
STATISTICS FOR ECONOMICS Chapter 1  

 

Introduction 
  Economics is a branch of social science which deals with human activities in relation to 
wealth. According to Alfred Marshall  “economics is “the study of man in the ordinary business 
of life  This means that we are acting as a consumer Seller,Producer,Employee&Employer . 
When you buy goods you are called a consumer. When you sell goods to make a profit for 
yourself you are called a seller, When you produce goods (you may be a farmer or a 
manufacturing company),or provide services (you may be a doctor, porter, taxi driver or 
transporter of goods) you are called a producer. When you are in a job, working for some 
other person, and you get paid for it you are called an employee. When you employ 
somebody, giving them a wage, you are an employer. In all these cases you will be called 
gainfully employed in an economic activity. Economic activities are ones that are 
undertaken for a monetary gain. This is what economists mean by ordinary business of life. 
    Consumption, Production and Distribution (Basic Economic Activities) 
    Economics is often discussed in three parts: consumption, production and distribution We 
want to know how the consumer decides, with his income and many alternative goods to 
choose from, what to buy when he knows the prices. This is the study of Consumption. We 
also want to know how the producer, similarly, chooses what and how to produce for the 
market. This is the study of Production. Finally, we want to know how the national income or 
the total income arising from what has been produced in the country (called the Gross 
Domestic Product or GDP) is distributed through wages (and salaries), profits and interest 
This is the study of Distribution. 
  why we needed Statistics ? (which is the study of numbers relating to selected facts in a 
systematic form) to be added to all modern courses of modern economics .According to 
Samuelson “Economics is the study of how people and society choose to employ scarce resources that 
could have alternative uses in order to produce various commodities that satisfy their wants and to 
distribute them for consumption among various persons and groups in society.” 
    STATISTICS IN ECONOMICS 
   Economic facts are also known as economic data. No analysis of an economic problem 
would be possible without data on various factors underlying an economic problem. 
WHAT IS STATISTICS ? 
  Statistics deals with the collection ,analysis, interpretation and presentation of numerical 
data. It is a branch of mathematics and also used in the disciplines such as accounting, 
economics, management, physics,finance, psychology and sociology. Here we are concerned 
with data from the field of Economics. Most Economics data are quantitative. “the 
production of rice in India has increased from 39.58 million tones in 1974–75 to 106.5 million 
tonnes in 2013–14, is a quantitative data. Economics also uses qualitative data for example 
(like better worse; sick/ healthy/ more healthy;unskilled/ skilled/ highly skilled, etc.).Such 
qualitative information or statistics is often used in Economics collected and stored  like 
quantitative information (on prices, incomes, taxes paid, etc.), statistics involves collection of 
data, present the data in tabular, diagrammatic and graphic forms, summarised   such as mean, 
variance, standard deviation, etc., Finally, the data are analysed and interpreted. 
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WHAT STATISTICS DOES? (The Use of Statistics in Economics) 
    The following are the uses of statistics in economics 
1.Statistics  helps  to understand an economic problem. 
         Using its various methods, effort is made to find the causes behind it with the help of qualitative 
and quantitative facts of an economic problem. Once the causes of the problem are identified, it is 
easier to formulate certain policies to tackle it. 
2.Statistics enables to present economic facts in a precise and definite form 
     When economic facts are expressed in statistical terms, they become exact 
3.Statistics  helps in condensing mass data into a few numerical measures 
    The numerical measures such as mean, variance etc  help to summarise data For example, it would be 
impossible for us to remember the incomes of all the people in a data if the number of people is very 
large. Yet, one can remember easily a summary figure like the average income that is obtained 
statistically. 
4.Statistics is used in finding relationships between different economic factors. 
    An economist may be interested in finding out what happens to the demand for a commodity when 
its price increases or decreases? Or, would the supply of a commodity be affected by the changes in its 
own price? Such questions can only be answered if any relationship exists between the various 
economic factors. Whether such relationships exist or not can be easily verified by applying statistical 
methods to their data. 
5. Statistics helps in predicting the changes in one economic factor due to the changes in 
another factor. 
    For example, if an economist  might be interested in knowing the impact of today’s investment on 
the national income in future. Such an exercise cannot be undertaken without the knowledge of 
Statistics. 
6 Statistics helps in formulation of plans and policies 
    Formulation of plans and policies  requires the knowledge of future trends. For example, an 
economic planner has to decide in 2017 how much the economy should produce in 2020  so one might 
use statistical tools to predict consumption in 2020. That could be based on the data of consumption of 
past years or of recent years obtained by statistical surveys. 
      Today, we increasingly use Statistics to analyse serious economic problems such as rising prices, 
growing population, unemployment, poverty etc., to find measures that can solve such problems. it also 
helps to evaluate the impact of such policies in solving the economic problems but at the same time 
Statistical methods are no substitute for common sense. 
 

Chapter 2 

Collection of Data 
  A data is a known fact. Here we will discuss the types of data, method and instruments of 

data collection and sources of obtaining data There are three persons related to it 1. 

Investigator (One who conducts the statistical enquiry),2 Enumerator (one who go out to the 

field and collect the actual data) and 3.Respondent (one who provides the actual data by 

answering the questions in the questionnaire) If the study is very small then investigator and the 

enemurator are same . 

WHAT ARE THE SOURCES OF DATA? 

Statistical data can be obtained from two sources Primary Data and Secondary Data. 

Primary Data : Primary Data is the data directly collected by the investigator .The researcher 

may collect the data by conducting an enquiry. they are based on first hand information 

Suppose, we want to know about the popularity of a filmstar among school students. For this, 

we will have to enquire from a large number of school students, by asking questions from 

them to collect the desired information. The data we get,is an example of primary data. 

 



 

 

 

Secondary Data: If the data have been collected and processed (scrutinised and tabulated) by 

some other agency, they are called Secondary Data.So  Secondary Data is the data collected 

by some other persons for their own purpose. They can be obtained either from published 

sources such as government reports, documents, newspapers, books written by economists or 

from any other source, for example, a website. Use of secondary data saves time and cost For 

example, after collecting the data on the popularity of the filmstar among students, we 

publish a report. If somebody uses the data collected by us for a similar study, it becomes 

secondary data. 

 

HOW DO WE COLLECT  THE  DATA? (Collection of Primary Data) 

 

I. Preparation of Instrument (Preparation of questionnaire) 

 
        The most common type of instrument used in surveys is questionnaire/interview 

schedule.A questionnaire is a set of questions. The questionnaire is either self 

administered by the respondent or administered by the researcher (enumerator) or 

trained investigator.  

While preparing the questionnaire/interview schedule, you should keep in mind the 

following points ;- 

a) The questionnaire should not be too long. The number of questions should be as 

minimum as possible. 

b) The questionnaire should be easy to understand and avoid ambiguous or difficult 

words. 

c) The questions should be arranged in an order such that the person answering 

should     feel  comfortable. 

d) The series of questions should move from general to specific. The questionnaire 

should start From general questions and proceed to more specific ones. 

 

e) The questions should be precise and clear 

f) The questions should not be ambiguous. They should enable the respondents to 

answer quickly, correctly and clearly 

 

g) The question should not use double negatives. The questions starting with 

“Wouldn’t you” or “Don’t you”should be avoided, as they may lead to biased 

responses 

h) The question should not be a leading question, which gives a clue about how the 

respondent should answer. 

i) The question should not indicate alternatives to the answer 

j) The questionnaire may consist of closed-ended (or structured) questions or open-

ended (or   unstructured) Questions . Closed-ended or structured questions can 

either be a two-way question or a multiple choice question Open-ended questions 

allow for more individualized responses, but they are difficult to interpret and 

hard to score, since there are a lot of variations in the responses . Example. 

What is your view about globalization? 
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Mode of Data Collection There are three basic ways of collecting data: (i) Personal Interviews,(ii) Mailing 

(questionnaire) Surveys,and (iii) Telephone Interviews 

1.Personal Interviews  The researcher ( i n v e s t i g a t o r ) conducts face to- face interviews with the 

respondents .This method is used when the researcher has access to all the members. 

Merits(Advantages ) of Personal Interviews Demerits (Disadvantages) of 
Personal Interviews 

❖ Personal contact is made between the respondent and the 
interviewer.  

❖ The interviewer can request the respondent to expand on answers 
that are particularly important.  

❖ Misinterpretation and misunderstanding can be avoided. 

❖ Watching the reactions of respondents he can provide 
supplementary information 

❖ Highest Response Rate 

❖ Allows use of all types of questions 

❖ Better for using open-ended questions 

❖ Allows clarification of ambiguous question 

❖ It is expensive, as it requires 
trained interviewers.  

❖ It takes longer time to 
complete the survey.  

❖ Possibility of influencing 
respondents 

( Presence of the researcher may 
inhibit respondents from saying what 
they really think) 
 

2.Mailing Questionnaire When the data in a survey are collected by mail, the questionnaire is sent to each 

individual by mail with a request to complete and return it by a given date .This is called as mailing questionnaire . It 
allows the researcher to have access to people in remote areas too, who might be difficult to reach in person or by 
telephone. It does not allow influencing of the respondents by the interviewer. It also permits the respondents to 
take sufficient time to give thoughtful answers to the questions. These days online surveys or surveys through short 
messaging service, i.e., SMS are popular 

Merits(Advantages ) of Mailing Questionnaire Demerits (Disadvantages) of Mailing Questionnaire 

➢ Least expensive 

➢ Only method to reach remote areas 

➢ No influence on respondents 

➢ Maintains anonymity of respondents 

➢ Best for sensitive questions. 

➢ Cannot be used by illiterates 

➢ Long response time 

➢ Does not allow explanation of unambiguous questions 

➢ Reactions cannot be watched. 

➢ Possibility of misunderstanding the questions 

➢ Returning the questionnaire without completing it 

, 3.Telephone Interviews In a telephone interview, the investigator asks questions over the telephone. 

Merits(Advantages ) of Telephone Interviews 
 

Demerits (Disadvantages)  
 

• They are cheaper than personal interviews and can be conducted 
in a shorter time.  

• They allow the researcher to assist the respondent by clarifying 
the questions.  

• Telephonic interview is better in cases where the respondents are 
reluctant to answer certain questions in personal  

• Relatively less influence on respondents 

• Relatively high response rate. 

• The disadvantage of this 
method is access to people, as 
many people may not own 
telephones. 

• Limited use 

• Reactions cannot be watched 

• Possibility of influencing 
respondents 

Pilot Survey/ Pre-testing of the questionnaire :-If the study is a largescale field survey then it is better to conduct a 
survey initially on a smaller scale this is called as Pilot Survey. Once the questionnaire is ready, it is advisable to 
conduct a try-out with a small group which is known as Pilot Survey or Pre-testing of the questionnaire. The pilot 
survey helps in providing a preliminary idea about the survey. It helps in pre-testing of the questionnaire, so as to 
know the shortcomings and drawbacks of the questions. Pilot survey also helps in assessing the suitability of 
questions, clarity of instructions, performance of enumerators and the cost and time involved in the actual survey. 
CENSUS AND SAMPLE SURVEYS Census or Complete Enumeration A survey, which includes every element of 
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the population, is known as Census or the Method of Complete Enumeration.(In statistics population means the total or 
totality of all items) The example of census survey is the Population census carried out in India on every 10years .A 
house-to-house enquiry is carried out,covering all households in India. Demographic data on birth and death rates, 
literacy, employment, life expectancy, size and composition of population, etc., are collected and published by the 
Registrar General of India. The last Census of India was held in 2011.  According to the Census 2011, population of 
India was 121.09 crore, The average annual growth rate of population which 1.64 per cent during 2001-2011. 

     Population and Sample Population or the Universe in statistics means totality of the items under study. Thus, 

the Population or the Universe is a group to which the results of the study are intended to apply. A population is always 
all the individuals/items who possess certain characteristics A sample refers to a group or section of the population from which 
information is to be obtained. A good sample (representative sample) is generally smaller than the population and is capable of 
providing reasonably accurate information about the population at a much lower cost and shorter time. Suppose 
you want to study the average income of people in a certain region. According to the Census method, you would be 
required to find out the income of every individual in the region, add them up and divide by number of individuals 
to get the average income of people in the region. This method would require huge expenditure, as a large number 
of enumerators have to be employed. Alternatively, you select a representative sample, of a few individuals, from the 
region and find out their income. The average income of the selected group of individuals is used as an estimate of 
average income of the individuals of the entire region . 

Sample survey :A survey which includes only a sample to represent the characteristics of the population under 

study are called sample survey. Most of the surveys now days  are sample surveys. A sample can provide reasonably 
reliable and accurate information at a lower cost and shorter time. As samples are smaller than population, more 
detailed information can be collected by conducting intensive enquiries. As we need a smaller team of enumerators, 
it is easier to train them and supervise their work more effectively. There are two main types of sampling, random 
and non-random Random Sampling In random sampling, every individual has an equal chance of being selected As the name 
suggests, random sampling is one where the individual units from the population (samples) are selected at random. 
The government wants to determine the impact of the rise in petrol price on the household budget of a particular 
locality. For this, a representative (random) sample of 30 households has to be taken and studied. The names of all 
300 households of that area are written on paper and mixed, then 30 names to be interviewed are selected one by 
one In the above example, all 300 sampling units (also called sampling frame) of the population got an equal chance of 
being included in the sample of 30 units and hence the sample, such drawn, is a random sample. This is also called 
l(ottery method.) Nowadays computer programmes and Random Number Tables  are used to select random 
samples. (Ex;Exit Polls wherein a random sample of voters who exit the polling booths are asked whom they voted 
for. From the data of the sample of voters, the prediction is made) 
Non-Random Sampling In a non-random sampling method all the units of the population do not have an equal chance of being 
selected and convenience or judgement of the investigator plays an important role in selection of the sample. They are mainly selected 
on the basis of judgment, purpose, convenience or quota and are nonrandom samples. 
SAMPLING AND NON-SAMPLING ERRORS 
Sampling Errors The difference between the actual value of a parameter of the population and its estimate (from the sample) is the 
sampling error. It is possible to reduce the magnitude of sampling error by taking a larger sample.ExampleConsider 
a case of incomes of 5 farmers of Manipur. The variable x (income of farmers) has measure-ments 500, 550, 600, 
650, 700. We note that the population average of ( 5 0 0 + 5 5 0 + 6 0 0 + 6 5 0 + 7 0 0 ) ÷ 5 = 3000 ÷ 5 = 600. Now, 
suppose we select a sample of two individuals where x has measurements of 500 and 600. The sample average is (500 
+ 600) ÷ 2 = 1100 ÷ 2 = 550. Here, the sampling error of the estimate = 600 (true value) – 550 (estimate) = 50. 
Non-Sampling Errors: 1 Sampling Bias Sampling bias occurs when the sampling plan is such that some 
members of the target population could not possibly be included in the sample.2 Non-Response Errors 
Non-response occurs if an interviewer is unable to contact a person  or a person from the sample refuses to 
respond 3 Errors in Data Acquisition: This type of error arises from recording of incorrect responses The 
differences may occur due to differences in measuring tape Recording mistakes can also take place as the 
enumerators or the respondents may commit errors in recording or trans scripting the data, for example, he/ she 
may record 13 instead of 31. 
 



CENSUS OF INDIA AND NSSO 
    There are some agencies both at the national and state level to collect process and tabulate the 
statistical data. Some of the agencies at the national level are Census of India,National Sample 
Survey (NSS), Central Statistics Office (CSO), Registrar General of India (RGI), 
Directorate General of Commercial Intelligence and Statistics (DGCIS), Labour Bureau, 
etc  The Census of India provides the most complete and continuous demographic record of 
population. The Census is being regularly conducted every ten years since 1881. The first Census after 
Independence was conducted in 1951. The Census officials collect information on various aspects of 
population such as the size, density, sex ratio, literacy, migration,rural-urban distribution, etc. Census 
data is interpreted and analysed to understand many economic and social issues in India. 
    The NSS was established by the Government of India to conduct nationwide surveys on socio-

economic issues. The NSS does continuous surveys in successive rounds. The data collected by NSS 

are released through reports and its quarterly journal Sarvekshana. NSS provides periodic 

estimates of literacy, school enrolment utilisation of educational services,employment, 

unemployment,manufacturing and service sector enterprises, morbidity, maternity, child care, 

utilisation of the public distribution system etc. The NSS 60th round survey (January–June 2004) was 

on morbidity and healthcare. The NSS 68th round survey (2011-12) was on consumer expenditure. 

The NSS also collects details of industrial activities and retail prices for various goods. They are used 

by Government of India for planning puposes. 

CHAPTER  3 

Organisation of Data 
  In organization of data the first item is classification of data. Classification means arranging or 
organizing things into groups or classes based on some criteria. Unclassified data are called as raw 
data and they are highly disorganized. They are often very large and difficult to handle. After 
collecting data the next step is to organise and present them in a classified form. The raw data of 
census are so large and fragmented that it appears an almost impossible task to draw any meaningful 
conclusion from them. But when the same data is classified according to gender, education, marital 
status, occupation, etc., the structure and nature of population of India is, then, easily understood. 
CLASSIFICATION OF DATA  There are four types of classification of data: 
1 Chronological Classification : The raw data is classified in various ways depending on the 
purpose. They can be grouped according to time. Such a classification is known as a Chronological 
Classification. In such a classification, data are classified either in ascending or in descending order 
with reference to time such as years, quarters, months, weeks, etc.  Example : population of India 
classified in terms of years.( The variable ‘population’ is a Time Series as it depicts a series of values 
for different years). 
2 Spatial Classification : In Spatial Classification the data are classified with reference to 
geographical locations such as countries, states, cities, districts,  or any other places etc 
3 Qualitative Classification: Sometimes we come across characteristics that cannot be expressed 
quantitatively.(numerically) Such characteristics are called Qualities or Attributes. For example, 
nationality, literacy, religion, gender, marital status, etc. They cannot be measured.Yet these 
attributes can be classified on the basis of either the presence or the absence of a qualitative 
characteristic. Such a classification of data on attributes is called a Qualitative Classification 
4. Quantitative Classification: Characteristics, which can be measured numerically like height, 
weight,age, income, marks of students, etc., are quantitative in nature. When the collected data of 
such characteristics are grouped into classes, it becomes a Quantitative Classification. They can be 
measured easily. 
VARIABLES: CONTINUOUS AND DISCRETE  
  A variable means a thing which varies .Variables are broadly classified into two types:(i) Continuous 
and (ii) Discrete.1 Continuous variable  A continuous variable is one which can take any 



conceivable fractional values. It can take any numerical value, it may take integral values (1, 2, 3, 4, 
...), fractional values (1/2, 2/3, 3/4, ...), and values that are not exact fractions ( 2 =1.414, 3 =1.732, … , 
7 =2.645). For example, the height of a student, Other examples of a continuous variable are weight, 
time, distance, etc 
2 Discrete variable : A variable which is not continuous is discrete variable.  A discrete variable 
can take only certain values. Its value changes only by finite “jumps”. It “jumps” from one value to 
another but does not take any intermediate value between them. For example, a variable like the 
“number of students in a class”, for different classes, would assume values that are only whole 
numbers. It cannot take any fractional value like 0.5. 
WHAT IS A FREQUENCY DISTRIBUTION? 
  A frequency distribution is a comprehensive way to classify raw data of a quantitative variable. It 
shows how different values of a variable are distributed in different classes along with their 
corresponding class frequencies . 
 The following is a Frequency Distribution of Marks in Mathematics of 100 Students 

Here, the marks in mathematics scored by  students are 
distributed in different classes along with their 
corresponding class frequencies. In this case we have ten 
classes of marks: 0–10, 10–20,… 90–100. The term Class 
Frequency means the number of values in a particular 
class. For example, in the class 30– 40 we find 7 values of 
marks from raw data of these marks. Each class in a 
frequency distribution table is bounded by Class Limits. 
Class limits are the two ends of a class. The lowest value is 
called the Lower Class Limit and the highest value the 
Upper Class Limit. For example, the class limits for the 
class: 60–70 are 60 and 70. Its lower class limit is 60 and 
its upper class limit is 70. Class Interval or Class Width is 
the difference between the upper class limit and the lower 
class limit. For the class 60–70, the class interval is 10 
(upper class limit minus lower class limit. 

The Class Mid-Point or Class Mark is the middle value of a class. It lies halfway between the lower 
class limit and the upper class limit of a class and can be ascertained in the following manner: Class 
Mid-Point or Class Mark = (Upper Class Limit + Lower Class Limit)/2 The class mark or mid-value 
of each class is used to represent the class 

Class Frequency Lower Class Limit Upper Class 
Limit  

Class Mark 

0-10 1 0 10 5 

10-20 8 10 20 15 

20-30 6 20 30 25 

30-40 7 30 40 35 

40-50 21 40 50 45 

50-60 23 50 60 55 

60-70 19 60 70 65 

70-80 6 70 80 75 

80-90 5 80 90 85 

90-100 4 90 100 95 

Total 100    

 

 

Marks Frequency 
 

0-10 1 

10-20 8 

20-30 6 

30-40 7 

40-50 21 

50-60 23 

60-70 19 

70-80 6 

80-90 5 

90-100 4 

Total 100 

 



 

How to prepare a Frequency Distribution? 
 While preparing a frequency distribution, the following five questions need to be addressed: 

1. Should we have equal or unequal sized class intervals? 

  Generally equal sized class intervals are used in frequency distributions. But when we have data on 

income and other similar variables where the range   (the difference between the largest and the smallest 
values of variable)  is very high.  if  large number of values are concentrated in a small part of the range, 
equal class intervals would lead to lack of information on many values. 

2. How many classes should we have? 
The number of classes is usually between six and fifteen 

3. What should be the size of each class? 
  Given the range of the variable, we can determine the number of classes once we decide the class 

interval   we have the number of classes as 10. Given the value of range as 100, the class intervals 

are automatically   10 . However, we could have chosen class intervals that are not of equal 

magnitude. In that case, the classes  would have been of unequal width 

4. How should we determine the class limits? 
  Class limits should be definite and clearly stated. Generally, open-ended classes such as “70 and 

over” or “less than 10” are not desirable. The lower and upper class limits should be determined in 

such a manner that frequencies of each class tend to concentrate in the middle of the class 

intervals. 

 Class intervals are of two types:(i) Inclusive class intervals: In this case, values equal to the lower and 

upper limits of a class are included in the frequency of that same class Inclusive form of class intervals: 0-

10 ,11-20,21-30,91-100.(ii) Exclusive class intervals: In this case, an item equal to either the upper or the 

lower class limit is excluded from the frequency of that class. Exclusive form of class intervals:0-10,10-

20,20-30,-,-,90-100,. For example we could decide that values such as 10, 30 etc., should be put into the 

class intervals “0 to 10” and “20 to 30” respectively. This can be called the case of lower limit excluded.Or 

else we could put the values 10,30 etc., into the class intervals “10 to 20” and “30 to 40” respectively. This 

can be called the case of upper limit excluded. Generally the upper limit is excluded 

 

          Adjustment in Class Interval :we can convert inclusive classes in to exclusive classes through 

Adjustment in Class Interval. The adjustment is done in the following way:1. Find the difference between 

the lower limit of the second class and the upper limit of the first class. For example, in class 10-19, 20-29 

etc the lower limit of the second class is 20 and the upper limit of the first class is 19. The difference 

between them is 1, i.e. (20 – 19 = 1)  , Divide the difference with one by two i.e. (1/2 = 0.5) , Subtract the 

value obtained in from lower limits of all classes (lower class limit – 0.5), Add the value obtained in  to 

upper limits of all classes (upper class limit + 0.5). Then the class will be  9.5-19.5,   19.5-29.5  etc  

 

5. How should we get the frequency for each class? 

 
   Frequency of an observation means how many times that observation occurs in the raw data. Class 

Frequency refers to the number of values in a particular class. The counting of class frequency is done by 

tally marks against the particular class A tally (/) is put against a class for each student whose marks are 

included in that class. For example, if the marks obtained by a student are 57, we put a tally (/) against 

class 50 –60. If the marks are 71, a tally is put against the class 70–80 The counting of tally is made 

easier when four of them are put as //// and the fifth tally is placed across them . 

  Once the data are grouped into classes, an individual observation has no significance in further 

statistical calculations .So there is a chance of loss of information. All values in this class are assumed to 

be equal to the middle value of the class interval or class mark. Further statistical calculations are based 

only on the values of class mark and not on the values of the observations in that class. 

 
 
     
 



 

 
In some cases frequency distributions with unequal class intervals are more appropriate  In our Example 

earlier    

we will notice that most of the observations are concentrated in classes 40–50, 50–60 and 60–70. Their 

respective frequencies are 21, 23 and 19. It means that out of 100 students, 63 (21+23+19) students are 

concentrated in these classes. Thus, 63 per cent are in the middle range of 40-70 then unequal class 

interval is more appropriate. Each of the classes 40– 50, 50–60 and 60–70 are split into two class 40–50 is 

divided into 40–45 and 45– 50. The class 50–60 is divided into 50– 55 and 55–60. And class 60–70 is 

divided into 60–65 and 65–70. The new classes 40–45, 45–50, 50–55, 55–60, 60–65 and 65–70 have class 

interval of 5 .The other classes: retain their old class interval of 10. 

 

Frequency array For a discrete variable,the classification 

of its data is known as a Frequency Array. 
 
The variable “size of the household” is a discrete variable 

that only takes integral values as shown in the table 

 

 

 

 

 

BIVARIATE FREQUENCY DISTRIBUTION A Bivariate 
Frequency Distribution can be defined as the frequency 
distribution of two variables For example, suppose we have 

taken sample of 20 companies from the list of companies 
based in a city. Suppose that we collect information on 
sales and expenditure on advertisements from each 
company. In this case, we have bivariate sample data. 
Such bivariate data can be summarised using a 
Bivariate Frequency Distribution.  

Home work*: Construct a frequency distribution for 

the following data of marks of 40 students : 

10,25,32,48,33,12,15,23,08,25,49,44,37,18,13,06,33,44

,2111,01,47,36,32,12,28,27,30,31,22,18,25,13,40,20,17

,12,38,39,12 in the following form 

Class      Tally Mark          Frequency 

   
 (*Write down in your note book I will check it later) 
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Presentation of Data    

There are generally three forms of presentation of data: I Textual or Descriptive presentation   II Tabular 
presentation & III Diagrammatic presentation  
I TEXTUAL PRESENTATION  OF DATA 
   In textual presentation, data are described within the text. When the quantity of data is not too large this form of 
presentation is more suitable. A serious drawback of this method of presentation is that one has to go through the 
complete text of presentation for comprehension. 

II TABULAR PRESENTATION OF DATA 
   In a tabular presentation, data are presented in rows read horizontally and columns read vertically .The most 
important advantage of tabulation is that it organizes data for further statistical treatment and decision making. 
Classification of Tables ; Classification used in tabulation is of four kinds: • Qualitative • Quantitative 
• Temporal and • Spatial 
1.Qualitative classification of Tables: When classification is done according to attributes, such as social status, 
physical status, nationality, etc., it is called qualitative classification 
2.Quantitative classification of Tables: In quantitative classification, the data are classified on the basis of 
characteristics which are quantitative in nature. In other words these characteristics can be measured quantitatively. 
For example, age, height, production, income, etc are quantitative characteristics. Classes are formed by assigning 
limits called class limits for the values of the characteristic under consideration. 
3.Temporal classification of Tables :In this classification time becomes the classifying variable and data are 
categorised according to time. Time may be in hours, days, weeks, months, years, etc. 
4.Spatial classification of tables: When classification is done on the basis of place, it is called spatial 
classification. The place may be a village/town, block, district, state, country, etc. 
TABULATION  OF  DATA   AND PARTS  OF  A  TABLE  
 To construct a table it is important to learn first what are the parts of a good statistical table. A good table should 
essentially have the following : 

(i)Table Number :Table number is assigned to a table for identification purpose. If more than one table is 
presented, it is the table number that distinguishes one table from another. It is given at the top or at the beginning 
of the title of the table 
(ii) Title: The title of a table narrates about the contents of the table. It has to be clear, brief and carefully worded so 
that the interpretations made from the table are clear 
(iii) Captions or Column 
Headings: At the top of each column 
in a table a column designation is 
given to explain figures of the column. 
This is called caption or column 
heading. 
(iv) Stubs or Row Headings :Like 
a caption or column heading, each 
row of the table has to be given a 
heading. The designations of the rows 
are also called stubs or stub items. 
(v) Body of the Table Body of a 
table is the main part and it contains 
the actual data 
(vi) Unit of Measurement : The 
unit of measurement of the figures in 
the table (actual data) should always 
be stated along with the title. 
(vii) Source It is a brief statement or 
phrase indicating the source of data 
presented in the table Source is 
generally written at the bottom of the 
table .  
(viii)Note :Note is the last part of the table. It explains the specific feature of the data content of the table which is 
not self-explanatory and has not been explained earlier. 
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III DIAGRAMMATIC PRESENTATION OF DATA  
  This is the third method of presenting data. This method provides the quickest understanding of the actual 
situation to be explained by data in comparison to tabular or textual presentations. Diagrammatic presentation of 
data translates quite effectively the highly abstract ideas contained in numbers into more concrete and easily 
comprehensible form. Diagrams may be less accurate but are much more effective than tables in presenting the data. 
There are various kinds of diagrams in common use. Amongst them the important ones are the following: 

(i) Geometric diagram (ii) Frequency diagram (iii) Arithmetic line graph 
Geometric Diagram Bar diagram and pie diagram come in the category of geometric diagram. The bar diagrams are 
of three types — simple, multiple and component bar diagrams.  

Bar Diagram :Simple Bar 
Diagram Bar diagram 
comprises a group of 
equispaced and equiwidth 
rectangular bars for each class 
or category of data. Height or 
length of the bar reads the 
magnitude of data . Bars of a 
bar diagram can be visually 
compared by their relative 
height and accordingly data are 
comprehended quickly. Data 
for this can be of frequency or 
non-frequency type. Discrete 
variables like family size, spots 
on a dice, grades in an  
examination, etc. and 
attributes such as gender, 
religion, caste, country, etc. 
can be represented by bar 

diagrams Figure above is an example of a bar diagram based on the following table. 
 

Home Work* :Prepare a Simple bar diagram for the following data  
Country Birth Rate 
India 33 
Germany 16 
U K 20 
Sweden 15 

 
(* I will check note book as part of CE Work) 



Multiple Bar Diagram 
    Multiple bar diagrams  are used for comparing two or more sets of data, for example income and expenditure or 
import and export for different years, marks obtained in different subjects in different classes, etc. 
The following is a multiple bar diagram showing female literacy  rates of major states of India  2001 & 2011 
 
 

 
 
          
 
 
 
 
 
 
 
 

Component Bar Diagram 
  Component bar diagrams or charts  also called sub diagrams, are very useful in comparing the sizes of different 
component parts  and also for throwing light on the relationship among these integral parts. A component bar 
diagram shows the bar and its sub-divisions into two or more components. The following is the example:

Home work *: Prepare a multiple bar diagram for the following 
Data  

Year 1985-86 1986-87 1987-88 1988-89 
 Imports( Rs 
Crores) 

19766 20083 22343 27693 

Exports (Rs 
Crores) 

10012 12551 15720 20281 

Scale =1cm=5000 Crs on Y-axis 
 



 
 
Home Work * Prepare a component bar diagram for the following data  
 

 
    
 
 
 
 
 
 
 
 
 

 

Pie Diagram 
  A pie diagram is also a component diagram, , here it is a circle whose area is proportionally divided among the 
components  it represents. It is also called a pie chart. Steps in drawing a pie diagram are the following 1) Convert 
the values in to percentages  % ,    2)Convert this % into angles by multiplying 3.6  , 3)Draw a circle of appropriate 
size and mark accordingly .The following is an example of pie diagram 
 

 
 Home Work * Construct a pie chart for the following data 
 

 

 

Exams No of Students 

College A College B College C 

B A 40 60 80 

B.Sc. 30 50 60 

B.Com 50 40 20 

Total 120 150 160 

Items Percentage % Angle at Centre (x3.6) 

Food 62 223 

Clothing 15 54 

Housing 12 43 

Fuel 5 18 

Others 6 22 

Total 100 360 



Frequency Diagrams 
 Data in the form of grouped frequency distributions are generally represented by frequency diagrams 

like 1) Histogram,2) Frequency polygon,3) Frequency curve and 4) Ogive. 

1)Histogram  A histogram is a diagrammatic presentation of a frequency distribution .It is a two 

dimensional diagram. It is a set of rectangles with base as the class intervals (along X-axis) and with areas 

proportional to the class frequency (along Y-axis). A histogram looks similar to a bar diagram. But there 

are more differences than similarities between the two. In histogram no space is left between two 

rectangles, but in a bar diagram some space must be left between consecutive bars. The width in a 

histogram is as important as its height. We can have a bar diagram both for discrete and continuous 

variables, but histogram is drawn only for a continuous variable. Histogram also gives value of mode of 

the frequency distribution. 

 Home Work*    Represent the following table by histogram (Table 1) 
Marks in Maths 0-10 10-20 20-

30 
30-40 40-50 50-60 60-70 

No of Students 5 10 18 26 23 15 4 

 

 
2) Frequency Polygon  A frequency polygon is a plane bounded by straight lines, usually four or more 
lines. Frequency polygon is an alternative to histogram and is also derived from histogram itself. It is 
obtained by joining the successive middle points of the upper horizontal sides of the rectangles in the 
histogram by straight line segments. A frequency polygon can be drawn without the histogram and also 
with the histogram .The following is an example of frequency polygon with histogram using the previous 
example of daily wages. 



 
Frequency polygon without histogram 

 
‘ 
 Homework Draw a histogram with 
frequency polygon using the data in table 1 
above 

3)Frequency Curve :The frequency curve 
is obtained by drawing a smooth freehand 
curve passing through the points of the 
frequency polygon as closely as possible. It 
may not necessarily pass through all the 

points of the frequency polygon but it passes through them as closely as possible . 

 
  
Home work*: Draw a frequency curve 
for the following data  Marks : 0-
10,10-20,20-30,30-40, 40-50 and the 
respective frequencies are 
08,20,36,15,05. 
 
 

 



Ogive(Cumulative Frequency Curve) 
  Ogive is also called cumulative frequency curve. There are two types of cumulative frequencies, ‘‘less than’’ type 
and ‘‘more than’’ type, accordingly there are two ogives less than ogive and more than ogive. For ‘‘less than’’ 
ogive the cumulative frequencies are plotted against the respective upper limits of the class intervals whereas for 
more than ogives the cumulative frequencies are plotted against the respective lower limits of the class interval. 
‘‘Less than’’ ogive is never decreasing and ‘‘more than’’ ogive is never  increasing. An interesting feature of the two 
ogives together is that their intersection point gives the median.(Middle value in set of observations).  
Steps to draw less than ogive 

➢ Take cumulative frequencies (CF) along Y axis and the upper class limit on X axis 
➢ Plot the cumulative frequencies against the upper class limit 
➢ Connect the points with curve. 

Steps to draw More than ogive 
❖ Take cumulative frequencies (CF) along Y axis and the Lower class limit on X axis 
❖ Plot the cumulative frequencies against the Lower class limit 
❖ Connect the points with curve 

  
 
 
 
 
 

 

 
 

 
 



 
Arithmetic Line Graph 

  An arithmetic line graph is also called time series graph. In this graph, time (hour, day/date, week, month,year, etc.) is 
plotted along x-axis and the value of the variable (time series data) along y-axis. A line graph by joining these plotted points 
thus, obtained is called arithmetic line graph (time series graph). It helps in understanding the trend,periodicity, etc., in a long 
term time series data. 

 
HW:Prepare a time series graph for the following data
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Use of Statistical Tools 
  Statistical tools are important for us in daily life and are used in the analysis of data pertaining to 
economic activities such as production, consumption, distribution, banking and insurance, trade, etc. 
Here will learn the method of developing a project. This will help in understanding how statistical tools 
and methods can be used for various types of analysis .For example, if we may have to collect information 
about a product from the consumer or about a new product or service to be launched in the market by 
the producer or analyze the spread of information technology in schools and so on. Developing a project 
by conducting a survey and preparing a report will help in analysing relevant information and suggesting 
improvements in a product or system. 

Steps Towards Making a Project 
1.Identifying a problem or an area of study 
  The first step in making a project is Identifying a problem or an area of study. We should be clear about what we 
want to study. On the basis of our objective, we will proceed with the collection and processing of the data 
2 .Choice of Target Group  
  The choice or identification of the target group is important for framing appropriate questions for our 
questionnaire. If our project relates to cars, then our target group will mainly be the middle income and the higher 
income groups. The choice of target groups, to identify those persons on whom we focus your attention, is very 
important while preparing the project report. 
3 .Collection of Data 
 The third step is collecting the data for our study.We have to determine whether the data collection should be 
undertaken by using primary method, secondary method or both the methods. 
4.Organisation and Presentation of Data 
 After collecting the data, we need to process the information so received, by organising and presenting them with 
the help of tabulation and suitable diagrams,e.g. bar diagrams, pie diagrams, etc 
5 .Analysis and Interpretation 
 There are several methods for analyzing and interpreting our study like Measures of Central Tendency (e.g. mean), 
Measures of Dispersion (e.g. Standard deviation), and Correlation etc .This will enable us to calculate the average, 
variability and relationship, if it exists among the variables .Using these we can analyse the data 
6 .Conclusion 
 The last step in makig a project  will be to draw meaningful conclusions after analysing and interpreting the 
results. If possible we must try to predict the future prospects and suggestions relating to growth and government 
policies, etc. on the basis of the information collected. 
Bibliography: In this section, we need to mention the details of all the secondary sources, i.e.,magazines, newspapers, 
research reports used for developing the project. 
SUGGESTED LIST OF PROJECTS 
1 Consider yourself as an advisor to Transport Minister who aims to bring about a better and coordinated 
system of transportation. Prepare a project report 
2 Suppose you are a marketing manager in a company and recently you have put up advertisements 
on your consumer product. Prepare a report on the effect of advertisements on the sale of your product 
3. You are a District Education Officer,who wants to assess the literacy levels and the reasons for dropping out of 
school children. Prepare a report. 
4. As a representative of a local government, you want to assess the participation of women in various 
employment schemes in your area.Prepare a project report. 
5. You are the Chief Health Officer of a rural block. Identify the issues to be addressed through a project 

study. This may include health and sanitation problems in the area.(Sample projects are available in text) 
 

FreeText
jghsst@gmail.com




APPENDIX A

GLOSSARY OF STATISTICAL TERMS

Analysis Understanding and explaining an economic problem in terms of the
various causes behind it.

Assumed Mean An approximate value in order to simplify calculation.

Attribute A characteristic that is qualitative in nature. It cannot be
measured.

Bimodal Distribution A distribution which has two mode values.

Bivariate Distribution Frequency distribution of two variables.

Census Method A method of data collection, which requires that observations
are taken on all the individuals in a population.

Chronological Classification Classification based on time.

Class Frequency Number of observations in a class.

Class Interval Difference between the upper and the lower class limits.

Class Mark Class midpoint

Class Midpoint Middle value of a class. It is the representative value of
different observations in a class. It is equal to (upper class limit + lower class
limit)/2.

Classification Arranging or organising similar things into groups or classes.

Consumer One who buys goods for one’s own personal needs or for the needs
of one’s family or as a gift to someone.

Constant A constant is also a quantity used to describe an attribute, but it
will not change during calculation or investigation.

Continuous Variable A quantitative variable that can take any numerical
value.

Cyclicity Periodicity in data variation with time period of more than one
year.

Decile A partition value that divides the data into ten equal parts.

Discrete Variable A quantitative variable that takes only certain values. It
changes from one value to another by finite “jumps”. The intermediate values
between two adjacent values are not taken by the variable.

Economics Study of how people and society choose to employ scarce resources
that could have alternative uses in order to produce various commodities
that satisfy their wants and to distribute them for consumption among various
persons and groups in society.
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Employee One who gets paid for a job or for working for another person.

Employer One who pays another person to do or do some work.

Enumerator  A person who collects the data.

Exclusive Method A method of classifying observations in which an

observation equal to either the upper class limit or the lower class limit of
a class is not put in that class but is put in the class above or below.

Frequency The number of times an observation occurs in raw data. In a

frequency distribution it means the number of observations in a class.

Frequency Array  A classification of a discrete variable that shows different

values of the variable along with their corresponding frequencies.

Frequency Curve The graph of a frequency distribution in which class
frequencies on Y-axis are plotted against the values of class marks on X-axis.

Frequency Distribution A classification of a quantitative variable that

shows how different values of the variable are distributed in different
classes along with their corresponding class frequencies.

Inclusive Method A method of classifying observations in which an

observations equal to the upper class limit of a class as well as the lower
class limit is put in that class.

Informant Individual/unit from  whom the desired information is

obtained.

Multi Modal Distribution The distribution that has more than two modes.

Non-Sampling Error It arises in data collection due to (i) sampling bias,

(ii) non-response, (iii) error in data acquisition.

Observation A unit of raw data.

Percentiles A value which divides the data into hundred equal parts so

there are 99 percentiles in the data.

Policy The measure to solve an economic problem.

Population Population means all the individuals/units for whom the
information has to be sought.

Qualitative Classification Classification based on quality. For example

classification of people according to gender, marital status etc.

Qualitative Data Information or data expressed in terms of qualities.

Quantitative Data A (often large) set of numbers systematically arranged

for conveying specific information on a subject for better understanding

or decision-making.
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Questionnaire  A list of questions prepared by an investigator on the subject
of enquiry. The respondent is required to answer the questions.

Random Sampling  It is a method of sampling in which the representative
set of informants is selected in a way that every individual is given equal
chance of being selected as an informant.

Range Difference between the maximum and the minimum values of a
variable.

Relative Frequency Frequency of a class as proportion or percentage of total
frequency

Sample Survey Method A method, where observations are obtained on a
representative set of individuals (the sample), selected from the population.

Sampling Error It is the numerical difference between the estimate from the
sample and the corresponding true value of the parameter from the population.

Scarcity It means the lack of availability.

Seasonality Periodicity in data variation with time period less than one year.

Seller One who sells goods for profit.

Service Provider One who provides a service to others for a payment.

Spatial Classification Classification based on geographical location.

Statistics The method of collecting, organising, presenting and analysing
data to draw meaningful conclusion. Further, it also means data.

Structured Questionnaire Structured Questionnaire consists of “closed-
ended” questions, for which alternative possible answers to choose from are
provided.

Tally Marking The counting of observations in a class using tally (/) marks.
Tallies are grouped in fives.

Time Series Data arranged in chronological order or two variable data where
one of the variables is time.

Univariate Distribution The frequency distribution of one variable.

Variable A variable is a quantity used to measure an “attribute” (such as
height, weight, number etc.) of some thing or some persons, which can take
different values in different situations.

Weighted Average   The average is calculated by providing the different data
points with different weights.
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