-cost ratio is exactly 1 (one), thmbject is a marginal
project or break even project.

The Internal Rate of Return (IRR)

The internal rate of return is a discount rate whiée present worth of
benefits is equal to the present worth of costs.

Under the internal rate of return evaluation methadroject will be
acceptable if its internal rate of return is highwan the firm’s required
rate of return.

The starting point of economic analysis is the ritial analysis of
projects which should be properly concluded befamgarking on an
economic analysis. Some adjustments will be madéhé¢o financial
calculations to arrive at economic data.

First, it may be necessary to include or excludeesgosts and benefits
which may have been included or excluded from ithenicial analysis.
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Secondly, some project inputs and outputs may hauee revalued if
their shadow prices differ significantly from themarket prices.

SELF ASSESSMENT EXERCISE 2

Discuss the nature of economic analysis with emphas the methods
of evaluating the worth of a project

3.3 Adjustments to Financial Analyses

We have stated that the starting point of an ecananalysis is a
financial analysis, so if we have financial datafimancial analysis, we
need to make some adjustments to the financialysisato arrive at
economic analysis data. We shall now consider safitfee adjustments:

Transfer Payments

Transfer payments represent transfer of resoumces bne section of
society to another. They do not make any claim lo& tountry’s
resources and as such, their impact should belgldstinguished and
analysed in the economic analysis.

One of the first transfer payments we shall corrgglenterest. Interest is
a reward for capital. For example, if a projectusded through a bank
loan, the interest component is included in thdippand loss statement.

The interest charges in the profit and loss stat¢mepresent transfer
payments from a project to the provider of fundsiatthe project lost
(interest) has become a gain to the provider odigun

In effect, both figures are equal and cancel otlhouit any net increase
to society of funds. Therefore in economic analysiterest charges are
excluded since they only represent transfer paysnent

The second transfer payment we shall considexiswénen a project is
profitable it is expected to pay taxes to the gowent at the ruling rate.
In computing the profit of a project taxes are dedd to arrive at net
profit. Taxes therefore appear as outgoing cashsfloraxes represent
transfer payments from a project to government.

In the economic analysis of a project, taxes aduebed because from
the point of view of the society, they are onlyransfer of resources
from one section of the economy to another.

The third transfer payment is subsidies. In a tiawal private sector
setting, it would be unheard of to talk of subssdi®ut in economic
analysis, subsidies appear as important data. plddic sector projects
enjoy government subsidies to enable the poor gagess to certain
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services which ordinarily they cannot afford withogovernment
assistance. Subsidies represent opportunity cosisnation as a whole.
Therefore in estimating the true cost of a projgctan economic
analysis, subsidies should be included.

3.4 Linkage Effects of a Project

Consider a simple case where a university is nelbated in an

environment. Many investments will begin to sprimg New housing

developments will begin to spring up; canteens bégin to spring up;

hair dressing salons, etc. will begin to springapater for the needs of
the new university community. Such constitute tinkdge effects of a
project.

Generally, there are two types of linkage effeckscw we shall briefly
discuss:

Forward Linkage Effects

Forward linkage is the stimulus given to industtiest use the products
of a project. A case in point is a flour manufartgrproject. Flour has
so many uses. If a flour mill is located in an eamiment, it will lead to

the establishment of such projects as bakerieshwhilc use the flour.

Backward Linkage Effects

Backward linkage demonstrates the stimulus to imhssthat supply
the inputs to a project. For example, the estafmesit of a flour mill in
an environment will lead to demand for wheat whech major input for
flour mill. The flour mill will lead to investmenh wheat cultivation.

Also, the establishment of a car assembly plant Vehd to the
establishment of tyre manufacturing plants thatdnesupply tyres to
the car assembly plant.

Example of an Economic Analysis

In the year 2006, the World Bank was considering diesirability or
otherwise of assisting Nigeria set up an etharemitptovering thousands
of hectares in the Niger Delta area.

Under the scheme, young farmers will be allocatectdres of land for
subsidised cassava cultivation. Such inputs likelisers will be heavily
subsidized while technical advice will be providedthe World Bank/
Nigerian agricultural experts.

10C



MBF 739 MOoDB 3

4.0 CONCLUSION

In this unit, we discussed the nature of economalyasis and compared
it with the financial analysis of a project. We alissed net present
worth, benefit cost ratio and the internal rateet@irn (IRR).

5.0 SUMMARY

Introduction to economic analysis has provided ush whe tools to
conduct economic analyses, with financial analyses starting point.
Financial analysis is the private sector's view aofproject without
considering a project’s impact on the society. Ecolc analysis is a
macro view of a project, taking into considerattbe project’'s impact
on society.

6.0 TUTOR-MARKED ASSIGNMENT

What do you see as the basic differences betwesefirthncial analysis
of a project and the economic analysis of a pr8ject

7.0 REFERENCES/FURTHER READINGS

Leon lkpe (1999)Project Analysis and Evaluation. Lagos:Impressed
Publishers.
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