
 

Introduction 

    The term “statistics” is used in two senses: first in plural sense meaning a collection of 

numerical facts or estimates—the figure themselves. It is in this sense that the public usually 

think of statistics, e.g., figures relating to population, profits of different units in an industry etc. 

Secondly, as a singular noun, the term ‘statistics’ denotes the various methods adopted for the 

collection, analysis and interpretation of the facts numerically represented. In singular sense, the 

term ‘statistics’ is better described as statistical methods. In our study of the subject, we shall be 

more concerned with the second meaning of the word ‘statistics’. 

Definitions: 

        Statistics has been defined differently by different authors and each author has assigned new 

limits to the field which should be included in its scope. We can do no better than give selected 

definitions of statistics by some authors and then come to the conclusion about the scope of the 

subject.  

A.L. Bowley defines, “Statistics may be called the science of counting”. At another 

place he defines, “Statistics may be called the science of averages”. Both these definitions are 

narrow and throw light only on one aspect of Statistics.   

   According to King, “The science of statistics is the method of judging collective, 

natural or social, phenomenon from the results obtained from the analysis or enumeration 

or collection of estimates”. 

 

 According to Wallis and Roberts “Statistics is a body of methods for making wise 

decisions on the face of uncertainty.” 

According to Edward N. Dubois “Statistics is a body of methods for obtaining and 

analyzing numerical data in order to make better decisions in an uncertain world.” 

In the words of Croxton &Cowden, “Statistics may be defined as the collection, 

presentation, analysis and interpretation of numerical data”. 

Horace Secrist has given an exhaustive definition of the term statistics in the plural 

sense. According to him: “By statistics we mean aggregates of facts affected to a marked 

extent by a multiplicity of causes numerically expressed, enumerated or estimated 

according to reasonable standards of accuracy collected in a systematic manner for a pre-

determined purpose and placed in relation to each other”. 

Characteristics: 

Some of the most important characteristics of statistics are as follows: 

1. It consists of aggregates of facts: 

In the plural sense, statistics refers to data, but data to be called statistics must consist of 

aggregate of certain facts. 



 

A single and isolated fact or figure like, 60 Kgs. weight of a student or the death of a particular 

person on a day does not amount to statistics. 

For a data may amount to statistics it must be in the form of a set or aggregate of certain 

facts, viz. 50, 65, 70 Kgs. Weight of students in a class or profits of a firm over different times 

etc. is liable to be effected by multiplicity of causes. 

2. It is affected by many causes: 

It is not easy to study the effects of one factor only by ignoring the effects of other factors. 

Here we have to go for the effects of all the factors on the phenomenon separately as well as 

collectively, because effects of the factors can change with change of place, time or situation. 

Here, the overall effect is taken and not of one factor only as in other natural sciences. For 

example, we can say that result of class XII in board examination does not depend on any single 

factor but collectively on standard of teachers, teaching methods, teaching aids, practical’s 

performance of students, standard of question papers and as well as of evaluation. 

3. It should be numerically expressed: 

A data to be called statistics should be numerically expressed so that counting or 

measurement of data can be made possible. It means that the data or the fact to constitute 

statistics must be capable of being expressed in some quantitative form as weights of 60, 70, 100 

and 90 Kg. or profits of Rs. 10,000, Rs. 20,000 etc. Thus these data must contain numerical 

figures so that those may be called as numerical statement of facts. 

4. It must be enumerated or estimated accurately: 

As stated above that the statements should be precise and meaningful. For getting 

reasonable standard of accuracy the field of enquiry should not be very large. If it is infinite or 

very large, even enumeration of data is impossible and reasonable standard of accuracy may not 

be achieved. To achieve it we have to make on estimate according to reasonable standard of 

accuracy depending upon the nature and purpose of collection of data. e.g. we may measure the 

height of buildings in metres but we cannot measure the length of small things like bricks in the 

same unit of metre. 

5. It should be collected in a systematic manner: 

Another characteristic of statistics is that the data should be collected in a systematic 

manner. The data collected in a haphazard manner will lead to difficulties in the process of 

analysis, and wrong conclusions. A proper plan should be made and trained investigators should 

be used to collect data so that they may collect statistics. If it is not done, in such cases reliability 

of data gets decreased. So to get correct results the data must be collected in a precise manner. 

6. It should be collected for a predetermined purpose: 

Before we start the collection of data, we must be clear with the purpose for which we are 

collecting the data. If we have no information about its purpose, we may not be collecting data 

according to the needs. We may need some more relevant data to achieve the required purpose, 

which we would miss in the event of its ignorance. 



 

Suppose we want to get data on imports and exports, we have to know about various 

segments such as electronics, consumer articles, grains and such other segregations also. If some 

person on govt. duty is counting the vehicles passing through a road in a unit time is statistics, but 

same work done by any other person not related to this field, is not statistics because the former is 

doing it for the Government which wants to make it four lane road-if needed. 

7. It should be capable of being placed in relation to each other: 

It is last but not less important of the characteristics of the statistics. The collection of data 

is generally done with the motive to compare. If the figures collected are not comparable, in that 

case, they lose a large part of their significance. 

It means, the figures collected should be homogeneous for comparison and not 

heterogeneous. For example, Heterogeneous data like sale of Rs. 20,000 result of 80% cases and 

mileage of 80 kms can never be placed in relation to each other and compared for analysis and 

interpretation which is the ulterior motive of the science of statistics. It can be concluded that all 

statistics are numerical data but all numerical data are not statistics unless they satisfy all the 

essential characteristics of statistics, depicted as above. 

Functions of Statistics: 

The functions of statistics may be enumerated as follows: 

(i) To present facts in a definite form : Without a statistical study our ideas are likely to 

be vague, indefinite and hazy, but figures helps as to represent things in their true perspective. 

For example, the statement that some students out of 1,400 who had appeared, for a 

certain examination, were declared successful would not give as much information as the one that 

300 students out of 400 who took the examination were declared successful. 

(ii) To simplify unwieldy and complex data : It is not easy to treat large numbers and hence 

theyare simplified either by taking a few figures to serve as a representative sample or by 

taking average to give a bird’s eye view of the large masses. For example, complex data may 

be simplified by presenting them in the form of a table, graph or diagram, or representing it 

through an average etc. 

(iii) To use it as a technique for making comparisons : The significance of certain figures 

can be better appreciated when they are compared with others of the same type. The 

comparison between two different groups is best represented by certain statistical methods, such 

as average, coefficients, rates, ratios, etc. 

(iv) To enlarge individual experience: An individual’s knowledge is limited to what he can 

observe and see; and that is a very small part of the social organism. His knowledge is extended n 

various ways by studying certain conclusions and results, the basis of which are numerical 

investigations. For example, we all have general impression that the cost of living has increased. 

But to know to what extent the increase has occurred, and how far the rise in prices has affected 

different income groups, it would be necessary to ascertain the rise in prices of articles consumed 

by them. 



 

(v) To provide guidance in the formulation of policies : The purpose of statistics is to enable 

correct decisions, whether they are taken by a businessman or Government. In fact statistics is a 

great servant of business in management, governance and development. Sampling methods are 

employed in industry in tacking the problem of standardisation of products. Big business houses 

maintain a separate department for statistical intelligence, the work of which is to collect, 

compare and coordinate figures for formulating future policies of the firm regarding production 

and sales. 

(vi) To enable measurement of the magnitude of a phenomenon : But for the development of 

the statistical science, it would not be possible to estimate the population of a country or to know 

the quantity of wheat, rice and other agricultural commodities produced in the country during any 

year. 

Importance of Statistics: 

These days statistical methods are applicable everywhere. There is no field of work in 

which statistical methods are not applied.  

According to A L. Bowley, ‘A knowledge of statistics is like a knowledge of foreign 

languages or of Algebra, it may prove of use at any time under any circumstances”. The 

importance of the statistical science is increasing in almost all spheres of knowledge, eg., 

astronomy, biology, meteorology, demography, economics and mathematics. Economic planning 

without statistics is bound to be baseless. Statistics serve in administration, and facilitate the work 

of formulation of new policies. Financial institutions and investors utilise statistical data to 

summaries the past experience. Statistics are also helpful to an auditor, when he uses sampling 

techniques or test checking to audit the accounts of his client. 

LIMITATIONS OF STATISTICS: 

 

1. The use of statistics is limited numerical studies: Statistical methods cannot be 

applied to study the nature of all type of phenomena. Statistics deal with only such phenomena as 

are capable of being quantitatively measured and numerically expressed. For, example, the 

health, poverty and intelligence of a group of individuals, cannot be quantitatively measured, and 

thus are not suitable subjects for statistical study. 

2. Statistical methods deal with population or aggregate of individuals rather than with 

individuals. When we say that the average height of an Indian is 1 metre 80 centimetres, it shows 

the height not of an individual but as found by the study of all individuals. 

  3. Statistical relies on estimates and approximations : Statistical laws are not exact 

laws like mathematical or chemical laws. They are derived by taking a majority of cases and are 

not true for every individual. Thus the statistical inferences are uncertain. 

4. Statistical results might lead to fallacious conclusions by deliberate manipulation of 

figures and unscientific handling. This is so because statistical results are represented by figures, 

which are liable to be manipulated. Also the data placed in the hands of an expert may lead to 

fallacious results. The figures may be stated without their context or may be applied to a fact 

other than the one to which they really relate. An interesting example is a survey made some 

years ago which reported that 33% of all the girl students at John Hopkins University had married 



 

University teachers. Whereas the University had only three girls student at that time and one of 

them married to a teacher. 

Distrust of Statistics: 

Due to limitations of statistics an attitude of distrust towards it has been developed. There 

are some people who place statistics in the category of lying and maintain that, “there are three 

degrees of comparison in lying-lies, dammed lies and statistics”. But this attitude is not correct. 

The person who is handling statistics may be a liar or inexperienced. But that would be the fault 

not of statistics but of the person handling them. The person using statistics should not take them 

at their face value. He should check the result from an independent source. Also only experts 

should handle the statistics otherwise they may be misused. It may be noted that the distrust of 

statistics is due more to insufficiency of knowledge regarding the nature, limitations and uses of 

statistics then to any fundamental inadequacy in the science of statistics. Medicines are meant for 

curing people, but if they are unscientifically handle by quacks, they may prove fatal to the 

patient. In both the cases, the medicine is the same; but its usefulness or harmfulness depends 

upon the man who handles it. We cannot blame medicine for such a result. Similarly, if a child 

cuts his finger with a sharp knife, it is not a knife that is to be blamed, but the person who kept 

the knife at a place that the child could reach it. These examples help us in emphasising that if 

statistical facts are misused by some people it would be wrong to blame the statistics as such. It is 

the people who are to be blamed. In fact statistics are like clay which can be moulded in any way. 

Data Collection: 

 Data collection is the process of gathering and measuring information on targeted 

variables in an established system, which then enables one to answer relevant questions and 

evaluate outcomes. Data collection is a component of research in all fields of study 

including physical and social sciences, humanities, and business. While methods vary by 

discipline, the emphasis on ensuring accurate and honest collection remains the same. The goal 

for all data collection is to capture quality evidence that allows analysis to lead to the formulation 

of convincing and credible answers to the questions that have been posed. 

Methods of Data Collection 

There are two types of data Primary Data and Secondary Data 

1. Primary Data → raw data or primary data is a term for data collected at source. This type of 

information is obtained directly from first hand sources by means of surveys, observations and 

experimentation and not subjected to any processing or manipulation and also called primary 

data. 

2.Secondary Data → It refers to the data collected by someone other than the user i.e. the data is 

already available and analysed by someone else. Common sources of secondary data include 

various published or unpublished data, books, magazines, newspaper, trade journals etc. 

https://en.wikipedia.org/wiki/Physical_science
https://en.wikipedia.org/wiki/Social_science
https://en.wikipedia.org/wiki/Humanities
https://en.wikipedia.org/wiki/Business


 

Collection of Primary Data : 

Primary data is collected in the course of doing experimental or descriptive research by doing 

experiments, performing surveys or by observation or direct communication with respondents. 

Several methods for collecting primary data are given below – 

1. Observation Method 

It is commonly used in studies relating to behavioural science. Under this method 

observation becomes a scientific tool and the method of data collection for the researcher, when it 

serves a formulated research purpose and is systematically planned and subjected to checks and 

controls. 

(a) Structured (descriptive) and Unstructured (exploratory) observation – When a 

observation is characterized by careful definition of units to be observed, style of observer, 

conditions for observation and selection of pertinent data of observation it is a structured 

observation. When there characteristics are not thought of in advance or not present it is a 

unstructured observation. 

(b) Participant, Non-participant and Disguised observation – When the observer observes by 

making himself more or less, the member of the group he is observing, it is participant 

observation but when the observer observes by detaching himself from the group under 

observation it is non participant observation. If the observer observes in such a manner that his 

presence is unknown to the people he is observing it is disguised observation. 

(c) Controlled (laboratory) and Uncontrolled (exploratory) observation – If the observation 

takes place in the natural setting it is a uncontrolled observation but when observer takes place 

according to some pre-arranged plans, involving experimental procedure it is a controlled 

observation. 

Advantages → 

⦁ Subjective bias is eliminated 

⦁ Data is not affected by past behaviour or future intentions 

⦁ Natural behaviour of the group can be recorded 

Limitations → 

⦁ Expensive methodology 

⦁ Information provided is limited 

⦁ Unforeseen factors may interfere with the observational task. 



 

2. Interview Method 

This method of collecting data involves presentation of oral verbal stimuli and reply in terms of 

oral – verbal responses. It can be achieved by two ways :- 

(A) Personal Interview – It requires a person known as interviewer to ask questions generally in 

a face to face contact to the other person. It can be – 

Direct personal investigation – The interviewer has to collect the information personally from 

the services concerned. 

Indirect oral examination – The interviewer has to cross examine other persons who are 

supposed to have a knowledge about the problem. 

Structured Interviews – Interviews involving the use of pre- determined questions and of highly 

standard techniques of recording. 

Unstructured interviews – It does not follow a system of pre-determined questions and is 

characterized by flexibility of approach to questioning. 

Focused interview – It is meant to focus attention on the given experience of the respondent and 

its effect. The interviewer may ask questions in any manner or sequence with the aim to explore 

reasons and motives of the respondent. 

Clinical interviews – It is concerned with broad underlying feeling and motives or individual’s 

life experience which are used as method to ellict information under this method at the 

interviewer direction. 

Non directive interview – The interviewer’s function is to encourage the respondent to talk 

about the given topic with a bare minimum of direct questioning. 

Advantages – 

⦁ More information and in depth can be obtained 

⦁ Samples can be controlled 

⦁ There is greater flexibility under this method 

⦁ Personal information can as well be obtained 

⦁ Mis-interpretation can be avoided by unstructured interview. 

 

 



 

Limitations: 

⦁ It is an expensive method 

⦁ Possibility of bias interviewer or respondent 

⦁ More time consuming 

⦁ Possibility of imaginary info and less frank responses. 

⦁ High skilled interviewer is required 

(B) Telephonic Interviews – It requires the interviewer to collect information by contacting 

respondents on telephone and asking questions or opinions orally. 

Advantages: 

⦁ It is flexible, fast and cheaper than other methods 

⦁ Recall is easy and there is a higher rate of response 

⦁ No field staff is required. 

Limitations: 

⦁ Interview period exceed five minutes maximum which is less 

⦁ Restricted to people with telephone facilities. 

⦁ Questions have to be short and to the point 

⦁ Less information can be collected. 

3. Questionnaire: 

In this method a questionnaire is sent (mailed) to the concerned respondents who are 

expected to read, understand and reply on their own and return the questionnaire. It consists of a 

number of questions printed on typed in a definite order on a form on set of forms. 

It is advisable to conduct a `Pilot study’ which is the rehearsal of the main survey by experts for 

testing the questionnaire for weaknesses of the questions and techniques used. 

Essentials of a good questionnaire: 

-It should be short and simple 



 

-Questions should proceed in a logical sequence 

-Technical terms and vague expressions must be avoided. 

-Control questions to check the reliability of the respondent must be present 

-Adequate space for answers must be provided 

-Brief directions with regard to filling up of questionnaire must be provided 

-The physical appearances – quality of paper, colour etc must be good to attract the attention of 

the respondent 

A questionnaire is a list of questions directly or indirectly connected with the work of the 

enquiry. The answers to these questions would provide all the information sought. The 

questionnaire is put in the charge of trained investigators whose duty is to go to all persons or 

selected persons connected with the enquiry. This method is usually adopted in case of large 

inquiries. The method of collecting data is relatively cheap. Also the information obtained is that 

of good quality. 

The main drawback of this method is that the enumerator (i.e., investigator in charge of 

the questionnaire) may be a biased one and may not enter the answer given by the information. 

Where there are many enumerators, they may interpret various terms in questionnaire according 

to their whims. To that extent the information supplied may be either inaccurate or inadequate or 

not comparable. This drawback can be removed to a great extent by training the investigators 

before the enquiry begins. The meaning of different questions may be explained to them so that 

they do not interpret them according to their whims. 

Drafting the Questionnaire: 

 

  The success of questionnaire method of collecting information depends on the proper 

drafting of the questionnaire. It is a highly specialized job and requires great deal of skill and 

experience. However, the following general principle may be helpful in framing a questionnaire: 

 

1. The number of the questions should be kept to the minimum fifteen to twenty five may be a 

fair number. 

 

2. The questions must be arranged in a logical order so that a natural and spontaneous reply to 

each is induced. 

 

3. The questions should be short, simple and easy to understand and they should convey one 

meaning. 

 

4. As far as possible, quotation of a personal and pecuniary nature should not be asked. 

 



 

5. As far as possible the questions should be such that they can be answered briefly in ‘Yes’ or 

‘No’, or in terms of numbers, place, date, etc. 

 

6. The questionnaire should provide necessary instructions to the Informants. For instance, if 

there is a question on weight. It should be specified as to whether weight is to be indicated in lbs 

or kilograms. 

 

7. Questions should be objective type and capable of tabulation. 

 

Specimen Questionnaire  

We are giving below a specimen questionnaire of Expenditure Habits or Students residing 

in college Hostels. 

Name of Student ............................................ Class ............................................ 

State and District of origin .........................................           Age .............................. 

1. How much amount do you get from your father/guardian p.m. ? 

2. Do you get some scholarship? If so, state the amount per month. 

3. Is there any other source from which you get money regularly? (e.g. mother, brother or uncle). 

4. How much do you spend monthly on the following items: 

                                                        Rs. 

College Tuition Fee                          ......... 

Hostel Food Expenses                       ........ 

Other hostel fees                             ........ 

Clothing                                          ........ 

Entertainment                                  ........ 

Smoking                                          ........ 

Miscellaneous                                   ........ 

                                             Total  ........ 

5. Do you smoke? If so what is the daily expenditure on it? 

6. Any other item on which you spend money? 

Advantages: 

⦁ Free from bias of interviewer 

⦁ Respondents have adequate time to give 

⦁ Respondents have adequate time to give answers 

⦁ Respondents are easily and conveniently approachable 

⦁ Large samples can be used to be more reliable 



 

Limitations: 

⦁ Low rate of return of duly filled questionnaire 

⦁ Control over questions is lost once it is sent 

⦁ It is inflexible once sent 

⦁ Possibility of ambiguous or omission of replies 

⦁ Time taking and slow process 

4. Schedules: 

This method of data collection is similar to questionnaire method with the difference that 

schedules are being filled by the enumerations specially appointed for the purpose. Enumerations 

explain the aims and objects of the investigation and may remove any misunderstanding and help 

the respondents to record answer. Enumerations should be well trained to perform their job, 

he/she should be honest hard working and patient. This type of data is helpful in extensive 

enquiries however it is very expensive. 

Sources of Secondary Data: 

There are number of sources from which secondary data may be obtained. They may be classified 

as follow. : 

1. Published sources, and 

2. Unpublished sources. 

1. Published Sources 

 The various sources of published data are : 

1. Reports and official publications of- 

(a) International bodies such as the International Monetary Fund, International 

       Finance Corporation, and United Nations Organisation. 

 

(b) Central and State Governments- such as the Report of the Patel Committee, etc. 

 

2. Semi Official Publication. Various local bodies such as Municipal Corporation, and 

Districts Boards. 

 

3. Private Publication of— 

(a) Trade and professional bodies such as the Federation of India, Chamber of Commerce 

and Institute of Chartered Accountants of India. 

(b) Financial and Economic Journals such as “Commerce”, ‘Capital’ etc. 

(c) Annual Reports of Joint Stock Companies. 

(d) Publication brought out by research agendas, research scholars, etc 



 

2. Unpublished Sources 

There are various sources of unpublished data such as records maintained by various 

government and private offices, studies made by research institutions, scholars, etc., such source 

can also be used where necessary. 

Census and Sampling Techniques of Collection of Data 

There are two important techniques of Data collection, (i) Census enquiry implies 

complete enumeration of each unit of the universe, (ii) In a sample survey, only a small part of 

the group, is considered, which is taken as representative. For example the population census in 

India implies the counting of each and every human being within the country. In practice 

sometimes it is not possible to examine every item in the population. Also many a time it is 

possible to obtain sufficiently accurate results by studying only a part of the “population”. For 

example, if the marks obtained in statistics by 10 students in an examination are selected at 

random, say out of 100, then the average marks obtained by 10 students will be reasonably 

representative of the average marks obtained by all the 100 students. In such a case, the 

populations will be the marks of the entire group of 100 students and that of 10 students will be a 

sample. 

Frequency distribution: 

Collected and classified data are presented in a form of frequency distribution. Frequency 

distribution is simply a table in which the data are grouped into classes on the basis of common 

characteristics and the numbers of cases which fall in each class are recorded. It shows the 

frequency of occurrence of different values of a single variable. A frequency distribution is 

constructed to satisfy three objectives: 

(i) to facilitate the analysis of data, 

(ii) to estimate frequencies of the unknown population distribution from the distribution of 

sample data, and 

(iii) to facilitate the computation of various statistical measures. 

Frequency distribution can be of two types : 

1. Univariate Frequency Distribution. 

2. Bivariate Frequency Distribution. 

In this lesson, we shall understand the Univariate frequency distribution. Univariate 

distribution incorporatesdifferent values of one variable only whereas the Bivariate frequency 

distribution incorporates the values of two variables. The Univariate frequency distribution is 

further classified into three categories: 

 

 



 

(i) Series of individual observations, 

(ii) Discrete frequency distribution, and 

(iii) Continuous frequency distribution. 

Series of individual observations is a simple listing of items of each observation. If marks of 14 

students in statistics of a class are given individually, it will form a series of individual 

observations. 

Marks obtained in Statistics: 

Roll Nos. 1     2     3     4     5     6     7     8     9     10     11     12     13     14 

Marks:    60   71   80   41    81   41   85   35   98     52     50    91      30     88 

Marks in Ascending Order                  Marks in Descending Order 

30                                                     98 

35                                                     91 

41                                                     88 

41                                             85 

50                                                     81 

52                                                     80 

60                                                          71                        

71                                                     60 

80                                                     52 

81                                                     50 

85                                                     41 

88                                                     41 

91                                                     35 

98                                        30 

Discrete Frequency Distribution:  

In a discrete series, the data are presented in such a way that exact measurements of units 

are indicated. In a discrete frequency distribution, we count the number of times each value of the 

variable in data given to you. This is facilitated through the technique of tally bars. 

In the first column, we write all values of the variable. In the second column, a vertical 

bar called tally bar against the variable, we write a particular value has occurred four times, for 

the fifth occurrence, we put a cross tally mark ( / ) on the four tally bars to make a block of 5. The 

technique of putting cross tally bars at every fifth repetition facilitates the counting of the number 

of occurrences of the value. After putting tally bars for all the values in the data; we count the 

number of times each value is repeated and write it against the corresponding value of the 

variable in the third column entitled frequency. This type of representation of the data is called 

discrete frequency distribution. 



 

We are given marks of 42 students: 

55 51 57 40 26 43 46 41 46 48 33 40 26 40 40 41 

43 53 45 53 33 50 40 33 40 26 53 59 33 39 55 48 

15 26 43 59 51 39 15 45 26 15 

We can construct a discrete frequency distribution from the above given marks. 

 

Marks of 42 Students 

----------------------------------------- 

Marks      Tally Bars      Frequency 

------------------------------------------ 

15               |||                  3 

26                                          5 

33               ||||                        4 

39               ||                          2 

40                                           5 

41               ||                          2 

43               |||                         3 

45               ||                          2 

46               ||                          2 

48               ||                          2 

50               |                           1 

51                          ||                                       2 

53               |||                        3 

55             |||                       3 

57               |                            1 

59               ||                                        2 

                                            Total 42 

The presentation of the data in the form of a discrete frequency distribution is better than 

arranging but it does not condense the data as needed and is quite difficult to grasp and 

comprehend. This distribution is quite simple in case the values of the variable are repeated 

otherwise there will be hardly any condensation. 

Continuous Frequency Distribution; If the identity of the units about a particular 

information collected, is neither relevant nor is the order in which the observations occur, then the 

first step of condensation is to classify the data into different classes by dividing the entire group 

of values of the variable into a suitable number of groups and then recording the number of 

observations in each group. Thus, we divide the total range of values of the variable (marks of 42 



 

students) i.e. 59-15 = 44 into groups of 10 each, then we shall get (42/10) 5 groups and the 

distribution of marks is displayed by the following frequency distribution: 

 

Marks of 42 Students 

--------------------------------------------------------------------- 

Marks (×)      Tally Bars         Number of Students (f) 

--------------------------------------------------------------------- 

15 – 25               |||                        3 

25 – 35               ||||                       9 

35 – 45               ||                        12 

45 – 55               ||                         12 

55 – 65               |                           6 

---------------------------------------------------------------------- 

                                          Total 42 

---------------------------------------------------------------------- 

The various groups into which the values of a variable are classified are known classes, 

the length of the class interval (10) is called the width of the class.  Two values, specifying the 

class. are called the class limits. The presentation of the data into continuous classes with the 

corresponding frequencies is known as continuous frequency distribution. There are two methods 

of classifying the data according toclass intervals : 

(i) exclusive method, and 

(ii) inclusive method 

In an exclusive method, the class intervals are fixed in such a manner that upper limit of one class 

becomes the lower limit of the following class. Moreover, an item equal to the upper limit of a 

class would be excluded from that class and included in the next class. The following data are 

classified on this basis. 

 

 

 



 

 

--------------------------------------------------------- 

Income (Rs.)     No. of Persons 

--------------------------------------------------------- 

200 – 250              50 

250 – 300              100 

300 – 350              70 

350 – 400              130 

400 – 50                50 

450 – 500              100 

------------------------------------ 

                        Total 500 

------------------------------------ 

It is clear from the example that the exclusive method ensures continuity of the data in as much as 

the upper limit of one class is the lower limit of the next class. Therefore, 50 persons have their 

incomes between 200 to 249.99 and a person whose income is 250 shall be included in the next 

class of 250 – 300. According to the inclusive method, an item equal to upper limit of a class is 

included in that class 

itself. The following table demonstrates this method. 

----------------------------------------------------------- 

Income (Rs.)                          No.of Persons 

----------------------------------------------------------- 

200 – 249                              50 

250 – 299                              100 

300 – 349                              70 

350 – 399                              130 

400 – 149                              50 

450 – 499                              100 

---------------------------------------------------------- 

                                        Total 500 

---------------------------------------------------------- 

Hence in the class 200 – 249, we include persons whose income is between Rs. 200 and Rs. 249. 



 

Principles for Constructing Frequency Distributions 

Inspite of the great importance of classification in statistical analysis, no hard and fast rules 

are laid down for it. A statistician uses his discretion for classifying a frequency distribution and 

sound experience, wisdom, skill and aptness for an appropriate classification of the data. 

However, the following guidelines must be considered to construct a frequency distribution: 

1. Type of classes: The classes should be clearly defined and should not lead to any 

ambiguity.They should be exhaustive and mutually exclusive so that any value of variable 

corresponds to only class. 

2.  Number of classes: The choice about the number of classes in which a given frequency 

distribution should he divided depends upon the following things; 

(i) The total frequency which means the total number of observations in the distribution. 

(ii) The nature of the data which means the size or magnitude of the values of the variable. 

(iii) The desired accuracy. 

(iv) The convenience regarding computation of the various descriptive measures of the 

frequency distribution such as means, variance etc. 

The number of classes should not be too small or too large. If the classes are few, the 

classification becomes very broad and rough which might obscure some important features and 

characteristics of the data. The accuracy of the results decreases as the number of classes 

becomes smaller. On the other hand, too many classes will result in a few frequencies in each 

class. This will give an irregular pattern of frequencies in different classes thus makes the 

frequency distribution irregular. Moreover a large number of classes will render the distribution 

too unwieldy to handle. The computational work for further processing of the data will become 

quite tedious and time consuming without any proportionate gain in the accuracy of the results. 

Hence a balance should be maintained between the loss of information in the first case 

and irregularity of frequency distribution in the second case, to arrive at a suitable number of 

classes. Normally, the number of classes should not be less than 5 and more than 20. Prof. 

Sturges has given a formula: 

k = 1 + 3.322 log n 

 

where k refers to the number of classes and n refers to total frequencies or number of 

observations. 

The value of k is rounded to the next higher integer : 

If n = 100          k = 1 + 3.322 log 100 = 1 + 6.644 = 8 

If n = 10,000    k = 1 + 3.22 log 10,000 = 1 + 13.288 = 14 

However, this rule should be applied when the number of observations are not very small. 



 

Further, the number or class intervals should be such that they give uniform and unimodal 

distribution which means that the frequencies in the given classes increase and decrease steadily 

and there are no sudden jumps. The number of classes should be an integer preferably 5 or 

multiples of 5, 10, 15, 20, 25 etc. which are convenient for numerical computations. 

3. Size of Class Intervals : Because the size of the class interval is inversely proportional to the 

number of classes in a given distribution, the choice about the size of the class interval will 

depend upon the sound subjective judgment of the statistician. An approximate value of the 

magnitude of the class interval say i can be calculated with the help of Sturge’s Rule :  

Where islands for class magnitude or interval, Range refers to the difference between the 

largest and smallest value of the distribution, and n refers to total number of observations. If we 

are given the following information; n = 400, Largest item = 1300 and Smallest item = 340.  

Another rule to determine the size of class interval is that the length of the class interval 

should not he greater than of the estimated population standard deviation. If 6 is the estimate of 

population standard deviation then the length of class interval is given by: i £ 6/4, The size of 

class intervals should he taken as 5 or multiples of 5, 10, 15 or 20 for easy computations of 

various statistical measures of the frequency distribution, class intervals should be so fixed that 

each class has a convenient mid-point around which all the observations in that class cluster. It 

means that the entire frequency of the class is concentrated at the mid value of the class. It is 

always desirable to take the class intervals of equal or uniform magnitude throughout the 

frequency distribution. 

4. Class Boundaries: If in a grouped frequency distribution there are gaps between the 

upper limit of any class and lower limit of the succeeding class (as in case of inclusive type of 

classification), there is a need to convert the data into a continuous distribution by applying a 

correction factor for continuity for determining new classes of exclusive type. The lower and 

upper class limits of new exclusive type classes are called class boundaries. If d is the gap 

between the upper limit of any class and lower limit of succeeding class, the class boundaries for 

any class are given by: 

d/2 is called the correction factor. Let us consider the following example to understand : 

---------------------------------------------------------------- 

Marks                    Class Boundaries 

---------------------------------------------------------------- 

20 – 24                  (20 – 0.5, 24 + 0.5) i.e., 19.5 – 24.5 

25 – 29                  (25 – 0.5,29 + 0.5) i.e., 24.5 – 29.5 

30 – 34                  (30 – 0.5,34 + 0.5) i.e., 29.5 – 34.5 

55 – 39                  (35 – 0.5,39 + 0.5) i.e., 34.5 – 39.5 

40 – 44                                 (40 – 0.5,44 + 0.5) i.e., 39.5 – 44.5 



 

------------------------------------------------------------------ 

                             Correction factor = = 

------------------------------------------------------------------ 

5. Mid-value or Class Mark: The mid value or class mark is the value of a variable 

which is exactly at the middle of the class. The mid-value of any class is obtained by dividing the 

sum of the upper and lower class limits by 2. 

Mid value of a class = 1/2 [Lower class limit + Upper class limit] 

The class limits should be selected in such a manner that the observations in any class are evenly 

distributed throughout the class interval so that the actual average of the observations in any class 

is very close to the mid-value of the class. 

6. Open End Classes : The classification is termed as open end classification if the lower 

limit of the first class or the upper limit of the last class or both are not specified and such classes 

in which one of the limits is missing are called open end classes. For example, the classes like the 

marks less than 20 or age above 60 years. As far as possible open end classes should be avoided 

because in such classes the mid-value cannot be accurately obtained. But if the open end classes 

are inevitable then it is customary to estimate the class mark or mid-value for the first class with 

reference to the succeeding class. In other words, we assume that the magnitude of the first class 

is same as that of the second class. 

Example :Construct a frequency distribution from the following data by inclusive method taking 

4 as the class interval: 

10 17 15 22 11 16 19 24 29 18 

25 26 32 14 17 20 23 27 30 12 

15 18 24 36 18 15 21 28 33 38 

34 13 10 16 20 22 29 19 23 31 

Solution : Because the minimum value of the variable is 10 which is a very convenient figure for 

taking the lower limit of the first class and the magnitude of the class interval is given to be 4, the 

classes for preparing frequency distribution by the Inclusive method will be 10 – 13, 14 – 17, 18 

– 21, 22 – 25,.............. 38 – 41. 

 

 

 

 

 

 

 



 

Frequency Distribution 

--------------------------------------------------------------- 

Class Interval        Tally Bars           Frequency (f) 

--------------------------------------------------------------- 

10 – 13                                          5 

14 – 17                 |||                      8 

18 – 21                 |||                      8 

22 – 25                 ||                       7 

26 – 29                                          5 

30 – 33                 ||||                     4 

34 – 37                 ||                       2 

38 – 41                 |                       1 

Example : Prepare a statistical table from the following : 

Weekly wages (Rs.) of 100 workers of Factory A 

--------------------------------------------------------------- 

88 23 27 28 86 96 94 93 86 99 

82 24 24 55 88 99 55 86 82 36 

96 39 26 54 87 100 56 84 83 46 

102 48 27 26 29 100 59 83 84 48 

104 46 30 29 40 101 60 89 46 49 

106 33 36 30 40 103 70 90 49 50 

104 36 37 40 40 106 72 94 50 60 

24 39 49 46 66 107 76 96 46 67 

26 78 50 44 43 46 79 99 36 68 

29           67          56           99          93           48          80           102        32         51 

--------------------------------------------------------------- 

Solution : The lowest value is 23 and the highest 106. The difference between the lowest and 

highest value is 83. If we take a class interval of 10. nine classes would be made. The first class 

should be taken as 20 – 30 instead of 23 – 33 as per the guidelines of classification. 



 

Frequency Distribution of the Wages of 100 Workers 

----------------------------------------------------------------- 

Wages (Rs.)            Tally Bars              Frequency (f) 

----------------------------------------------------------------- 

29 – 30                     ||||                            13 

30 – 40                     |                               11 

40 – 50                     |||                             18 

50 – 60                                                     10 

60 – 70                     |                                 6 

70 – 80                                                       5 

80 – 90                     ||||                              14 

90 – 100                   ||                                12 

100 – 110                  |                                11 

------------------------------------------------------------------ 

                                                        Total 100 

------------------------------------------------------------------ 

Graphs of Frequency Distributions 

Diagrammatic  Representation: 

Depicting of statistical data in the form of attractive shapes such as bars,  

circles,rectangles is called diagrammatic presentation. 

A diagram is a visual form of presentation of statistical data, highlighting their 

basic facts and relationship. There are geometrical figures like lines, bars, squares, 

rectangles, circles, curves, etc. Diagrams are used with great effectiveness in the 

presentation of all types of data. 

When properly constructed, they readily show information that might 

otherwise be lost amid the details of numerical tabulation. 

 



 

Importance of Diagrams: 

A properly constructed diagram appeals to the eye as well as the mind since 

it is practical, clear and easily understandable even by those who are unacquainted 

with the methods of presentation. Utility or importance of diagrams will become 

clearer from the following points - 

(i) Attractive and Effective Means of Presentation : Beautiful lines 

;full of various colours and signs attract human sight, and do not 

strain  the  mind  of the observer. A common man who does not 

wish to indulge in figures, get message from a well prepared 

diagram. 

(ii) Make Data Simple  and  Understandable  :  The  mass  of  complex 

data, when prepared through diagram, can be understood  easily. 

According to Shri Morane, “Diagrams help us to understand the complete 

meaning of a complex numerical situation at one sight only”. 

(iii) Facilitate Comparison : Diagrams make comparison possible 

between two sets of data of different  periods,  regions  or other facts  

by putting side by side through diagrammatic presentation. 

(iv) Save Time and Energy : The data which will take hours to 

understand, becomes clear by just having a look at total facts 

represented through diagrams. 

(v) Universal Utility : Because of its merits, the diagrams are used for 

presentation of statistical data in different areas. It is widely used 

technique in economic, business, administration, social and  other 

areas. 

(vi) Helpful in Information Communication : A diagram depicts more 

information than  the  data  shown  in  a  table.  Information  

concerning data to general public becomes more easy through 

diagrams and gets into the mind of a  person  with  ordinary knowledg



 

 

Types of Diagrams:  

The different types of diagrams can be divided into following heads - 

(1) One dimensional diagrams 

(2) Two dimensional diagrams 

(3) Three dimensional diagrams 

(4) Pictograms 

(5) Cartograms 

One Dimensional Diagrams or Bar Diagrams : 

Bar diagrams are the most common types of diagram. A bar is a thick line 

whose width is shown merely for attention. They are called one dimensional because 

it is only the length of the bar that matters and not the width. 

Kinds of Bar Diagrams : 

1. Line Diagrams : When the number of items is large, but the proportion between 

the maximum and minimum is low, lines may be drawn to economise space. Only 

individual or time series are represented by these diagrams 

Simple Bar Diagrams : A simple bar diagram is used to represent only one variable. 

For example the figures of sales, production etc. of various years may be shown by 

means of simple bar diagram. The bars are of equal width only the length varies. 

These diagrams are appropriate in case of individual series, discrete series and 

time series. 

Multiple Bar Diagrams : In a multiple bar diagram, two or more sets of 

interrelated data are represented. Different shades, colors or dots are used to 

distinguish between the bars.These are used to compare two or more related 

variables based on time and place. 

Sub-divided Bar Diagrams : If a bar is divided into more than one parts, it will be 

called sub-divided bar diagram. Each component occupies a part of the bar 

proportional  to its share in the total. For example total expenditure incurred



 

by a family on various items such as food, clothing, education, house rent etc can 

be represented by means of sub-divided bar diagram. 

Percentage Sub-Divided Bar Diagrams : Percentage sub- divided bars are 

particularly useful to  measure  relative  changes of data. When  such  diagrams  are  

prepared,  the length of the bar is kept equal to 100 and segments are cut in these bars 

to represent the components of an aggregate. 

Profit – Loss Diagrams : If relative change of cost & sales or profit or loss are to 

be represented with the help of bars, then profit – loss diagram are constructed. 

These diagrams are similar to percentage sub-divided bars and are prepared in the 

same way. 

Duo-Directional Bar Diagrams : In duo-directional bar diagram comparative study 

of two major parts of data is represented in a single  bar.  Such  duo  directional  

diagrams are represented on both  sides  of  the  horizontal  axis,  i.e. above and below 

the base line. 

Paired Bars : If two different informations which are in different units are to be  

presented  then  paired  bar  diagram are used. These bars are not vertical but 

horizontal and  the first scale is in the first half and second scale is in the second half. 

Deviation Bar Diagram : Deviation bars are popularly used for representing net 

quantities i.e. net profit, net loss, net exports or net imports etc. Such bars can 

have both positive or negative values. Positive values are shown above the 

base line and negative values below it. 

Progress Chart or Gant Chart : These charts are mainly used in factories for 

comparing the actual production with targeted production. By looking at it, it can 

be known how much production has been achieved and how much they are 

lacking behind the capacity. 

Pyramid Bar Diagram : These diagrams are constructed to show  population  

distribution.  The   distribution   of population according to sex,  age,  education  etc  

are represented by this diagram.  In this diagram, the  base line is   in the middle and 

its shape is like a pyramid. 

Sliding Bar Diagrams : These bars are like deo-directional bars but instead of 

absolute figures percentages of  two variables are shown.  One of them is shown  on 

the right side  of the base and the other on its left. 

Two Dimensional Diagrams : 

In two dimensional diagrams, the height as well as the width of the bars will be 

considered. The area of the bars represents the magnitude of data. Such diagrams 

are also known as area diagrams or surface diagrams. 

 



 

The important types are – 

Rectangle diagram 

Square diagram 

Circle or Pie diagram 

Rectangle Diagram: Rectangles are often used to represent the relative 

magnitude of two or more values. The area of rectangles is kept in proportion to 

the values. 

They are placed side by side like bars and uniform space is left between different 

rectangles. 

The rectangles may be of different types - 

Simple Rectangles 

Sub-divided Rectangles 

Percentage sub-divided Rectangles 

Square Diagrams : When there is a large difference between the extreme values 

(example the smallest value is 4 and the biggest value is 800) is such a case square 

diagram is more appropriate. 

First of all square roots of the given values are  calculated and the sides are taken 

in the proportion of square roots. The squares are drawn on the common base line, 

serially  either in increasing or decreasing heights to have beautiful and attractive 

appearance. 

For calculating the scale, the area is calculated by squaring its side, on the basis of 

that value of 1 sq.cm. is calculated. 

Circle or Pie Diagram : These diagrams are more attractive, therefore, pie diagrams 

are preferred to square  diagrams.  These diagrams are used to represent data of  

population, foreign trade, production etc. 

The square roots of the given values are calculated and then it is divided by some 

common factor so as to attain the radii for the circles. The area of the circle is 

calculated by the formula - ( r2) . The sides for squares are taken as the radii for 

different circles. 

A circle can also be sub-divided on the basis of angles to be calculated for each 

component. There is 360 degree at the centre of the circle and proportionate 

sectors are cut taking the whole data equal to 360 degrees. Such a circle is 

known as sub-divided circle or Angular diagram. 

 



 

Three Dimensional Diagrams: 

In three-dimensional diagrams length, width  and  height  (depth) are taken 

into consideration. If the difference between the minimum and maximum value is 

so wide as it is difficult to represent them by square or circle diagram, then three 

dimensional diagram is used. For this cubic roots of the given numbers is 

calculated. Three dimensional diagrams include cubes, blocks, spheres and 

cylinders etc. 

Pictorgrams : Pictograms are used by government and non- government 

organizations for the purpose of advertisement and publicity through 

appropriate pictures. It is a popular technique particularly when statistical facts 

are to be presented for a layman having no background of mathematics or 

statistics.For representing data relating to social, business and economic 

phenomena for general masses in fairs and exhibitions, this method is used. 

Cartograms : Cartograms or statistical maps are also used to represent data. 

Cartograms are simple and elementary form of visual presentation and are very 

easy to understand.While highlighting the regional or geographical comparisons, 

mapographs or cartograms are generally used. 

According to M.M. Blair – “ The simplest to understand, the easiest to make, the most 

variable and the most widely used type of chart is graph.”. 

Graphic presentation is a visual form of presenting statistical data. Graph acts as a 

tool of analysis and makes complex data simple and intelligible. 

Graphs are more appropriate in the following cases - 

a) If tendency instead of real measurement is important. 

b) When comparative study of many data series is required on one 

graph. 

c) If estimation and interpolation are to be presented by graph. 

d) If frequency distribution is presented by two or more curves. 

Histograms: 

The curve drawn on graph paper by presenting variables of time series is 

called‗Historigram‘, because  it reveals  the  past history  of data.   A time series is 

an arrangement of statistical data in a chronological order with reference to 

occurrence of time. Time period may be a year, quarter, month, week, days, hours 

etc. Such graphs may be drawn on natural scale or ratio scale.When actual 

values of a variable are plotted on a graph paper, it is called absolute historigram. 

Absolute historigram can be of (i) one variable (ii) two or more variables.Index 

historigrams are obtained by plotting index numbers of  actual values on a graph 

paper. If index numbers are not given, the same may be calculated of the original 

values. It shows relative changes. 



 

Types of graphs of frequency distribution 

Frequency distribution can also be presented by means of graphs. Such 

graphs facilitate comparative study of two or more frequency distributions as 

regards their shape and pattern. The most commonly used graphs are as follows 

- 

(i) Line frequency diagram 

(ii) Histogram 

(iii) Frequency Polygon 

(iv) Frequency curves 

(v) cumulative frequency curves or Ogine curves 

Line Frequency Diagram : This diagram is mostly used to depict discrete series on a 

graph. The values are shown on the  X-axis and the frequencies on the Y axis. The 

lines are drawn vertically on X-axis against the relevant values taking the height equal 

to respective frequencies. 

Histogram : It is generally used for presenting continuous series. Class intervals are 

shown on X-axis and the frequencies on Y-axis. The data are plotted as a series of 

rectangles one over the other. The height of rectangle represents the frequency of that 

group. Each rectangle is  joined  with the other so as to give a continuous picture. 

Histogram is a graphic method of locating mode in continuous series. 

The rectangle of the highest frequency is treated as the rectangle in which mode 

lies. The top corner of this rectangle and the adjacent rectangles on both sides 

are joined diagonally . The point where two lines interact each other a 

perpendicular line is drawn on OX-axis. The point where the perpendicular 

line meets OX-axis is the value of mode. 

Frequency Polygon : Frequency polygon is a  graphical  presentation  of  both 

discrete and continuous series.For a discrete frequency distribution, frequency 

polygon is obtained by plotting frequencies on Y-axis against the corresponding 

size of the variables on X-axis and then joining all the points ;by a straight line 

In continuous series the mid-points of the top of each rectangle of 

histogram is joined by a straight line. To make the area of the frequency polygon 

equal to histogram, the line so drawn is stretched to  meet the  base line (X-axis) 

on both sides. 

Frequency Curve : The curve derived by making smooth  frequency  polygon is 

called frequency curve. It is constructed by making smooth the lines of frequency 

polygon. 

This curve is drawn with a free hand so that its angularity disappears and 

the area of frequency curve remains equal to that of frequency polygon. 



 

Cumulative Frequency Curve or Ogine Curve : This curve is a graphic 

presentation  of  the  cumulative  frequency  distribution  of  continuous  series. It can 

be of two types – 

 

(a) Less than Ogive and 

(b) More than Ogive. 

Less than Ogive : This curve is obtained by plotting less than cumulative frequencies 

against the upper class limits of the respective  classes.  The points so obtained are 

joined by a straight line. It is an increasing curve sloping upward from left to right. 

More  than  Ogive  :  It  is  obtained  by  plotting  ‗more  than‘  cumulative 

frequencies against the lower class limits of the respective classes. The points so 

obtained are joined by a straight line to give ‗more than ogive‘. It is a decreasing 

curve which slopes downwards from left to right. 

Median and partition values can be known from this curve. The point at 

which  the  ‗less  than‘  and  ‗more  than‘  ogive  curves  intersect  gives  the value 

of median. 

 

Tabulation: 

According to Blair, “Tabulation in its broad sense is an orderly arrangement of data in 

columns and rows.”  

Tabulation is a process of presenting the collected and classified data in proper order 

and systematic way in columns and rows so that it can be easily compared and its 

characteristics can be elucidated.  

Objects of Tabulation :  

 

Orderly and systematic presentation of data.  

Making data precise and stable.  

To facilitate comparison.  

To make the problem clear and self evident.  

To facilitate analysis & interpretation of data. 

 

Main Parts in Table: 

 

The number of parts depends mostly on the nature of the data. However, a table 

should have the following parts.  

(i) Table No. : Each table should be numbered so that the table may be referred with that 

number.  



 

(ii) Title: Every table must be given a suitable title which should be short, clear and 

complete.  

(iii) Captions: Caption refers to the column heading which explains what the column 

represents.  

(iv) Stubs: Stubs are the designations of the rows or row headings.  

(v) Body: It is the heart of the table. The body of the table contains the numerical 

information.  

(vi)Ruling and Spacing: Ruling and leaving the space depends on the needs of the topic and 

makes the table attractive and beautiful.  

(vii) Footnotes: In order to explain the figures shown in the table, explanatory notes may be 

given at the end of the table.  

(viii) Source: At the end of the table, the source or origin of given da ta is mentioned.  



Measures of Central Tendency: 

A measure of central tendency is a single value that attempts to describe a set of data by 

identifying the central position within that set of data. As such, measures of central tendency are 

sometimes called measures of central location. They are also classed as summary statistics. The 

mean (often called the average) is most likely the measure of central tendency that you are most 

familiar with, but there are others, such as the median and the mode. 

The mean, median and mode are all valid measures of central tendency, but under different 

conditions, some measures of central tendency become more appropriate to use than others. 

 Central tendency is the middle point of a distribution. Measures of central tendency is also 

known as measures of location. 

According to Clark, “Average is an attempt to find one single figure to describe whole of figures.” 

Different methods of measuring “Central Tendency” provide us with different kinds of 

averages. The following are the main types of averages that are commonly used: 

1. Mean 

(i) Arithmetic mean 

(ii) Weighted mean 

(iii) Geometric mean 

(iv) Harmonic mean 

2. Median 

3. Mode 

 

Arithmetic Mean (X) : The most popular and widely used measure of representing the entire data 

by one value is known as arithmetic mean. Its value is obtained by adding together all the items and 

by dividing this total by the number of items.  

Arithmetic mean may be of two types :  

• Simple Arithmetic mean  

• Weighted arithmetic mean  
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Median (M) : Median is that value  of  the  variable  which  divides  the  group into two 

equal  parts,  one  part  comprising  all  values  greater than, and the other all values less than 

the median 

Calculation of Median : 

a) Individual Series : 

Arrange the variables in ascending or descending order. 

M = size of   th item 

               

 

Where N –> No. of items 

b) Discrete Series : 

• Arrange the variables in ascending or descending order. 

• Calculate cumulative frequencies 

• Apply formula M = th item; 

 

 

 

X  Values 

N No. of Items 

 

             fX Values X frequencies          

N Total of frequencies 

   

Shortcut Method : 

 
X  =  A + ∑dx 

                                                 
 

N 

Where – 

A Assumed Mean 

dx  X – A 

 

Shortcut Method : 

 

 
X  =  A + ∑f dx 

                                              
N 

 

Step-Deviation Method : 

              Not applicable 

 

Step-Deviation Method : 

 

 
X   =   A + ∑f dx ‘ X i 

 
N 

Where – 

dx ‘ X – A  

i 

i  Class interval 



 N = Total of frequency 

•  The value (X) corresponding to this in the cumulative 

frequency will be the median. 

c) Continuous Series : 

• Arrange the variables in ascending or descending order. 

• Calculate cumulative frequencies. 

• Determine median class by using (N/2). 

• Apply formula 

           
Mode (Z) : Mode is the value  that appears most frequently in a series i.e. it  is the value of 

the item around which frequencies are most densely concentrated. 

                           Calculation of Mode : 

a) Individual Series : 

(i) By inspection – value repeated most. 

(ii) By converting individual series into discrete series. 

By empirical relationship between the averages - 

Z = 3M – 2X 

a)  Discrete Series : 

(i) By inspection – value having highest frequency. 

(ii) By grouping. 

(iii) By empirical relationship. 

b) Continuous Series : 

(i) First calculate model class by inspection or by grouping. 

(ii) Then apply the formula 

Geometric mean: 

             The Geometric Mean is a special type of average where we multiply the numbers together 

and then take a square root (for two numbers), cube root (for three numbers) etc. 



           

 

Algebraic Characteristics of Geometric Mean :  

(i) The product of the items remain unchanged if each item is replaced by geometric mean.  

(ii) Geometric mean cannot be found if the value of some item in the series is negative or zero.  

(iii) The product of corresponding ratios on either side of the geometric mean is always equal.  

(iv) Not affected by changing the sequence of items.  

 

Geometric mean is appropriate or useful :-  

- When ratios or percentages are to be found.  

- In determining rates of increase or decrease.  

- When the different values are at vast difference.  

Harmonic Mean: 

Harmonic mean of a series is the reciprocal of the arithmetic mean of the reciprocal 

of the values of its items. 

 

Harmonic Mean is used in the following cases : - 

- For determining average speed or velocity. 

- To find out average price. 

- If the item given in the question which is variable is to be kept as 

constant in the answer, or vice versa, then harmonic mean will be 

calculated. 

 

 

 



 

 

Measures of Dispersion 

 

Q.1 What do you mean by Dispersion. Give the meaning of Absolute 

Measure and Relative Measure with example. 

Ans. : Dispersion is a measure of the extent to  which  the  individual  item  vary 

from a central value Dispersion is used in  two  senses,  (i)  difference 

between the extreme items of the series and (ii) average  of  deviation  of 

items from the mean. 

Absolute Measure : The figure showing the limit or magnitude  of  dispersion 

is known as  absolute  measure  and it  is shown  in  the  same unit as ;those of 

the original data, example measures of dispersion in the age of students, their 

height, weight etc. 

Relative Measure : For comparative  study  the  concerning  absolute 

measure is divided  by  the  corresponding  mean  or  some  other 

characteristic value to obtain a ratio or percentage, which is known as the 

relative measure. 

 
Q.2 Explain the various methods for measuring Dispersion. Also give their 

merits and demerits? 

Ans.: Following are the important methods of studying dispersion - 

(1) Numerical Methods : 

a) Methods of limits b) Methods of average deviation: 

i) Range i) Quartile Deviation 

ii) Inter-quartile range ii) Mean Deviation 



 

 

 

 

 

iii) Percentile Range iii) Standard Deviation 

(2) Graphic Method - Lorenz Curve : 

i) Range : The difference between the value of the smallest item 

and the value of the largest item of the series is called range. 

Range = Largest item – Smallest item 

Co-efficient of Range = L - S 

L + S 

Merits of Range : 

- Simple and easy to be computed. 

- It takes minimum time to calculate. 

- Not necessary to know all the values, only smallest 

and largest value is required. 

- Helpful in quality control of products. 

Demerits of Range : 

- Not based on all the items. 

- Subject to fluctuation/uncertain measure. 

- Cannot be computed in case of open-end 

distributions. 

- As it is not based on all the values it is not considered 

as a good or appropriate measure. 

ii) Inter-Quartile Range : Inter-quartile range represents the 

difference between the third-quartile  and  the  first quartile.  It 

is also known as the range of middle 50% values. 

Inter-quartile range = Q3 – Q1 

Merits : 

- It is easy to calculate. 

- Can be measured in open end distributions. 

- It is least affected by the uncertainty of the extreme values. 



 

 
 

 

 

Demerits : 

- It does not represent all the values. 

- It is an uncertain measure. 

- It is very much affected by sampling fluctuations. 

iii) Percentile Range : It is the difference between the  values of 

the 90th and 10 th percentile. It is based on the middle  80% 

items of the series. 

Percentile Range = P90 – P10 

Merits and Demerits : Its  use  is  limited.  Percentile  range 

has almost the same merits and demerits as those of inter- 

quartile range. 

iv) Quartile Deviation / Semi – Interquartile Range : 

Quartile Deviation gives the average amount by which the 

two quartiles differ from the median. Quartile deviation is 

an absolute measure of dispersion. 

It is calculated by using the formula - 

Q.D. = Q3 – Q1 , coefficient of Q.D. = Q3 – Q1 

2 Q3 + Q1 

Merits : 

- It is easy to calculate and understand. 

- It has a special utility in measuring variation in open 

end distributions. 

- QD is not affected by the presence of extreme values. 

Demerits : 

- It is very much affected by sampling fluctuations. 

- It does not give an idea of the formulation of the 

series. 

- It is not capable of further algebraic treatment. 

v) Mean Deviation ( ) : Mean Deviation is also known as 

average   deviation  or  first  measure  of  dispersion. It is  the 



 

 

 

 

 

average difference between the items in a distribution and 

the median mean or mode of that series. 

Computation of Mean Deviation : 

Individual Series Discrete & continuous series 

a) Deviation from Mean : 

X = ∑│dx│ , │dx│ = │X - X│ 

N 

Coefficient of X = X 

X 

a) Deviation from Mean : 

X = ∑f│dx│ 
 

 

N 

b) Mean Deviation from Median : 

M = ∑│dM│ ,│dM│ = │X - M│ 

N 

Coefficient of M = M 
 

M 

b) Mean Deviation from 

Median : 

M = ∑f│dM│ 
 

 

N 

c) Mean Deviation from Mode : 

Z = ∑│dZ│ ,│dZ│ = │X - Z│ 

N 

Coefficient of Z = Z 
 

M 

b) Mean Deviation from 

Mode : 

M = ∑f│dZ│ 
 

 

N 

Merits : 

- It is simple to understand and easy to compute. 

- Based on each and every item of the data. 

- Least affected by the extreme values. 

- It can be computed from any average, mean, median 

or mode. 

Demerits : 

- Signs are ignored therefore mathematically it is 

incorrect and not a significant measure. 



 

 
 

 

 

- Cannot be compared if mean deviations of different 

series are based on different averages. 

- Does not give accurate results. 

vi) Standard Deviation (σ) : 

Standard Deviation was introduced by Karl Pearson in 1823. 

It is the most important and widely used measure of 

studying dispersion, as it is free from those defects from 

which the earlier methods suffer and satisfies most of the 

properties of a good measure of dispersion. 

Standard Deviation is the square root of the average of the 

square deviations from the arithmetic mean of a distribution. 

Co-efficient of Standard Deviation : 

Standard deviation is an absolute measure. When 

comparison of variability in two or more series is required, 

relative measure of standard deviation is computed which is 

called coefficient of standard deviation. 

Individual Series Discrete & Continuous Series 

Direct Method : 

σ = ∑d2 

N 

Where – 
 

 

d2  (X – X) 2 

N No. of Items 

Direct Method : 

σ = ∑fd2 

N 

Shortcut Method :    

σ = ∑dx2 - ∑dx 2 

N N 

Where – 

dx2  (X – A) 2 

A Assumed Mean 

Shortcut Method :    

σ = ∑fdx2 - ∑fdx 2 

N N 



 

 

 

 

Computation of Standard Deviation : 

Coefficient of S.D. = σ / X 

Variance = σ2 

Coefficient of variation : Coefficient of variation is used for 

the comparative study of stability or  homogeneity  in  more 

than two or more series. 

C.V =  σ  X  100 

X 

Merits : 

- Based on all the items. 

- Well-defined and definite measure of dispersion. 

- Least affected by sample fluctuations. 

- Suitable for algebraic treatment. 

Demerits : 

- Standard Deviation is comparatively  difficult to 

calculate. 

- Much importance is given to the extreme values. 

vii) Graphical Method - Lorenz Curve : 

This curve was devised by Dr. Max O‘Lorenz. He used this 

technique to show inequality of wealth and income of a 

group of people. It is simple, attractive and effective 

measure of dispersion, yet it is not scientific since it does not 

provide a figure to measure dispersion. 

Merits : 

- Easy to understand from the graph. 

- Comparison can be done in two or more series. 

- Attractive & effective. 

- Concentration or density of frequency can be known 

from the curve. 



 

N1 (σ1
2 + D1

2) + N2 (σ2
2 + D2

2) + - - - - - - - - - - 

N1 + N2 

 
 

 

 

Demerits : 

- It is not a numerical measure; therefore it is not 

definite as a mathematical measure. 

- Drawing of curve requires more time and labour. 

 

Q.3 What is the best method of measuring Dispersion. Write the formula 

for calculating combined S.D. 

Ans.: Standard Deviation is the best method of measuring dispersion as 

deviations taken from mean and algebraic signs are not ignored and it is 

algebraically correct. 

Formula for calculating combined Standard Deviation : 

σ12 = 

 

Where – 

N1 & N2  No. of items of two series 

σ1 & σ 2  S.D. of the two series 
  

D1  X1 – X12 

D2  X2 – X12 

X12  Combined arithmetic mean 

□ □ □ 



 

 

 

 
 

 

 

 

 

 

 

 
 

Measures of Skewness 
 

 
 

Q.1 Explain the various methods of measuring Skewness. 

Ans.: Measures of skewness are meant to give an idea about the direction and 

degree of asymmetry in a variable. These measures can be absolute or 

relative. 

Methods of Measuring Skewness : 

(i) Karl Pearson’s Measure : This measure is based on statistical 

averages. 

(a) Absolute Measure (Skewness) (Sk) : 
 

Sk = X - Z or Sk = 3(X - M) 

(b) Relative Measure or Coefficient of Skewness (J) : 
 

 

J = X - Z or J = 3(X - M) 
 

σ σ 

The direction of skewness is represented by algebraic sign, if it is 

plus, skewness is positive. If it is minus, skewness is negative. 

(ii) Bowley’s Measure or Quartiles Measure : Bowley‘s measure of 

skewness is called second  measure  of  skewness.  This  measure  is  

useful  in  distributions  where  mode  is  ill-defined  and  can  also   be 

used in open end distributions. 

SkQ  = Q3  = Q1—2M



 

and Coefficient of skewness (JQ) =                                       Q3 + Q1 - 2M 

Q3 - Q1 

(iii) Kelly’s Measure : It is based on 90% observations and calculated 

from percentiles and deciles. 
 

 
and 

Skewness = P90 + P10 – P50 

Coefficient of Skewness (Jp) = P90 + P10 – P50 

or 

or 

D9  + D1  – D5 

D9  + D1  – D5 

 P90 - P10 
 D9 - D1 

 
 

Q.2 What is Skewness? Why a Curve is said to be Skewed? How the 

Skewness of a Curve measured? 

Ans.: Skewness refers to the asymmetry or lack of symmetry in the shape of a 

frequency distribution. In other words, skewness describes the shape of a 

distribution. 

A distribution is said to be ‗skewed‘ when the mean and the median fall at 

different points in the distribution, and the centre of gravity is shifted to 

one side or the other – to left or right. 

The concept of skewness will be clear from the following diagrams – 
 

i) Normal or Symmetrical 

Distribution : The spread  of  

the frequencies is the same on 

both sides of the centre point of 

the curve. The curve drawn for 

such  distribution  is  bell- 

shaped. The value of Mean, 

Median and Mode are equal. 

 

 

 

 

 

 

 
 

 
 

 

X = M = Z 

 

(i) Asymmetrical or Skewed Distribution : A  distribution  which  is 

not symmetrical is called a skewed distribution. It can be  of  two 

types: 



 

 

 

 

 
(a)        Positively Skewed 

Distribution : In the 

positively  skewed 

distribution,  the  curve  has 

a longer tail towards the 

right and  the  value  of 

mean  is  maximum   and 

that of mode least and the 

median lies in between. 

  

 

 
 

 

 

 

 

 
 

Z M X 

 

(b) Negatively Skewed 

Distribution : In 

negatively skewed 

distribution, it has a longer 

tail towards the left and 

the     value    of    mode   is 

‗maximum‘   and    that   of 

mean least, the median lies 

in between the two. 

  

 

 

 

 

 

 

 

X M Z 
 

 

In order to ascertain whether a distribution is skewed or not the following 

tests are applied. 

Skewness is present if - 

- If mean, median and mode are not equal. 

- If the curve is not bell shaped. 

- Quartiles are not equidistant from the median. 

- If the sum of deviations from median and mode is not zero, and 

- If the sum of frequencies on the two sides of the mode are not 

equal, the distribution has skewness. 



 

 
 

 

 

Q.3 Give the difference between Dispersion and Skewness. 

Ans.: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

□ □ □ 

Basis Dispersion Skewness 

Nature Shows the spread of 

values from the central 

value 

Shows whether series is 

symmetrical or 

asymmetrical. 

Basis It depend upon the 

averages of second 

order. 

Depends upon the 

averages of first and 

second order. 

Relationship 

with moment 

Based on all three 

moments 

Based on first and third 

moment only. 

Variability Study of the Variability Study of concentration in 

lower and higher 

variables. 

Diagrammatic 

presentation 

Cannot be presented by 

means of diagrams & 

graphs. 

Skewness can be 

presented by diagram. 

Inference All the measures of 

dispersion are positive. 

Coefficient of skewness 

can be positive or 

negative. 

 



 

 

 

 

 

 
 

 

 
 

Index Numbers 
 

 

 

Q.1 What is Index Numbers? Give the importance or utility of Index 

Numbers? 

Ans.: Index Numbers are specialized averages designed to measure the change in 

a group of related variables over a period of time. Index numbers have 

today become one of the most widely used statistical devices and there is 

hardly any field where they are not used. 

According to Spiegel, “An Index Number is a statistical measure designed to show changes in 

a variable or a group of related variables with respect to time, geographic location or other 

characteristics such as income, profession etc.” 

Importance of Index Numbers : 

(i) Help in Framing Suitable Policies : Index  numbers  provide  

guidance in administrative policy determination. For example in 

determining dearness allowance of the  employees  cost  of  living 

index are used. 

(ii) They Reveal Trends : Index numbers are most widely used for 

determining the commercial and industrial trends. By examining 

the index numbers of industrial production of last few years, we 

can conclude about the trend of production. 

(iii) Helps in Comparative Study : Data which  cannot  be  compared  

with the help of simple averages, index  numbers  can  be  used 

because they are in relative form. 



 

 
 

 

 

(iv) Important in Forecasting : Index numbers are often used in time 

series analysis, the historical study of long-term trend, seasonal 

variations etc. 

(v) Universal Application : Index numbers are useful in economic, 

commercial, social and in every field such as agriculture etc. 

 

Q.2 What is Base Year. Distinguish between Fixed Base Method and Chain 

Base Method. 

Ans.: Base year is such a year with which the changes in the current year are 

compared. Base year should be normal year from every aspect and it 

should not be affected by war, famines, inflation etc. 

Base year should not be too old. The index for base period is always taken 

as 100. 

In fixed base method, the year selected for construction of index numbers 

remains constant for all times and the base shall remain fixed. 

While in chain base method the base year is changed every year, generally 

preceding year and not fixed year. 

Q.3 Give the types of Weights. Why are Weights used in construction of 

Index Numbers? 

Ans.:   The term ‗Weight‘ refers  to the relative importance of the different items 

in the construction of the index. For example in daily use the importance  

of wheat and rice is more than jute and iron. 

Weights can be classified as follows - 

(i) Explicit and Implicit weights : Explicit weights are called direct 

weight. They may be in the form of quantity or value. In implicit 

weighing, a commodity or its variety is included in the index a  

numbers of times. 

(ii) Fixed and Fluctuating Weight : If same weights are used from year 

to year, they are called fixed weights. If weights are  changed from  

time to time, they are called fluctuating weights. 

(iii) Arbitrary and Real Weights : If real quantities or units are  used, 

then those weights are called real weights. 



 

 

 

 

 

If some unrealistic weights, according to the own will and assumpti ons of 

the investigator are used, they are called arbitrary weights. 

Weights are used in construction of Index numbers because all items are 

not of equal importance and hence it is necessary to device some suitable 

method where by the varying importance of the different items is taken 

into account. This is done by allocating weights. 

 

Q.4 Explain the various methods of constructing Index Numbers? 

Ans.: Various methods of calculating index numbers can be shown by the 

following chart – 
 

Index Numbers (P01) 

 

Unweighted 

   

Weighted 

 

 
Simple 

Aggregative 

 

 
Simple 

Average of 

Relatives 

  

 
Weighted 

Aggregative 

 

 
Weighted 

Average of 

Relatives 

 
 

Laspeyse’s 
Method 

 
 

Paasche’s 
Method 

 

Dorbish 

&    

Bowley’s 
Method 

 

Fishers 

Ideal 

Method 

 

Marshall 

Edgeworth 

Method 

 
 

Kelly’s 
Method 

 

(I) Unweighted Index Numbers : 

(a) Simple Aggregative Method : 



 

 
 

 

 

P01 = ∑P1     X 100 

∑P0 

Where – 

∑P1 Total of current year prices of various 

commodities. 

∑P0 Total of base year prices of various 

commodities. 

(b) Simple Average of Relative Method : 
 

P01 = ∑R and R = P1 X 100 

 
Where – 

N  P0 

P1 

P0 





Prices of current year. 

Prices of base year. 

 

Base year can be price of one year or multi-year or average price. 

Geometric mean can also be used for averaging the price relatives. 

(II) Weighted Index Numbers : 

(a) Weighted Aggregative Method : 

(i) Laspeyre’s Method : 

P01 = ∑P1 q0 X 100 

∑P0 q0 

Where – 

P1  Price of current year. 

P0  Price of base year. 

q0  Quantity of base year 

(ii) Paasche’s Method : 

P01 = ∑P1 q1 X 100 

∑P0 q1 



 

 

 

 

 

Where – 

q1  Quantity of current year. 

(iii) Dorbish & Bowley’s Method : 

P01 = Laspeyre‘s Index + Paasche‘s Index 

2 

or P01 = 

X 100 
 
 

(iv) Marshall - Edgeworth’s Method : 

P01 = 

 

 

 
X 100 

 
 

(v) Fisher’s Ideal Method : 

P01 = 

 

X 100 or 
 
 

(iv) Kelly’s Method : 

P01 = ∑P1  q   X 100 

∑P0 q 

Where – q = q0  + q1  

2 

(b) Weighted Average of Relatives : In this method, the price 

relatives for each commodity are obtained and these price 

relatives are multiplied by the value  weights  for  each  item 

and the product is divided by the total of weights. 

Consumer price index = ΣRW 

ΣW 

Where R = P1 X 100 and W = P0 q0 

P0 

∑P1  q0    +  ∑P1 q1 

∑P0 q0 ∑P0 q1 

2 

∑P1 q0 + ∑P1 q1 

∑P0 q0 + ∑P0 q1 

2 

∑P1 q0   X  ∑P1 q1 

∑P0 q0 ∑P0 q1 

L X P 



 

 
 

 

 

Q.5 Fisher’s Formula is called the Ideal Formula. Why? 

Ans.: Fisher‘s formula is called the ideal because of the following reasons: 

(i) It is based on geometric mean which is considered best for 

constructing index numbers. 

(ii) It fulfills both the time reversal and factor reversal tests. 

(iii) It takes into account both current year as well as base year prices 

and quantities. 

(iv) It is free from bias. 

 

Q.6 Explain the various tests of adequacy of Index Number. 

Ans.: Following tests are applied for choosing an appropriate formula - 

(i) Time Reversal Test : Time reversal test is a  test  to  determine 

whether a given method will work both ways in time, forward and 

back ward. This test means that  if the index number of the current 

year is computed on the basis of base year (P01) and again the index 

number of the base year is calculated on the basis  of current  year  

(P10), both the index numbers should be reciprocal of each other i.e. 

product of both of them should be one. 

Symbolically, the following relation should be satisfied - 

P01 X P10 = 1 

(ii) Factor Reversal Test : According to this test, an index of price, if 

multiplied by an index of quantity, with the same base,  given years 

and commodities, should be equal  to  the  true  value  ratio, i.e. equal 

to the ratio of current year price to total price of the base year. 

P01  XQ01  = ΣP1q1 

ΣP0q0 

If the product is not equal to the value ratio, there is, with reference 

to this test, an error in one or both of the index numbers. 

(iii) Circular Test : This test is just an extension of the time reversal test. 

The test requires that if an index is constructed for the  year ‗a‘ on  base 

year ‗b‘ and for the year ‘b‘ on base year ‗c‘, we ought to get 



 

 

 

 

 

the same result as if we calculated directly an index for ‗a‘ on a base 

year ‗c‘ without going through ‗b‘ as an intermediary.  So,  if there  

are three indices P01, P12 and P20, the circular test will be satisfied if : 

P01 X P12 X P20 = 1 

 

Q.7 What are the methods of constructing Consumer Price Index or Cost of 

Living Index Numbers? 

Ans.: Consumer price index or cost of living index numbers are designed to 

measure the effect of changes in the price of group of commodi ties and 

services on the purchasing power of a particular class of society, during 

any given period with reference to some fixed base. Its object is to find 

out how much the consumers of a particular class have to pay more for a 

certain basket of goods and services in a given period as compared to the 

base period. 

Following two methods are used to construct consumer price index 

numbers - 

(i) Family Budget method or weighted average of relatives method. 

(ii) Aggregative Expenditure Method. 

Family Budget Method : In this method, the price relatives for each 

commodity are obtained and these price relatives are  multiplied  by  the  value 

weights for each item and the product is divided by the  total  of weights. 

Consumer price index = ΣRW 

ΣW 

Where R = P1 X 100 and W = P0 q0 

P0 

This method is same as weighted average of price relatives method. 

Aggregative Expenditure Method : This method  is  most popular method 

for constructing consumer  price  index  numbers.  The  prices  of 

commodities of current year as well as base year are multiplied by the 

quantities consumed in the base year. The aggregate expenditure of 



 

 
 

 

 

current year is divided by the aggregate expenditure of the base year and 

the quotient is multiplied by 100. 

Consumer price Index = ΣP1q0 X 100 
 

ΣP0q0 

This method is same as Laspeyre‘s method. 

Q.8 What do you understand by base Shifting? Give the formula for 

converting the Fixed Base Index Number to Chain Base Index Number. 

Ans.: Sometimes it becomes necessary to change the base year used for 

calculating index number of a series from one period to another without 

returning to the original date. This change of reference base period is 

usually referred to as ‗shifting the base‘. 

Formula for converting Fixed Base Index to Chain Base Index - 

Chain Base Index No. = Fixed base Index of Current Year X 100 

Fixed base Index of Previous Year 

 

Q.9 What is Splicing? 

Ans.: When a series of index numbers is prepared by taking a particular year as 

base and then it is stopped, and the last year of that series is taken as the 

base year and another series is prepared. At times, it may be necessary to 

convert these two series into a continuous series. This procedure is called 

splicing. 

If old series is to be related with new series, this is called forward splicing 

and to convert old series on the basis of new series is known as backward 

splicing. 

a) Formula for Forward Splicing : 

Old Index No. of new base year X Index No. to be adjusted 

100 

b) Formula for Backward Splicing : 

Index No. to be adjusted X 100 

Old Index No. of new base year 



 

 

 

 

Q.10 What do you mean by Deflating of Index Numbers? 

Ans.: Deflating means making allowances for the effect of changing price levels. 

A rise in price level means a reduction in the purchasing power of money. 

The process of adjusting a series of salary or wages or income according to 

current price changes to find out the level of real salary, wages or income 

is called deflating of index numbers. It is necessary when price level is 

increasing and cost of living is also increasing. 

 

Index No. of real wage = Real wage of current year X 100 

Real wage of base year 

Where Real wage = Money wage or income X 100 

Price Index or Cost of living index 

 
 

□ □ □ 
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Correlation 
 

 
 

Q.1 What is Correlation. State the different types and  degrees  of 

Correlation. 

Ans.: If two series vary in such a way, that fluctuations in one are accompanied 

by the fluctuations in the other, these variables are said to be correlated. 

Like rise in price of a commodity, reduces its demand and vica-versa. 

Some relationship exists between age of husband and wife, rainfall and 

production. Two variables are said to be correlated if the change in one 

variable results in a corresponding change in the other variable. 

According to A. M. Tuttle, “Analysis of co-variation of two or more variables is 

usually called correlation”. 

Types of Correlation : Correlation can be of following types - 

(i) Positive and Negative Correlation : If changes in two connected 

series is in the same direction, i.e. increase in one variable is  

associated with increase in other variable, the  correlation is  said  to  

be positive. For example increase in father‘s age,  increase  in son‘s 

age. 

If the two related series change in opposite direction i.e. increase in 

one variable is associated with the corresponding decrease in other 

variable, the correlation is said to be negative. 

(ii) Linear an Non-Linear : If the amount of change in one  variable  

tends to bear constant ratio of change in the other variable, the 



 

 

 

 

 

correlation is said to be linear. We get a straight line if the variables 

of these series are marked on graph paper. 

Correlation would be called non-linear or curvilinear if the amount 

of change in one variable does not bear a constant ratio to the 

amount of change in the other variable. For example if we double 

the amount of rainfall the production would not necessarily be 

doubled. 

(iii) Simple, Partial and Multiple Correlation : When  only  two variables 

are studied, it is called simple correlation. 

If the common effect of two or more independent variables on one 

dependent data series is studied, it is called multiple correlations. 

For example if the study of rain, soil, temperature on potato 

production per acre is studied then it is multiple correlation. 

On the other hand, in partial correlation we recognize more  than 

two variables, but consider only two variables to be influencing 

each other, the effect of other influencing variables being kept 

constant. 

Degree of Correlation : The interpretation of co-efficient of correlation is 

based on the degree of correlation. The coefficient may be in the following 

degrees - 

(i) Perfect Correlation : 

a) Perfect positive correlation (r) = +1 

b) Perfect negative correlation (r) = -1 

(ii) Absence of Correlation or No Correlation : 

r = o 

(iii) Limited Degree of Correlation : 

(a) High degree positive or negative ±0.75 to 1.00 

(b) Moderate degree positive or negative ±0.25 to 0.75 

(c) Low degree positive or negative 0 to ±0.25 



 

 
 

 

 

Q.3 Explain the Mathematical Methods of finding  out Correlation. 

Ans.: Correlation coefficient can be determined by the following methods - 

(i) Karl Pearson’s Coefficient of Correlation (r) : Karl Pearson‘s 

Coefficient of Correlation is widely used  in  practice.  It  is  an  

assumption of Karl Pearson‘s coefficient of correlation that  linear 

relations exist in both the series. 

This method is considered as the best measure because it provides 

the knowledge of directions of changes in data i.e. positive or 

negative, and also shows the degree of correlation which should 

always lie between +1 and -1. 

Computation of Karl Pearson’s Coefficient of Correlation : 

Direct Method Short cut Method 

Formula - 

(1) r = Σ xy 
 

√(Σx2 X Σy2) 

 

(2) r = Σxy 
 

N. σx. σy 

 

Here x = X - X & Y = Y – Y 

N No. of observations 

Σx Standard deviation of X-series 

σy Standard deviation of Y-series 

Formula - 

(1) r = 

 

 
  

Σdxdy – N(X - A) (Y - A) 

N. σx. σy 

 

(2) r = N . Σdxdy – (Σdx X Σdy) 
 

√[{N.Σd2 x –(Σdx)2}[{N.Σd2y-(Σdy]2}] 

 
 

Here dx = X - Ax & dy = Y - Ay 

A Assumed mean 

(ii) Spearman’s Rank Correlation : When it is not possible to measure 

the perfect quantities due to absence of numerical facts,  ranking 

figures are used.   These ranks are determined according to the  size    

of the data. Using ranks rather than actual observations gives the 

coefficient of rank correlation. 



 

 

 

 

 

This method was developed by the British Psychologist Charles 

Edward Spearman in 1904. This measure is especially useful to 

measure honesty, beauty, skill, wisdom etc. 

Computation of Rank Correlation : 

(a) First assign the ranks to the data of both the series. Rank can 

be assigned by taking either the highest value as I or the 

lowest value as 1. But whether we start with the lowest 

value or the highest value we must follow the same method 

in case of both the variables. 

(b) Take the difference of two ranks (R1-R2) i.e. (D) 

(c) Square the rank difference i.e. (D2) 

(d) Apply the formula - 

rR =  6∑ D2 

N(N2 - 1) 

Where - 

N No. of pairs of observations. 

D (R1 – R2) 

In case of Tied Ranks or Equal Ranks : If some values are equal in 

a distribution than average rank is given to those items. The 

formula for calculation of correlation will be : 

RP = 1 – 6 ∑d2 + 1 (m3 - m) +1 (m3 –m) - - - - - - - - - - - 

12 12 
 

N (N2 – 1) 

M  No. of items where ranks are common. 

(iii) Concurrent Deviation Method : This method is simplest of all 

methods. It is useful to know correlation of short-term changes in 

time-series. Sometimes it is not necessary to know the actual 

degree of correlation but it is important to know the direction of 

correlation i.e. positive or negative. For this purpose concurrent 

Deviation method is appropriate. 



 

 
 

 

 

Computation of Correlation : 

- Compare each item of both the series from its previous item. 

If the second item is bigger put a (+) sign; if it is smaller put 

a (-); and if it is equal, put a sign of (=). 

- Multiply the signs of both the series. 

- Total the positive signs = (C) No. of concurrent deviations. 

- Apply the formula : 

rc = 
 

 

Where – 

C No. of concurrent deviation 

N  No. of pairs – 1 

 
Q. 4 What is Probable Error and Standard Error? What are the rules of testing 

the significance of coefficient of Correlation. 

Ans. Probable Error is an expected error in Karl Pearson‘s coefficient of 

correlation, which facilitates the upper limit and lower limit of possible 

correlation. With the help of probable error it is possible to determine the 

reliability of the value of the coefficient in so far as it depends on the 

conditions of random sampling. Formula to calculate probable error : 

P.E = 0.6745 X (1 - r2) 
 

√N 

Where – 

r  Coefficient of correlation. 

N No. of items 

Standard Error : Now a days Standard Error is preferred to probable 

error. Degree of standard error is standard deviation of sampling 

distribution in any statistics of random sampling. 

± ± (2C - N)  

N 



 

 

 

 

 

Other things remaining the same, it is essential that standard error should 

be small as far as possible. Smaller the standard error, more uniformity 

will be there in sampling distribution. 

S.E. of r = (1 - r2) 
 

√N 

Rules for Testing the Significance of Coefficient of Correlation : 

(i) If coefficient of correlation is more than 6 times of probable error (r 

> 6 P.E), it is significant. 

(ii) If r is less than P.E. (r < P.E) it is not significant. 

(iii) If r is less than 0.3 P.E (r < 0.3 P.E) it is insignificant. 

 

□□□ 
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Linear Regression 
 

 

 

Q.1 Define Regression. Why are there two Regression Lines? Under what 

conditions can there be only one Regression Line? 

Ans.: Regression literally means ―return‖or ―go back‖. In the 19th century, 

Francis Galton at first used regression in his paper ―Regression towards 

Mediocrity in Hereditary Stature‖ for the study of hereditary 

characteristics. 

Use of regression in modern times is not limited to hereditary 

characteristics only but it is widely used for the study of expected 

dependence of one variable on the other. 

Therefore, the method by which best probable  values of unknown data of 

a variable are calculated for the known values of the other variable is 

called regression. 

Regression helps in forecasting, decision making and in studying two or 

more variables in economic field. It also shows the direction, quality and 

degree of correlation. 

Regression Lines : 

Regression line is that line which gives the best estimate of dependent 

variable for any given value of independent variable. If we take the case 

of two variables X and Y, we shall have two regression lines as the 

regression of X on Y and the regression of Y on X. 

Regression Line X and Y : In this formation, Y is independent and X is 

dependent variable, and best expected value of X  is  calculated  

corresponding to the given value of Y. 



 

 

 

 

Regression Line Y on X : Here Y is dependent and X is independent 

variable, best expected value of Y is estimated  equivalent  to  the  given  

value of X. 

An important reason of having two regression lines is that they are drawn 

on least square assumption which stipulates that the sum of squares of the 

deviations from different points to that line is minimum. The deviations 

from the points from the line of best fit can be measured in two ways – 

vertical, i.e. parallel to Y – axis, and horizontal i.e. parallel to X axis. 

For minimizing the total of the squares separately, it is essential to have 

two regression lines. 

Single line of Regression : When there is perfect positive  or  perfect 

negative correlation between the two variables (r = ±1) the regression lines 

will coincide or overlap and will form a single regression line in that case. 

 

Q.2 What is the difference between Regression and Correlation? 

Ans.: Difference between Correlation & Regression : 

Basis Correlation Regression 

Relationship Correlation tells the 

degree of average 

relationship between two 

or more variables. 

Using relationship 

between known variables 

and unknown variables, 

the unknown variable is 

estimated 

Cause & Effect Unable to tell which 

series is the cause and 

which is the effect, 

despite high degree of 

correlation. 

The given independent 

variable  is  the  ‗cause‘ and 

dependent variable is the 

effect. 

Change in scale Unaffected by the change 

of origin and scale. 

Regression coefficient is 

affected by change in 

scale. 

Application Limited Application. Wider Application. 

 



 

 
 

 

 

Q.3 How are Regression Equations derived? Explain. 

Ans.: Computation of Regression Equations :  Algebraic  expression  of  

regression lines is called  regression  equations.  Like  lines  equations  are 

also two : 

Regression Equation X on Y Regression Equation Y on X 

Original Form : 

X = a + by 

Formula : 
  

X - X = bxy (Y - Y) 

Here - 
 

 

X  Mean of x series. 

Y  Mean of y series. 

bxy Regression coefficient X on Y 

Original Form : 

Y = a + bx 

Formula : 
  

Y - Y = byx (X - X) 

Here - 
 

 

X  Mean of x series. 

Y  Mean of y series. 

byx Regression coefficient Y on X 

Computation of Regression Coefficients : 

1. Direct Method : 

bxy = Σxy 

Σy2 

or 

bxy = r σx  

σy 

1. Direct Method : 

byx = Σxy 

Σx2 

or 

byx = r σy  

σx 

2. Short Cut Method : 

bxy = N. Σdxdy – (Σdx . Σdy) 
 

N.Σd2y – (Σdy)2 

Here - dx = X - A 

dy =Y - A 

2. Short Cut Method : 

bxy = N. Σdxdy – (Σdx . Σdy) 

N.Σd2x – (Σdx)2 

Here - dx = X - A 

dy =Y – A 

 

Q.4 Give the interpretation of Regression Coefficients. How Correlation is 

calculated from Regression Coefficients? 



 

 

 

 

Ans.: Interpretation of Regression Coefficients : 

(i) If both the coefficients are positive correlation coefficient will be 

positive, and if both the coefficients are negative, the coefficient of 

correlation will also be negative. 

(ii) Both the regression coefficients will have the same sign. 

(iii) The product of both the regression coefficients cannot be more than 

1. 

Calculation of Correlation Coefficient from Regression Coefficient : 

r = (bxy) X (byx) 

bxy Regression coefficient x on y 

byx Regression coefficient y on x
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