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Unit:1 

Frequency Distribution 

 
For a layman, ‘Statistics’ means numerical information expressed in quantitative terms.  In the 

beginning, it may be noted that the word ‘statistics’ is used rather curiously in two senses plural and 

singular. In the plural sense, it refers to a set of figures or data. In the singular sense, statistics refers to 

the whole body of tools that are used to collect data, organise and interpret them and, finally, to draw 

conclusions from them. It should be noted that both the aspects of statistics are important if the 

quantitative data are to serve their purpose. If statistics, as a subject, is inadequate and consists of poor 

methodology, we could not know the right procedure to extract from the data the information they 

contain. Similarly, if our data are defective or that they are inadequate or inaccurate, we could not reach 

the right conclusions even though our subject is well developed. 

A.L. Bowley has defined statistics as: (i) statistics is the science of counting, (ii) Statistics may rightly be 

called the science of averages, and (iii) statistics is the science of measurement of social organism 

regarded as a whole in all its mani-festations.  

Boddington defined as: Statistics is the science of estimates and probabilities. Further, W.I. King has 

defined Statistics in a wider context, the science of Statistics is the method of judging collective, natural 

or social phenomena from the results obtained by the analysis or enumeration or collection of estimates 

 

TYPES OF DATA AND DATA SOURCES 

Statistical data are the basic raw material of statistics. Data may relate to an activity of our interest, a 

phenomenon, or a problem situation under study. They derive as a result of the process of measuring, 

counting and/or observing. Statistical data, therefore, refer to those aspects of a problem situation that 

can be measured, quantified, counted, or classified. Any object subject phenomenon, or activity that 

generates data through this process is termed as a variable. In other words, a variable is one that shows 

a degree of variability when successive measurements are recorded.  

In statistics, data are classified into two broad categories: quantitative data and qualitative data. This 

classification is based on the kind of characteristics that are measured.  

Quantitative data are those that can be quantified in definite units of measurement. These refer to 

characteristics whose successive measurements yield quantifiable observations. Depending on the 

nature of the variable observed for measurement, quantitative data can be further categorized as 

continuous and discrete data. 
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Obviously, a variable may be a continuous variable or a discrete variable.  

(i) Continuous data represent the numerical values of a continuous variable. A continuous variable 

is the one that can assume any value between any two points on a line segment, thus representing an 

interval of values. The values are quite precise and close to each other, yet distinguishably different. All 

characteristics such as weight, length, height, thickness, velocity, temperature, tensile strength, etc., 

represent continuous variables. Thus, the data recorded on these and similar other characteristics are 

called continuous data. It may be noted that a continuous variable assumes the finest unit of 

measurement. Finest in the sense that it enables measurements to the maximum degree of precision.  

(ii)  Discrete data are the values assumed by a discrete variable. A discrete variable is the one 

whose outcomes are measured in fixed numbers. Such data are essentially count data. These are 

derived from a process of counting, such as the number of items possessing or not possessing a certain 

characteristic. The number of customers visiting a departmental store everyday, the incoming flights at 

an airport, and the defective items in a consignment received for sale, are all examples of discrete data 

Qualitative data refer to qualitative characteristics of a subject or an object. A characteristic is 

qualitative in nature when its observations are defined and noted in terms of the presence or absence of 

a certain attribute in discrete numbers. These data are further classified as nominal and rank data. 

(i) Nominal data are the outcome of classification into two or more categories of items or units 

comprising a sample or a population according to some quality characteristic. Classification of students 

according to sex (as males and 6 females), of workers according to skill (as skilled, semi-skilled, and 

unskilled), and of employees according to the level of education (as matriculates, undergraduates, and 

post-graduates), all result into nominal data. Given any such basis of classification, it is always possible 

to assign each item to a particular class and make a summation of items belonging to each class. The 

count data so obtained are called nominal data.  

(ii) Rank data, on the other hand, are the result of assigning ranks to specify order in terms of the 

integers 1,2,3, ..., n. Ranks may be assigned according to the level of performance in a test. a contest, a 

competition, an interview, or a show. The candidates appearing in an interview, for example, may be 

assigned ranks in integers ranging from I to n, depending on their performance in the interview. Ranks 

so assigned can be viewed as the continuous values of a variable involving performance as the quality 

characteristic. 

Data sources could be seen as of two types, viz., secondary and primary. The two can be defined as 

under: 

 

 (i) Secondary data: They already exist in some form: published or unpublished - in an identifiable  
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secondary source. They are, generally, available from published source(s), though not necessarily in the 

form actually required. 

 (ii) Primary data: Those data which do not already exist in any form, and thus have to be collected for 

the first time from the primary source(s). By their very nature, these data require fresh and first-time 

collection covering the whole population or a sample drawn from it. 

 

Classification and tabulation 

Meaning 

Classification is the process of arranging the data under various understandable homogeneous groups 

for the purpose of convenient interpretation. The grouping of data is make on the basis of common 

characteristics 

Definition 

The process of grouping a large number of individual facts or observations on the basis of similarity 

among the items is called classification. - Stactor and Clark 

Characteristics of classification 

1. All facts can be arranged into homogeneous groups 

2. Classification may be according to their resemblances and affinities 

3. Classification may be made on either actuality or nationality 

4. Going expression to the unity of attributes 

5. It should be flexible to accommodate adjustment 

Objectives of classification 

1.  To facilitate comparison 

2. To study the relationship 

3. To trace location of important facts at a glance 

4. To eliminate unnecessary details 

5. To effect statistical treatment of the collected data 
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6. To facilitate easy interpretation 

 

 

Significance of classification 

 It is helpful to tabulation 

 It leads to a valid result 

 It makes interpretation clear and meaningful 

Types of Classification 

Geographical Classification 

In this type the data are classified on the basis of geographical locational differences among various 

items on the basis of states districts, cities, regions, and the like 

Chronological Classification 

Under this type data are classified in them basis of differences in time or period such as rainfall for 12 

months. 

Qualitative Classification 

In this classification, data are classified on the basis of some attributes or qualitative phenomena such as 

religion, sex, marital status, literacy, occupation and the like. 

Quantitative Classification 

Under this type data are classified according to some quantitative phenomena capable of quantitative 

measurement such as age, experience, income, prices, production, sales and the like 

 

Frequency Distribution 

Frequency distribution is the process or method in simplify mass of data into grouped form of classes 

and the member of items in such class is recorded 

a. Univaraite Frequency Distribution 

b. Bivariate Frequency Distribution 
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a. Univariate Frequency distribution 

It is one way frequency single variable distribution and further classification into 

➢ Individual Observation 

➢ Discrete Frequency Distribution 

➢ Continuous Frequency Distribution 

b. Bivariate Frequency Distribution 

Bivariate Frequency Distribution is a two way Frequency distribution, where two variables are measured 

in the same set of items through cross distribution 

Terms Used in the Frequency Distribution 

Class Limits 

The class limits are the lowest and the highest values but can be included in the class 

Class Frequency 

The number of items included or counted in each of the classes is called class Frequency 

Mid-point 

Mid-point in their value lying half way between the lower and upper limits of a class interval 

Methods of constructing class intervals 

Exclusive method (or) Overlapping Class Limits 

Under this method, the upper limit of one class would be the lower limit of the next class inclusive 

method under this method the upper limit of each class is not repeated as the lower limit of the next 

class. 

Open End Class Interval 

We wish to include a person whose age is 72. The inclusion necessitates three additional classes. The 

frequency of each of the first two classes would be and the third class  Insisted of adding three new 

intervals to account be for once case an alternative would be to add the case with the last class interval 

marked ’50 and above’ 
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A class which does not give the upper and lower limits, but unsteady isdefined as more than or less than 

the specified limit, is called as open class or open ended interval 

Cumulative Frequency Distribution 

Cumulative Frequency Distribution is obtained by recessively adding the frequencies of the values of the 

variable or classes. Theyare 

➢ Less than cumulative Frequency 

➢ More than cumulative frequency 

Steps to construct a frequency distribution 

Step -1 In the first column write the value 

Step-2 In the next column marks a vertical bar to denote the number of repetition of a particular value. 

If, it is repeated fifth time cross the four bars. It is called Tally mark. 

Step-3 do the same for all values 

Step -4 now count then total number of frequencies will be help of tally marks 

Graphs 

Graphs are charts consisting of points, lines and curves. Charts are drawn on graph sheets. Suitable 

scales are to be chosen for both x and y axes, so that the entire data can be presented in the graph 

sheet. Graphical representations are used for grouped quantitative data. 

 

Histogram 

When the data are classified based on the class intervals it can be represented by a histogram. 

Histogram is just like a simple bar diagram with minor differences. There is no gap between the bars, 

since the classes are continuous. The bars are drawn only in outline without colouring or marking as in 

the case of simple bar diagrams. It is the suitable form to represent a frequency distribution. 

Class intervals are to be presented in x axis and the bases of the bars are the respective class intervals. 

Frequencies are to be represented in y axis. The heights of the bars are equal to the corresponding 

frequencies. 
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Example 

Draw a histogram for the following data 

 

 

Frequency Polygon 

The frequencies of the classes are plotted by dots against the mid-points of each class. The adjacent 

dots are then joined by straight lines. The resulting graph is known as frequency polygon. 

Example 

Draw frequency polygon for the following data 

Seed Yield (gms) No. of Plants 

2.5-3.5 4 

3.5-4.5 6 

4.5-5.5 10 

5.5-6.5 26 

6.5-7.5 24 

7.5-8.5 15 

8.5-9.5 10 

9.5-10.5 5 
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Frequency curve 

The procedure for drawing a frequency curve is same as for frequency polygon. 

But the points are joined by smooth or free hand curve. 

Example 

Draw frequency curve for the following data 

Seed Yield (gms) No. of Plants 

2.5-3.5 4 

3.5-4.5 6 

4.5-5.5 10 

5.5-6.5 26 

6.5-7.5 24 

7.5-8.5 15 

8.5-9.5 10 

9.5-10.5 5 

 

 



DNYANSAGAR ARTS AND COMMERCE COLLEGE, BALEWADI, PUNE – 45 

 

Subject: Business Statistics            Subject code 205                         Class: FY BBA (SEM 2)  

 

PROF. SWATI BHALERAO  www.dacc.edu.in 

 

 

 

Ogives 

Ogives are known also as cumulative frequency curves and there are two kinds of 

ogives. One is less than ogive and the other is more than ogive. 

 

 

Less than ogive: Here the cumulative frequencies are plotted against the upper boundary of respective 

class interval. 

Seed Yield (gms) No. of Plants 

2.5-3.5 4 

3.5-4.5 6 

4.5-5.5 10 

5.5-6.5 26 

6.5-7.5 24 

7.5-8.5 15 

8.5-9.5 10 

9.5-10.5 5 
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Greater than ogive: Here the cumulative frequencies are plotted against the lower boundaries of 

respective class intervals. 

Example 

 

 

 

 

 

 

 

 

 

 

Continuous 
Interval 

Mid Point Frequency < cumulative 
Frequency 

> cumulative 
frequency 

0-10 5 4 4 29 

10-20 15 7 11 25 

20-30 25 6 17 18 

30-40 35 10 27 12 

40-50 45 2 29 2 
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Unit:2 

Measure of Central Tendency 

There is a tendency in almost every statistical data that most of the values concentrate at the centre 

which is referred as ‗central tendency‘. The typical values which measure the central tendency are 

called measures of central tendency. Measures of central tendency are commonly known as ‗Averages.‘ 

They are also known as first order measures. Averages always lie between the lowest and the lightest 

observation. 

The purpose for computing an average value for a set of observations is to obtain a single value which is 

representative of all the items and which the mind can grasp simply and quickly. The single value is the 

point or location around which the individual items cluster 

The word average is very commonly used in day to day conversation. For example, we often talk of 

average boy in a class, average height of students, average income, etc. In statistics, the term average 

has a different meaning. Averages are very much useful for describing the distribution in concise 

manner. The averages are extremely useful for comparative study of different distributions. 

REQUISITES FOR AN IDEAL AVERAGE 

The following are the characteristics which must be satisfied by an ideal average:  

(i) It should be rigidly defined.  

(ii) It should be easy to calculate and easy to understand.  

(iii)It should be based on all observations.  

(iv)It should be suitable for further mathematical treatment.  

(v) It should be least affected by the fluctuations of sampling.  

(vi) It should not be affected by extreme values. 

TYPES OF AVERAGES 

The following are the five types of averages which are commonly used in practice.  

1. Arithmetic Mean or Mean (A.M)  

2. Median  

3. Mode  
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4. Geometric Mean (G.M)  

5. Harmonic Mean (H.M) Of these, arithmetic mean, geometric mean and harmonic mean are called 

mathematical averages; median and mode are called positional averages.  

ARITHMETIC MEAN (A.M) 

(i) For Simple or Ungrouped data:(where frequencies are not given) Arithmetic Mean is defined 

as the sum of all the observations divided by the total number of observations in the data 

and is denoted by x , which is read as ‗x-bar‘ 

 
In general, if x1 x2……., xn are the n observations of variable x, then the arithmetic mean is 

given by 

 
Note: The symbol ∑ is the Greek letter capital sigma and is used in Mathematics to denote 

the sum of the values.  

Steps:  

(i) Add together all the values of the variable x and obtain the total, i.e, ∑x.  

(ii) Divide this total by the number of observations. 

(ii) For Grouped data (or) discrete data: (values and frequencies are given )  

If x1, x2 …… xn are the values of the variable x with corresponding frequencies ƒ1, ƒ2, ………ƒn then the 

arithmetic mean of x is given by 

 

 Steps : (1) Multiply the frequency of each row with the variable x and obtain the total ∑fx.  

(2) Divide the total ∑fx by the total frequency. 
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(iii) Grouped data (class intervals and frequencies are given )  

Formula  

 where N = ƒ and x = Mid-point of the class intervals 

Steps : (1) Obtain the mid-point of each class interval ( Mid-point = lower limit + upper limit ) 2  

(2) Multiply these mid-points by the respective frequency of each class interval and obtain the total ∑fx. 

(3) Divide the total obtained by step (2) by the total frequency N. 

WEIGHTED ARITHMETIC MEAN 

One of the limitations of the arithmetic mean discussed above is that it gives equal importance to all the 

items. But these are cases where the relative importance of the different items is not the same. In these 

cases, weights are assigned to different items according to their importance. The term ‗weight‘ stands 

for the relative importance of the different items. If x1, x2,…., xn are the n values of the variable x with 

the corresponding weights w1, w2,………., wn, then the weighted mean is given by 

 

Where w x = Weighted Arithmetic Mean and ∑w= Sum of the weights. 

Steps: (1) Multiply the weights w by the variable x and obtain the total ∑xw. (2) Divide the total ∑xw by 

the sum of the weights ∑w 

COMBINED MEAN 

If there are two groups containing n1 and n2 observations with means x1 and x2 respectively , then the 

combined arithmetic mean of two groups is given by 

 

The above formula can be generalized for more than two groups. If n1 ,n2 ,……,nk are sizes of k groups 

with means x1, x2 ……., xk respectively then the mean x of the combined group is given by 
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Merits of Arithmetic Mean .  

(1) It is rigidly defined .  

(2) It is easy to understand and easy to calculate .  

(3) It is based on each and every observation of the series .  

(4) It is capable for further mathematical treatment .  

(5) It is least affected by sampling fluctuations.  

Demerits of Arithmetic Mean .  

(1) It is very much affected by extreme observations.  

(2) It can not be used in case of open end classes.  

(3) It can not be determined by inspection nor it can be located graphically.  

(4) It can not be obtained if a single observation is missing .  

(5) It is a value which may not be present in the data . 

MEDIAN 

The median by definition refers to the middle value in a distribution. Median is the value of the variable 

which divides the distribution into two equal parts. The 50% observations lie below the value of the 

median and 50% observations lie above it. Median is called a positional average.  

Median is denoted by M.  

(i) For Simple data or ungrouped data: Median is defined as the value of the middle item of a 

series when the observations have been arranged in ascending or descending order of 

magnitude.  

(ii) Steps: 1) Arrange the data in ascending or descending order of magnitude. (Both 

arrangements would give the same answer).  

(iii) 2) When n is odd: Median= value of n+1 th term. 2  

(iv) 3) When n is even: Median= Arithmetic Mean of value of n & , n + 1 th terms. 2 2 i.e, adding 

the two middle values and divided by two. where n = number of observations. 
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(ii) For ungrouped frequency distribution:  

Steps: 1) Arrange the data in ascending or descending order of magnitude with respective 

frequencies .  

2) Find the cumulative frequency (c. ƒ) less than type .  

3) Find N/2 , N = total frequency.  

4) See the c. ƒ column either equal or greater than N/2 and determine the value of the variable 

corresponding to it . That gives the value of Median . 

(iii) For grouped data.  

Steps: 1) Find the c.f less than type 2) Find N/2, N= total frequency. 3) See the c.f column just 

greater than N/2. 4) The Corresponding class interval is called the Median class. 5) To find Median, 

use the following formula 

 

 

Merits of Median : 1. It is rigidly defined . 2. It is easy to understand and easy to calculate . 3. It is not 

affected by extreme observations as it is a positional average. 4. It can be calculated , even if the 

extreme values are not known . 5. It can be located by mere inspection and can also be located 

graphically. 6. It is the only average to be used while dealing with qualitative characteristics which 

can not be measured numerically .  

Demerits of Median : 1. It is not a good representative in many cases. 2. It is not based on all 

observations. 3. It is not capable of further mathematical treatment . 4. It is affected by sampling 

fluctuations. 5. For continuous data case , the formula is obtained on the assumption of uniform 

distribution of frequencies over the class intervals. This assumption may not be true. 
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MODE 

(i) For Raw data: Mode is the value which occurs most frequently ,in a set of observations. It is 

a value which is repeated maximum number of times and is denoted by Z 

(ii) For ungrouped frequency distribution: Mode is the value of the variable corresponding to 

the highest frequency 

(iii) For Grouped data: In a Continuous distribution first the modal class is determined. The class 

interval corresponding to the highest frequency is called modal class. 

(iv)  

Merits and Demerits of Mode .  

Merits : 1. It is easy to understand and easy to calculate. 

 2. It is unaffected by the presence of extreme values.  

3. It can be obtained graphically from a histogram.  

4. It can be calculated from frequency distribution with open-end classes.  

5. It is not necessary to know all the items. Only the point of maximum concentration is required. 

Demerits :  

(1) It is not rigidly defined .  

(2) It is not based on all observations.  

(3) It is affected by sampling fluctuations.  

(4) It is not suitable for further mathematical treatment 
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Unit:3 

Measure of Dispersion 

Why Do We Need to Study the Measure of Dispersion? The common averages or measures of central 

tendency indicate the general magnitude of the data and give us a single value which represents the 

data, but they do not tell us the degree of spread out or the extent of variability in individual items in a 

distribution. This can be known by certain other measures called measures of dispersion.  

We will discuss the most commonly used statistical measures showing the degree and the characters of 

variations in data.  

Dispersion in particular helps in finding out the variability of the data i.e., the extent of dispersal or 

scatter of individual items in a given distribution. Such dispersal may be known with reference to the 

central values or the common averages such as mean, median and mode or a standard value; or with 

reference to other values in the distribution. The need for such a measure arises because mean or even 

median and mode may be the same in two or more distribution but the composition of individual items 

in the series may vary widely. 

In measuring dispersion, it is necessary to know the amount of variation and the degree of variation. The 

former is designated as absolute measures of dispersion and expressed in the denomination of original 

variates such as inches, cms, tons, kilograms etc while the latter is designated as related measures of 

dispersion. We use the absolute measures of dispersion when we compare two sets of data with the 

same units and the same average type. If the two sets of data do not have the same units then we 

cannot use the absolute measures and we use the relative measures of dispersion. Absolute measures 

can be divided into positional measures based on some items of the series such as (I) Range, (ii)Quartile 

deviation or semi– inter quartile range and those which are based on all items in series such as (I) Mean 

deviation, (ii)Standard deviation. The relative measure in each of the above cases are called the 

coefficients of the respective measures. For purposes of comparison between two or more series with 

varying size or number of items, varying central values or units of calculation, only relatives measures 

can be used. 

RANGE 

Range is the simplest measure of dispersion. When the data are arranged in an array the difference 

between the largest and the smallest values in the group is called the Range.  
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Symbolically: Absolute Range = L - S, [where L is the largest value and S is the smallest value] 

 
Amongst all the methods of studying dispersion range is the simplest to calculate and to understand but 

it is not used generally because of the following reasons:  

1) Since it is based on the smallest and the largest values of the distribution, it is unduly influenced by 

two unusual values at either end. On this account, range is usually not used to describe a sample having 

one or a few unusual values at one or the other end.  

2) It is not affected by the values of various items comprised in the distribution. Thus, it cannot give any 

information about the general characters of the distribution within the two extreme observations.  

For example, let us consider the following three series:  

Series: A 6 46 46 46 46 46 46 46  

Series: B 6 6 6 6 46 46 46 46  

Series: C 6 10 15 25 30 32 40 46  

It can be noted that in all three series the range is the same, i.e. 40, however the distributions are not 

alike: the averages in each case is also quite different. It is because range is not sensitive to the values of 

individual items included in the distribution. It thus cannot be depended upon to give any guidance for 

determining the dispersion of the values within a distribution 

STANDARD DEVIATION 

As we have seen range is unstable, quartile deviation excludes half the data arbitrarily and mean 

deviation neglects algebraic signs of the deviations, a measure of dispersion that does not suffer from 

any of these defects and is at the same time useful in statistic work is standard deviation. In 1893 Karl 

Pearson first introduced the concept. It is considered as one of the best measures of dispersion as it 

satisfies the requisites of a good measure of dispersion. The standard deviation measures the absolute 

dispersion or variability of a distribution. The greater the amount of variability or dispersion greater is 

the value of standard deviation. In common language a small value of standard deviation means greater 

uniformity of the data and homogeneity of the distribution. It is due to this reason that standard 

deviation is considered as a good indicator of the representativeness of the mean. 

It is represented by σ (read as ‗sigma‘); σ 2 i.e., the square of the standard deviation is called variance. 

Here, each deviation is squared. 
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The measure is calculated as the average of deviations from arithmetic mean. To avoid positive and 

negative signs, the deviations are squared. Further, squaring gives added weight to extreme measures, 

which is a desirable feature for some types of data. It is a square root of arithmetic mean of the squared 

deviations of individual items from their arithmetic mean.  

The mean of squared deviation, i.e., the square of standard deviation is known as variance. Standard 

deviation is one of the most important measures of variation used in Statistics. Let us see how to 

compute the measure in different situation. 

 
The standard deviation being an algebraic quantity, it possesses the following important characteristics : 

1. It is rigidly defined  

2. It is based on all the observations, i.e. the value of the standard deviation will change if any one of the 

observations is changed.  

3. In the case of the value which lies close to the mean, the deviations are small and therefore variance 

and standard deviation are also small. Variance and standard deviation would thus be zero when all the 

values are equal.  

4. If the same amount is added to or subtracted from all the values, the mean shall increase or decrease 

by the same amount; also deviations from the mean in the case of each value would remain unchanged 

and hence variance and standard deviation shall remain unchanged  

5. In case a number of samples are drawn from the same population, it may be observed that standard 

deviation is least affected from sample to sample as compared to other three measures of dispersion. 
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Unit:4 

Correlation &  Regression 

In the statistical analysis we come across the study of two or more relevant characteristics together in 

terms of their interrelations or interdependence. e.g. Interrelationship among production, sales and 

profits of a company. Inter relationship among rainfall, fertilizers, yield and profits to the farmers. 

Relationship between price and demand of a commodity When we collect the information (data) on two 

of such characteristics it is called bivariate data. It is generally denoted by (X,Y) where X and Y are the 

variables representing the values on the characteristics.  

Following are some examples of bivariate data.  

a) Income and Expenditure of workers.  

b) Marks of students in the two subjects of Maths and Accounts.  

c) Height of Husband and Wife in a couple.  

d) Sales and profits of a company.  

Between these variables we can note that there exist some sort of interrelationship or cause and effect 

relationship. i.e. change in the value of one variable brings out the change in the value of other variable 

also.Such relationship is called as correlation.  

Therefore, correlation analysis gives the idea about the nature and extent of relationship between two 

variables in the bivariate data. 

TYPES OF CORRELATION 

There are two types of correlation. a) Positive correlation. and b) Negative correlation.  

Positive correlation: When the relationship between the variables X and Y is such that increase or 

decrease in X brings out the increase or decrease in Y also, i.e. there is direct relation between X and Y, 

the correlation is said to be positive. In particular when the ‗change in X equals to change in Y‘ the 

correlation is perfect and positive. e.g. Sales and Profits have positive correlation.  

Negative correlation: When the relationship between the variables X and Y is such that increase or 

decrease in X brings out the decrease or increase in Y, i.e. there is an inverse relation between X and Y, 

the correlation is said to be negative. In particular when the ‗change in X equals to change in Y‘ but in 

opposite direction the correlation is perfect and negative. e.g. Price and Demand have negative 

correlation. 
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MEASUREMENT OF CORRELATION 

The extent of correlation can be measured by any of the following methods:  

Scatter diagrams  

Karl Pearson‘s co-efficient of correlation  

Spearman‘s Rank correlation  

1 Scatter Diagram: The Scatter diagram is a chart prepared by plotting the values of X and Y as the 

points (X,Y) on the graph. The pattern of the points is used to explain the nature of correlation as follows 

2. Karl Pearson’s co-efficient of correlation. This co-efficient provides the numerical measure of the 

correlation between the variables X and Y. It is suggested by Prof. Karl Pearson and calculated by the 

formula 

 
The Pearson‘s Correlation co-efficient is also called as the ‗product moment correlation co-efficient‘ 

Properties of correlation co-efficient ‗r‘ The value of ‗r‘ can be positive (+) or negative(-) The value of 

‗r‘ always lies between –1 & +1, i.e. –1< r 

RANK CORRELATION 

In many practical situations, we do not have the scores on the characteristics, but the ranks (preference 

order) decided by two or more observers. Suppose, a singing competition of 10 participants is judged by 

two judges A and B who rank or assign scores to the participants on the basis of their performance. Then 

it is quite possible that the ranks or scores assigned may not be equal for all the participants. Now the 

difference in the ranks or scores assigned indicates that there is a difference of openion between the 

judges on deciding the ranks. The rank correlation studies the association in this ranking of the 

observations by two or more observers. The measure of the extent of association in rank allocation by 

the two judges is calculated by the co-efficient of Rank correlation ‗R‘. This co-efficient was developed 

by the British psychologist Edward Spearman in 1904.  

Mathematically, Spearman‘s rank correlation co-efficient is defined as, 
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Remarks: We can note that, the value of ‗R‘ always lies between –1 and +1 The positive value of ‗R‘ 

indicates the positive correlation (association) in the rank allocation. Whereas, the negative value of ‗R‘ 

indicates the negative correlation (association) in the rank allocation. 

 

REGRESSION ANALYSIS 

As the correlation analysis studies the nature and extent of interrelationship between the two variables 

X and Y, regression analysis helps us to estimate or approximate the value of one variable when we 

know the value of other variable. Therefore we can define the ‗Regression‘ as the estimation 

(prediction) of one variable from the other variable when they are correlated to each other. e.g. We can 

estimate the Demand of the commodity if we know it‘s Price. Why are there two regressions?  

When the variables X and Y are correlated there are two possibilities,  

(i) Variable X depends on variable y. in this case we can find the value of x if know the value of 

y. This is called regression of x on .  

(ii) Variable depends on variable X. we can find the value of y if know the value of X. This is 

called regression of y on x.  

Hence there are two regressions, (a) Regression of X on Y; (b) Regression of X on Y. 

Formulas on Regression equation 
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Unit:5 

INDEX NUMBERS 

Every variable undergoes some changes over a period of time or in different regions or due to some 

factors affecting it. These changes are needed to be measured. In the last chapter we have seen how a 

time series helps in estimating the value of a variable in future. But the magnitude of the changes or 

variations of a variable, if known, are useful for many more reasons. For example, if the changes in 

prices of various household commodities are known, one can plan for a proper budget for them in 

advance. If a share broker is aware of the magnitude of fluctuations in the price of a particular share or 

about the trend of the market he can plan his course of action of buying or selling his shares. Thus, we 

can feel that there is a need of such a measure to describe the changes in prices, sales, profits, imports, 

exports etc, which are useful from a common man to a business organization.  

Index number is an important statistical relative tool to measure the changes in a variable or group of 

variables with respect to time, geographical conditions and other characteristics of the variable(s). Index 

number is a relative measure, as it is independent of the units of the variable(s) taken in to 

consideration. This is the advantage of index numbers over normal averages. All the averages which we 

studied before are absolute measures, i.e. they are expressed in units, while index numbers are 

percentage values which are independent of the units of the variable(s). In calculating an index number, 

a base period is considered for comparison and the changes in a variable are measured using various 

methods. Though index numbers were initially used for measuring the changes in prices of certain 

variables, now it is used in almost every field of physical sciences, social sciences, government 

departments, economic bodies and business organizations. The gross national product (GNP), per capita 

income, cost of living index, production index, consumption, profit/loss etc every variable in economics 

uses this as a tool to measure the variations. Thus, the fluctuations, small or big, in the economy are 

measured by index numbers. Hence it is called as a barometer of economics. 

IMPORTANCE OF INDEX NUMBERS 

The important characteristics of Index numbers are as follows:  

(1) It is a relative measure: As discussed earlier index numbers are independent of the units of the 

variable(s), hence it a special kind of average which can be used to compare different types of data 

expressed in different units at different points of time.  

(2) Economical Barometer: A barometer is an instrument which measures the atmospheric pressure. As 

the index numbers measure all the ups and downs in the economy they are hence called as the 

economic barometers.  
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(3) To generalize the characteristics of a group: Many a time it is difficult to measure the changes in a 

variable in complete sense. For example, it is not possible to directly measure the changes in a business 

activity in a country. But instead if we measure the changes in the factors affecting the business activity, 

we can generalize it to the complete activity. Similarly the industrial production or the agricultural 

output cannot be measured directly.  

(4) To forecast trends: Index numbers prove to be very useful in identifying trends in a variable over a 

period of time and hence are used to forecast the future trends.  

(5) To facilitate decision making: Future estimations are always used for long term and short term 

planning and formulating a policy for the future by government and private organizations. Price Index 

numbers provide the requisite for such policy decisions in economics.  

(6) To measure the purchasing power of money and useful in deflating: Index numbers help in deciding 

the actual purchasing power of money. We often hear from our elders saying that “ In our times the 

salary was just Rs. 100 a month and you are paid Rs. 10,000, still you are not happy!” The answer is 

simple (because of index numbers!) that the money value of Rs. 100, 30 years before and now is 

drastically different. Calculation of real income using index numbers is an important tool to measure the 

actual income of an individual. This is called as deflation.  

There are different types of index numbers based on their requirement like, price index, quantity index, 

value index etc. The price index is again classified as single price index and composite price index. 

PRICE INDEX NUMBERS 

 

The price index numbers are classified as shown in the following diagram:  

Notations: P0: Price in Base Year  Q0: Quantity in Base Year  

P1: Price in Current Year   Q1: Quantity in Current Year  
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The suffix ‘0’ stands for the base year and the suffix ‘1’ stands for the current year. 14.3.1 Simple 

(Unweighted) Price Index Number By Aggregative Method In this method we define the price index 

number as the ratio of sum of prices in current year to sum of prices in base year and express it in 

percentage. i.e. multiply the quotient by 100.  

Symbolically, … 

  

Steps for computation:  

1. The total of all base year prices is calculated and denoted by P0 .  

2. The total of all current year prices is calculated and denoted by P1 .  

3. Using the above formula, simple price index number is computed.  
 

Simple (Unweighted) Price Index Number by Average of Price Relatives Method  

In this method the price index is calculated for every commodity and its arithmetic mean is taken. i.e. 

the sum of all price relative is divided by the total number of commodities. Symbolically, if there are n 

commodities in to consideration, then the simple price index number of the group is calculated by the 

formula: 

 

Steps for computation  

1. The price relatives for each commodity are calculated by the formula: 

  
2. The total of these price relatives is calculated and denoted as:  

3.  
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4. The arithmetic mean of the price realtives using the above formula no. (2) gives the required 

price index number. 

 

Remark:  

1. The simple aggregative method is calculated without taking into consideration the units of individual 

items in the group. This may give a misleading index number.  

2. This problem is overcome in the average of price relatives method, as the individual price relatives are 

computed first and then their average is taken.  

3. Both the methods are unreliable as they give equal weightage to all items in consideration which is 

not true practically 

 

Weighted Index Numbers by Aggregative Method 

 In this method weights assigned to various items are considered in the calculations. The products of the 

prices with the corresponding weights are computed; their totals are divided and expressed in 

percentages. Symbolically, if W denotes the weights assigned and P0, P1 have their usual meaning, then 

the weighted index number using aggregative method is given by the formula: 

 
Steps to find weighted index number using aggregative method  

1. The columns of P1W and P0W are introduced.  

2. The totals of these columns are computed.  

3. The formula no. (3) is used for computing the required index number. 

 

Remark: There are different formulae based on what to be taken as the weight while calculating the 

weighted index numbers.  

Based on the choice of the weight we are going to study here three types of weighted index numbers: 

(1) Laspeyre‘s Index Number, (2) Paasche‘s Index Number and (3) Fisher‘s Index Number.  

 

(1) Laspeyre’s Index Number: 

 In this method, Laspeyre assumed the base quantity (Q0) as the weight in constructing the index 

number. Symbolically, P0, P1 and Q0 having their usual meaning, the Laspeyre’s index number 

denoted by IL is given by the formula: 
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Steps to compute IL:  

1. The columns of the products P0Q0 and P1Q0 are introduced.  

2. The totals of these columns are computed.  

3. Using the above formula no. (4), IL is computed. 

(2) Paasche’s Index Number:  

In this method, Paasch assumed the current year quantity (Q1) as the weight for constructing the index 

number. Symbolically, P0, P1 and Q1 having their usual meaning, the Paasche’s index number denoted 

by IP is given by the formula: 

 
The steps for computing IP are similar to that of IL 

(2) Fisher’s Index Number:  

Fisher developed his own method by using the formulae of Laspeyre and Paasche. He defined the 

index number as the geometric mean of IL and IP. Symbolically, the Fisher’s Index number denoted 

as IF is given by the formula 

 
Note: 1. The multiple 100 is outside the square root sign. 2. While computing products of the terms, 

care should be taken to multiply corresponding numbers properly 

Remark:  

1. Laspeyre’s index number though popular has a drawback that it does not consider the change in 

consumption over a period. (as it does not take into account the current quantity).  

2. Paasche’s index number overcomes this by assigning the current year quantity as weight.  

3. Fisher’s index number being the geometric mean of both these index numbers, it considers both 

the quantities. Hence it is called as the ideal index number 

 

Weighted Index Numbers using average of price relatives method  

This is similar to what we have seen in subsection 7.3.2. Here the individual price relatives are 

computed first. These are multiplied with the corresponding weights. The ratio of the sum of the 

products and the total value of the weight is defined to be the weighted index number. Symbolically, 

if W denotes the weights and I denote the price relatives then the weighted index number is given 

by the formula 
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One of the important weighted index number is the cost of living index number, also known as the 

consumer price index (CPI) number. 

 

Cost Of Living Index Number Or Consumer Price Index Number 

There are two methods for constructing this index number:  

(1) Aggregative expenditure method and  

(2) Family Budget Method  

(1) In aggregative expenditure method we construct the index number by taking the base year 

quantity as the weight. In fact this index number is nothing but the Laspeyre’s index number.  

(2) In family budget method, value weights are computed for each item in the group and the index 

number is computed using the formula: 

 
Use Of Cost of Living Index Numbers 

1. These index numbers reflect the effect of rise and fall in the economy or change in prices over the 

standard of living of the people.  

2. These index numbers help in determining the purchasing power of money which is the reciprocal 

of the cost of living index number.  

3. It is used in deflation. i.e. determining the actual income of an individual. Hence it also used by 

the management of government or private organizations to formulate their policies regarding the 

wages, allowance to their employees. 

 

Demerits Of Index Numbers 

(1) There are numerous types and methods of constructing index numbers. If an appropriate 

method is not applied it may lead to wrong conclusions.  

(2) The sample selection may not be representative of the complete series of items.  

(3) The base period selection also is personalized and hence may be biased.  

(4) Index number is a quantitative measure and does not take into account the qualitative aspect of 

the items.  

(5) Index numbers are approximations of the changes, they may not accurate. 


