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INTRODUCTION 
 
The Course, Introduction to Mathematics and Statistics (MBA 816) is a 
core course which carries two credit units. It is prepared and made 
available to all the students who are taking the Postgraduate Diploma 
Programme; a programme tenable in the School of Business and Human 
Resources Management. The Course is a useful material to you in your 
academic pursuit as well as in your workplace as managers and 
administrators.   
 
WHAT YOU WILL LEARN IN THIS COURSE 
 
The Course is made up of fifteen units, covering areas such as the 
introduction to basic mathematical tools of number system. This 
introduces you to the basic use of numbers and their applications in 
mathematical analysis, simple fractions, exponents and roots, analysis of 
ratios, analysis of variation, elementary treatment of simultaneous 
equation, quadratic equation, as well as arithmetic and geometric 
progressions. The remaining part of the course is devoted to statistics, 
which examines statistical investigation and data collection, data 
presentation, measures of central tendency, measures of dispersion, 
analysis of correlation and regression.    
  
This course guide is meant to provide you with the necessary 
information about the course, the nature of the materials you will be 
using and how to make the best use of the materials towards ensuring 
adequate success in your programme as well as the practice of 
mathematics and statistics. Also included in this course guide are 
information on how to make use of your time and information on how to 
tackle the tutor-marked assignments (TMAs). There will be tutorial 
sessions during which your instructional facilitator will take you through 
difficult areas and at the same time you will have meaningful 
interactions with your fellow learners. 
 
The course consists of the basics of mathematics and statistics. The 
mathematics segment include number system, this introduces you to the 
basic use of numbers and their applications in mathematical analysis, 
simple fractions, exponents and roots, analysis of ratios, analysis of 
variation, elementary treatment of simultaneous equation, quadratic 
equation, as well as arithmetic and geometric progressions. The 
remaining part of the course is devoted to statistics, which examines 
statistical investigation and data collection, data presentation, measures 
of central tendency, measures of dispersion, analysis of correlation and 
regression.    
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COURSE AIMS 
 
The main aim of this course is to expose you to the nature of 
mathematics and statistics, the mechanisms necessary for using 
mathematics and statistics in matters within the organisation and the role 
of mathematics in solving complex problems in daily life. The course 
also aims at making you have greater appreciation of the roles of 
mathematics and statistics in resolving many issues in life, business and 
organisation.  
 
The aims of the course will be achieved in the following ways: 
 
• Explaining the nature of mathematics and statistics; 
• Describing the necessary mechanisms and framework for 

managing mathematical variables, numbers, fractions, exponents; 
• Explaining the methods and styles of using simple and 

simultaneous  equations and graphs; 
• Describing the necessary strategies for using ratios in 

mathematical analysis; 
• Discussing the nature of variation and its application in business; 
• Explaining the nature of progressions and its application;  
• Explaining the methods of data collection;  
• Identifying and explaining the steps for managing the data 

collected for statistical analysis; and 
• Discussing the peculiar role of correlation and regression as a 

means of making comparison and forecasting. 
 
COURSE OBJECTIVES  
 
At the end of this course, you should be able to: 
 
• discuss the nature of mathematics and statistics; 
• identify the necessary mechanisms for managing mathematical 

variables like numbers, fractions, exponents, ratios  etc; 
• explain the mechanisms for solving linear and simultaneous 

equations in mathematics; 
• explain the nature and method of solving problems of arithmetic 

and geometric progression. 
• analyse the various forms of data collection and data analysis in 

statistics;  
• identify the use of  measures of central tendency and measures of 

dispersion;  
• describe the strategic role of  sampling in statistical investigation;    
• discuss the nature of pie charts and bar charts in data presentation  

and 
• explain the use of correlation and regression. 
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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 course. 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 Collection 
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. Each unit includes the 
introduction, objectives, main content, self-assessment exercises, 
conclusion, summary and tutor-marked assignment and 
references/further reading. Some of the self-assessment exercises will 
necessitate discussion with some of your colleagues. You are advised to 
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do so in order to practise and become self sufficient in mathematical and 
statistical issues.  
 
There are also textbooks under the references/further reading section. 
They are meant to give you additional information if only you can lay 
your hands on them. You are advised to practise the self-assessment 
exercises and tutor-marked assignments for greater understanding of the 
course. By so doing, the stated learning objectives of the course will be 
achieved. 
 
ASSIGNMENT FILE 
 
There are two kinds of assignments in this course and you are expected 
to do them by following the schedule prescribed for them in terms of 
when to attempt them and submit same for grading by your tutor.  
 
TUTOR-MARKED ASSIGNMENT 
 
In doing the tutor-marked assignment, you are to apply the knowledge 
you have learnt in the contents of the study units. These assignments, 
which are many in number are expected to be turned in to your tutor for 
grading. They constitute 30% of the total score for the course 
 
FINAL WRITTEN EXAMINATION 
 
At the end of the course, you will write the final examination. It will 
attract the remaining 70%. This makes the total final score to be 100%. 
 
CONCLUSION 
 
The course, Basic Mathematics and Statistics for Managers (BHM 811), 
exposes you to the issues involved in mathematics and statistical 
methods, and how to practise them. On the successful completion of the 
course, you would have been armed with the materials necessary for 
efficient and effective use in mathematics and statistical analysis. 
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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      Irrational 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 mathematics and it is quite 
different in concept with numerals. Numerals are signs that serve as the 
means of representing numbers. 
 
Number system generally is a technique of representing numbers by 
means of symbols. Modern number systems are value systems by which 
an individual number value is determined in daily activities of life.  
 
The history of number and numeration is as old as human history and 
civilization. At early civilisation, people used strokes, pebbles, or 
notches as the means of measuring the number of goods.  
 
This is done by making strokes on walls, trees, stones or the notches 
made on a piece of wood to show the number. The process in which 
objects in one group are represented and compared with those of another 
group is called matching. The process of matching is also known as 
tallying. This tallying system of counting is still in use today. There are 
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different ways that people in different communities use in counting, but 
what is common to every community is number. Number measures 
quantity and value and these remain the same all over the 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 MAIN CONTENT  
 
3.1 Natural Numbers  
 
Natural numbers are counting numbers that have definite beginning but 
no ending. The nature of natural numbers is said to be discrete. They are 
usually referred to as ordinal numbers. When they denote order, the 
order should be in magnitude, showing a unique pattern of increase or 
decrease in arrangement at any given time. Anytime the natural numbers 
are used to show quantities such as 5 students, 4 cows, 17 cups, they are 
known as cardinal numbers. Natural numbers have some properties that 
make it unique. Some of the properties are as listed below. 
 
Counting numbers 
 
They are used for counting in any community or language. The process 
of counting is often done in various groups, for example, in groups of 2s, 
5s, 10s 12s or 20s. These number groups form the number bases used for 
calculations. Some of the groups include even, odd, prime, square and 
cubic numbers. Even numbers are natural numbers divisible by 2, they 
are numbers like 2,4,6,8,10,12 while odd numbers are natural numbers 
that are not divisible by two. Examples are 1,3,5,7,9,11,13.  Prime 
Numbers are natural numbers with no factor other than one or itself, 
these include numbers like 3,5,7,11,13,15. Square numbers are squares 
of natural numbers raised to the second power and cubic numbers are 
numbers that are third power of natural numbers. Examples are 
4,9,16,25 and 8,27,64 respectively. 
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Conversion of numbers to other bases  
 
Traditionally, numbers can be converted from one base to another using 
different methods and techniques. The most common conversion is 
usually from base 10 to other bases through continuous division with the 
base in question and expressing the remainder as the digits of the 
required base in some definite order.  
 
Example, change 86 to base 2  
 

2    86  
2   43 R 0 
2   21 R 1  
2   10 R 1  
2   5 R 0 
2   2 R 1  
2   1 R 0  

       8610  = 101102  
 

The rule is to start expressing the digits from the remainders, beginning 
from the bottom to the first one i.e. 101102.  
 
3.2 Whole Numbers  
 
Given that natural numbers are counting numbers beginning from one 
and the numbers continue without any limit, there were problems that 
became unresolved such as 2 minus 2, 3-3, and 9-9. The discovery of 
zero in 600 AD helped to resolve the problems in numbers. This 
expanded the operation of number system. When zero is added to a set 
of natural numbers we have what is called whole numbers.  
 
SELF-ASSESSMENT EXERCISE  

 
Explain the term whole number.  
 
3.3 Integers  
 
Integers are whole numbers that do not have any form of fraction 
associated with them. An integer is a combination of positive and 
negative numbers together with zero. The positive numbers are usually 
called positive integers; the negative numbers are called negative 
integers, while the positive and negative numbers are called direct 
numbers. In mathematical analysis, direct numbers can be represented 
on a number line.  
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Conventionally positive integers are a set of natural numbers that are 
They are written without attaching the positive sign before any of the 
numbers. However, negative integers are written with the negative sign 
attached before them or on top of each number distinguishing the 
negative integers from the positive integers. The only integer that is 
neither positive nor negative is zero.  

 
3.3.1 Number Line  
 
A number line is a straight line that shows the ordering property and 
position of integers. The line is made up of arrows ending at one or both 
sides of the line indicating continuity in the numbers or integers. The 
number line is divided into equal parts to indicate the position of the 
integers. Usually, only a small section of the integers can be represented 
on the line at a time. There are two strategies of drawing the number 
line. It can be drawn horizontally or vertically. The ordering property of 
integers is that numbers to the right of the line are always greater than 
those on the left. Equally those to the left of zero are always less than 
those to the right of zero. The numbers are usually written in ascending 
or descending order. When they are in ascending order, they increase 
from left to right. The signs used to show “greater than or less than” are 
“>” ( greater than) “<”  (less than). 5>4 means 5 is greater than 4 and  6 
< 7 means 6 is less than 7. 
 

 
 
 
 

3.3.2  Addition, Subtraction and Multiplication of Integers  
 
In the addition of integers, we count the positive numbers by moving to 
the right hand side or upwards, while the counting of negative numbers 
is by moving to the left of zero or downwards.  
 
When subtracting numbers, the following points should be noted. 
  
a)  If a positive integer is subtracted or taken away from a smaller 

positive integer, the answer is always a negative number. 
 
 
 

 
 

- 7 – 6 – 5 – 4 -3 – 2 -1  0  1  2  3  4   5  6  7  8  

 
- 3 – 2 – 1    0     1    2    3      horizontal number line  
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Example 1 
 
 4 – 6 = - 2, 13 – 17 =- 4 etc. 
 
b)  In order to subtract a negative integer from another negative 

integer, we add the absolute value of the negative integers.   
 

Example 2,  
10 – (- 6) = 16 or – 10 - -15 = 5. 

 
Example 3, evaluate the following   
(a) – 20 – (- 24)         b) 12 – (- 12)            c) – 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 divided together two like 
signs give a positive result, while two unlike signs give 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 multiplied by zero equals 
zero, similarly a zero multiplied by any integer equals 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 of two whole numbers. It 
can take the form of  V/Z or V ÷ Z where V and Z are integers and Z is 
not equal to zero at any time. A set of rational numbers X include the set 
of integers as well as positive and negative fractions. Therefore, the set 
of integers is a proper subset of the rational numbers. Examples 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 both positive and negative 
numbers and also within each numbers gap. Example between 0 and 1, 
1and 2, 2and 3,        0 and -1, -3 and -4  
              
SELF-ASSESSMENT EXERCISE 
 
i.    What are rational numbers   b) illustrate examples of rational 

numbers.  
ii. express the following rational numbers in   

a) ascending order   – ½, - 3, 4, 2, - ¾  
b) descending order   – 11, 9, - 4 – 17, 12, 3  

 
3.5 Irrational Numbers  
 
They are numbers that cannot be written as exact fractions nor expressed 
as terminating decimals. Irrational numbers usually do not have exact 
values. Usually irrational numbers which are expressed in the form of 
roots are known as surds.   
 
Example 5        √2,       √ 3,            √7       
  
 It should be noted that some numbers which are expressed in form of 
roots and have exact terminating decimals are rational numbers and do 
not fall in the category of irrational numbers, example        √4             √9    
etc.  
 
When two or more surds are to be multiplied together they should first 
be simplified. Whole numbers should be taken with whole number and 
surds with surds.  

 
Example 6  Simplify          √27   x    √50    

=    √(9 x 3)     x    √(25 x 2)  
    =   3 √3    x     5 √2  
   =    15√6  
 

Example 7 Multiply the irrational numbers (surd)  
 
√12         x          3 √ 60     x         √ 45  
= √(4  x3)        x      3√(4 x 15)   x √(9 x 5)  
= 2 √ (3) x  3  x   2√15    x  3√5  
= 36      √(3 x 15  x 5)  
= 36  x 15  
= 540.  
 

Example 8. Simplify      3√50    -  5√32   +   4√8  
   =   3√(25x 2)  -  5√(16 x 2) + 4√(4 x 2)  
   =   3 x 5√2   -  5 x 4√2   + 4 x 2√2  



MBA 816                                     MODULE 1 

7 
 

    =   15√2    -    20√2   +  8√2  
    =   3√2  

 
4.0 CONCLUSION  
 
The above analysis shows that number system is the foundation of any 
mathematical analysis. It cuts across all disciplines, it is used daily by 
every individual in daily life be it at home, office, or business. It is very 
essential to know the basics of numbers as the means of evaluation of 
any transaction; this is because numbers help us to measure quantity, 
price and other variables of life.  
 
5.0 SUMMARY  
 
In this unit, you have been introduced to the meaning and scope of 
numbers, even though the scope is wide and in-exhaustive, the basic 
foundational knowledge of numbers will help you cope with the 
challenges of other courses. The unit therefore examined the basic 
concepts of numbers as a means of helping you to study other units 
effectively. 
 
6.0 TUTOR-MARKED ASSIGNMENT  
 
1. a) Simplify √45  x √27  

b)  Evaluate (i) - 40 - ( - 28)  
(ii)     48 - - 11 
(iii)   - 10 - - 18  

 
2.  Write explanatory notes on the followings 

a) Natural number  
b) Whole number  

  
7.0 REFERENCES/FURTHER READING  
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Educational Press.  
 
Coyle, R.G. (1976).  Mathematics for Business Decisions. Thomas 

Nelson  
 
Lewis, C.D. (1982). Industrial and Business Forecasting Methods. 

London: Butterworth Publishers.  
 
Throsby, C.B. & James, D.E. (1972). Introduction to Quantitative 

Methods in Economics. New York: John Wiley and Sons.  
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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 number is called an 
integer, such as 1, 2, 3 - - - - 100. A whole number is a combination of 
pieces of fractions.   For example, a thirty centimeter ruler can be cut 
into six equal parts; each part will be five centimeters long. Each of the 
pieces is a fraction of the whole ruler. The piece is called one–sixth and 
can be denoted 1/6. Equally, each centimeter of the ruler is one–thirtieth ( 
1/30). In this fraction one (1) is called the numerator and thirty (30) is 
called the denominator.  
 
2.0 OBJECTIVES  
 
At the end of this unit, you should be able to:  
 
• define a fraction  
• identify different types of fraction  
• work some fractions involving addition, subtraction and 

multiplication  
• work applications involving fractions.  
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3.0 MAIN CONTENT  
 
3.1 Types of Fractions  
 
There are three basic types of fractions in mathematical analysis. They 
are proper fractions, improper fractions and mixed numbers.  
 
3.1.1 Proper Fractions 
 
A fraction is classified as proper fraction when the numerator of a 
fraction is smaller than the denominator.  In other words the 
denominator should be bigger than the numerator. For examples; ½, 2/3. 
 
3.1.2 Improper Fractions  
 
An improper fraction exists when the numerator of a fraction is greater 
than the denominator e.g. 3/2, 

5/4, 
8/2  

 
3.1.3 Mixed Numbers  
 
If a number consists partly of an integer and a fraction, this is called a 
mixed number e.g. 3 + 1/10, which may also be written as 3 1/10.  
 
3.2 Addition and Subtraction of Fractions  
 
The addition and subtraction of fractions come in different ways. These 
are, addition and subtraction of fractions, with the same denominators 
and addition and subtraction of fractions with different denominators   
 
3.2.1 Addition and Subtraction of Fractions with the same 
 Denominators 
 
Example 1     Addition of fractions with the same denominators  

2/7 + 3/7  
= 2 + 3  
              7  
= 5/7  

 
Example 2 subtraction of fractions with the same denominators  
  4y  - 2y  
  5  5 
 = 4y - 2y 
   5 
 = 2y 
  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 denominators: once the fractions 
have different denominators, find a common factor as the lowest 
common multiple (LCM) as the common denominator. The lowest 
common multiple is the smallest number that can be divided without 
remainder by all the numbers of the given set of fractions. 

 
Example 4   5/6   +  3/8  
 

Find the lowest common factor. This equals 24. It is the lowest number 
that constitutes the exact multiple of 6 and 8. 

= 20    + 9 = 20 + 9   = 29      =   15/24 
 24 24     24   24 
 

Example 5 
 

Simplify the following fractions:  7/10 -  
2/15  

The lowest common factor of 10 and 15 is 30 Therefore we have 
21   -   4  =     21   -   4     =    17  
30       30                     30               30  

 
Example 6 
 Simplify the following 
5y   -    y    =   5y   -   2y    = 5y  -   2y    =   3y   =  y  

 
SELF-ASSESSMENT EXERCISE  

 
Simplify the following fractions  

a)   2x  -  3y 
3        5 

b)   5m   -  3n  
        12        8  
c) 3y   +   y  

 4         6  
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3.3 Multiplications of Fractions 
 
In the multiplication of fractions, the numerators are multiplied together 
and the denominators are also multiplied together to form a common 
whole fraction.  
 
Example 7 
 Multiply the following fractions: 
4/6   x  8/10 = 32/60  

 
If the fractions that would be multiplied have numerators and 
denominators that have common factors, it is more ideal to 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 common factor of 2.  

4/6    x   8/10             =       2/3  x  4/5  =   8/15  
 
Example 9 
 Multiply the fractions below  
        14/10 x  6/7  x 8/9  

= 2/5  x  2/1  x  4/3  =  16/15  =   11/15  
 
When mixed numbers are given as part of a fraction, they should be all 
converted into improper fraction before multiplication is carried out.  

 
Example 10 
Solve the mixed numbers below 5½  x  22/7  x  5/33.   
The 5½ and 22/7 should be converted to improper fraction. They become 
11/2 and 16/7  
Collect the fraction together for multiplication 

11   x    16    x  5  
2            7        33 
11/2  x  16/7  x 5/33  =  1/1  x  8/7  x  5/3  =  40/21  =  119/21 

 
SELF-ASSESSMENT EXERCISE 

 
Solve the following fractions 
 
5/6 + 2/9 ,   2).  7/12 – 3/8, 3).  12 1/10 + 5 4/15  - 7

3/5 ,   4.) 4y/9 x 3/2 ,     5.) 5y/6 
x 9/y  
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3.4 Fractions Involving Brackets  
 

Fractions involving brackets are usually mixed equations. This is 
because they are made up of fractions and integers (whole numbers). 

 
Example 11 
 Solve the following fractions with bracket  
3/8 (y + 7)   +   5/6 (2y – 3)  
= 3/8  (y + 7)  +  5/6  (2y -3)  
= 3 (y – 7) + 5 (2y – 3)  
                 8                    6  
 
Find a lower common multiple of 8 and 6 which is 24 the lower 
common multiple becomes a means of forming a common denominator 
as follows  

9 (y + 7)   +  20(2y – 3)  
             24 
= 9y + 63  + 40y  - 60  
  24  
= 49y + 3  
               24  
 

SELF-ASSESSMENT EXERCISE  
 

Solve the following fractions 
i. 3/8 (4x - 5) – 5/12 (3x - 5) = 1/6  
ii.  4/5 (2y + 5) = 2/3 (2y +7) – 2/15   
 
3.5 Application of Fractions  
 
The application of fractions is an illustration of circumstances in real life 
where the knowledge of fractions can be used to solve daily problems.  

 
Example 12: 
 
A cyclist made a journey of 152km in a total time of 31/2 hours. He went 
part of the way at an average speed of 40km/h and for the rest of the 
journey the cyclist averaged 48km/h. How many kilometers did the 
cyclist cover at 40km/h and 48km/h.  
 
Solution  
Assuming the cyclist traveled y kilometers at 40km/h the time taken is 
y/40 hours ………… (1) 
 
The remaining part of the journey was (152 - y) kilometers and he 
traveled this at 48km/hour.  
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The time taken for this journey = 152-y/48 hours …..(2) 
The total time for the cycling was 3½ hours.  

 
Therefore:  y   + 152  - y   =  3½  

                   40        48 
 
∴  y    x   240  + 152  - y    x   240  =  3½  x  240  
     40                       48  
6y + 5 (152  - y)  = 7/2 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 the journey 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 vital in business and daily 
life applications and should be encouraged. Therefore it is very essential 
for you to get involved in solving problems relating to fractions as it can 
be practically applied in your business transactions and daily living.  
 
5.0 SUMMARY  
 
In this unit you have learnt about simple fractions, proper and improper 
fractions, addition, subtraction and multiplication of fractions. Fractions 
with bracket were also examined to give you a broad knowledge of the 
topic. The application of fractions was also examined for you to 
appreciate the fact that this arithmetic can be applied daily in life and 
business.  
 
6.0 TUTOR-MARKED ASSIGNMENT  
 
1. (a)  y = 21/2 , find the value of 2y2 – 3y + 1  (b) if y = 21/4, find 

the value of 2/
3 of y  

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

3. A man bought a certain number of packets of matches at N1.26k. 
He kept 4 packets for his own use and sold the rest at 3k more per 
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packet than he paid for them, making a total profit of 14k on the 
business. How many packets of matches did he buy? 

 
7.0 REFERENCES/FURTHER READING  
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UNIT 3         EXPONENTS AND ROOTS  
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1.0 INTRODUCTION  
 
Exponential functions are commonly used in business and economics in 
growth theories. Exponential functions are applied to solve optimization 
equations and problems that use time as part of the choice variable. 
Therefore, they are used to express functions that grow overtime and the 
time is measurable through the application of the knowledge exponents 
and roots.  
 
Exponential functions can also be used to express and find solutions to 
variables involving compound interest, annuities and sinking fund as it 
relates to business and economics. 
 
2.0 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 the different use of 
exponents in different ways such as follows. 
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 1.   When multiplications of two exponents are given, the exponents 
are added.  

ym yn = ym+n    
 
Example 1:1  
  
52 x 54 = 52+4 = 56= 15625  
2.    When a number has an exponent and it is multiplied by another 

exponent then the product of it is the multiplication of the two 
exponents. 
      (ym)n = ymn     

 
Example 2: 
  
(32)3 = 32x3 = 36=729 
 
3.  When an exponent is to be divided by another exponent the result 

is the subtraction of the exponential numerator from the 
denominator.  

 
ym   =   ym-n  

                              yn 
Example 3:   
    
  46   =  46-2 =   44= 256                                             
                          42 
4.  If any variable is raised to a zero exponent, the product of it is 

one.  
y0 = 1.  
Example 4  880 = 1   

5.  When an exponent is a product of two variables, it is converted to 
the first variable multiplied by the second variable each raised to 
the same exponent. (xy) n = xn yn         

 
Example 5: 
 
(2x5)2 = 22 x 52 = 4  x 25 = 100.  
6.   When two variables that divide each other are raised to a 

common exponent, it is converted to the two independent 
variable raised to the exponent    (x/y)n    =     xn/yn  where   y ≠ 0; 
  

 Example 6: 
 

Solve the exponent   (2/5)5 =   25/55 = 32/243  
7. A negative exponent is the reciprocal of the number to be 

determined. 
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Example: y-n  = 1/y
n,    y ≠ 0              Example 7: solve 4-2  = 1/42 = 1/16 

 
SELF- ASSESSMENT EXERCISE 

 
Discuss and illustrate the laws of exponents.  
 
3.2 Multiplication of Exponents  

 
When variables are raised to a given exponent that should be     
multiplied, the result is the sum of the given exponents.  
 
Example 8  Solve the equation x4  x  x7 = x4+7 = x11 
 
Example 9 Solve the equation 43 x 42 = 43+2 = 45= 1024        
 
Example 10  Multiply 3c3e2 by 2c2e2 = 6c3+2e2+2 = 6c5e4 
 
SELF-ASSESSMENT EXERCISE 

 
Given the following variables, find the solution with respect to the 
exponents.  
a) y4  x  y2  
b) 63  x  62   
 
3.3 Division of Exponents  
 
Example 11: Simplify the following, divide – 12x4y3z2 by – 4x3y  
     = - 12x4y3z2  
      -   4x3y  
     = + 12x x x x yyyzz 
               4 xxxy 
      3xy2z2 
 
Example 12: Divide the following exponents:  y5 by y2  
   y5 = y y y y y 
   y2    y   y  
    = y3  
 
Example 13:  Divide the exponent 64 by 62  
    = 64 = 64-2  = 62  = 36  
        62  
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3.4 Exponents and Roots  
 
Sometimes exponents are expressed as roots or a product of some roots. 
This can be solved using the same laws of exponents.  

 
Example 14: Simplify   √y10 
     = y10 ÷ 2 
     = y5 
 
Example 15: Simplify 3√y21 
     = y21 ÷3 
     = y7  
 
Example 16: Solve       3 √(– 8y15n3)    
    = - 2y15 ÷3 n3 ÷3  
    = - 2y5 n1  
    = - 2y5n  
  Notice that  3√8  = 2 or (- 2)3 = 8   
 
Example 17: Simplify 10 x 2y  + 6 x y2 – 8 x2y2  
     2xy  
   = 10x2y   x    6 xy2    =       8x2y2  
    2xy           2xy         2xy  
   = 5x   + 3y   - 4xy  

 
SELF-ASSESSMENT EXERCISE 

 
Simplify:  i.      4√ (81x8y4 )  iii.      3√ (27y12) 
       ii.     5√ (w15 )   iv.       3√(125R6) 
 
3.5 Fractional Exponents  
 
There are circumstances in which the exponents can be expressed in 
fractions. The solution follows the same rules of working exponents.  

 
Example 18: y¾  =  y¼   x  y¼  x  y¼ = (y¼)3  = (4√y )3   
  

  16¾  =    4√(163)  =   4√(24 x 24 x 24)  = 4√212   = 23  
Alternatively 16¼  =  4√16    = 2  
       16¾  = 23  
 
Example 19:Simplify 10¾  
 =    4√103   =  4√1000   =  √31.62  =  5.623 
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SELF-ASSESSMENT EXERCISE  
 
Simplify   a) 161/2   b) 82/3   c) 813/4  d)  1002/3  

 
4.0 CONCLUSION  
 
Exponential functions are applied both in business arithmetic, 
economics and other social sciences. A good knowledge of exponents 
and roots can assist tremendously in enhancing your knowledge.   

 
5.0 SUMMARY  
 
In this unit, you have learnt about exponents and roots. You have been   
introduced to the concepts of exponents and roots by using simple 
symbols of multiplication, addition and division to assist you. Ample 
examples were given to drive home the points explained in the unit.  
 
6.0 TUTOR-MARKED ASSIGNMENT 

 
1.  Find x if 2x x  42x+3  x  8x-1  = 16.  
2.  Find the value of x if 32x+1 – 28 (3x) + 9 = 0  
 
7.0 REFERENCES/FURTHER READING  

 
Anyebe, J.B. (2001). Business Mathematics.  Nigeria: Akata Publishers.  
 
Chiang, A.C.(1974). Fundamental Methods of Mathematical 

Economics. MacGraw Hill. 
 
Mailafia, D.I. (2006). Mathematical Economics. Kaduna:   Baraka Press 
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Onimode, B. & Osayimwese, I. Z. (1984., Mathematics for Economics 
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1.0 INTRODUCTION  
 
A ratio shows the number of times one quantity or unit contains another. 
It is used to show the relationship between two amounts. Here, the 
comparison is made in the form of a ratio that is the fraction which the 
first quantity is of the second. Suppose a company has 150 men and 200 
women, then the number of men is ¾ of the number of women and we 
say that the ratio of the number of men to the number of women is 3 to 
4, written 3:4 and this ratio can be represented by the fraction ¾.  
 
2.0 OBJECTIVES  
 
At the end of this unit, you should be able to:  
 
• explain the term ratio  
• discuss the increase and decrease in ratio  
• 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 quantity in which one 
relates to another. Ratios should be expressed as simply as possible, just 
as the fraction 8/36 can be reduced to 2/9, so the ratio 8:36 is equivalent to 
2:9. Therefore, a ratio is unaltered if the two numbers or quantities of the 
ratio are both multiplied, or both divided by the same number. Example, 
the ratio 5/6 : 

3/4 equals the ratio 5/6  x 12 :  ¾ x 12 that is 10:9. 
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When we want to express the prices of two books x and y in ratio, e.g  N 
720  and N960 respectively, It is done as follows. 
 
Price of x  =     720  =     4/3 
Price of y    960 
Similarly  
Price of y  =       960  = 4 
Price of x       720      3  
 
We write the price of x : price of y as equal to  3:4 and the price of y : 
price of x as 4:3. Conversely, the statement that the ratio of the price of 
x to the price of y is 3:4 means that the price of x is ¾ of the price of y 
and that the price of y is 4/3 of the price of x.  
 
SELF- ASSESSMENT EXERCISE  
 
Explain the term ratio and illustrate it with examples.  
 
3.2 Increase and Decrease in Ratios  
 
Ratios can depict an increase and decrease in the occurrence of a given 
event, or numbers. If the daily price of a ticket is raised from N 60 to N 
80, the ratio of the new price to the old price of ticket equals 80:60 = 4:3 
we can say that the price of the ticket has increased in the ratio 4:3. In 
other words, the new ticket price is 4/3 times the old ticket price. If the 
daily price per ticket for entering a cinema is lowered from N 60 to N48, 
the ratio of the new ticket to the old ticket price would be 48:60 = 4:5, 
and we say that the ticket price has been reduced in the ratio of 4:5. In 
other words the new ticket price is 4/5 times the old price.  
  
The fraction 4/5 by which the old ticket price N60 must be multiplied to 
give the new ticket price of N48 is called a multiplying factor.  
New quantity = Multiplying factor  
Old quantity  
 
The multiplying factor is less than one if the new quantity is less than 
the old quantity; it is greater than one if the new quantity is greater than 
the old quantity.  
Example 1 
 Umenemi Nig Ltd water wants to increase its water rate of 56k in the 
ratio 10:7. Determine the new water rate.  
Increased value = 56k x  10/7 

 
=    56 x 10  
            7     
= 80k 
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Example 2  
Okewa bread wants to reduce the time taken for baking of 2 hours in the 
ratio of 5:6. What is the decreased time for baking?  
Decreased time = 2hrs x 5/6 
=    2 x 5 
         6 
= 5/3 hours  
= 1 hour 40 minutes  
 
Example 3 
 In what ratio should N75 be increased to become N100? 
The ratio 100/75 = 100:75 = 4:3 
 
3.3 Comparison of Ratios  
 
We have stated that a ratio is a relationship, a ratio may be expressed in 
the form n: 1, where n is a whole number, a fraction, or a decimal 
calculated to any required degree of accuracy. This is particularly 
important when comparing ratios.  
 
Example 4:  
Express the ratio of 4.10:1.90 in the form n:1  
4.10 = 4.1 
1.90  1.9 
= 41 ÷ 19 dividing the numerator and denominator by 19  
      1 
= 2.16 
    1 
:- The ratio is 2.16:1 
 
Example 5: 
Find which ratio is greater 7:13 or 8:15 
7/13 = 0.538 therefore 7:13 = 0.538:1 
8/15 = 0.533 therefore 8:15 = 0.533:1 
The first ratio is greater than the second. The first gives 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    Applications of Ratios  
 
Ratio system is used by planners, geographers and geographical 
information system and other forms of surveys.  
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For map and plans, the ratio is usually in the form of 1:n. For example if 
the scale on a map is 5cm to the kilometer, 5cm on the map represents 
one kilometre on the ground based on survey specifications.  
5cm: 1km = 5cm: 100000cm  
= 1:20000 
Therefore the scale of the map is 1:20000 
 
The fraction 1/20000 is called the representative fraction. Note that a scale 
of 1:16 is greater than a scale of 1:17 since 1/16 is greater than 1/17.  
 
Example 6 
 Express the ratio 8:13 in the form 1: n  
8/13 = 1/(13 ÷ 8)  dividing numerator and denominator y 8 
= 1/1.625 
∴ The ratio is 1:1.625.  
 
Example 7 
If 5 people dig the foundation of a house in 14 days, how long would 7 
people take to dig the foundation?  
 
Solution  
Since the number of men had increased, it will take them 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 ratio 5:7 
What is to be calculated is the time.  
5 men = 14 days  
7 men = 14 x 5/7 days  
 = 10 days  
 
Example 8:  
In a market, 2¼ kg. of coffee cost N1.17. What quantity of coffee can be 
bought for N1.95 in the market?  
 Solution It is given that N1.17 is the cost of 2¼ kgand N1.19 is the cost 
of               
  2¼ x  1.19/1.17  
9/4 x 195/117kg  
3¾ kg 
 
SELF-ASSESSMENT EXERCISE  
  
i. If 10 people dig the foundation of a house in 28 days, how long 

would 16 people take to dig the foundation?  
ii.   In a market 4¼ kg. of coffee cost N 118 what quantity of coffee 

can be bought for N 295 in the market?  
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4.0 CONCLUSION  
 
In this unit, you have learnt about analysis of ratio which shows that it is 
important in life that we need to make comparison of events. These 
range from daily comparison of sales, cost, work and output to 
measurement of geographical area, and presentation of such data for 
human use. It is therefore important for you to learn about ratio and 
practise the applications of ratios as well.  
 
5.0 SUMMARY  
 
The unit has shed some lights on the meaning of ratio, comparison of 
ratios, increase and decrease of ratios, workings and application of 
ratios. The ratio system is important for every practising manager.  
 
6.0 TUTOR-MARKED ASSIGNMENT  
 
1. Find the ratio x:y if  6x2 = 7xy + 20y2 

2.  (a) A man takes 18 minutes for a journey if he travels at 
20km. per hour. How long will the journey take if he 
travels at 24km. per hour?  

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

 
7.0 REFERENCES/FURTHER 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 (1976). Mathematics: Business and Economic Applications.  
          New York: Harper and Row Publishers. 
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1.0 INTRODUCTION  
 
Variation is a mathematical method of finding the rate of change in 
quantities, volumes, speed or any other event or group of events that 
depend on each other. Variation could be direct, inverse, joint or partial.  
  
Variation as a unit embraces all aspects of daily life activities. Activities 
depend on one another. For example, the ability to work depends on our 
health, energy and other utilities, the ability to drive depends on 
expertise, or experience, the type of vehicle and the nature of the road 
and the degree of concentration. In this unit, you will be introduced to 
some of these interrelationships and their applications.  
 
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 related that the ratio of 
simultaneous values of x and y is constant then, either quantity 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 expression 

involvingα, where α is the proportionality symbols.  
b. Replace α by k in the new mathematical expression, where k is a 

constant.  
c. Find the value k using the initial values and substitute into the 

equation in step b  
d. Solve the problem using equation in step b free of k.  
 
Example 1 
If y varies directly as the square root of x and y = 12 when x = 4. Find y 
when x = 9.  
Y   α   √X  …..(1) 
Y = k √X …..(2) 
When  y = 12, x = 4 substitute into equation (2)  
12 = K√4 
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 = 6 √X 
Y = 6√9 
= 6 x 3  
Y = 18.  
 
SELF-ASSESSMENT EXERCISE  
 
If W varies directly as the square root of V and W= 24 when V= 8 find 
W when V= 18.  
 
3.2 Inverse Variation  
 
When two variables x and y are related in such a way that the quotient 
obtained on dividing x by the corresponding value of 1/y is a constant, 
then, x is said to vary inversely as y. Therefore if y varies inversely as x, 
y varies directly as 1/x.  
 
Example 2:  
The electrical resistance of a wire varies inversely as the square of its 
radius. Given that the resistance is 0.4 ohms when the radius is 0.3cm, 
find the resistance when radius is 0.45cm.  
Let R be the resistance in ohms and r the radius in cm.  
Therefore R α 1/r2 ….. (1) 
R = K/r2  …… (2) where r is a constant  
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When R = 0.4, r= 0.3 substitute into equation (2)  
0.4  =    k/(0.3)

2 
K = (0.4) (0.3)2 = 0.036 
 R      =  0.036 
      r2 

When r = 0.45  substitute into equation (2)  
R = 0.036 
 (0.45)2 
 = 0.18 
 
Example 3: 
If y is inversely proportional to Z2 and if y = 4 when Z = 3. (i) Find the 
value of y when Z = 4 and the positive value of Z in terms of y  
Y = K/Z

2 when K is a constant  
Since y = 4, when Z = 3.  
K = 4 x 32 = 36  
:- y = 36/Z

2 
When Z = 4, y = 26/16 = 2¼  
 
Since Z2 y = 36/y 
Z2 = 36/y,   :-  Z = 6 / √y 
 
SELF-ASSESSMENT EXERCISE  
 
If y varies inversely as   √x  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 or more quantities, then 
it is called joint variation.  
  
Example 4: 
If v values directly as the square of x and inversely as y and if v = 18 
when x = 3 and y = 4. Find v when x = 5 and y = 2  
V α x2 /y………  (1) 
: - V = (Kx2 )/y       ……(2) where K is a constant  
When v = 18, x = 3 and y = 4 then substitute into equation (2) 
18 = K(3)2 
   4  
18 =    9k 
  4 
K = 18 x 4 = 8 
  9 
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Therefore  
V =    8x2 
 Y 
When x = 5, y = 2  
V =   8 x (5)2   =      8 x 25     =    4 x 25 = 100 
   2    2 
V = 100 
 
SELF-ASSESSMENT EXERCISE 
 
i. If y varies directly as the square of x and inversely as w and if y = 

36 when x = 6 and y = 8 find y when x = 10 and y = 4 
ii. If w varies jointly as L and the square of r. find the percentage 

change in w if L increases by 20% and r increases by 50%. If w = 
15 when h = 3 and r = 2½, find w when h=1 and r = 10; find also 
w terms of h, r.  

 
3.4 Partial Variation 
 
This is a situation where a function varies partly as the sum or difference 
of two quantities. For partial variation, there are at least two constants. 
These constants have to be found first before solving the question. For 
the computation of partial variation the procedures are slightly modified 
as follows:  
a. Change the statement to a mathematical expression  
b. The values given together with the mathematical expression 

formulate two equations, with two unknowns  
c. Solve the two equations in step (b) simultaneously to obtain the 

values of the constants.  
d. The problem can now be solved with the mathematical 

expression free of the constants.  
 
Example 5:  
Given that y is the sum of two quantities, one of which varies as x and 
the other which varies inversely as x. If y = 20 when x = 1 and y = 12 
when x = 3, find the values of y when x = 6.  
Let y = a + b …………..  (1) 
Then   a α x,       a = cx where c is a constant  
Also   b  α  1/c  
Then b = n/x,            where n is a constant (n = c) 
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 ……………(3) 
Substitute when y = 12, x = 3 into equation (2)  
12 = 3c + n/3 
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36 = 9c + n……………… (4) 
Now solve equation (3) and (4) simultaneously when c = 2 and n = 18 
substitute into (2)  
Y = 2x + 18/x …………….(5) 
Therefore when x = 6 substitute for x in equation (5) 
Y = 2(6) + 18/6 
= 12 + 3  
= 15 
When x 6, y = 15. 
 
Example 6:  
The volume of a given mass of gas varies directly as the absolute 
temperature and inversely as the pressure. At absolute temperature of 
3600 and at pressure of 736mm the volume is 450cm3; find a general 
formula and find the volume at absolute temperature 3120 and pressure 
960mm.  
 
Solution  
If the volume is vcm3 at absolute temperature T0 and pressure Pmm  
V   α  T/p 
V = K   x T/p 
Where K is constant, when T = 360 and P = 736, V = 450 
450 = K x 360/736 
:- K = 450 x 736 
       360 
          = 920 
V = 920T 
  P 
When T = 312 and P = 960  
V = 920 x 312 
    960  
       = 299.  
The volume is 299cm3 

 
SELF-ASSESSMENT EXERCISE  
 
If Z varies directly as the square of x and inversely as the square root of 
y, find the percentage change in Z if x increases by 20% and y decreases 
by 19%. If Z = 3 when x = 6 and y = 16, find Z when x = 12 and y = 25; 
find also Z in terms of x and y. 
 
4.0 CONCLUSION  
 
In this unit, you have learnt that variation has a wide range of usage and 
applications. Attempts had been made within the time limit and scope to 
present what can assist you in the analysis of mathematics in other levels 
of your study.  
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5.0 SUMMARY 
 
The unit has examined the combined theory of variation and practice 
and applications. The unit examined direct, inverse, joint and partial 
variations to drive home the concept of variation. Examples used in the 
exercises were such that can assist you in your independent studies.  
 
6.0 TUTOR-MARKED ASSIGNMENT  

 
1. If y varies directly as Z and y = 10 when Z = 6, find the value of 

Z when y = 12.5 
2.  (a)  R α m and R = 6, when m = 16. Find the law connecting R 

and M. find R when m = 6¼ and m when R = 15.  
(b) Given that y varies directly as X2. How is the value of y 

affected if the value of x decrease by 20%? 
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MODULE 2    INTRODUCTION TO EQUATION 
SYSTEM 

 
Unit 1  Linear Equation 
Unit 2    Simultaneous Linear Equation 
Unit 3    Quadratic Equation 
Unit 4    Analysis of Progressions 
 
 
UNIT 1      LINEAR EQUATION  
 
CONTENTS 
 
1.0 Introduction  
2.0 Objective  
3.0 Main Content  

3.1 Addition and Subtraction of Linear Equation  
3.2 Multiplication of Linear Equation  
3.3 Division of Linear Equation  
3.4 Applications of Linear Equation  

4.0 Conclusion  
5.0 Summary  
6.0 Tutor-Marked Assignment 
7.0 References/Further Reading  
 
1.0 INTRODUCTION  
 
A linear equation is a mathematical statement or an expression that has 
an unknown variable. The unknown variable is raised to the power of 
one. A linear equation usually may have a constant that connects the 
equation with the unknown. The equation is usually connected by an 
equality (=) sign.  
 
2.0 OBJECTIVES  
  
At the end of this unit, you should be able to: 
 
• solve problems of linear equation involving addition and 

subtraction  
• solve problems of linear equation using multiplication method  
• solve linear equation using division  
• solve application problems involving linear equation.  
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3.0 MAIN CONTENT  
 
3.1 Addition and Subtraction of Linear Equation  
 
It was earlier stated that when two things are equal, it means they can be 
estimated quantitatively and the process of estimation is 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  
14y = 28 
14  14 
Y = 2 
 
Example 2: 
 Find the value of x from the following  
3x + 2 = 2x + 10  
Collect like terms  
3x – 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              
ii.  4 – 3x = -7x + 8 
iii. 6x + 7 – 5x = 19 – 2x – 3  
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3.2 Multiplication of Linear Equation  
 
In the multiplication of linear equation, the necessary expansion of the 
equation should first be carried out, then the value of the unknown can 
be determined.  
 
Example 4:  
Find the value of the unknown from the equation below.  
3(x + 3) = 2 (0.5x + 7) 
First clear the bracket through multiplication.  
3(x + 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 = 2.5 
 
Example 5:  
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 (5)y = 2y + 7 
(5)y = 2y + 7 
Subtract 2y form both side  
5y – 2y = 2y + 7 – 2y 
:- 3y = 7 
Divide both sides by 3 to find the value of y  
3y = 7  
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 the value of y 
28/7 = 7y/7,        y  = 4 
 
SELF-ASSESSMENT EXERCISE 
 
Solve the following equations  
i. (3)x – 2 = 10   
ii. 10 (x – 2) = 2(x + 1) 
iii. x(15 + 4) = 5(x + 2)  
 
3.3 Division of Linear Equation  
 
In the division of linear equation, an understanding of the process of 
multiplication of linear equation is needed. |The understanding of the 
multiplication process helps in simplifying the equation to determine the 
value of the unknown variable.  
 
Example 8: Solve the equation                   2y + 5 = 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  
2y2 + 5y – 6y – 15 = 2y2 
Collect the like terms  
2y2 – 2y2 + 5y – 6y = 15 
5y – 6y = 15 
-y = 15 
 
Example 9;  
Solve the equation  
10x + 4   =      2x  
    2    4 
Cross multiply  
10x + 4         =   2x 
   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 
        36 
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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) 
6x2 – 14x – 48x – 112 = 4x2 

Collect like terms  
6x2 – 4x2 + 14x – 48x– 112 = 0 
2x2 – 34x– 112 = 0 
Use the formula to solve the equation and find x  
     -b±      √(b2 – 4ac) 
      2a 
Where a=2, b=-34, c=-12 
Substitute into the formula  
    
 - (-34)±  √{ (-34)2 – 4 x 2 x - 112} 
        2 x 2 
    34 ±   √{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   
 
ii. Solve the equation  4x + 5    = 4x  
         2   8 
 
3.4 Applications of Linear Equation  
 
The equations that have been solved were necessary only to find the 
number represented by some letters. This section will show how 
practical problems that involve linear equation can be solved. In each 
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case a letter is introduced to stand for the unknown variable to be 
calculated.  
 
Example 11:  
Emma and Kehinde are to share N54 such that Kehinde has N8 less than 
Emma. Find the share of each person.  
Let’s denote Emma’s share by x  
Kehinde has N8 less than Emma = - 8  
They share a total of N54 
: - x + x - 8 = 54 
Collect like terms x + x = 54 + 8  
2x = 62 
Divide through by 2   2x = 62 
              2     2 x = 31.   
Emma’s share is N31 
Kehinde’s share = x – 8   31 – 8 
  = N 23.  
Kehinde has N23.  
 
Example 12: 
 Kufe drove for 3 hours at certain speed and then doubled that speed for 
the next 2 hours. If Kufe drove the car covering 63kms. 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  
:- 3x + 4x = 63 
             7x = 63 
Divide through by 7 to find x            7x = 63  
                    7   7               x = 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 and then doubled that speed 
for the next 2 hours. If the total distance covered was 126kms. altogether 
(1) find the speed for the first three hours (2) find the distance covered 
for the period he doubled his speed.  
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4.0 CONCLUSION  
 
The analysis in this unit demonstrates the fact that linear equation is 
important in business and managerial decisions. Linear equation can be 
used to solve problems relating to management practice in companies 
and even private business establishment. A knowledge of linear equation 
help to increase the practical application of quantitative reasoning in 
workplace.  
 
5.0 SUMMARY  
 
In this unit you have learnt the meaning and the application of linear 
equation. You are now conversant with the addition, subtraction, 
multiplication and division of linear equations. This is to broaden the 
scope of your understanding.  The applications of linear equations were 
also treated so that you will not think linear equation is 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 + 8 
b) 4 = x – 2  
 3 (x + 4) 

2.  (a) Paul and Peter received an award of N21,000 as a reward 
for their excellent performances with a condition that Peter 
will receive N3,000.00 more than Paul. Determine the 
amount Peter and Paul will receive.  

(b) A certain number is multiplied by 8 and then 28 is added, 
if the result is 100. Find the original number.  
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UNIT 2       SIMULTANEOUS LINEAR EQUATION  
 
CONTENTS  
 
1.0 Introduction  
2.0 Objectives  
3.0 Main Content  

3.1 Solution by Substitution  
3.2 Solution by Addition  
3.3 Solution by Subtraction  
3.4 Application of Simultaneous Equations  
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5.0 Summary  
6.0 Tutor-Marked Assignment  
7.0 References/Further Reading  
 

1.0 INTRODUCTION  
 
A simultaneous linear equation is a set of equations with more than one 
unknown variables, however the number of the unknown variables are 
usually as many as the set of equation.  
 
2.0 OBJECTIVES  
 
At the end of this unit, you should be able to:  
 
• define a simultaneous equation  
• find the solution to any simultaneous equation by substitution  
• solve simultaneous equation by addition  
• solve simultaneous equation problem using elimination by 

subtraction  
• work practical problems involving simultaneous equation. 
 
3.0 MAIN CONTENT  
 
3.1 Solution by Substitution  
 
This is a method of finding solution to simultaneous equations where 
one of the equations is rearranged such that one of the unknown is made 
the unit and becomes the subject of the equation where it is substituted 
into the remaining equation, this helps provide a solution to one of the 
unknowns.  

 
Example 1:  
The demand for bread in market x and y is given as follows.  
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. 
 = 2  

Substitute the solution of y into equation (3) to determine 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  
x = 21 – 3w  
   2  -   - - (3)  
Substituting equation (3) into equation (2), we have  
 2w + 5 (21 – 3w) = 3 - - - (4)  
   2  
:. 4w + 105 – 15w = 6  
   4w – 15w = 6 – 105  
 - 11w = - 99  
 W = 99  
        11 
    =   9  
Substitute for w into equation (3)    
X  = 21  - 3w  
      2  
 = 21 – 3 (9)  
      2 
 = 21 – 27 
      2  
 = - 6  
    2 = - 3  
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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  
7x + y   = 9 

 
3.2 Solution by Elimination using Addition  
 
When the method by substitution involves awkward fractions, it is easier 
to use the method of elimination by addition or subtraction. 

 
Example 3:  

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

 
Elimination by addition involves adding equation (1) and equation (2) 
together. When this is done the term y will disappear leaving only x 

 3x – 2y = 11 
 5x + 2y = 29  
 8x  +   0  = 40    -   - - - (3)  

 
What is left from the equation after elimination by addition is  8x = 40 
the value of the unknown variable x can now be determined. 

  x   =   40  
   8 
  = 5 

 
Substitute x = 5 into equation (1) so that the y unknown can be 
calculated this gives:               3x  - 2y   = 11  

   3 (5) – 2y = 11 
   15 – 2y    = 11   
   - 2y  =  11 – 15  
   - 2y = - 4  
   y = - 4  
         - 2  
   =    2   
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SELF-ASSESSMENT EXERCISE    
 
Solve the following simultaneous equation by elimination using 
addition.  
i.         x + y = 11  

x  - y = 5  
ii. 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 the unknown in a 
simultaneous equation by subtracting one equation from the other, then 
determine the unknown variables.  

 
Example 4: 
Solve the simultaneous equation by elimination using subtraction.  

2x + 5y = 28 - - - (1) 
2x + 3y = 3  - - - (2)  

 
When equation (1) is subtracted from equation (2) the term x will 
become zero and therefore disappears from the equation system.  

2x + 5y = 28 - - (1)  
     - 2x + 3y = 3   - - (2)  
 0      2y =26  
 2y = 26  
 y =  26  
  2 
 = 13  
Substitute y = 13 in equation (2) to determine the value of x, then we 
have  
 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 unknown variable is known as 
elimination. It does not matter which unknown is eliminated, 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   ii.   3a  -  b  = 11  
 x   + 2b = 6   2a –  3b = 5  
 
3.4 Application of Simultaneous Equations  
 
This involves solving problems that we commonly encounter in daily 
interaction, sometimes it may be in the business transactions and other 
activities.  
 
Example 5:  
 
In a market survey within Jos, it was discovered that within Ahmadu 
Bello Way, 6 exercise books and 12 biros cost N144. However at 
Rayfield, 8 exercise books and 10 biros cost N 132. Determine the price 
of a biro and an exercise book.  

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

8x  +   10y  =   132  - - - (2)  
 
Determine the value of exercise book and a biro by multiplying equation 
(1) by 8 and equation (2) by 6 to bring x variable to the same unit  

      6x  +  12y   =   144  - - - (1)  x 8  
 8x  +   10y  =   132  - - - (2)  x 6  
 48x  +  96y  =  1152  -  -  (3)  
 48 x +  60y  =  792   - -    (4)  

 Subtract equation (4) from equation (3) 
  48x  +  96y  =  1152   
   -  48 x +  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  
6x = 24  
  X = 24 
          6  
    =   4  

 
Example 6:  
6 years ago Edeh was 3 times as old as Ebo. Their combined 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 (3) into equation (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  
 x = 24 – 9  
 x = 15  
Edeh is 15 years while Ebo was 9 years.  
 

4.0 CONCLUSION 
 
In this unit you have learnt that simultaneous linear equation is very 
vital in business practice and daily interactions. A good knowledge of 
simultaneous equation will help you solve many common problems. 
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5.0 SUMMARY  
 
In this unit, you are now conversant with the meaning and scope of 
simultaneous linear equation. The methods of finding solutions to 
simultaneous equations examined are elimination by substitution, 
addition and subtraction. You have also learnt how to solve practical 
problems on simultaneous equations.  
 
6.0 TUTOR-MARKED ASSIGNMENT  
 
1. Solve the following simultaneous equations.  

a) 6x  - 5y  = 27  b)   3y + 2z = 12  
 3x  + 4y  = 16   5y – 3z = 1  

2. A certain number is formed of two digits; its value equals four 
times the sum of its digits. If 27 is added to it, the sum is the 
number obtained by interchanging the digits. What is the 
number? 
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UNIT 3    QUADRATIC EQUATION  
 
CONTENTS  
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1.0 INTRODUCTION  
 
A quadratic equation is an equation of second degree, that is an equation 
in which 2 is the highest power of the letter in the equation. There are 
different methods of determining the solution to quadratic equations. 
Some of the methods include factorization, completing the square, 
solution by formula and solution by graphical methods. You are required 
to study the methods carefully so as to have adequate exposure in 
quantitative reasoning.  
 
2.0  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 MAIN CONTENT 
 
3.1 Solution by Factors  
 
The method of finding solution to quadratic equation by factors requires 
looking for appropriate factors for the unknown and the integers within 
the equation. 
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Example 1: 
 x2 – 25 = 0  
The factors of x2 and 25 are x and 5 :- x2 – 25;  
(x + 5) (x – 5) = 0  
:- either x + 5 = 0 or x – 5 = 0 
:- x = -5 or 5  
x2 = 25 
The second takes the square root of each side; the square root of 25 
which is either 5 or – 5 because (+5) (+5) = 25 and (-5) (-5) = 25 
Therefore x = 5 or -5. The answer is usually written as x = ± 5.  
 
Example 2: 
 Solve the following quadratic equation  
(x + 3) (x – 5) = 20  
Multiply out the equation to form the quadratic equation as follows.  
x2 – 2x – 15 = 20  
:- 22 – 2x – 35 = 0  
(x – 7 ( x + 5) = 0  
either x – 7 = 0 or x + 5 = 0 
x = 7 or x = -5 
 
Example 3: 
 Solve the following quadratic equation:  
8x2 + 6x = 9  
8x2 + 6x – 9 = 0  
 
Find the factors (2x + 3) (4x – 3) = 0  
:- either 2x + 3 = 0 or 4x – 3 = 0 
:- 2x = -3 or 4x = 3 
:- x = 3/2 or   ¾  
 
SELF-ASSESSMENT EXERCISE  
 
Solve the following equations  
i. x2 – 6x + 9 = 0,   ii.   x2 – 5x – 6 = 0,   iii.  x2 + 9x + 14 = 0  
 
3.2 Solution by Completing the Square  
 
This involves a process of converting the equation into perfect square 
and taking the root of each side. Example: to convert x2 + 6x into a 
perfect square we add to it (½ of 6)2 = 32 because x2 + 6x + 32 = (x + 3)2 
similarly to convert y2 – 7y into a perfect square, we add to it (½ of 7)2 = 
(7/2)

2, because y2 – 7y + (7/2)
2 =       (y – 7/2)

2 
 
Generally, equation y2 + bx becomes a perfect square if we add (½b)2 to 
the equation y2 + by + (½b)2   =  (y + ½)2 
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Example 4: 
 Solve the following equation by completing the square y2 - 6y = 27.  
 Add 32 to each side of the equation    y2 + 6y + 32 = 27 + 9  
                                                                       :- (y + 3)2 = 36.  
Take the square root of each side: the square root of 36 is either + 6 or -
6.  
:- y + 3 = +6 or y + 3 = -6 
:- y = 3 or -9. 
 
Example 5: 
What should be added to y2 + 6y to make the expression a perfect 
square?  
Suppose y2 + 6y + k is a perfect square, and that it is equal to (y + a)2. It 
is known by expansion that (y + a)2 = y2 + 2ay + a2  therefore y2 + 2ay 
+a2 and y2 + 6y + k are identically equal. If we compare the coefficient 
of y,  
2a = 6 
:- a = 3.  
Therefore y2 + 6y + k = (y + 3)2 
                                     = y2 + 6y + 9.  
This shows that 9 should be added and k equals 9. Then the equation is 
y2 + 6y + 9 (y + 3)2.   In practice the quantity to be added is the square 
of half of the coefficient of y (or any other letter that may be involved in 
example 5 above. The coefficient of y is 6, half of 6 is 3, and the square 
of 3 is 9 that is why 9 should be used to make it a perfect square.  
 
Example 6: 
Solve the equation by completing the square y2 – 8y + 3 = 0.  
The left hand side of the equation does not factorize, therefore the 
equation is first rearranged to make the left hand side a perfect square.  
y2 – 8y + 3 = 0  
Subtract 3 from both sides 
y2 – 8y = -3 
Add 16 to both sides of the equation  
y2 – 8y + 16 = -3 + 16 
y2 -8y + 6 = 13 
(y – 4)2 = 13  
:- y – 4 = ± √13 
:- y = 4 ±  √13 
 
SELF- ASSESSMENT EXERCISE  
 
i. From the following add the term that will make each expression a 

perfect square.  
(a) w2 – 4w  (b)  y2 – 7y  (c)  x2 + 5x 

ii.  Solve the equation below  
(a)   x2 + 18 = 9x  (b) x2 + 10x + 21 = 0  (c) 9y2 + 6y + 1 = 0 
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3.3 Solution to Quadratic Equation by Formula  
  
Mathematically, any quadratic equation can be reduced to the form of 
expression as ax2 + bx + c = 0. The formula for the values of x is often 
called almighty formula or the formula. It can be expressed as follows.  
 
-b± √(b2 – 4ac) 
 2a 
 
Example 7: 
 Solve the quadratic equation 5x2 = 9x _ 6. The equation ax2 + bx + c = 
0 is equivalent to 5x2 – 9x – 6 = 0 through rearrangement. Therefore 
a=5, b=-9, c=-6. It can now be substituted into the formula as follows.  
  x  = -(-9) ± √{(-9)2 – 4 (5) (- 6)}  
  2 (5)  
= 9 ±   √(81 + 120) 
     10 
9 ±   √201 
     10 
x= 9 ± 14.8 
   10 
  x  =  – 23.18  or  -5.18 
      10                 10 
= 2.318  or -0.518 
 
SELF-ASSESSMENT EXERCISE  
 
Solve the following equation:  
i.  x2 + 7x = 5      ii.  5x2 – 7x – 4 = 0    iii.  2x2 – 5x = 4  
 
3.4 Solution by Graph  
  
Quadratic equation can be solved using graphical method. In this 
method, the equation and the range for the graph would be given.  
  
Example 8:  
Given the following quadratic equation y = 2x2 – 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 y = 2x2 – 7x – 2  
X -1 0 1 2 3 4 
-2 -2 -2 -2 -2 -2 -2 
2x2 2 0 2 8 18 32 
-7x 7 0 -7 -14 -21 -28 
Y=2x2-7x-2 7 -2 -7 -8 -5 2 
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           10 –  
   5 –  
 
-1   1 2 3 4 
 –5   –  
 –10 –  
 
 
 
 
 
 
 
 
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 be read to determine the 
actual points that are optimal.  
 
SELF-ASSESSMENT EXERCISE  
 
Draw the graph of y where y = 4x2 + 6x – 7 for values of x range from – 
3 to + 2  
 
4.0 CONCLUSION  
  
In this unit, you have learnt that quadratic equation can be solved using 
different methods so as to enrich our knowledge of algebra in business 
and planning. You have seen how important it is to use different options 
in solving the same problem. It could be in your business or daily 
transactions.  
 
5.0 SUMMARY  
  
The unit has thrown more light on the operations of quadratic equations 
using completing the square, factorization, formula and graphic 
methods. Any of the methods will give the same solution. However the 
choice is for you to determine the approach that you understand best.  
 
 
 

Y = 2x2 – 7x - 2 
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6.0 TUTOR-MARKED ASSIGNMENT  
 

1. Given the following quadratic equation; y = 2x2 – 3x – 7 = 0 
using the range of x = -1 to +4, plot the graph and read the roots.  

2. (a)  Solve the quadratic equation 3y2 – 4y + 5 = 0 
      (b)  Solve the equation y2 – 4y + 13 = 0  

(c)  Solve the equation x2 – 7x + 10 = 0  
 
7.0 REFERENCES/FURTHER READING  
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UNIT 4     PROGRESSIONS  
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1.0 INTRODUCTION  
  
A progression is a set of numbers in some definite order in successive 
terms or numbers of a sequence formed according to a given number of 
rules or conditions. The progression at any given time is an integer, a 
real number. The number could be positive or negative depending on the 
circumstance and the question that would be solved.  
 
2.0 OBJECTIVES  
 
At the end of this unit, you should be able to:  
 
• explain arithmetic progression  
• discuss geometric progression  
• discuss the application of progressions.  
 
3.0 MAIN CONTENT  
 
3.1 Arithmetic Progression Concepts  
  
An arithmetic progression is a sequence in which quantities increase or 
decrease by a common difference. The sequence 5, 7, 9, 11 … n is an 
arithmetic progression since the difference between any two consecutive 
terms is 2. The sequence 3, 7, 11, 15, 19, 23 … n is an arithmetic 
progression where the difference between any two consecutive terms is 
4. Arithmetic progression occurs in the form of negative integers such as 
-2, -5, -8, -11 … n, as the difference between any two consecutive term 
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is  -3. An arithmetic progression can also have a combination of positive 
and negative integers such as 14, 8, 2, -4, -10, -16.  
 
Given the sequence 1, 3, 5, 7 …n,  you would observe that there is a rule 
governing the sequence as each number other than the first can be 
obtained from the preceding one by adding a fixed number 2. Each 
number or quantity in a progression is called a term, the difference 
between one term and the preceding one is called common difference 
which is denoted by‘d’. The first term in a progression is conventionally 
denoted by ‘a’.  
 
The terms generally of an arithmetic sequence can be written as, a, a + 
b, a + 2d, a + 3d … a + (n–1) d. Therefore the nth term of an arithmetic 
progression is given by t = a + (n–1)d  
 
The sum of an arithmetic progression (ap) is given by                                   
Sn = n/2{2a + (n–1) d} 
Or  
Sn = n/2 (a + L) 
Here, L is the last term in the arithmetic progression.  
 
3.2 Finding the nth Term of Arithmetic Progression  
 
Based on the introduction, we stated that the nth term of an arithmetic 
progression can be computed as:  Sn = a + (n – 1)d. where ‘a’ is the first 
term, ‘d’ = common difference.  
 
Example 1: 
 Find which term is 383 from the following series, 5 + 8+ 11 + … n. 
 
Solution  
Based on the series the first term ‘a’ = 5, the common 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  3n = 381 
     3 3 
   n = 127.  
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Example 2: 
 In an arithmetic progression, the third term is 10 the 7th term of this 
progression is 34. Find the first term and the common difference.  
Solution     The first term = a, the common difference = d  
Therefore the 3rd term equation is = a + 2d = 10  …. (1)  
The 7th term equation is  = a + 6d = 34 ……..  (2) 
Solve the equations simultaneously  
a + 2d = 10  
a + 6d = 34 
      4d = 24 
4d = 24  
4d  = 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 should be so that the sum may 
be 72? 
 
3.3 Computation of the Sum of Arithmetic Progressions.  
 
Example 3: 
 Find the sum of the first 28 terms of an arithmetic progression whose 
series is given as 3 + 10 + 17 + … n  
Sn = n/2{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 arithmetic progression whose 
first term is 3, and the common difference is 7.  
 
3.4 Geometric Progression  
 
If the consecutive terms of a sequence differ by a common ratio, the 
terms are said to form a geometric progression. In other words, this is a 
type of progression in which one term other than the first can be 
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obtained from the preceding one by multiplying or dividing by a 
constant quantity known as the common ratio denoted by ‘r’ The first 
term of a geometric progression is conventionally denoted by ‘a’.  
    
The general form of geometric progression is given by as, a, ar, ar2, ar3 
….arn – 1  

The nth term of a geometric progression is given by the formula  
GPn = arn – 1  
 
Example 4: 
 If the third term of a geometric progression is 20 and the seventh term is 
320, what is the first term and the common ratio?  
The Third Term  = Gp3   is     ar3–1 = 20 
    = ar2 = 20 ……  (1) 
The Seventh Term  = is ar7-1 = 320 
    Ar6 = 320……  (2) 
Divide equation (2) by equation (1) 
ar6 = 320 
ar2     20 
r4 = 16 
r = 4/16 
r = 2  
Substitute for r in equation (1)  
ar2 = 20 
a22 = 20 
a4 = 20  
a = 20/4 = 5  
Find the sum of the geometric progression, given that the geometric 
progression series is:  Sn = a + ar + ar2 + ar3 + … arn–1  …. (1) 
Multiply through by r the common ratio  
 rsr = ar + ar2 + ar3 + ar4 + … + arn  …. (2) 
Subtract (1) from (2) 
Sn = rsn = a - arn 
S (1 – r) = a (a – rn) 
Sn = a(1 – rn)   Used when r < 1 
    1 – r 
Sn a(rn – 1)   Used when r > 1 
 r – 1  
 
Example 5: 
 The second and third term of a geometric progression are 16 and 64 
respectively, find the first term and the common ratio of the progression.  
The second term ar = 16 
The third term ar2 = 64 
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ar = ar+2 

16     64 
64 = ar2 
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 and the seventh term is 
320, what is the sum of its first nine terms? 
Gp3:- ar2 = 20 
Gp4:- ar6 = 320 
ar6 =    320 
ar2   20 
r4 = 16 
r = 2 
Substitute and find common ratio  
ar2 = 20  
a22 = 20 
4a = 20 
A = 20/4 = 5 
Sn = a(rn – 1) = 5(29 – 1) = 5(512 – 1)  = 2555 
   r – 1      2 – 1          1  
 
3.5 Applications of Progressions  
 
A man starts work with an annual salary of N14, 000 and received 
annual increase of N480 a year (a) How much did he receive for the first 
four years. (b) How much will he receive in the tenth year of 
employment?  
Apn = a + (n – 1)d 
Ap1 = 1400 + (1 – 1) 480 
1400 + (0) 480 
= 14,000.  
Ap2 = 14,000 + (2 – 1) 480 
= 1400 + (1) 480 
= 1400 + (1) 480 
1400 + 480 
14480. 
Ap3 = 1400 + (3 – 1) 480 
= 1400 + (2) 480 
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1400 + 960 
14960.  
Ap4 = 1400 + (4 – 1) 480 
1400 + (3) 480 1400 + 1440 
= 15440 
The total amount for the first four years will be 1400 + 14480 + 14960 + 
15440 = 58880 
 
b. In the tenth year n = 10  
Ap10 = 1400 + (10 – 1) 480 
1400 + 9 (480) 
1400 + 4320 
18320 
 
SELF-ASSESSMENT EXERCISE  
 
Umenemi was employed earning N12, 000 annually. He is offered a 
choice between a yearly increment of N150 and an increment of N420 
every two years. Calculate the total sum he will earn in the course of 20 
years under each option offered to him.  
 
4.0 CONCLUSION  
 
In this unit, you have seen that arithmetic and geometric progression 
form an integral part of business mathematics. It equally has wide 
applications in business and economics. Therefore it is very essential for 
you to get involved in the learning of progressions as a means of 
enhancing quantitative reasoning.  
 
5.0 SUMMARY  
 
In this unit, the meaning and scope of progressions have been examined. 
The concept of arithmetic progression, geometric progressions and the 
process of deriving the formula and applications of the equations were 
used in the progressions. The application of progression in business life 
was also highlighted and illustrated to give a balanced 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 form an arithmetic 

progression.  
2. (a)  The third term of an arithmetic progression is 42 and the 

13th term is 182, find the first term and the common 
difference.  

(b)  A man was employed with an annual salary of N280, 000 
and receives an annual increment of N820 (i) How much 
does he receive for the first three years?   
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MODULE 3    STATISTICAL INVESTIGATION AND 
DATA COLLECTION  
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1.0 INTRODUCTION  
  
Statistics is a process of factual data collection and analysis of the 
collected data. It involves collection of numerical facts in a systematic 
way. Statistics also involves the careful analysis of the data collected in 
form of tables and the interpretation of such data. It also involves the use 
of scientific method of collecting, organising, summarising, presenting 
and analysing data as well as drawing conclusions so as to make you 
take reasonable decisions concerning a given phenomenon.      
 
2.0 OBJECTIVES  
  
At the end of this unit, you should be able to:  
 
• explain the basic concept of descriptive and inferential statistics 
• discuss strategies of statistical enquiries 
• discuss and apply the data collection method in statistics.   
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3.0 MAIN CONTENT  
 
3.1      Descriptive and Inferential Statistics 
 
(1) Descriptive Statistics  
 
In descriptive statistics, the data collected describes the situation that 
existed at the point the census was taken. It provides a step by step detail 
of data available and collected at any given period. The important 
characteristic of descriptive statistics is that the population to be studied 
is included. If the University of Jos, for example, is taken as a point of 
discussion, the Vice Chancellor should know the number of deans of 
faculties, the heads of departments and the heads of units who are 
regarded as administrative instruments in the institution. The deans 
should know the number of heads of departments and other staff 
members. The knowledge of the categories of staff is also important. So 
also does it apply to the head of department and lecturers who need to 
know the number of students and the score of each student in each 
course. Events are described as they happen and these could be 
presented in: 
 
i. bar charts  
ii.  pie charts or in pictorial form.  
 
Supposing in the faculty of social sciences, each student is allocated a 
file and all information required of them is included in these files, a lot 
of things can be done with the information. If we want to consider the 
scores of female and male students statistically, we can draw graphs to 
represent the information. If we are concerned with the relationship of 
individual scores to the averages that have been computed, we can 
change the raw scores to standard score. All of the foregoing operations 
are included in what is referred to as descriptive statistics. 
 
Descriptive statistics presents information in a convenient format usable 
and understandable in words with little figures included in the 
description of the data.  
 
(2) Inferential Statistics  
 
This is a data collected and used to make inference as related to the 
occurrence of events. Inferential statistics, which is mostly linked with 
probability theory, involves estimate outcomes of events. According to 
“Philips (1980), “it is that measure you have gotten that could have 
occurred by chance”. Therefore statistics of inference essentially has to 
do with the measurement of chance.   
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We usually start with setting up a hypothesis or a number of hypotheses 
specifying our assumption(s) at the beginning of a study. For example, 
we can say that most members of the PDP are conservative in respect of 
economic policies while ANPP members take a liberal approach to 
economic policies. We are able to make these assumptions from selected 
samples of members of the two parties. Sometimes, this hypothesis may 
turn out to be true and it may also be false. When this happens, it is not 
possible to generalise because we may not be correct and a problem 
might arise.  
 
This problem has been acknowledged in statistics and what to do is to 
make sure we use the most appropriate method and 
measurement/analytical procedure so that the result we get will 
approximate the real population characteristic. Making inferences is a 
question of chance. However there are methods available for us to 
determine whether the results we obtain from a statistical investigation 
could be attributed to a chance occurrence even if its opposite is 
generally true. On the other hand, we could also measure the odds that 
the result of our investigation is false. This will place us in a position to 
make right conclusion on a particular social or political phenomenon. 
When we do this, there is to a certain measure the possibility of the truth 
or falsehood of our result which will be accepted to measure or test the 
statistical significance of our result.  
  
Inferential statistics can be divided into two namely: 
 
• deductive statistics  
• inductive statistics  
 
(A)  Deductive Statistics.  It is the act of drawing inference about a 

sample using our knowledge of the population. The process 
involves arguing from the general (the population) to specific (the 
sample). It is deductive inference when probability of an event 
within a population context is obtained from a prior knowledge of 
the parameters of the distribution.  

 
(B)  Inductive Statistics. It is the process of drawing inference about 

the population from the sample. It is arguing from the specific to 
the general. Reason of cost, time factor, accuracy and other 
constraints may make a complete enumeration (census) of the 
population impossible. The alternative is the use of concepts in 
probability to draw a sample from the population to obtain an 
estimate of the population parameters and test statements 
(hypothesis) about the parameters.   
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(C) Correlation Statistics: This is a statistical method that involves a 
comparison between two events. For example, the first semester 
test scores in statistics can be compared with the second semester 
test scores in year two. In statistics, this study of prediction is 
referred to as “Regression Analysis” the results of correlation 
analysis are used to study the reliability and validity of the test. 
Correlation analysis is a major part of statistical methodology.  

 
SELF-ASSESSMENT EXERCISE 
 
Explain inductive and deductive statistics. 
 
3.2    Statistical Inquiries  
 
The businessman or indeed anyone who has to administer any 
organisation is concerned with inquiries of many kinds. Some of these 
are capable of being treated and tested statistically and statistical 
evidence can be provided in respect of the information desired 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 investigation as this will 
influence the type of information to be obtained. Suppose the problem 
concerns wages in a factory, is it about wages earned or wage grade? 
Does the statistics concern all employees or only (women or men)? 
Should lost time, overtime, and bonus payments be included or allowed 
for?  Should receipts in kind be included in the wage? The purpose of 
the investigation will provide guidance as to the exact information that 
ought to be obtained.  
 
2. Selection of the Sample  
 
In most problems concerning the administration of business, 
governmental or personal affairs or in making scientific generalisation, 
complete information cannot be obtained. Hence incomplete information 
must be used and this means taking the sample. The size of the sample 
and the sampling method will have to be determined. The 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 be of value. Usually, some 
questions have to be drafted to get the exact information needed for a 
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given time. A pilot survey is useful to enable a satisfactory questionnaire 
to be obtained. A great deal of information in business however is 
already available in form of accounting records, costing and 
administrative information about personnel. Questionnaires, apart from 
market research are therefore useful only for special inquiries.  
 
4. Data Collection  
 
Where not available as administrative published records, the most 
satisfactory way to obtain information is by means of enumerators or 
postal questionnaires. The types of questions to be asked depends on 
whether postal questionnaires are going to be used or enumerators are to 
be sent out. Questions for postal questionnaires are usually simple and 
easy to understand but those questions given to enumerators may be 
complex: Because enumerators would be there themselves and would be 
able to explain it clearly. Enumerators are usually trained on how to ask 
the questions before they are sent to the field. They also understand the 
objective of the research so that they work with a clear vision and focus.  
 
5. Editing the Schedule  
 
Questionnaires require checking, sometimes coding and calculations 
made before conclusion can be drawn to pick relevant information from 
the study. 
 
6. Organisation of Data  
 
The items need to be counted or the value summed up either in quota or 
in various categories before they can be calculated.  
 
7. Analysis and Interpretation  
 
Before the information acquired can be used, it is analysed and then 
interpreted. This requires a sound knowledge of statistical methods and 
also a sound knowledge of the subject for which statistical evidence has 
been obtained.  
 
8. Presentation  
 
This might take the form of tables, charts and graphs that will give a 
picture of the data under study. The presentation of statistical 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 where necessary we make 
recommendations. Tables and charts usually play an important part in 
biz reports. Such reports are sent to government department, business 
(biz) organisation and private bodies to be used for planning. 
  
3.2.1 Uses of Statistics and Statistical Information  
 
Although statistics is a powerful tool for analysing numerical data, its 
application is widely seen in all fields of human endeavours. For 
instance we apply statistics in the following fields. 
 
A. Physical Science. It can be used to determine whether or not 

experimental results should be incorporated into the general body 
of knowledge.  
 

B. Biological and medical science. Statistics guides the researchers 
in determining the experimental findings that are significant 
enough to demand further study, or to be tested more to meet 
human needs. Thus the physician uses statistics to access the 
effectiveness of a particular treatment and statistics also helps the 
pharmacologists to evaluate a proposed drug. In some fields such 
as genetics, statistics is thoroughly integrated into the field to 
study the multiplication of cells and other variables.   
 

C. Social Sciences. The role of statistics in the social sciences 
cannot be ignored especially in business administration. Also in 
accounting, political science, psychology, sociology and 
economics. The behavior of individuals and organisations can be 
monitored through “numerical data” to lend credence to models 
and theories that are applicable to man.   
 

D. Engineering, Education and Business. The professional fields 
of engineering, education and business all employ statistics in 
planning, establishing policies and setting standards. The 
headmasters or principal of a school may use statistics to write 
the curriculum, the school enrolment and the teachers required. 
The civil engineer can use statistics to determine the properties of 
various materials and perform some durability tests. The 
company manager may employ statistics to forecast sales, design 
products and produce goods more efficiently.  
 

E. Meteorology. Statistical information is also used in meteorology 
i.e. the science of weather prediction. In fact, the application of 
statistical techniques is so widespread and the influence of 
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statistics in our lives and habits is so great that the importance of 
statistics can hardly be over emphasised. There can be little doubt 
then on the effect of statistics and statistical techniques on each of 
us. The result of statistical studies are seen but perhaps not 
realised.  

  
In scientific and behavioral research, statistical tools enable success of 
research results. In business and economic situations, its use is highly 
appreciated. Below is the summary of some of the uses of statistics in 
everyday life: 
 
1. For summarising large mass of data into concise and meaningful 

form leading to a better understanding of condensed data.  
2. Giving visual impact on data especially when presented in 

diagrams and charts.  
3. Enabling  comparison to be made among various types of data  
4. Making conclusions from data generated in pure experimental, 

social and behavioral research.  
5. Enabling a business establishment to make accurate, reasonable 

and reliable policies based on statistical data.  
6. Predicting future events in daily life and business.  
7. For the formation as well as testing of hypothesis.  
8. For prediction of Gross National Product (comparing it with that 

of other countries) input-output analyses, public finance and 
consumer finance. 

9. For budgeting and planning  
10. Widely used in industrial and commercial dealings as well as 

government establishment.  
11. Enables one to understand relevant articles in scientific journals 

and books.  
 
3.2.2  Problems of Data Collection  
 
Data collection can be difficult or inaccurate sometimes. The absence 
and non-availability of accurate statistical data may be due to all or 
some of the following reasons.  
 
1. Lack of proper communication between users and producers of 

statistical data.  
2. Difficulty in estimating variables which are of interest to 

planners.  
3. Ignorance and illiteracy of the respondent.  
4. High proportion of non response due to suspicion on the part of 

respondent.  
5. Lack of proper framework from which samples can be selected.  
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6. The wrong ordering of priorities including misdirection of 
emphasis and bad utilisation of human and material resources.  

 
3.2.3  Limitations of Statistics  
 
1. Statistical data or result is only an approximation of the total and 

therefore not entirely accurate in some cases. This is because not 
all the population will be covered for any sample study.  

2. Statistics, if not carefully used, can establish wrong conclusion 
and therefore it should only be handled by experts. Where experts 
are not available, some form of training should be conducted for 
those that may be required to carry out any statistical research.  

3. Statistics deals only with aggregate of facts as no importance is 
attached to individual items.  

 
SELF-ASSESSMENT EXERCISE 
 
i.   List and explain the steps of statistical enquiry. 
ii.    List the uses of statistics and statistical information 
 
3.3  Methods of Data Collection 
 
Business data are collected in the normal cause of administration and not 
specifically for statistical purpose, however, there is no reason why 
records should not serve the two purposes and in such cases, care should 
be taken to ensure that the record is accurate statistically as well as 
administratively. 
 
The following list covers some of the important methods of collecting 
data. 
 
1. Postal Questionnaire  
 
This takes the list of questions sent by post. Unless of course the 
respondent has an interest in answering it or is under legal compulsion, 
the postal questionnaire is generally unsatisfactory, producing few 
replies and those of a biased nature. The postal questionnaire is 
satisfactory when sent by trade associations to the members, since the 
members have interest in answering it. Some firms have tried to get 
answers by offering small gifts. This is not a very good idea since it will 
produce biased answers as the respondent tries to please the donor.   
 
2. Questionnaire to be filled by the enumerator  
 
This is the most satisfactory method. The enumerator or field workers 
can be briefed so that they understand exactly what the questions mean. 



MBA 816                                    BASIC MATHEMATICS AND STATISTICS FOR MANAGERS 

66 
 

They get the right “answers” and they fill in the questionnaire more 
accurately than would be the respondent themselves.  
 
3. Telephone  
 
This involves asking questions by phone calls to the respondent. Asking 
questions by telephone is not usually a very good method. People who 
possess telephones form a biased sample. Telephone interviews are 
useful for certain kinds of radio research.  
 
4. Direct Observation  
 
This method entails sending observers to record what actually happens 
while it is happening at the current period. An example of this method 
being suitable is in the case of traffic census. Actual measurement or 
counting also comes under the heading of direct observation Examples 
occur in statistical quality control. It can either be participatory or non- 
participatory.  
 
5. Report  
 
This is a method that may be based on observations or informal 
conversations. These are usually incomplete and biased but in certain 
cases it may be useful.  
 
6. Results of Experiments  
 
This method is of interest to the production mangers, engineers, the 
agronomists and applied scientists. It requires carrying out experiments, 
sample tests, and laboratory examinations to determine the behaviour of 
certain events. 
 
7. Interview  
 
The researcher asks the respondent the questions listed. The listed 
questions provide a guide to what is being investigated. He or she also 
fills in the answers. The researcher now has the duty of obtaining 
accurate information from the respondent. The interviewer must record 
factually and accurately, all the answers given. The interviewer must be 
sure of interviewing the right person or sample.   
 
8. Personal Investigation  
 
Personal investigation involves the researcher using direct contact with 
the respondent. These tends to be time consuming, expensive and 
limited in size, but the data collected will be complete and reliable. It is 
useful for pilot survey.  
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9. Team of Investigation  
 
It is the same as the personal investigation method. The only difference 
is that the investigators go to the respondents in a group. The group can 
cover a large field than the personal investigation, but it will be more 
expensive. The members of the team should obviously be carefully 
briefed to ensure that the data they collect is satisfactory. This method is 
sometimes called “delegated personal investigation”. 
 
10. Registration Method  
 
This method involves the recording of vital events as they are taking 
place within a given time. Vital events include statistics on births, 
deaths, migration immigration, separation and adoption.  
 
11. Panel Method  
 
This method is commonly used in interviewing job seekers in Nigeria. 
Under this method, certain groups of people that are specifically trained 
interview certain people. This is to determine the true position of events 
under study. 
 
SELF-ASSESSMENT EXERCISE 
 
List and explain the various methods of statistical data collection. 
 
3.4   Sampling Process in Data Collection 
 
Instead of obtaining data from the whole of the material being 
investigated, sampling methods are often used, in which only the sample 
selected from the whole is dealt with and from these samples 
conclusions are drawn relating to the whole population. If conclusions 
are to be valid, the sample should be the representative of the whole, the 
selection of these samples should therefore be made with great care.  
 
3.4.1  Reasons for Using Samples  
 
1. It is used in collecting data based on certain characteristics of a 

group of individuals or objects. It is often impossible or 
impracticable to observe the entire group, especially if it is large. 
Instead of examining the entire group called the population or 
universe, one examines a small part of the group called “a 
sample” 

2. Even where complete inspection is possible, sampling may have 
economic advantages. Resources such as materials, time, 
personnel and equipment, are limited in any investigation. It is 
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then necessary to use the available resources to get necessary 
information by selecting a sample instead of the entire 
population.  

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

 
In any case, the sample chosen must be a representative of the whole 
population as the sample would provide information about the 
population characteristics which are being examined. The population 
refers to the whole of the material from which the sample is taken. The 
frame will consist of a list of all the items in the population or some 
means of identifying any particular item in the population. This frame is 
necessary so that any item in the population can be part of the sample. 
The frame must be complete, i.e. no item of the population should be 
left out and it should not be defective, because of being out of date or 
contain inaccurate, duplicate items or inadequate because it does not 
cover all the categories require to be included in the investigation.   
 
3.4.2  Sampling Techniques  
 
Some of the basic techniques used in statistical sampling include the 
followings. 
 
1. Random Sampling The word “random” does not  mean 

haphazard it refers to a definite method of selection. A random 
sample therefore is one in which every member of the population 
has an equal chance of being selected in the sample.  

  
A technique for obtaining a random sample is to assign numbers 
or names to each member of the population. Write these numbers 
on small pieces of paper, place them in a box, and after mixing 
thoroughly, draw from the box in lottery fashion. Another method 
is to use a table of random sampling numbers when the random 
sample of names have been drawn, interviews or enumerators 
would be sent to the people to collect all the necessary 
information. Although random sampling is a long, expensive 
operation, it does give a reliable, unbiased picture of the whole 
population. This method is suitable where the population is 
relatively small and where the sampling frame is complete.  

 
2. Systematic Sampling: For practical work, it is easier to select 

every item in a list of the population. This method is termed 
“systematic sampling”. The 1st of the sample unit will be selected 
by some random process For instance, if the list comprises a 
population of say 25,000 and the sample required is 500, then the 
selection of every 50th item will yield the required sample.  



MBA 816                                     MODULE 3 

69 
 

Systematic sampling is not random because once the initial 
starting point has been determined, it follows that the remainder 
of the item selected for the sample are predetermined by the 
constant interval (i.e. 50). In random/systematic sampling, 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 group, i.e. people with 
the same characteristics. Where the population is heterogeneous, 
i.e. comprises men and women in different age a group, in 
different social circumstances or of different backgrounds, a 
stratified sample is taken. This is because people in different 
social groups will think differently from other groups. In 
stratified sampling, the population is divided into strata, groups or 
blocks of units in such a way that each group is as homogeneous 
as possible (hence, same characteristics). Each group, block or 
stratum is then sampled at random. The stratified sample 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 the case of a national 
sample, the 1st stage will be to break down the sample into the 
main geographical areas. In the 2nd stage, a limited number of 
towns and rural districts in each of the states will be selected. In 
the 3rd stage, within the selected towns and rural districts, a 
sample of respondents allocated to each state is drawn. This may 
also involve the list in which certain households are 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 data.  For this reason, 
a method of sampling known as quota sampling is extensively 
employed by many organisations. The essence of quota sampling 
is that the final choice of the respondents to be interviewed lies 
with the interviewer, this of course introduces bias. The quotas 
are chosen so that the sample is representative of the population 
in a number of respects according to the controls chosen. The 
interviewer is instructed to carry out a number of interviews with 
individuals who conform to certain requirements. Some of the 
requirements often used are age, sex and social class. 

 
6. Cluster Sampling: In this technique, the country is divided into 

small areas almost similar like multi-level sampling method. The 
interviewers are sent to the areas with instruction to interview 
every person they can find that fits the definition given. 
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Generally, cluster sampling is used when it is the only way a 
sample can be found. 

 
3.4.2 Errors in sample Data Collection 
 
It is believed that the larger the sample the smaller the error. There could 
be sampling bias because the sample is too small. In order to reduce 
bias, it is being approved that the sample should be large enough to 
provide clear information on the topic to be studied. 
 
1.  Errors due to bias: Deliberate selection can introduce bias in a 

sample. Substitution also introduces bias, failure to cover the 
sample (not being consistent) introduce errors. Haphazard 
selection is also prone to errors.  

 
2.  The Questionnaires: In drafting questionnaires, direct answers 

like “Yes” or “No” should be minimal and the respondent 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 long time. To 
minimize such  errors, interviews  should prevent asking 
questions on events that happened long ago, bringing events that 
will help the respondent recall would be of help in providing 
accurate information.  

 
4.   Coding Error: There are circumstances where we may use a 

wrong code in the process of carrying out a statistical survey. 
This gives rise to errors in statistical data collection. 

 
5.  Editing error : Sometimes errors emerge during coding; it may 

entail writing the wrong thing when compiling the result 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 information. Also 
because of ignorance or lack of understanding of the context of 
the questionnaire and sample questions, the respondent may give 
wrong information. 

 
Error in sharing of questionnaires: There are situations where the 
individual carrying out the statistical survey may administer the 
questionnaire wrongly. For example a questionnaire meant for the 
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working- class may be given to the students. The students may not 
provide the work experience aspect to the questionnaire.  
 
SELF-ASSESSMENT EXERCISE 
 
List and explain the various methods of sampling in data collection. 
 
4.0  CONCLUSION 
 
In this unit you have learnt that statistics is a vital course that you should 
take seriously due to the wide application of the subject in all areas of 
life. It is therefore important for you to get involved in learning the 
subject. This will help you in the other courses. 
 
5.0  SUMMARY 
 
The unit has thrown more light on the meaning and scope of statistics. 
The concept of gathering statistical information and the merit of such a 
process were also analysed. Sampling, as a major strategy for data 
collection and the likely errors associated with it, were discussed. In the 
next study unit, you will be taken through the discussion on statistical 
data presentation. 

 
6.0  TUTOR-MARKED ASSIGNMENT 
 
1. List and discuss the various techniques of statistical enquiries. 
2.   Mention and explain types of techniques used in data collection. 
 
7.0   REFERENCES/FURTHER READING  
 
Frank, O. & Jones, R. (1993). Statistics. London: Pitman Publishing.  
 
Levin, R. I. (1988). Statistics for Managers. India:  Eastern Economy 

Edition. Prentice- Hall.  
 
Nwabuokei, P. O. (1986). Fundamental of Statistics. Enugu: Koruna 

Books.    
 
Spiegel, M. R. & Stephens, L. J. (2004). Statistics. Shaum Outlines 

Series. . New Delhi: Tata McGraw – Hill Ltd:    
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UNIT 2       DATA PRESENTATION IN STATISTICS 
 
CONTENTS  
 
1.0  Introduction  
2.0  Objectives  
3.0  Main content  

3.1  Data Presentation in Tables    
3.2  Data Presentation using Pie Charts 
3.3  Data Presentation using Bar Charts    
3.4  Data Presentation in Frequency Table and Graphs.     

4.0  Conclusion  
5.0  Summary  
6.0  Tutor- Marked Assignment 
7.0  References/Further Reading  
 
1.0 INTRODUCTION  
  
In statistical analysis, information gathered can be presented in the form 
of tables, pie chart, bar charts and frequency distribution. The 
presentation in the tabular form gives an idea of the distribution of the 
information gathered for further evaluation. The pie chart and the bar 
chart are pictograms that give a quick understanding of the 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 Tables 
 
In statistical analysis, it is often simpler and quicker to illustrate ideas 
with tables, charts and graph than with endless written pages. Statistical 
tables, graphs and diagrams are visual aids to a quick understanding of 
information. Such visual aids are condensed ideas which are more 
meaningful and comprehensive to readers who have difficulty in 
interpreting statistics from printed words or who have less time to read 
volumes.  Visual comparisons become important in economic and 
business analysis and it is also an acceptable norm in modern writing. 
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It is an orderly arrangement of information showing the relationship 
between variables. Consider the following marks obtained by students in 
an entrance examination.  
 
Example1: 
 
- A’s scores: English 40%, Mathematics 60%, General Knowledge 

80% 
- B’s scores: English 80%, Mathematics 60%, General Knowledge 

60% 
- C’s scores: English 80%, Mathematics 40% General Knowledge 

60% 
- D’s scores: English 60%, Mathematics 50% General Knowledge 

80%  
The pieces of information do not make for easy comprehension.  
 

However, we can prepare a table to show each student’s marks under   
each subject as shown in the table below. 
 
Performances of four students in an entrance examination  
Students  Subjects 
Students  Maths % English % Gen. Know % Total marks  
A  60 40 80 180 
B 60 80 60 200 
C 40 80 60 180 
D 50 60 80 190 
Total Score  210 260 280 750 
 
From the table, we can see at a glance the relative performance of the 
four students. We can also interpret the relative performance in the 3 
subjects. Based on the table presented, we can draw some inferences. 
The aggregate marks in the last column show that “student B” has the 
highest total marks (200%) while those for the subject show  that 
General Knowledge has the highest total score (280 marks). We can 
state that the students performed best in the General Knowledge among 
the three courses, and the students’ performance is lowest in 
Mathematics. We could not have seen this easily without 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 analysis.  

Quick decisions 
-  Can be taken, based on information derived from the table.  
- Information from tables occupies less space.  
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- It reveals at a glance, the information conveyed on the data.  
- The data given can be used in forecasting the future performance 

of events.  
 
SELF-ASSESSMENT EXERCISE 
 
Consider the following information on the performance of some students 
in the post-UME examination. Matta, English 57%, Mathematics 50%, 
Current Affairs 81%. Idoko, English 87%, Mathematics 79%, Current 
Affairs 67%. Dawang, English 69%, Mathematics 62%, Current Affairs 
61%. Present the performance of the students in a table. Interpret your 
findings.  
 
3.2   Pie Charts  
 
It is a circular representation of data and it is based on the fact that the 
sum of angles about a point is 3600. That means a pie chart is a 
pictograph drawn in a circle to represent relative performance of a given 
variable in relation to the total value. We know a circle has a total angle 
of 3600, the pie chart is constructed by dividing 3600 proportionately. 
The information collected for analysis is converted in the 3600 
proportionally. 
 
Example 2:  
1. A pure water company awarded contracts to various contractors 

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 the contract award, then divide 

each by the total and multiplied by 3600 as follows. 
Carpenter  =  25000 x 360 = 1500 
    60000 
 
Bricklayer  = 20000 x 360 = 1200 
   60000 
 
Painter  = 5000 x 360 = 300 
   60000 
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Decorator = 10,000 x 360 = 600 
   60,000 
 
Pie Chart showing the proportion of contract awarded to the 
various Contractors 
 
 
 
 
 
 
 
 
 
 
 
 
 
The pie chart shows that the carpenter received the highest allocation 
from the contract, this is followed by the bricklayer then the decorator 
and the painter had the lowest allocation. 
 
Example 3:  
The following information shows the contribution of a family in the 
upkeep of their school child in the first and second term at school.  
 
2. Contributions to a student’s pocket money  
Contributors  1st term(N) 2nd term(N) 
Father  15 25 
Mother  20 20 
Friends  10 5 
Total  45 50 
 
Present the information on a pie chart. 
1st Term  
Father  =  15    x 360 = 1200 
   45 
 
Mother  = 20   x 360 = 1600 
   45 
 
Friends  = 10    x 360 = 800 
   45 
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The pie chart shows graphically the contribution by the three individuals 
in the upkeep of the student. We can see from the diagram that the 
mother contributes more toward the upkeep than the father while the 
friends made the least contribution in the first semester.  
 
2nd term  
Father  =  25    x 360 = 1800 
   50 
 
Mother  = 20   x 360 = 1440 
   50 
 
Friends  = 5    x 360 = 360 
   50 
 
 
 
 
 
 
 
 
 
 
 
 
Using the pie chart, in the second semester, the father contributed more 
toward the upkeep of the student than the mother and friends. 
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SELF-ASSESSMENT EXERCISE 
 
Given the following information on the performance of a student in five 
courses registered in the university in the first year; Business 
Administration 86, Economics 72, Political Science 52, General Studies 
49, Accounting 57. Use a pie chart to show the performance of the 
student in the first year. 
 
3.3  The Bar Chart  
 
It is a chart in which data is presented in the form of a bar and it is used 
to show magnitude, usually there are three types of bar charts 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 of rectangles which heights 
are plotted proportionally to the values that are being represented or 
assessed. The height of the bars should be plotted to scale to show 
relative measurement. The width of the rectangle could be 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 more bars in which the length 
of the bars indicate the magnitude of the data. Each shows the 
magnitude of the occurrence of the situation under study.   
 
Example 4:  
Peace House has the following 6 years projection for those that will 
attend its annual teachers’ conference. Present the data in a bar chart. 
Year  Attendance Year  Attendance 
1981 800 1984 1400 
1982 1200 1985 1600 
1983 1100 1986 1700 
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Representation on the bar chart  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Using the bar chart, it can easily be inferred that the highest attendance 
for the conference is 1986 and the lowest is 1981. 
 
2. Component Bar Charts  
 
A component bar chart shows the breakdown of the total values for 
given information into their component parts. There are 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 products in the market. 
Present the information on a component bar chart  
 1997 

(sales) 
1998 
(sales) 

1999 
(sales) 

Product A N1000 N1200 N1700 
Product  B N900 N1000 N1000 
Product C N500 N600 N700 
Total  N2400 N2800 N3400 
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Sam and Sam Ltd. company component bar charts for products A, B, 
and C  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3. Multiple Bar Chart 
 
They are charts in which the component parts are represented separately 
to show the total values.  
  
Example 6:  
Suppose your father, mother and friends gave you N15, N20 and N10 
respectively for your pocket money for the first term in school, the 
multiple bar chart of this sum is shown below. 
 
Contributions to 1st Term Pocket Money  
 
Here, the total sum contributed by the father, mother and friends is the 
sum of the heights of the rectangles, each portion is represented 
separately.  
 
4. Percentage Multiple Bar Chart  
 
This mainly shows relatively the values that are expressed as 
percentages of the totals. Although the total contributions for the two 
terms are different, to construct a percentage component bar chart, the 
information would be represented as 100%. Their components therefore 
will add up to 100%. 
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Example 7:  
Given the following information on the contribution for a student 
upkeep, Father = N25, Mother = N 20, Friends =N 5, present the data on 
percentage multiple bar charts. The first step is to add the total 
contribution, then divide each contribution by the total and multiply by 
100% as follows. 
25 x 100 = 50% 
50  
 
20 x 100 = 40% 
50  
 

 5 x 100 = 10% 
50  
 
  
 
 
           
 
 
 
 
 
 
 
 
 
 
5 Percentage Component Bar Chart  
 
This mainly shows the values expressed as percentages of the totals. In 
an attempt to construct a percentage component bar chart, the 
information would be presented as 100% while their component will add 
up to 100%. 
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SELF-ASSESSMENT EXERCISE 
 
The following data shows the performance of a student in four courses 
in first semester. Economics 75, Sociology 63, Mathematics 48, 
Accounting 61.  
i.   Present the information in a bar chart  
ii.   Present the data in multiple bar charts  
iii.   Present the information in a percentage component bar chart.  
 
3.4  Frequency Distribution.  
 
A frequency distribution is an array of numbers. The unorganised data 
collected during investigation is known as “raw data”. You can also 
arrange the data in ascending or descending order. The data that is 
arranged in such order is called an array of data.  
 
Example 8:  
Given the following data on the number of vehicles that are parked daily 
in a parking lot; 92, 78, 68, 58, 45, 89, 75, 68, 58,45, 43, 57, 67, 75, 87, 
42, 57, 65, 74, 87, 85, 73, 65, 56, 41, 36, 56, 61, 69,84,32, 55, 61, 69, 
84, 81, 69, 60, 52, 32, 25, 49, 58, 69, 79, 15, 49, 58, 69, 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 highest number as 92 and the 
lowest as 15. The difference between these numbers is known as the 
range     i.e. 92 – 15 = 77 (The range is the highest value minus the 
lowest value). We can still organise the data further because it is not in 
categories or groups or classes, normally we expect that the classes 
should be between 5 & 20 or 11 & 20. In this case we are using 11 – 20, 
21 – 30, 31 – 40 etc.  
 
We use tallies to form the frequency table. Tallies are strokes used for 
counting and value for 5 tallies is denoted by four vertical strokes and 
one diagonal stroke (||||) this is to facilitate the counting. So for the 
strokes score, we obtain the following frequency table.  
 
Classes Tally  Frequency  Cum. F 
11 – 20  | 1 1 
21 – 30  | 1 2 
31 – 40  ||| 3 5 
41 – 50  ||||  || 7 12 
51 – 60  ||||  |||| | 11 23 
61 – 70  ||||   ||||  | 11 34 
71 – 80  ||||  ||| 8 42 
81 – 90  ||||  || 7 49 
91 – 100  | 1 50 
  50  
 
Relative freq. Cumulative 

relative freq. 
Class  
Boundary  

Class  
Mark 

1/50 = 0.02 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 = 0.22  23/50 = 0.46 50.5-60.5 55.5 
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 = 0.02 50/50 = 1 90.5-100.5 95.5 
Note: Class boundaries are used for histogram  
- Class midpoint is obtained by 11+20 or using class boundaries  
      2 
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10.5 + 20.5 = 31 = 15.5 
 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 
boundaries 

0.5-10.5 10.5-20.5 20.5-30.5 30.5-
40.5 

40.5-50.5 

  
Solution 
- We first calculate the class boundaries and obtain result as shown 

above: 
 
 
 
 
 
 
 
 
 

Using the frequency histogram drawn, join the midpoint of the 
top of  

 
 
the  
 
 

The rectangles can be used to form a line graph. The graph that results 
as shown above is called a frequency polygon. 
 
A frequency polygon is a line graph of class frequencies obtained by 
connecting the midpoints of the tops of the rectangles forming the 
histogram (the graph of the cumulative frequency distribution 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 
61-80 20 95 
81-100 5 100 
 100  
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Use upper class marks for x axis and cumulative frequency for y axis. 
 
 
 
 
 
 
 
 
 
 
 
 
 
SELF-ASSESSMENT EXERCISE 
 
Given the following data on the number of vehicles that cross a traffic 
point daily; 92, 78, 68, 58, 45, 89, 75, 68, 58,45, 43, 57, 67, 75, 87, 42, 
57, 65, 74, 87, 85, 73, 65, 56, 41, 36, 56, 61, 69,84,32, 55, 61, 69, 84, 
81, 69, 60. present the information in a frequency table. 
 
4.0 CONCLUSION  
 
In this unit, you have learnt that pie and bar charts form an important 
part of statistical analysis. They equally have wide applications in 
business and economics. Therefore, it is very essential for you to get 
involved in learning data presentation in tables, pie and bar charts as a 
means of enhancing quantitative reasoning.  
 
5.0 SUMMARY  
 
The unit examined the meaning and scope of tables, pie and bar charts.  
Illustrations were also provided on how to compute tables, pie chart, bar 
chart and frequency polygon. Their applications in business life were 
also highlighted and illustrated to give an adequate knowledge of the 
unit.  
 
6.0  TUTOR-MARKED ASSESSMENT 
 
1.  The followings show the number of stores that purchase Swan 

Water in Jos, Abuja, Akure, and Calabar respectively. 
 Jos             25,000         Abuja             20,000 
 Akure    10,000         Calabar  5,000                       
 
Present the above purchases of Swan water information on a pie chart  
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2.   Agada foods is projecting the demand for its product as follows. 
Present the data in a bar chart. 

Year  Demand Year  Demand 
1981 800 1984 1400 
1982 1200 1985 1600 
1983 1100 1986 1700 
 
7.0   REFERENCES/ FURTHER READING  
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UNIT 3     MEASURES OF CENTRAL TENDENCY  
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3.3  The Mode    

4.0    Conclusion  
5.0    Summary  
6.0    Tutor-Marked Assignment 
7.0    References/Further Reading  
 
1.0 INTRODUCTION  
 
The mean, median and mode are measures of central tendency, showing 
the average, the central number and the most frequent occurrence 
variable. Therefore the relationship between these three statistical 
variables is very important in the understanding of the unit. The 
descriptive statistics is aimed at describing data through summarising 
the values in the data set. One method of doing this is by finding a single 
value that will describe the general notation of the data. This single 
value, which is the central point of the distribution, is known as a 
measure of central tendency or location. Measures of central tendency 
are typical and representative of a data set. Every value in the 
distribution clusters around the measures of location. The population 
average, which in statistics is called the arithmetic mean, 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:  
 
• explain the basic statistical concept of the mean and its 

illustrations  
• discuss the median   
• discuss the mode.   
 
 
 
 
 
 



MBA 816                                     MODULE 3 

87 
 

3.0 MAIN CONTENT 
 
3.1  The Mean   
 
The measure of central tendency most widely used is the ‘Arithmetic 
mean’ usually shortened as the ‘mean’. For raw data, i.e. ungrouped 
data, the mean is the sum of all the values divided by the total number of 
values. To find the mean for example, we use the following formula. 
Sample mean (X ) =  sum of all values in the sample  
      No. of values in the sample 
Symbolically, it is X    = Σx/n 
Where X  = sample mean read as ‘x bar’ 
 X  = a particular value 
 Σ = sigma indicating addition 
 Σx’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 on 
sample data is called ‘A statistic’ i.e. A measurable characteristics of a 
sample. 
 
Example 1: 
1. The net weights of the contents of 5 coke bottles selected are: 

85.4, 84.9, 85.3, 85.4, and 85.0 from the production. What is the 
arithmetic mean weight of the sample observation? 

  
Solution 
X  = ΣX/n 
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 values. The mean of the 
population in terms of symbols is µ = Σx/n where 
µ = Σx/n = population mean 
N = total number of observations in the population 
 As noted earlier, a measurable characteristic of a sample is called 
the statistic. Any measurable characteristic of a population such as the 
mean is called a parameter. A sample statistics is used to estimate a 
population parameter. 
 
Properties of the Arithmetic Mean  
 
As noted earlier, the arithmetic mean is a widely used measure of central 
tendency. It has several properties which include the followings. 
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1. Every set of interval level and ratio level data has a mean. 
2. All the values are included in computing the mean. 
3. A set of data has only one mean: It is unique  
4. The mean is a very useful measure for comparing 2 or more 

populations. 
5. The arithmetic mean is the only measure of central tendency 

where the sums of the deviation of each value from the mean will 
always be zero (0). Expressed, symbolically 

 Σ (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 N6.50k, N7.50K or 
N8.50k an hour, it might be concluded that the arithmetic mean hourly 
wage is N7.50k. Found by the sum of   X , it gives us the following: 
 
 N6.50k + N7.50k + N8.50k = 7.50k 
  3 
 
However, this is true only if there is the same number of sales people, 
earning N6.50k, N7.50k and N8.50k an hour. Suppose 24 sales persons 
earn N6.50k an hour, 10 are paid N7.50k and 2 get N8.50k. To find the 
mean, N6.50k is weighted or multiplied by 14 (6.50 x 15); N7.50 is 
weighted by 10(7.50x10); N8.50 is weighted by 2 (8.50 x 2). The 
resulting average is called the weighted mean. 
 
In general, the weighted mean of a set of numbers designated x1, x2, x3 
… xn with corresponding weighted, w1, w2, w3… wn is computed by 
X w = w1x1 + w2x2 + w3x3….. + wnxn 
  W1 + w2 + w3 ….. + wn 
This may be shortened to      
X w = Σ(w.x) 
                        ∑w    
 
Example 3:  
Masco Company pays its sales people either N6.50k, N7.50K or 
N8.50k. The corresponding weight is 14, 10 and 2 respectively. 
Determine the weighted mean? 
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X w = 14 x N6.50k + 10 x N7.50k + 2 x N8.50k 
    14 + 10 + 2 
 = 41 + 75 + 17 = 183 
   26   26 
X w = N7.038 
 = N7.04K  
 
SELF-ASSESSMENT EXERCISE 
 
Bata Nig Ltd pays the following to its workers: 2000, 3789, 4302, 2118, 
5002, determine the mean wage for the workers. 
 
3.2  The Median 
 
When the data contains one or two very large or very small values, the 
arithmetic mean may not be representative. The centre point for such 
problems can be better described using a measure of central tendency 
called “A median”. For ungrouped data, the median is the midpoint of 
the values after they have been ordered from the smallest to the largest. 
There are as many values above the median as there are below it in the 
data array. 
 
Example 4: 
Given the following set of numbers 60, 65, 70, 80, and 275, the median 
is 70. In this example, there is an odd number observation “5”. For an 
even number, the observations are ordered. The usual practice is to find 
the arithmetic mean of the two middle observations. Note that for an 
even number observation, the median may not be one of the given 
values. 
 
Example 5:   
A sample of a paramedical fees charged by U.J’s clinic revealed these 
amounts; N35, N 29, N 30, N 25, N 32, N 35. What is the mean charge? 
 
Solution   Arrange the paramedical fees from lowest to highest charge. 
25, 29, 30, 32, 35, 35 
 
The median fee is N31, found by determining  the arithmetic mean of 
the observation at the centre i.e. 
30 + 32 = 62 = 31 
     2              2 
 
An easy way to locate the position of the middle items for raw 
ungrouped data is by the formula; 
 
Location of the median value  = n+1/2       
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Where n = total no. of items 
 
For the example above, there are 6 items, so n+1/2 = 6+1/2 = 7/2 = 3.5. After 
arranging the data from the lowest to the highest, we locate the middle 
item by counting to the 3.5th item and then determine its values.  
 
Properties of the Median 
1. It is unique i.e. like the mean, there is only one median for a set 

of data. 
2. To determine the median, arrange the data from lowest to highest 

and find the value of the middle observation. 
3. The median is not affected by extremely large or small values, 

therefore, it is a valuable measure of central tendency. 
4. It can be computed for ratio, interval level and ordinal level data. 
 
SELF-ASSESSMENT EXERCISE 
 
Samples of fees paid by commuters from Ikeja to Ogba are as follows: 
N150, N 120, N 130, N 120 and N 100. Find the median values for the 
fees.  
 
3.3  Mode 
 
It is another measure of central tendency. It is the value 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, 71, 50, 55, what is the mode? 
 
Solution 
 
A look at the values reveals that 50 appears more than any other. The 
mode is therefore 50. 
 
We can determine the mode for all levels of data whether they are 
nominal, ordinal, interval or ratio. 1).The mode also has the advantage 
of not being affected by extremely high or low values like the median. 
2). It can be used as a measure of central tendency for open-ended 
distributions. The mode has a number of disadvantages however, that 
causes it to be used less frequently than the mean or median. For many 
sets of data, there is no mode if no value appears more than once. 
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SELF-ASSESSMENT EXERCISE 
 
The following information represents the distribution of pencils in a 
market 40, 51, 39, 53, 51, 85, 75, 53, 44, 53, 90, 53. 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 the form of a 
frequency distribution. It is usually impossible to secure the mean at 
face value using the original raw data. Thus if we are interested in 
estimating the mean value to represent the data, we must estimate it 
based on a frequency distribution. 
 
1.  The arithmetic mean of grouped data 
 
To approximate the arithmetic mean of data organised into a frequency 
distribution, the observations in each class are represented by the 
midpoints of the class. The mean of a sample of data organised in a 
frequency distribution is computed by: X = Σfx/n     where X  = mean 
X = mid value or midpoint of each class,  F = frequency in each class 
Fx = frequency in each midpoints of class. Σfx = sum of these 
products 
n = number of frequencies 
 
Example 6 
Given the data group into a frequency distribution below 
Monthly Rentals of Halls No. of units 
600-799 3 
800-999 7 
1000-1199 11 
1200-1399 22 
1400-1599 49 
1600-1799 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 
of halls 

No. of units F X (midpoints) Fx 

600-799 3 699.5 2098.5 
800-999 7 899.5 6296.5 
1000-1199 11 1099.5 12094.5 
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 
X  = Σfx/n 
 = 175340 
  120  = 1461.16667 
 
2.  The median of grouped data 
 
Recall that the median is defined as the value below which half of the 
value lays and above which the other half of the value lies. Since the raw 
data has been organised into a frequency distribution, some of the 
information is not identifiable. As a result, we cannot determine an exact 
median. It can be estimated however by: 
 
i. locating the class in which the median lies 
ii. interpolating within that class to arrive at the median 
 
The rationale for this approach is that the members of the median class 
are assumed to be evenly spaced throughout the class. The formula is 
Median = L+ n/2 – cfi 
    f  
where,  L = lower true limit of the class containing the median  
N = total number of frequencies, F = frequency of the median 
class Cf = cumulative no. of frequencies in all classes 
immediately preceeding the class containing the median, I = width of the 
class in which the median lies 
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Example 7:  
Using the frequency in question 6 determine the median 
 
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 
1600-1799 24 107 
1800-1999 9 116 
2000-2199 4 120 
 
The monthly rentals have already been arranged in ascending order from 
600-2199. It is common practice to locate the middle observation by 
dividing the total number of observations by 2. In this case, n/2 = 120/2 = 
60. The class containing the 60th unit is located by referring to the 
cumulative frequency column in the table above. The 60th rental is in the 
1400-1599 class. Recall that the lower limit of the class is really 1399.50 
and the upper limit is 1599.50. 
 
To interpolate in the 1399.50 to 1599.50 class, recall that the monthly 
rentals are assumed to be evenly distributed between the lower and 
upper true limits, there are 17 rentals between the 43rd and 60th units. 
And their median is therefore 17/40. The distance between 1399.50 and 
1599.50, is 200, thus 17/40 of 200 or 85 is added to the lower true limit 
1399.50 to give ‘1484.50’ which is the estimated median rental. 
 
To summarise, 
Median = 1399.50 +      60 – 43 (200) 
    40     
 = 1399.50 + 17 (200) 
          40 
 = 1399.50 + 85 
 = 1484.50 
 
Using the median formula, we have 
Median  =  L1 + n/2 – CF i 
    F 
  = 1399.50 + 120/2 – 43 (200) 
    40 
  = 1399.50 + 17/40 (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 that occurs most frequently. 
For data grouped into a frequency distribution, the mode can be 
approximated by the midpoint of the class containing the largest number 
of frequencies. Using the table in example 5, the class with the highest 
number of frequency has the mode. Therefore the mode is 40 in the class 
of 1400 – 1599.     
 
4.0 CONCLUSION  
 
In this unit you have learnt that the mean, median and the mode are 
crucial in statistical analysis. It cuts across all disciplines. It is used daily 
by every individual in daily life be it in the home, office, or business. It 
is very essential to know the basics of the measures of central tendency 
as a source of evaluation of many activities in business and other 
variables of life.  
 
5.0 SUMMARY  
 
In this unit, you are now conversant with the meaning and scope of the 
mean, median, and mode. Though the scope is wide and inexhaustive, 
the basic foundational knowledge of the measures of central tendency 
will help you cope with the challenges of other courses. 
 
6.0 TUTOR-MARKED ASSIGNMENT  
 
1. The following data represents the distribution of pure water in Jos 

Nigeria. 44,56,42,56,76,34,80,37,56,45,46,92,56,40,49,44,68. 
Find the mean, the mode and the median. 

2. Find the mean and mode from the following data. 1000, 2000, 
4000, 3000, 6000, 4000, 6000, 3000, 9000. List the properties of 
the median. 
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1.0 INTRODUCTION  
   
In this section, you will be exposed to several measures that describe the 
dispersion, variability or spread of the data. The measures include: the 
range, average, deviation, variance, standard deviation among others. 
  
2.0 OBJECTIVES  
 
At the end of this unit, you should be able to:  
 
• explain the range  
• explain variance   
• discuss the standard deviation.   
 
3.0 MAIN CONTENT  
 
3.1 RANGE  
 
This is the simplest of the measures of dispersion; it is the difference 
between the highest and the lowest values in a set of data. Its equation is 
as follows.       
 
Range = highest value – lowest value  
 
Example 1 
 
The capacities of metal drum container are 38, 20, 37, 64 and 27 litres 
respectively. What is the range? 
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Solution. Find the difference between the highest and the lowest 
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 following data, 2004, 1988, 
2030, 2011, 1981. 
 
3.2  Average Deviation 
 
A serious defect of the range is that it is based only on two values; the 
highest and the lowest. It does not take into consideration all of the 
values. The average deviation is often referred to as the mean deviation. 
It measures the average amount by which the values in the population 
vary from their mean. In terms of definition, average deviation (A.D.) is 
the arithmetic mean of the absolute values of the deviation from the 
arithmetic mean. 
 
In terms of the formula, the A.D. is computed for a sample by 
A.D =   Σ|X – X | 
   n 
Where; X = value of each observation,  X  = the arithmetic mean of the 
values 
n = number of observation in the sample, || = the absolute 
value i.e. the signs of the deviations from the mean are disregarded. 
 
Because, we use absolute deviation, the mean deviation is often called 
the Mean Absolute Deviation (M.A.D.). 
Example 2:  The height of sample of cartons of sweets is given as; 103, 
97, 101, 106, 103. What is the mean deviation? How is it interpreted? 
 
Solution   The arithmetic mean weight is 102, found by the sum of all 
observations divided by 5. To find the A.D., take the following steps. 
i. The mean is subtracted from each value 
ii.  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 
  Σ|x-x| = 12 
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A.D =  Σ|x- 
−

x  
       n 
 = 12/5 
 = 2.4  
 
The average deviation of the sample is 2.4; the interpretation is that the 
height of the carton deviates on the average 2.4 from the mean weight of 
102. 
 
The A.D. has 2 advantages  
 
i. It uses the value of every item in a set of data, in its compilation. 
ii.  It is easy to understand 
 
However, absolute values are difficult to work with, so the average 
deviation is not frequently used.  
 
3.3  The Variance  
 
The variance is the arithmetic mean of the squared deviation from the 
mean.  
 
1.  Population variance  
 
The formula for the population variance and a sample variance are 
slightly different. The population variance is found by; 
F2 = Σ(x-U)2 or Σx2 – (Σx)2      

N         N       N   
Where; F2 =  population variance, X = the value of the 
observation in the population, U = the mean of the population, N = 
total number of observations in the population. 
 
Example 3: The ages of all patients in ward A in Abuja clinic are 38, 26, 
13, 41, 22 years. What is the population variance? 
 
Solution 
Ages x x-µ (x-µ)2 X2 
38 10 100 1444 
26 -2 4 676 
13 -15 225 169 
41 13 169 1681 
22 -6 36 484 
Σx = 140  Σ(x-µ)2 = 534 Σx2 = 4454 
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µ = 140/5 = 28 
Variance = Σ(x-µ)2   or Σx2 - (Σx)2 
       N              N      N 
  = 534/5 = 4454/5 - (140/5)

2 
  = 106.8  = 890.8 – (28)2 
     = 890.8 – 748 
     = 106.8 
 
Like the range and A.D., the variance can be used to compare 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 population standard 
deviation. The sample deviation is the square root of the sample 
variance. It is found by the formula; 
 
S =  Σ(x-x)2               
       n-1 
or using the more direct formula the standard deviation can be given as  
 
S = Σx2 – (Σx)2 
      N 
  _____________ 

n – 1 
 
Using the previous example 5, the standard deviation can be determined 
as the square root of the variance as follows.  
 S = 10  = 3.16 
 
4.0 CONCLUSION  
 
In this unit, you have learnt that the measures of dispersion determine 
the rate at which the data spread. It is of importance to know the rate of 
variability of any given data, this helps us to ensure that there is even 
distribution in data collection as it is used daily by every individual in 
life, be it in the home, office, or business. For instance, it is very 
essential to know the rate of spread of customers, (consumers) for a 
business man.  
 
5.0 SUMMARY  
 
The unit has thrown more light on the meaning and application of range, 
deviation and standard deviation. The unit therefore examined the basic 
concepts of measures of dispersion as a means of launching you to study 
other units effectively. 
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6.0 TUTOR-MARKED ASSIGNMENT  
 
1.  The followings represent the number of students expelled in a 

given session 38, 26, 13, 41, 22 years. What is the population 
variance? 

2.  The following data represents the performance of some students 
in some courses: Mr.Abo.56,67,46,80,52,48,68,74. Mrs.Walter 
72,43,59,71,50,58,90,44. Determine the range and the midrange 
in the performance of the two students.  

 
7.0   REFERENCES/ FURTHER READING  
 
Frank, O & Jones, R. (1993). Statistics. London: Pitman Publishing.  
 
Levin, R.I. (1988), Statistics for managers. Eastern Economy Edition. 

India:  Prentice- Hall Private Limited. 
 
Nwabuokei, P.O. (1986), Fundamental of Statistics. Enugu: Koruna 

Books. 
 
Spiegel, M.R. & Stephens, L.J. (2004). Statistics. Shaum Outlines 

Series, New Delhi: Tata McGraw – Hill Ltd.    
 



MBA 816                                    BASIC MATHEMATICS AND STATISTICS FOR MANAGERS 

100 
 

MODULE 4     STATISTICAL ANALYSIS 
 
Unit 1   Analysis of Correlation 
Unit 2  Analysis of Regression 
 
 
UNIT 1     ANALYSIS OF CORRELATION 
 
CONTENTS  
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1.0 INTRODUCTION  
  
Correlation is a statistical method used to define or establish a 
relationship that exists between two or more variables. This relationship 
could be positive, negative or zero. The method of establishing this 
relationship is known as scatter diagram. In this unit, you will learn how 
to determine correlation using statistical equations. 
 
2.0 OBJECTIVES  
 
At the end of this unit, you should be able to:  
 
• explain the basic concept of correlation  
• discuss rank correlation   
• explain correlation coefficient.  
 
3.0 MAIN CONTENT  
 
3.1  Correlation Coefficient 
 
Correlation is a statistical method used to define or establish a 
relationship that exists between 2 or more variables. This relationship 
could be positive, negative or zero. The method of establishing this 
relationship is also known as scatter diagram. A scatter diagram 
measures the closeness of variable among themselves and vice-versa.  
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The formula for correlation coefficient is as follows. 
 
r =       ∑xy  
            ∑x2  ∑y2  
 
 
 
 
Y  

 
X 

 
Y 

            
x = X – 
X   

             
_ 
Y = Y –
Y  

 
XY 

 
X2 

 
Y2 

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 above data and interpret 
your result.  
_                      _ 
X = 48 = 12,   Y = 19  
r =       -84   =  r =        -84   = -0.70  
  90 x 162     120.74 
 
The above shows that there is negative correlation.  
r > 0.5 = Strong correlation  
r < 0.5 = Weak correlation  
r = 0 – No correlation  
 
If r = 1 there is perfect correlation between the variables  
r = negative = There is inverse relationship  
 
SELF-ASSESSMENT EXERCISE 
 
The following data represents the performance of some students in some 
courses 
Mr. Abo.56,67,46,80,52,48,68,74. Mrs. Walter 72,43,59,71,50,58,90,44. 
Determine the correlation between the performance of the two students. 
 
3.2 Rank Correlation  
 
This method involves ranking variables according to the magnitude of 
their occurrence without altering the format with which the observations 
occur in a given data. The ranks that are allocated to each of the 
observation are used to measure the level of correlation between the 
variables that occur in that data. The formula for rank correlation is as 
follows.  
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1   –      6 ∑d2  
 n(n2 – 1 )            Where d =deviation   n = No. of observation   
 
Seven students have the following as their scores in GST and Statistics  
X  GST Statistics  Rank (x) Rank Y  d = x-y  d2  
X1 70 86 4 1 3 9 
X2 92 71 1 3 -2 4 
X3 89 80 2 2 0 0 
X4 50 63 5 4 1 1 
X5 41 50 6 5 1 1 
X6 82 34 3 6 -3 9 
X7 40 31 7 7 0 0 
      24 
Compute the rank correlation of students’ performances in each subject 
and explain whether there is any relationship between the two courses. 
1 –   6(24)  = 1 –  144  
     7(49 – 1)                       336 

1 – 0.43 
= 0.57 

This shows that the correlation is strong since the value of the 
correlation is greater than 0.5 
Ties in rank for correlation, the method of solving the problem remains 
the same.  
 A B C D E F G H I J 
Rank by X 4 2 8 4 7 6 10 1 3 9 
Rank by Y  3 1 5 8 5 9 5 2 4 10 
Rx 4.5 2 8 4.5 7 6 10 1 3 9 
Ry 3 1 6 8 6 9 6 2 4 10 
D 1.5 1 2 -3.5 1 -3 4 -1 -1 -1 
D2 2.25 1 4 12.25 1 9 16 1 1 1 
 
  ∑d2 = 48.50 
 
R = 1   –        6∑d2  
        10(100 – 1)  
= 1 – 6 x 48.5  
              99 
= 1 – 9.70  
          33 
1 – 0.29  
= 0.71  
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SELF-ASSESSMENT EXERCISE 
 
The following are the performances of some contractors of some 
projects completion: 
 
Contractor X’s performance: 82%, 57%, 74%, 40%, 52%, 51%. 
Contractor Y’s performance: 71%, 34%, 50%, 81%, 62%, 54%. 
Calculate the rank correlation. 
 
4.0 CONCLUSION  
 
You have learnt that correlation is a statistical method that is used daily 
by people in transaction and business, as long as it involves comparison.  
It cuts across all disciplines and it is used in daily life by every 
individual in the home, office, or business. It is very essential to know 
the basics of correlation as a means of evaluation of any transaction that 
involves comparative analysis.  
 
5.0 SUMMARY  
 
The unit has thrown more light on the meaning and scope of correlation. 
Even though the scope is wide, the basic foundational knowledge of 
correlation will help you cope with the challenges in business as 
managers. The unit therefore examined the basic concepts of correlation, 
correlation coefficient, rank correlation.  
 
6.0 TUTOR-MARKED ASSIGNMENT  

 
1. The following data shows the attendance of lectures and the rate 

of passing the examination in a given course. 
Attendance:  20 19, 34, 25, 18 and 22. Pass rate: 170, 170, 230, 
200, 180 and 190. Calculate the correlation between attendance 
and the pass rate.  

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

 
W Gt St  
w1 70 86 
w2 92 71 
w3 89 80 
W4 50 63 
W5 41 50 
W6 82 34 
W7 40 31 
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 a)  Compute the rank correlation of the distributors in product Gt and 
St and explain whether there is any relationship between the two 
products. 
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UNIT 2      ANALYSIS 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 determining the best fit. It is used to 
measure the rate of dispersion along any given curve.    
 
2.0 OBJECTIVES  
  
At the end of this unit, you should be able to:  
 
• explain the concept of regression  
• estimate regression equation   
• forecast by using regression equation.    
 
3.0 MAIN CONTENT  
 
3.1 Analysis of Regression  

 
Regression is a quantitative ways of arriving at the best fit. It is also 
referred to as the line of average in any given data.  
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Example 1:  
 

The following data represents sales from a particular company as a 
result of advertising its product. 
 
Sales(Y) 

 
Advert(X) 

             _ 
x=X –  X  

                
Y = Y- Y   

 
Xy 

 
X2 

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 )] = ∑xy 
∑ (x – X )2   ∑x2 
 
b = 104 = 2.6  
       40  
a  = Y  – bX   
a = 80 – (26) (20)  
a = 80 – 52  
a = 28  
      Y = 28+2.6 x  

 
There is a positive relationship between x and y, that is, as x increases y 
also increases. It means advert leads to increase in sales. 
  
3.2  Estimate the Regression Equation.  
 
Example 2:  
 
An employer of labour wants to find the relationship between the labour 
input employed and the total output using the following 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 
 
(a)  Establish the least square regression for the above data 
(b)  Using the average in the data, sketch the regression line.  
(c)  Assuming the labourer decides to employ 80 workers, estimate 

the output for his firm. Y on X. 
 
Output(Y) Input(X) XY X2 
28 0.8 22.4 0.64 
31 1.1 34.1 1.21 
29 1.6 46.4 2.56 
20 2.3 46.0 5.29 
37 2.2 81.4 4.84 
35 3.1 108.5 9.61 
40 3.0 120.0 9.00 
56 4.6 257.6 21.16 
= 276 = 18.7 = 716.4 = 54.31 
 
Y = mx + c  
Y = a,x + ao 
Y = bx + a  
Y = ∑Y = 276  
         N        8  = 34.5 
 
X = ∑X  = 18.7 
        N                         8 
  = 2.34 
Last square equation  
nc + m∑x = ∑y 
c∑x + m∑x2 = ∑xy 
 
where  
18.7 (8c) + 18.7m = 276.0  ……………….. (I) 
8 (18.7c) + 54.31m = 716.4 ……………….. (II) 
149.6c + 349.69m = 5161.2 ……………….. (III) 
149.6c + 434.48m = 5731.2 ………………… (IV)  

84.79m = 570 
         m = 6.72 
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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  
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3.3  Forecasting using Regression 

 
Using the question in 3.2 above we can forecast based on the estimated 
regression equation. 
 
Assuming the labourer decided to employ  80 workers  when 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 one the fundamental 
methods   of estimating any statistical equation. It cuts across all 
disciplines and it is also used in forecasting in business. Therefore a 
good knowledge of regression can help a manager to forecast sales, 
market performance etc.  
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5.0 SUMMARY  
 
The unit has thrown light on the meaning and scope of regression. The 
scope and application are wide and the basic foundational knowledge of 
the unit will help you cope with the challenges in business management 
and forecasting. The unit therefore examined the basic concepts of best 
fit as a means of graphical exposition. 
 
6.0 TUTOR-MARKED ASSIGNMENT  
 
1. The following data shows the death and the birth rate in a given 

city. 
Death rate:  20, 19, 34, 25, 18 and 22. Birth rate: 170, 170, 230, 
200, 180 and 190. Estimate the regression equation for death and 
the birth rate of the city.  

2.  Forecast the birth when the death rate is 58, 66 and 80.  
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