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1. INTRODUCTION TO STATISTICS  

1.1 Introduction  

 The Word statistics have been derived from Latin word “Status” or the Italian word 

“Statista”, meaning of these words is “Political State” or a Government. In the past, the 

statistics was used by rulers. The application of statistics was very limited but rulers and 

kings needed information about lands, agriculture, commerce, population of their states to 

assess their military potential, their wealth, taxation and other aspects of government. 

The word statistics refer to numerical facts and figures collected in a systematic manner 

with a definite purpose in any field of study. 

In this sense, statistics are also aggregates of facts which are expressed 

in numerical form. Statistics refers to the science comprising methods which are used in 

collection, analysis, interpretation and presentation of numerical data. These methods are 

used to draw conclusion about the population parameter. 

1.7 Data types   

The data is classified into variable and constant . variable has two defining 

characteristics: 

 A variable is an attribute that describes a person, place, thing, or idea. 

 The value of the variable can "vary" from one entity to another. 

For example, a person's hair color is a potential variable, which could have the value of 

"blond" for one person and "brunette" for another. 

1.7.1 Qualitative vs. Quantitative Variables 

Variables can be classified as qualitative (aka, categorical) or quantitative (aka, 

numeric). 

 Qualitative. Qualitative variables take on values that are names or labels. The 

color of a ball (e.g., red, green, blue) or the breed of a dog (e.g., collie, shepherd, 

terrier) would be examples of qualitative or categorical variables.  



 Quantitative. Quantitative variables are numeric. They represent a measurable 

quantity. For example, when we speak of the population of a city, we are talking 

about the number of people in the city - a measurable attribute of the city. 

Therefore, population would be a quantitative variable. 

In algebraic equations, quantitative variables are represented by symbols (e.g., x, y, or z). 

1.7.7 Discrete vs. Continuous Variables 

Quantitative variables can be further classified as discrete or continuous. If a variable 

can take on any value between its minimum value and its maximum value, it is called a 

continuous variable; otherwise, it is called a discrete variable. 

Some examples will clarify the difference between discrete and continouous variables. 

 Suppose the fire department mandates that all fire fighters must weigh between 

051 and 051 pounds. The weight of a fire fighter would be an example of a 

continuous variable; since a fire fighter's weight could take on any value between 

051 and 051 pounds.  

 Suppose we flip a coin and count the number of heads. The number of heads 

could be any integer value between 1 and plus infinity. However, it could not be 

any number between 1 and plus infinity. We could not, for example, get 0.2 

heads. Therefore, the number of heads must be a discrete variable. 

1.7.1 Univariate vs. Bivariate Data 

Statistical data are often classified according to the number of variables being studied. 

 Univariate data. When we conduct a study that looks at only one variable, we 

say that we are working with univariate data. Suppose, for example, that we 

conducted a survey to estimate the average weight of high school students. Since 

we are only working with one variable (weight), we would be working with 

univariate data. 



 Bivariate data. When we conduct a study that examines the relationship between 

two variables, we are working with bivariate data. Suppose we conducted a study 

to see if there were a relationship between the height and weight of high school 

students. Since we are working with two variables (height and weight), we would 

be working with bivariate data. 

1.7 Definitions of Statistics  

 Statistics was defined as “the science of kings, political and science of statecraft” 

 A.L. Bowley defined statistics as “statistics is the science of counting” 

 A.L. Bowley has also defined as   “statistics is  science of averages” 

 Prof: Boddington has defined statistics as “science of estimate and probabilities” 

Statistics are the numerical statement of facts capable of analysis and interpretation and 

the science of statistics is the study of the principles and the methods applied in 

collecting, presenting, analysis and interpreting the numerical data in any field of inquiry. 

1.1 Types of  Statistics 

Statistics may be divided into two main branches: 

(0) Descriptive Statistics    

 (0) Inferential Statistics 

11.1 Descriptive Statistics 

          In descriptive statistics, it deals with collection of data, its presentation in various 

forms, such as tables, graphs and diagrams and findings averages and other measures 

which would describe the data. 

For Example: Industrial statistics, population statistics, trade statistics etc… Such as 

businessman make to use descriptive statistics in presenting their annual reports, final 

accounts, bank statements. 

1.1.7 Inferential Statistics 

          In inferential statistics, it deals with techniques used for analysis of data, making 

the estimates and drawing conclusions from limited information taken on sample basis 

and testing the reliability of the estimates.   



For Example: Suppose we want to have an idea about the percentage of illiterates in our 

country. We take a sample from the population and find the proportion of illiterates in the 

sample. This sample proportion with the help of probability enables us to make some 

inferences about the population proportion. This study belongs to inferential statistics. 

1.4 Characteristics of Statistics 

 Some of its important characteristics are given below: 

 Statistics are aggregates of facts. 

 Statistics are numerically expressed. 

 Statistics are affected to a marked extent by multiplicity of causes. 

 Statistics are enumerated or estimated according to a reasonable standard of 

accuracy. 

 Statistics are collected for a predetermine purpose. 

 Statistics are collected in a systemic manner. 

 Statistics must be comparable to each other. 

1.5 Uses of Statistics 

(0) Statistics helps in providing a better understanding and exact description of a 

phenomenon of nature. 

(0) Statistical helps in proper and efficient planning of a statistical inquiry in any field of 

study. 

(2) Statistical helps in collecting an appropriate quantitative data. 

(4) Statistics helps in presenting complex data in a suitable tabular, diagrammatic and 

graphic form for an easy and clear comprehension of the data. 

(5) Statistics helps in understanding the nature and pattern of variability of a phenomenon 

through quantitative observations. 

(6) Statistics helps in drawing valid inference, along with a measure of their reliability 

about the population parameters from the sample data.   

 



7. APPLICATIONS OF STATISTICS  

Statistics plays a vital role in every fields of human activity. Statistics has 

important role in determining the existing position of per capita income, unemployment, 

population growth rate, housing, schooling medical facilities etc…in a country. Now 

statistics holds a central position in almost every field like Industry, Commerce, Trade, 

Physics, Chemistry, Economics, Mathematics, Biology, Botany, Psychology, Astronomy 

etc…, so application of statistics is very wide. Now we discuss some important fields in 

which statistics is commonly applied.   

7.1 Business 

          Statistics play an important role in business. A successful businessman must be 

very quick and accurate in decision making. He knows that what his customers wants, he 

should therefore, know what to produce and sell and in what quantities. Statistics helps 

businessman to plan production according to the taste of the costumers, the quality of the 

products can also be checked more efficiently by using statistical methods. So all the 

activities of the businessman based on statistical information. He can make correct 

decision about the location of business, marketing of the products, financial resources 

etc… 

7.7 In Economics  

          Statistics play an important role in economics. Economics largely depends upon 

statistics. National income accounts are multipurpose indicators for the economists and 

administrators. Statistical methods are used for preparation of these accounts. In 

economics research statistical methods are used for collecting and analysis the data and 

testing hypothesis. The relationship between supply and demands is studies by statistical 

methods, the imports and exports, the inflation rate, the per capita income are the 

problems which require good knowledge of statistics. 

7.1  In Mathematics 

          Statistical plays a central role in almost all natural and social sciences. The 

methods of natural sciences are most reliable but conclusions draw from them are only 



probable, because they are based on incomplete evidence. Statistical helps in describing 

these measurements more precisely. Statistics is branch of applied mathematics. The 

large number of statistical methods like probability averages, dispersions, estimation 

etc… is used in mathematics and different techniques of pure mathematics like 

integration, differentiation and algebra are used in statistics.    

7.4  In Banking 

          Statistics play an important role in banking. The banks make use of statistics for a 

number of purposes. The banks work on the principle that all the people who deposit their 

money with the banks do not withdraw it at the same time. The bank earns profits out of 

these deposits by lending to others on interest. The bankers use statistical approaches 

based on probability to estimate the numbers of depositors and their claims for a certain 

day.  

7.5  In State Management (Administration) 

          Statistics is essential for a country. Different policies of the government are based 

on statistics. Statistical data are now widely used in taking all administrative decisions. 

Suppose if the government wants to revise the pay scales of employees in view of an 

increase in the living cost, statistical methods will be used to determine the rise in the 

cost of living. Preparation of federal and provincial government budgets mainly depends 

upon statistics because it helps in estimating the expected expenditures and revenue from 

different sources. So statistics are the eyes of administration of the state.     

7.6. In Accounting and Auditing 

          Accounting is impossible without exactness. But for decision making purpose, so 

much precision is not essential the decision may be taken on the basis of approximation, 

know as statistics. The correction of the values of current asserts is made on the basis of 

the purchasing power of money or the current value of it. 

            In auditing sampling techniques are commonly used. An auditor determines the 

sample size of the book to be audited on the basis of error.     



7.2  In Natural and Social Sciences 

          Statistics plays a vital role in almost all the natural and social sciences. Statistical 

methods are commonly used for analyzing the experiments results, testing their 

significance in Biology, Physics, Chemistry, Mathematics, Meteorology, Research 

chambers of commerce, Sociology, Business, Public Administration, Communication and 

Information Technology etc… 

7.8  In Astronomy 

          Astronomy is one of the oldest branch of statistical study, it deals with the 

measurement of distance, sizes, masses and densities of heavenly bodies by means of 

observations. During these measurements errors are unavoidable so most probable 

measurements are founded by using statistical methods. 

Example: This distance of moon from the earth is measured. Since old days the 

astronomers have been statistical methods like method of least squares for finding the 

movements of stars. 

7.2 Exercises  

Choose the correct Answers: 

1. ______is one of the oldest branch of statistical study, it deals with the measurement 

of distance, sizes, masses and densities of heavenly bodies by means of observations. 

a) Accounting   b) Astronomy  c)  Economics 

1. _____ deals with techniques used for analysis of data, making the estimates and 

drawing conclusions from limited information taken on sample basis and testing the 

reliability of the estimates. 

a) Descriptive Statistics  b) Bivariate data c) Inferential statistics 

1. _____ deals with representation of data  

b) Descriptive Statistics  b) Bivariate data c) Inferential statistics 

 

Short Questions: 

1. Define Univariate data. 

1. List the various field of application of statistics. 

2. Define Descriptive Statistics. 



1. COLLECTION OF STATISTICAL DATA 

1.1 Introduction on Collection of Data  

            The first step in any enquiry (investigation) is collection of data. The data may be 

collected for the whole population or for a sample only. It is mostly collected on sample 

basis. Collection of data is very difficult job. The enumerator or investigator is the well 

trained person who collects the statistical data. The respondents (information) are the 

persons whom the information is collected. 

1.1.1 Statistical Data 

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

from population is known as statistical data.    

(0) Ungrouped Data: 

          Data which have been arranged in a systematic order are called raw data or 

ungrouped data. 

(0) Grouped Data: 

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

1.7 Types of Data: 

            There are two types (sources) for the collection of data. 

 (0) Primary Data 

 (0) Secondary Data      

1.7.1 Primary Data: 

          The primary data are the first hand information collected, compiled and published 

by organization for some purpose. They are most original data in character and have not 

undergone any sort of statistical treatment. 

Example: Population census reports are primary data because these are collected, 

complied and published by the population census organization. 



1.7.7  Secondary Data: 

          The secondary data are the second hand information which are already collected by 

someone (organization) for some purpose and are available for the present study. The 

secondary data are not pure in character and have undergone some treatment at least 

once. 

Example: Economics survey of England is secondary data because these are collected by 

more than one organization like Bureau of statistics, Board of Revenue, the Banks etc…       

1.1 Methods of Collecting Primary Data: 

            Primary data are collected by the following methods: 

1.1.1 Personal Investigation 

The researcher conducts the survey him/herself and collects data from it. The data 

collected in this way is usually accurate and reliable. This method of collecting data is 

only applicable in case of small research projects. 

1.1.7 Through Investigation 

Trained investigators are employed to collect the data. These investigators contact the 

individuals and fill in questionnaire after asking the required information. Most of the 

organizing implied this method. 

1.1.1 Collection through Questionnaire 

The researchers get the data from local representation or agents that are based upon their 

own experience. This method is quick but gives only rough estimate. 

Through Telephone: The researchers get information through telephone this method is 

quick and give accurate information. 

2.4 Methods of Collecting Secondary Data 

The secondary data are collected by the following sources: 

1.4.1 Official 

The publications of the Statistical Division, Ministry of Finance, the Federal Bureaus of 

Statistics, Ministries of Food, Agriculture, Industry, Labor etc… 



1.4.7 Semi-Official 

State Bank, Railway Board, Central Cotton Committee, Boards of Economic Enquiry 

etc… 

 Publication of Trade Associations, Chambers of Commerce etc… 

 Technical and Trade Journals and Newspapers. 

 Research Organizations such as Universities and other institutions. 

1.5 Difference between Primary and Secondary Data  

            The difference between primary and secondary data is only a change of hand. The 

primary data are the first hand data information which is directly collected form one 

source. They are most original data in character and have not undergone any sort of 

statistical treatment while the secondary data are obtained from some other sources or 

agencies. They are not pure in character and have undergone some treatment at least 

once. 

For Example: Suppose we interested to find the average age of MS students. We collect 

the age’s data by two methods; either by directly collecting from each student himself 

personally or getting their ages from the university record. The data collected by the 

direct personal investigation is called primary data and the data obtained from the 

university record is called secondary data. 

1.6 Editing of Data  

            After collecting the data either from primary or secondary source, the next step is 

its editing. Editing means the examination of collected data to discover any error and 

mistake before presenting it. It has to be decided before hand what degree of accuracy is 

wanted and what extent of errors can be tolerated in the inquiry. The editing of secondary 

data is simpler than that of primary data. 

 

 

 



1.2 Exercise  

Choose the correct Answers: 

0. The ______are the first hand information collected, compiled and published by 

organization for some purpose. 

a) Primary data  b) Secondary data c) Ungrouped data 

0. The _________are the second hand information which are already collected by 

someone (organization) for some purpose and are available for the present study.  

a) Primary data  b) Secondary data c) Ungrouped data 

 

Short Questions: 

1. What is difference between primary data and secondary data? 

1. List the different collection method for primary data. 

 

 

 

 

 

 

 

 

 

 

 

 



4. CLASSIFICATION OF DATA 

 4.1 Introduction on Classification of Data  

The process of arranging data into homogenous group or classes according to some 

common characteristics present in the data is called classification. 

For Example: The process of sorting letters in a post office, the letters are classified 

according to the cities and further arranged according to streets. 

4.7 Bases of Classification:  

There are four important bases of classification: 

(0) Qualitative Base    

(0) Quantitative Base     

(2) Geographical Base  

(4) Chronological or Temporal Base 

4.7.1  Qualitative Base 

          When the data are classified according to some quality or attributes such as sex, 

religion, literacy, intelligence etc… 

4.0.0  Quantitative Base 

          When the data are classified by quantitative characteristics like heights, weights, 

ages, income etc… 

4.7.1  Geographical Base 

          When the data are classified by geographical regions or location, like states, 

provinces, cities, countries etc… 

 4.7.4  Chronological or Temporal Base 

          When the data are classified or arranged by their time of occurrence, such as years, 

months, weeks, days etc… For Example: Time series data. 



4.1 Types of Classification: 

4.1.1  One -way Classification: 

          If we classify observed data keeping in view single characteristic, this type of 

classification is known as one-way classification. 

For Example: The population of world may be classified by religion as Muslim, 

Christians etc… 

4.1.7  Two -way Classification: 

          If we consider two characteristics at a time in order to classify the observed data 

then we are doing two way classifications. 

For Example: The population of world may be classified by Religion and Sex. 

4.1.1  Multi -way Classification: 

          We may consider more than two characteristics at a time to classify given data or 

observed data. In this way we deal in multi-way classification. 

For Example: The population of world may be classified by Religion, Sex and Literacy. 

4.4 Tabulation of Data 

The process of placing classified data into tabular form is known as tabulation. A table is 

a symmetric arrangement of statistical data in rows and columns. Rows are horizontal 

arrangements whereas columns are vertical arrangements. It may be simple, double or 

complex depending upon the type of classification. 

 4.4.1  Simple Tabulation or One-way Tabulation: 

          When the data are tabulated to one characteristic, it is said to be simple tabulation 

or one-way tabulation. For Example: Tabulation of data on population of world classified 

by one characteristic like Religion is example of simple tabulation. 

GCC 

Countries  

Saudi 

Arabia  

Oman  Dubai  Bahrain     



4.4.7 Double Tabulation or Two-way Tabulation: 

  The data are tabulated according to two characteristics at a time. It is said to be double 

tabulation or two-way tabulation. 

For Example: Tabulation of data on population of world classified by two characteristics 

like Religion and Sex is example of double tabulation. 

Example : students marks in different subjects  

Students no Subject 0 Subject 0 Subject 2 

0 04 01 01 

0 02 01 01 

 4.4.1  Complex Tabulation: 

          When the data are tabulated according to many characteristics, it is said to be 

complex tabulation. 

For Example: Tabulation of data on population of world classified by two characteristics 

like Religion, Sex and Literacy etc…is example of complex tabulation. 

4.5 Construction of Statistical Table 

A statistical table has at least four major parts and some other minor parts. 

(0) The Title 

(0) The Box Head (column captions) 

(2) The Stub (row captions) 

(4) The Body 

(5) Prefatory Notes 

(6) Foots Notes 

(7) Source Notes 

 

 

 

 



The general sketch of table indicating its necessary parts is shown below: 

----THE TITLE---- 

----Prefatory Notes---- 

  ----Box Head---- 

----Row Captions---- ----Column Captions---- 

        

----Stub Entries---- ----The Body---- 

            Foot Notes… 

            Source Notes… 

4.6 General Rules of Tabulation: 

 A table should be simple and attractive. There should be no need of further 

explanations (details). 

 Proper and clear headings for columns and rows should be need. 

 Suitable approximation may be adopted and figures may be rounded off. 

 The unit of measurement should be well defined. 

 If the observations are large in number they can be broken into two or three 

tables. 

 Thick lines should be used to separate the data under big classes and thin lines to 

separate the sub classes of data. 

4.2 Difference between Classification and Tabulation 

(0) First the data are classified and then they are presented in tables, the classification 

and tabulation in fact goes together. So classification is the basis for tabulation. 

(0) Tabulation is a mechanical function of classification because in tabulation 

classified data are placed in row and columns. 



(2) Classification is a process of statistical analysis where as tabulation is a process of 

presenting the data in suitable form 

4.8 Exercise  

 

Choose the correct Answers: 

0. The process of arranging data into homogenous group or classes according to some 

common characteristics present in the data is called _______. 

a) classification  b) Qualitative Base c) Quantitative Base 

 

0. The data are classified or arranged by their time of occurrence, such as years, months, 

weeks, days etc., it is called as__________   

a) Geographical Base b) Chronological base  c) Quantitative Base 
 

2. When the data are tabulated according to many characteristics, it is said to be_____. 

a) One way tabulation  b) Two way tabulation c) Complex tabulation 

 

Short Questions: 

0. List base of classification. 

0. What is called classification of data and give its examples? 

2. What are the major parts involved in Construction of Statistical Table? 

4. What are General Rules of Tabulation? 

5. What is difference between classification and tabulation? 

Long Questions: 

0. List the types of classification and explain each type with examples. 

0. How to Construction of Statistical Table and gives its general rules with 

examples? 

 


