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CHAPTER 1 

Nature and Scope of Statistics 

Statistics is the study of the collection, analysis, interpretation, presentation, and 

organization of data. Statistics is a mathematical body of science that pertains to the collection, 

analysis, interpretation or explanation, and presentation of data, or as a branch of mathematics. 

Some consider statistics to be a distinct mathematical science rather than a branch of 

mathematics. While many scientific investigations make use of data, statistics is concerned with 

the use of data in the context of uncertainty and decision making in the face of uncertainty. 

Need or Importance of Statistics in Statistical Analysis 

Statistical techniques are of universal applicability. These techniques are used in almost 

all fields of knowledge e.g. social science, medical science, physical science, natural science and 

so on. So far as the field of economics is concerned, this technique has become so important that 

even the understanding of Elementary Economics requires knowledge of statistics. 

The significance of statistical analysis is on the basis of the following grounds: 

• It provides a tool for scientific analysis. 

  It enables proper allocation of resources. 

• It provides solution for various business problems. 

• It helps in minimizing waiting and servicing cost. 

• It enables the management to decide when to buy and how to buy. 

• It helps in choosing an optimum strategy. 

• It renders great help in the optimum allocation of resources. 

• It facilitates the process of decision making. 

• Management can know the reactions of the integrated business system through quantitative 

analysis. 

Definition: 

According to Oxford Dictionary, “Statistics has two meanings, as in plural sense and singular 

sense. 
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Singular Definitions or Statistical Methods 

In a singular sense, statistics implies statistics methods. Thus, it is a body or technique of 

methods relating to the collection, classification, presentation, analysis and interpretation of 

information.  

According to Seligman, “Statistics is the science which deals with the method of 

collecting presenting, comparing and interpreting numerical data collected to throw some light 

on any sphere of inquiry.” 

Statistics in the Plural Sense or Statistical Data 

In plural sense, it means a systematic collection of numerical facts. It is in this sense that 

the public usually think of statistics, say figures concerned with population or production of 

wheat in India in different years or number of man-hours lost in industry in a specific year. 

Secondary Statistics e.g., percentages, averages and coefficients derived from numerical facts, 

are also included in the term statistics in this sense. 

 “By statistics we mean aggregate of facts affected to a marked extent by multiplicity of 

cause, numerically expressed, enumerated or estimated according to reasonable standard of 

accuracy, collected in a systematic manner for a predetermined purpose and placed in relation to 

each other”-  Horace Secrist 

Characteristics or Features of Statistics in the Plural sense or Numerical Data 

The basic features of statistics as a quantitative or numerical data run as follows: 

Aggregate of Facts 

Statistics does not refer to a single figure but it refers to a series of figures. A single 

weigh of 50 kg is not statistics but a series relating to the weight of a group of persons is called 

statistics. It means, all those figures which relate to the totality of facts are called statistics. Such 

figures should also be comparable. 

Affected by Multiplicity of Causes 

Statistics are not affected by one factor only; rather they are affected by a large number of 

factors. It is because statistics are commonly used in social sciences. It is not an easy job to study 

the effects of any one factor on a phenomenon and effects of different sets of factors separately. 

In nutshell, we can say that statistics are affected considerably by multiply causes e.g. prices are 

affected by conditions of demand, supply, money supply, imports, exports and various other 

factors. 
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Numerically expressed 

Another characteristic of statistics is that qualitative expressions like young, old, good, 

bad etc. are not statistics. To all statistics a numerical value must be attached. For example, the 

statements like “There are 932 females per 1,000 statements must contain figures so that they are 

called numerical statements of facts. Furthermore, such numerical expressions are precise, 

meaningful and convenient form of communication. 

Enumerated or Estimated according to Reasonable Standards of Accuracy 

In case the numerical statements are precise and accurate, then these can be enumerated. 

But in case the number of observations is very large, in that case the figures are estimated. It is 

obvious that the estimated figures cannot be absolutely accurate and precise. The accuracy, of 

course, depends on the purpose for which statistics are collected. There cannot be uniform 

standard of accuracy for all types of enquiries. Thus enumeration refers to exact count as there 

are ten students of statistics. It is 100% accurate statement. On the other hand, estimation refers 

to round about figure e.g. we say that two lakhs people participated in the Rally. There can be a 

few hundreds more or less. Thus statistical results are true only on average. 

Collected in a Systematic Manner 

For accuracy or reliability of data, the figures should be collected in a systematic manner. 

If the figures are collected in a haphazard manner, the reliability of such data will decrease. Thus 

for reasonable standard of accuracy, the data should be collected in a systematic manner, 

otherwise the results would be erroneous. 

Collected for a Pre-determined Purpose 

The usefulness of the data collected would be negligible if the data are not collected with 

some pre-determined purpose. The figures are collected with some objective in mind. The efforts 

made without any set objective would render the collected figures useless. Thus the purpose of 

collecting data must be decided well in advance. Besides, the objective should be concrete and 

specific. For example, if we want to collect data on prices, then we must be clear whether we 

have to collect whole-sale or retail prices. If we want data on retail prices, then we have to see 

the number of goods required to serve the objective. 

Placed in Relation to each other 

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 
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figures collected should be homogeneous for comparison and not heterogeneous. In case of 

heterogeneity, the figures cannot be placed in relation to each other. 

Functions / Applications of Statistics 

Simplification of Complex Facts: 

The foremost purpose of statistics is to simplify huge collection of numerical data. It is 

beyond the reach of human mind to remember and recollect the huge facts and figures. Statistical 

method makes it possible to understand the whole in the short span of time and in a better way. 

Comparison 

Comparison of data is yet another function of statistics. After simplifying the data, it can 

be correlated or compared by certain mathematical quantities like averages, ratios, co-efficient 

etc. In this regard Boddington opined that the object of statistics is to enable comparison to be 

made between past and present results with a view to ascertain the reasons for changes which 

have taken place and the effect of such changes in the future. 

Relationship between Facts 

Statistical methods are used to investigate the cause and effect relationship between two 

or more facts. The relationship between demand and supply, money supply and price level can 

be best understood with the help of statistical methods. 

Formulation and Testing of Hypothesis 

The most theoretical function of statistics is to test the various types of hypothesis an 

discover a new theory. For instance, by using appropriate statistical tools we can test the 

hypothesis whether a particular coin is fair or not, whether Indian consumers are brand loyal etc. 

Measurement of Effects 

Statistical methods act as a guide to measure the effect of a policy. For example, the 

effect of a change in bank rate or a change in incomes tax etc. can best be judged by the 

statistical methods. 

Forecasting 

Statistical methods are of great use to predict the future course of action of the 

phenomenon. It is only on the basis of statistical techniques that the planners in India prepare 

future estimates for production, consumption, investment etc. 
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Enlarges Individual Knowledge 

Statistical methods sharpen the faculty of rational thinking and reasoning of an 

individual. It is a master-key that solves the problems of mankind in every sphere of life. Thus, 

Whipple has rightly opined that statistics enables one to enlarge his horizon. 

Realization of Magnitude 

Statistics facilitates the realization of the magnitude of a problem. For instance, one may 

say that inflation in India has been increasing very rapidly. From this statement, one is unable to 

understand the gravity of the problem. But, if one says that inflation is increasing by 5.5% per 

annum, everyone will properly realize the gravity of the problem. 

To Indicate Trend Behavior 

Statistics helps to indicate trend behavior of certain fields of enquiry. The statistical 

techniques like Analysis of Time Series, Extrapolation etc. are highly used to know the trend 

behavior of the enquiry in question.  

Classification of Data: 

Classification refers to a process of splitting up the data into certain parts which helps in 

the matters of comparison and interpretation of the various features of the data. This is done by 

the various improved techniques of statistics. 

To measure Uncertainty 

In most of the social fields, comprising of business, commerce, economics, it becomes 

necessary to take decisions in the face of uncertainty and study the chance of occurrence of 

certain events and their effect on the policies adopted. 

Nature and Scope of Statistics 

Nature of Statistics or Statistics as science or an Art 

Under nature, we study whether statistics is a science or an art. According to Tippett, 

“Statistics is both a science and an art”. As a science, it studies the statistics in a systematic 

manner. As an art, it uses statistics to solve the problems or real life. It is a controversial subject 

that whether statistics is a science or an art. Science refers to a systematized body of knowledge. 

In general, it deals with the cause and effect relationship. It helps in drawing generalization in the 

form of principles or laws. The use of statistics in every science is universal. But statistics cannot 

be known as science. Statistics refer to certain methods which help in arriving at some laws. 
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Design of scientific experiments and the evaluation of their results makes use of principles and 

practices growing out of the science of statistics. 

It is a known fact that if science is a systematic knowledge then art is an action. From this 

point in view, statistics is also an art. In statistics, we apply various methods to obtain facts, 

derive conclusions and finally suggest policy measures. 

We can conclude with Tippet’s Words, “It is both a science and an art. It is a science in 

that its methods are basically systematic and have general application, and an art in that their 

successful application depends to a considerable degree on the skill and special experience of the 

statistician and his knowledge of the field of application, e.g., economics.” 

Importance of Statistics: 

 

1. Statistics and planning: Statistics in indispensable into planning in the modern age which is 

termed as “the age of planning”. Almost all over the world the Governments are re-storing to 

planning for economic development. 

 

2. Statistics and Economics: Statistical data and techniques of statistical analysis have to 

immensely useful involving economical problem. Such as wages, price, time series analysis, 

demand analysis. 

 

3. Statistics and Business: Statistics is an irresponsible tool of production control. Business 

executive are relying more and more on statistical techniques for studying the much and desire of 

the valued customers. 

 

4. Statistics and Industry: In industry statistics is widely used inequality control. In production 

engineering to find out whether the product is confirming to the specifications or not. Statistical 

tools, such as inspection plan, control chart etc. 

 

5. Statistics and Mathematics: Statistics are intimately related recent advancements in statistical 

technique are the outcome of wide applications of mathematics. 

 

6. Statistics and Modern Science: In medical science the statistical tools for collection, 

presentation and analysis of observed facts relating to causes and incidence of dieses and the 

result of application various drugs and medicine are of great importance. 

 

7. Statistics, Psychology and Education: In education and physiology statistics has found wide 

application such as, determining or to determine the reliability and validity to a test, factor 

analysis etc. 
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8. Statistics and War: In war the theory of decision function can be a great assistance to the 

military and personal to plan “maximum destruction with minimum effort.” 

Statistics in Business and Management: 

 

1. Marketing: Statistical analysis are frequently used in providing information for making 

decision in the field of marketing it is necessary first to find out what can be sold and the to 

evolve suitable strategy, so that the goods which to the ultimate consumer. A skill full analysis of 

data on production purchasing power, man power, habits of compotators, habits of consumer, 

transportation cost should be consider to take any attempt to establish a new market. 

 

2. Production: In the field of production statistical data and method play a very important role. 

The decision about what to produce? How to produce? When to produce? For whom to produce 

is based largely on statistical analysis. 

 

3. Finance: The financial organization discharging their finance function effectively depend 

very heavily on statistical analysis of peat and tigers. 

 

3. Banking: Banking institute have found if increasingly to establish research department within 

their organization for the purpose of gathering and analysis information, not only regarding their 

own business but also regarding general economic situation and every segment of business in 

which they may have interest. 

 

4. Investment: Statistics greatly assists investors in making clear and valued judgment in his 

investment decision in selecting securities which are safe and have the best prospects of yielding 

a good income. 

 

5. Purchase: the purchase department in discharging their function makes use of statistical data 

to frame suitable purchase policies such as what to buy? What quantity to buy? What time to 

buy? Where to buy? Whom to buy? 

 

6. Accounting: statistical data are also employer in accounting particularly in auditing function, 

the technique of sampling and destination is frequently used. 

 

7. Control: the management control process combines statistical and accounting method in 

making the overall budget for the coming year including sales, materials, labor and other costs 

and net profits and capital requirement. 

Limitations of Statistics 
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Although, statistics is a very useful science yet it suffers from certain limitation. 

According to Newsholme, “It must be regarded as an instrument of research of great value but 

having several limitations which are not possible to overcome and as such they need a careful 

attention.” 

Statistics does not deal with individuals 

Statistics deals only with the aggregates rather than individual items. An individual item 

like height of a student in a class is 156 cm, is not called statistics. In statistical methods, we deal 

with aggregates and not with a single figure. When we say that average height of a class is 156 

cm, this individual figure refers to the aggregate of individuals. Statistics cannot be of much help 

for making a study of the changes which may have taken place in individual cases. Thus it is 

clear that statistics is concerned with aggregates and not with individual items. 

Qualitative Aspect Ignored 

The statistical method cannot study the nature of phenomena which cannot be expressed 

in quantitative form. The phenomena which cannot be expressed quantitatively cannot be a part 

of the study of statistics. These characteristics include health, intelligence etc. There is no doubt 

that the data which cannot be quantitatively expressed, needs conversion of qualitative data into 

quantitative data. Thus experiments are being conducted to measure the reactions of human mind 

statistically. Presently there is hardly any field where statistics does not apply. One of the branch 

of statistics, the “Theory of Attributes” deals with qualitative data. 

Statistics deals with Average 

Statistical findings are true only on an average. According to W.I. King,“Statistics largely 

deals with averages and these averages may be made up of individual items radically different 

from each other.” For instance, if we may say that the average production of wheat in the last ten 

years is 250 quintals, it does not mean that the production of every year is equal. Production of a 

particular year may be less or more than the other years. Thus, statistical information is true only 

on an average.  

Statistics can be misused 

Statistics can be misused by ignorant or wrongly motivated persons. The data used by 

untrained people can lead to misleading results. The statistics can be handled correctly only by 

those who have sufficient knowledge in statistics. It is correctly W.I. King points out, “One of 

the short-comings of statistics is that they do not bear on their face the label of their quality.” 

Method of Studying Problem 
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There are many methods to solve the problem. Statistics is one of them. According to 

Croxten and Cowden, “It must not be assumed that the statistical method is the only method to 

use in research, neither should this method be considered the best attack for every problem.” 

Results true only on an Average 

We know that statistics is not as accurate science as other science. Similarly the statistical 

methods are not very precise and correct. In the same fashion, the laws of statistics are not 

universal like the laws of physics, Chemistry or Astronomy. The statistical laws are true only on 

average. Statistics are concerned with those phenomena which are affected by multiplicity of 

causes. In this way, statistics is less exact science as compared to other natural sciences. 

Statistics is only a means 

Statistics is only one of the methods of studying a problem. There are other methods of 

studying a problem like culture, religion, philosophy etc. Statistics is only a means and not an 

end. It analysis the facts and throws light on the real situation. 

********* 
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CHAPTER  2 

Collection of Data 

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

interest, in an established systematic fashion that enables one to answer stated research 

questions, test hypotheses, and evaluate outcomes. The data collection component of research is 

common to all fields of study including physical and social sciences, humanities, business, etc.  

Statistical Data: 

A sequence of observation, made on a set of objects included in the sample drawn from 

population is known as statistical data 

1. Ungrouped Data: Data which have been arranged in a systematic order are called raw data or 

ungrouped data. 

2. Grouped Data: Data presented in the form of frequency distribution is called grouped data 

Sources of Data 

There are many ways of classifying data. A common classification is based upon who collected 

the data. 

• Primary data 

• Secondary data  

Primary data: 

Data collected by the investigator himself/ herself for a specific purpose. Examples: Data 

collected by a student for his/her thesis or research project. 

Primary data are original in character and the data are collected for the first time. They are 

original in character and the data are collected for the first time. They are generated in the large 

no of surveys conducted mostly by Government and also done by some individuals, institutions 

and research bodies. For example, data obtained in a population census by the office of the 

Registrar General and census commissioner, Ministry of home affairs are primary data. 

Some Advantages of using Primary data: 

• The investigator collects data specific to the problem under study. 

• There is no doubt about the quality of the data collected (for the investigator). 

http://en.wikipedia.org/wiki/Measuring
http://en.wikipedia.org/wiki/Hypothesis_testing
http://en.wikipedia.org/wiki/Physics
http://en.wikipedia.org/wiki/Social_sciences
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• If required, it may be possible to obtain additional data during the study period. 

Some Disadvantages of using Primary data (for reluctant/ uninterested investigators): 

• The investigator has to contend with all the hassles of data collection- 

• deciding why, what, how, when to collect  getting the data collected (personally or 

through others) getting funding and dealing with funding agencies 

• Ethical considerations (consent, permissions, etc.) 

• all desired data are obtained accurately, and in the  required format  

• there is no fake/ cooked up data  

Secondary data  

Data collected by someone else for some other purpose (but being utilized by the 

investigator for another purpose).  

Secondary data are the Second hand information. The data which have already been collected 

and processed by some agency or persons and are not used for the first time are termed as 

secondary data. According to M. M. Blair, “Secondary data are those already in existence and 

which have been collected for some other purpose.” Secondary data may be abstracted from 

existing records, published sources or unpublished sources.  

Examples: Reports and official publications of  World Bank ,   International Labour 

organization, Statistical office of United Nations, Economic Survey of India, annual reports of 

Joint Stock Companies and corporations 

Some Advantages of using Secondary data: 

• The data’s already there- no hassles of data collection 

• It is less expensive 

• The investigator is not personally responsible for the quality of data (“I didn’t do it”) 

Some disadvantages of using Secondary data: 

• The investigator cannot decide what is collected (if specific data about something is 

required, for instance). 

• One can only hope that the data is of good quality 
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• Obtaining additional data (or even clarification) about something is not possible (most 

often) standard connotations”. 

The distinction between primary and secondary data is a matter of degree only. The data 

which are primary in the hands of one become secondary for all others. Generally the data are 

primary to the source who collects and processes them for the first time. It becomes secondary 

for all other sources, who use them later. Both the primary and secondary data have their 

respective merits and demerits. Primary data are original as they are collected from the source. 

So they are more accurate than the secondary data. But primary data involves more money, time 

and energy than the secondary data. In an enquiry, a proper choice between the two forms of 

information should be made. The choice to a large extent depends on the “preliminaries to data 

collection”. 

METHODS OF COLLECTION OF PRIMARY DATA 

The primary data are collected by the following methods. 

• Direct personal investigation.  

• Indirect personal investigation 

• Investigation thought questionnaire.  

• Investigation through questionnaire in the charge of enumerator  

• Investigation through local’s reports. 

1. Direct Personal Investigation: 

According to this method the investigator has to collect his information himself 

personally forms the source concerned. It means the investigator should be are the spot where the 

enquiry concerned. It means the investigator should be at the spot where the enquiry is being 

conducted, it is also expected that the investigator should be very polite and courteous. Further 

he should acquaint himself with the surrounding situation and must know their local customs and 

tradition. 

Advantages:  

• The information collected by this methods is reliable and accurate  

• It is a good method for intensive investigation  
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• This method gives a satisfactory result provided the scope of inquiry is narrow. 

• Response is encouraging 

• More accurate  

• Supplementary information  

• Effective handling of delicate Situation 

• Flexibility in communication language 

 

Disadvantages:  

• This method is not suitable for extensive inquiry  

• It’s required a lot of expenses  

• The bias on the part of investigator can damage the whole inquiry  

• Sometimes the informant may be reluctant to answered the question 

• Personal prejudice and bias  

• Untrained people spoil the work 

• More time consuming 

 

2. Indirect Personal Investigation: 

This method is used when the informants are reluctant to give the definite information. 

e.g., if a government servant is asked to give the information regarding his income. He will not 

be willing to give the information for the additional income which he earned by doing part time 

worked. In such cases what is done? The investigators puts the informant some suitable indirect 

question which provides him some suitable information.  

Thus the only difference between the first and the second methods is that in the first 

methods he investigator puts directs question and collect the information while in the second 

methods no direct question is put to the informant but only indirect questions are asked. Even 

then, if it is not possible for the investigator to collect the information by the above methods then 

the information is collected through indirect sources, i.e. from the persons who have full 

knowledge of the problem under study. The persons from whom the desired information is 

collected are known as witnesses. 

Usually a list of question is prepared which is put before the collected by this method 

largely depends upon the persons who are selected collected by this method largely depends 

upon the persons who are selected to give information. Hence it is necessary to take the 

following precautions for the selection of the informant. 
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3. Investigation through questionnaire: 

According to this method a standard list of questions relating to the particular 

investigation is prepared. This list of questions is called a questionnaire. The data are collected 

“By sending the questionnaire to the informants and requesting them to return the questionnaire 

after answering the questions. “ This method is an important one and is usually used by research 

workers, non-official bodies and private individuals. 

Choice of Questionnaire: 

The success of the investigation largely depends upon the proper choice the questions to 

be put to the informants. While preparing a questionnaire the following points should be kept in 

mind. 

(i)  Short and clear:  

The questions should be short and clear so as to be easily intelligible to every man. There should 

be no ambiguity in the questions. If some technical terms are used in the questionnaire, their 

definitions should be given. 

(ii) Few in number and easy: The questions should be few in number. A large number of the 

questions would harm the informants because they take much time to answer, with the result they 

would not pay much attention to ever question and would try to save their akin by giving vague 

answers. 

(iii) Moreover the questions should be easy to answer. 

a. Definiteness: The questions should be such the answers of which are definite and exact. 

Preferably the questions should be such the replies of which are in the form of “Yes” or “No” 

Such questions should not be framed the replies of which are vague in nature because such 

replies are of no use to a statistician. 

b. Corroborating in nature: The questions should be such that their replies check the value 

replies and truth can be easily verified from them. 

c. Non-confidential information: The questions framed should not be such which call the 

confidential information of the informants. This will injure the feelings with the result that they 

would not give proper answer.  

d. Logical sequence: The questions framed should be put in some logical order; their replies 

should also be put in the same order because this would facilities the work. 
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Merits of mailed questionnaire method:     

       (i)Wide coverage          (ii) Cheap 

Limitations of mailed questionnaire method: 

❖ Suitable only for literates 

❖ Uncertainty about response 

❖ Information may not be correct. 

4. Investigation through questionnaire in charge of enumerators: 

According into this method enumerators are appointed who go to the informants with the 

questionnaire and help them in recording the answer. Here the enumerators explain the 

background, aim and object of the problem under investigation and emphasize the necessity of 

giving correct answer. They also help the informants in understanding some t4echnical terms of 

question the concept of which is not clear to the informants. Thus the questionnaire is filled by 

the informants in the presence and help of the enumerators. 

Merits:       (i) Little non-response     (ii)  Information more reliable 

5. Investigation through local reports: 

According to this method the collection of data is neither through the questionnaire nor 

through the enumerators but through local correspondents. This method of collecting the data is 

not reliable and it should be used only at those places where the purpose the investigation is 

served by rough estimates. 

COLLECTION OF SECONDARY DATA 

The secondary data are those which have already been collected by someone other than 

the investigator himself, and as such the problems associated with the original collection of data 

do not arise here. The secondary data can be collected directly either form published or 

unpublished sources. The following are the sources of published at from which secondary data 

can be collected. 

1. Official publications, i.e. the publication of the central statistical office, Karachi, Ministry of 

Finance , Ministry of Food, Agriculture, Lahore, Industry, etc… the provincial statistical Bureau, 

etc. 

2. Semi-Official publications , etc., the publication issued by the state Bank of Pakistan Railway 

Board , Board of Economic Enquiry , District councils, Municipalities, Central Cotton 

Committee, etc 

3. Publication of trade-association, chambers of commerce, co-operative societies, and unions. 
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4. Research publication, submitted by research workers, economists, University bureaus, and 

other institutions. 

5. Technical or trade journals. Sources of Unpublished Data: The secondary data are also 

available from the unpublished data. Type of material can be obtained from the chamber of 

commerce, trade associations, labor bureaus and research workers. 

Scrutiny of Secondary Data: 

In the words of Bowley, “It is never safe to take published statistics at their face value 

without knowing their meaning and limitations and it is always necessary to criticize arguments 

that can be based on them , “ Thus the data collected by some other person should not be fully 

depended as they might have pitfalls. Thus it becomes necessary to find out the inconsistencies 

probable errors and omissions in the data. This necessities the scrutiny of secondary data because 

it is just possible that the data might be inaccurate, inadequate or even unsuitable for the 

purposes of investigation. Hence the secondary data should possess the following qualities:  

(i) Reliability   (ii) Suitability    (iii) Adequacy. 

CENSUS AND SAMPLING: 

It is obvious that when whole population is taken into account, data collection is called 

Census Method, whereas when a small group that is representative of the entire population is 

used, it is called a Sample Method. 

A census is the procedure of systematically acquiring and recording information about 

the members of a given population. It is a regularly occurring and official count of a particular 

population. The term is used mostly in connection with national population and housing 

censuses; other common censuses include agriculture, business, and traffic censuses. A census is 

a study of every unit, everyone or everything, in a population. It is known as a complete 

enumeration, which means a complete count. It is obvious that when whole population is taken 

into account, data collection is called Census Method 

Two methods for collecting statistical data: 

1. Census Method: 

The data which are collected by the investigator himself is called primary data. Census 

data can be thought of as primary data. When the data collector or investigator collects data or 

information about each and every item in the population and other related areas, it is known as 

census method. As this method deals with the investigation of the entire population, it is also 

called complete enumeration method. 
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If a survey covers 100 p.c. populations, it is called a census method. In other words, here 

each and every item or unit constituting the ‘entire population’ or ‘the universe’ is selected for 

statistical enquiry. If a statistical enquiry is conducted to study the nature and pattern of 

urbanization, then the universe consists only of the urban population of India. This method is 

called complete enumeration method because information from each and every unit belonging to 

India’s urban population is collected. 

Merits of Census Method: 

First, for an extensive study (however expensive it may be) this method is considered to 

be an ideal one. For example, in the population census, we obtain quite a large number of key 

information, such as birth rate, death rate, infant mortality rate, literacy rate, ratio of urban-rural 

population, trend on urbanization and so on. 

Secondly, accuracy in the results is obtained. The data collected are more accurate and 

reliable under this census method since information are gathered from various angles. However, 

reliability in data and their accuracy in results are surely obtained provided enumerators do their 

work honestly and sincerely.  

Demerits of Census Method: 

First, being extensive in nature, the complete enumeration method is much expensive 

since a considerable amount of money, time, and labour are demanded and involved. 

Secondly, this method is often not feasible or practicable because the concept of the 

‘universe’ is hypothetical. Since “universe” is the basis of data collection, its applicability 

becomes very much limited. This method cannot be met with urgency. This means that if urgent 

statistical information for the entire population for policy purposes is needed, this method will 

surely be less helpful. In other words, it is too cumbersome and inefficient to obtain a complete 

picture of the target population. 

Thirdly, in the census method, often large number of non-sampling errors creeps in. This 

means that results obtained may not be uniform. 

2. Sample Survey Method: 

Instead of the census method, data analysts often consider a portion or a sample of the 

population. If a sample population—instead of full survey of a population—is investigated then 

we have sample survey method or portion enumeration method. 

A sample is anything less than a full survey of a population. For example, liquor 

consumption among college and university students is to be investigated. For this purpose, a 
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small number of students following a particular prescribed technique will be picked up (sample 

drawn) and their habits for consumption of liquor will be investigated. The primary objective of 

such sample enquiry is to estimate some characteristics of the population from which the sample 

is selected. 

Merits of Sample Survey Method: 

Sample survey method has many advantages over census method. That is why this 

method is more popular than the latter method. In the words of A. C. Rosander, “If carefully 

designed, the sample is not only considerably cheaper but may give results which are just 

accurate and sometimes more accurate than those of a census technique”. 

This method is preferable for the following reasons: 

First, since only a part of the population is investigated under this method, it takes less 

time, less money and less labour. There is saving in time also since sampling enquiry requires 

less fieldwork, tabulation and data processing than a full survey method.  

Sample survey method can be conducted when the investigators face the problem of 

budget constraint. It is cheaper to collect information from a sample group. However, for 

conducting the entire enquiry, small group of investigators or specialist investigators are paid 

huge amount and employed but the output is much more. That is why it is also said that this 

method results in reduced unit cost of enquiry. 

Secondly, conclusions and results obtained from this method are more accurate and 

reliable as fewer or chosen sample units are surveyed. Trained personnel are usually employed to 

collect data and investigate the problem. Above all, these people use sophisticated and latest 

designed techniques so that results become more accurate and reliable. Further, it is true that 

sampling errors cannot be avoided, but such errors are easier to estimate and control. 

Thirdly, the small sample data provide a good benchmark for the entire population. 

Finally, from the administrative point of view, the sample method is considered as an 

ideal one as the organization as well as administration considers the process practically more 

convenient. Administrative network does not usually require being considerably elaborate or 

extensive. 
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CHAPTER 3 

SAMPLING METHODS 

A sample is the group of people who take part in the investigation. The people who take 

part are referred to as “participants”. Sampling is the process of selecting participants from the 

population. Sampling is the process of selecting units (e.g., people, organizations) from a 

population of interest so that by studying the sample we may fairly generalize our results back to 

the population from which they were chosen.  

Samples are parts of a population. For example, you might have a list of information on 

100 people out of 10,000 people. You can use that list to make some assumptions about the 

entire population’s behavior. Unfortunately, it’s not quite that simple. When you do stats, your 

sample size must be optimal — not too large or too small. Then once you’ve decided on a 

sample size you must use a sound technique for actually drawing the sample from the population. 

Sampling Methods: 

Sampling Methods 

 

Non-Probability Sampling      Probability Sampling 

              

                     

            

 

 

 

 

Sampling Methods can be classified into one of two categories: 

I. Probability Sampling:  Probability sampling methods are those in which every item in the 

universe has a known   chance or probability of being chosen in the sample.  

Merits of probability sampling 

❖ Not depend on information about the universe  

Sampling or  

Unrestricted 

Random Sample 

Judgment Sampling 

Quota Sampling 

Convenience Sampling 

Restricted Random Sample 
 

Stratified sampling 

Systematic Sampling 
Cluster Sampling 
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❖ Unbiased information  

❖ Evaluate relative efficiency 

     

Demerits of probability sampling: 

❖ Requires high skill and experience  

❖ Requires lot of time  

❖ High cost 

 

II. Non-probability Sampling: Non- probability sampling methods are those which do not 

provide every item of the universe with a known chance of being included in the sample. The 

sample does not have known probability of being selected as in convenience or voluntary 

response survey. 

Probability Sampling Methods: 

In probability sampling it is possible to both determine which sampling units belong to which 

sample and the probability that each sample will be selected. The following sampling methods 

are examples of probability sampling 

• Simple or  Unrestricted Random Sampling (SRS) 

• Restricted Random Sampling 

a) Stratified Sampling 

b) Cluster Sampling 

c) Systematic Sampling 

II. Non-probability Sampling Methods 

• Quota Sampling 

• Purposive Sampling 

• Convenience sample 

Probability Sampling Methods: 

1. Simple or unrestricted Random Sampling (SRS): 

It is a technique in which sample is drawn that each and every unit in the population has 

an equal and independent chance of being included in the sample. Simple or unrestricted 
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random sampling refers tom that sampling technique in which each and every unit of the 

population has an equal opportunity of being selected in the sample. 

Lottery method: 

This is a very popular method of taking a random sample. Under this method, all items of 

the universe are numbered or named on separate slips of paper of identical size and shape. 

These slips are folded and mixed up in a container. A blindfold selection is made of the 

number of slips. The selection of items depends on chance. For example if we want to take a 

sample of 10 persons out of a population of 100, the procedure is to write the names of 100 

persons on separate slips of paper identical size, shape and colour. Fold these slips, mix them 

thoroughly and then make a blindfold selection of 10slips.from  

Table of random numbers: 

The lottery method is difficult when the population size is very high. An alternate method 

is to use the table of random numbers. The random numbers are generally obtained by some 

mechanism which, when repeated a large no of times ensures approximately equal frequencies 

for the numbers from 0 to 9 and also proper frequency for various combinations of numbers 

(such as 00, 01… 999 etc that could be expected in a random sequence of the digits 0 to 9. 

Several standard tables of random numbers are available. Some of them are: 

• Tippett’s random number table consists of 41,600 random digits 

• Rendall and Batsington Smith table of random numbers with 15000random digits 

• Rand Corporation table of random numbers consists of 1,00,000 random digits  

 

Merits of simple random sampling: 

❖ No personal bias 

❖ Represents the universe 

❖ Accuracy 

Demerits of simple random sampling: 

❖ Difficult to have up-to-date list 

❖ Size of the sample should be large and reliable. 

❖ High cost and more time consuming 

❖ May produce most non-random looking results 

2. Restricted Random Sampling 

Stratified Sampling: 

A stratified sample is a mini-reproduction of the population. Before sampling, the 

population is divided into characteristics of importance for the research. For example, by gender, 

social class, education level, religion, etc. Then the population is randomly sampled within each 

category or stratum. If 38% of the population is college-educated, then 38% of the sample is 

randomly selected from the college-educated population. Stratified samples are as good as or 
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better than random samples, but they require fairly detailed advance knowledge of the population 

characteristics, and therefore are more difficult to construct. 

Merits of stratified sampling: 

  

❖ More representativeness 

❖ Greater accuracy  

❖ Greater geographical concentration 

Demerits of stratified sampling: 

 

❖ Utmost care must be exercised 

❖ Need for skilled manpower 

❖ High cost 

Proportional stratified random sampling: 

 

  Under this method, the number of items drawn from each strata is proportional to the size 

of the strata .If the population is divided into 5 groups, their respective numbers being 

10,15,20,25 and 30 % of the population and a sample of 5000  is drawn. 

Multi -stage or Cluster Sampling: 

It is very different from Stratified Sampling. With cluster sampling one should divide 

the population into groups (clusters) and obtain a simple random sample of so many clusters 

from all possible clusters and also obtain data on every sampling unit in each of the randomly 

selected clusters. It is important to note that, unlike with the strata in stratified sampling, the 

clusters should be microcosms, rather than subsections, of the population. Each cluster should be 

heterogeneous. Additionally, the statistical analysis used with cluster sampling is not only 

different, but also more complicated than that used with stratified sampling. Under this method, 

the random selection is made of primary, intermediate and final units from a given population or 

stratum. These are reversal stages in which the sampling process is carried out. 

 

Merits and demerits of multi -stage or cluster sampling: 

❖ Flexibility 

❖ Wide coverage  

❖ Sub division into second stage  units  

❖ Valuable in surveys of under developed countries 

  Demerit:   

 Less  accurate. 

 

Systematic sampling: 
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It is also known as quasi-random sampling. A systematic sampling is selected at random 

sampling. When a computer list of the population is available, this method is used. We arrange 

the items in numerical, alphabetical, geographical or any other order. 

 A systematic sample is framed by selecting one unit at random and then selecting 

additional units at evenly spaced intervals until the sample has been formed. 

k = N / n 

Where     k= sampling interval  

                N= size of the universe 

                n= sample size 

For example, if the number of students is 1020 and we want to take a sample of 200, k shall be 

k = 1020/200   =5.1 or 5 

Merits of Systematic Sampling: 

• Simple and convenient to adopt 

• Less Time and work involved  

• Satisfactory Results 

Limitation: 

Fewer representatives if we are dealing with population having hidden periodicities. 

Non-probability Sampling: 

1. Quota Sampling: 

Quota sampling is designed to overcome the most obvious flaw of availability sampling. 

Rather than taking just anyone, you set quotas to ensure that the sample you get represents 

certain characteristics in proportion to their prevalence in the population. Note that for this 

method, you have to know something about the characteristics of the population ahead of time. 

Say you want to make sure you have a sample proportional to the population in terms of gender -

you have to know what percentage of the population is male and female, then collect sample 

until yours matches. Marketing studies are particularly fond of this form of research design. 

For example in a  radio listening survey, the interviewers may be told to interview 500 

people living in a certain area and that out of every 100 persons interviewed, 60 are to be 

housewives, 25 farmers and 15 children under the age of 15. Within these quotas the interviewer 

is free to select the people to be interviewed. 

The cost per person interviewed may be relatively small for a quota sample but there are 

numerous opportunities for bias which may invalidate the results. 

2. Purposive Sampling: 
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Purposive sampling is a sampling method in which elements are chosen based on purpose 

of the study. Purposive sampling may involve studying the entire population of some limited 

group (sociology faculty at Columbia) or a subset of a population (Columbia faculty who have 

won Nobel Prizes). As with other non probability sampling methods, purposive sampling does 

not produce a sample that is representative of a larger population, but it can be exactly what is 

needed in some cases - study of organization, community, or some other clearly defined and 

relatively limited group. 

3. Convenience sample: 

A convenience sample is a matter of taking what you can get. It is an accidental sample. 

Although selection may be unguided, it probably is not random, using the correct definition of 

everyone in the population having an equal chance of being selected. Volunteers would 

constitute a convenience sample. A chunk refers to that fraction of the population being 

investigated which is selected neither by probability nor by judgment but by convenience. 

The results obtained by this method can hardly be representative of the population –they 

are generally biased and unsatisfactory. 

 

4.Judgment sampling 

The investigator exercises his judgment in the choice and includes those items in the 

sample which he thinks are most typical of the universe with regard to the characteristics under 

investigation. For example if sample of 10 students is to be selected from a class of 60 for 

analyzing the spending habits of students, the investigator would select 10 students who in his 

opinion are representative of the class. 

Merits of judgment sampling: 

❖ Include all elements 

❖ Used to get more representative sample  

❖ Solve business problems  

❖ Public policy decisions 

 

Limitations of judgment sampling: 

❖ Not scientific 

❖ No objective way of evaluating the reliability of sample results 

 

Selection of Appropriate Method of sampling: No method can be regarded as best under all 

circumstances –each method has its own specialty. A number of factors such as nature of 

problem ,size of universe, size of sample , availability of finance ,time etc would affect the 

choice of particular method of sampling.
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Size of sample:  

The sample size should neither be too small nor too large. It should be optimum. 

Optimum size is one that fulfills the requirements of the efficiency, representativeness, reliability 

and flexibility. The following factors should be considered while deciding the sample size; 

• The size of the universe 

• The resources available 

• The degree of accuracy or precision desired 

• Homogeneity or heterogeneity of the universe 

• Nature of study 

• Method of sampling adopted  

• Nature of respondents 

 

Merits of sampling: 

• Less time consuming 

• Less cost 

• More reliable results 

• More detailed information 

• Judge the accuracy of the information 

Limitations of sampling: 

• Sampling procedure is not perfect 

• At times sampling plan may be complicated 

• If the information is required for each and every unit in the domain of study, sampling 

method is not suitable 

 

*********** 


