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BUSINESS STATISTICS 

PAPER CODE: BBAN-206 

UNIT-I 

Statistics: Meaning, evolution, scope, limitations and applications; data classification; 

tabulation and presentation: meaning, objectives and types of classification, 

formation of frequency distribution, role of tabulation, parts, types and construction 
of tables, significance, types and construction of diagrams and graphs. 

Statistics: Meaning, evolution, scope, limitations and applications 

Definition and Meaning: Statistics is the branch of mathematics concerned with collection, 

classification, analysis, and interpretation of numerical facts, for drawing inferences on the basis 

of their quantifiable likelihood (probability). Statistics can interpret aggregates of data too large 

to be intelligible by ordinary observation because such data (unlike individual quantities) tend to 

behave in regular, predictable manner. It is subdivided into descriptive statistics and inferential 

statistics. 

 

Scope: Statistics is indispensable in this modern age aptly termed as "the age of planning". The 

governments of most countries around the world are constantly researching to improve its 

economic development. Statistical data and techniques of statistical analysis are immensely 

useful in solving economical problems such as wages, price, time series analysis, demand 

analysis. It is an irreplaceable tool of production control. Business executives are relying more 

and more on statistical techniques for studying the preference of the customers. 

Industry statistics are widely used in equality control. In production engineering, statistical tools 

such as inspection plan, control chart etc. are extensively used to find out whether the product is 

confirming to the specifications or not 

Statistics are useful to banker, insurance companies, social workers, labour unions, trade 

associations, chambers and to the politicians. 

Limitations: 1. Statistics does not study individuals: Study of individuals is not a part of subject  

matter of statistics. Statistics studies the aggregate of facts only. 

2. Statistics deals with quantitative facts only:  Statistics are numerically expressed. It does not 

study qualitative aspects.  

3. Statistical results are only on an average: Unlike the laws of natural sciences, statistical 

observations are not error free. These are not always valid under all conditions.  

4. Only experts can make the best possible use of statistics: Statistics can be used by experts 

only. It requires special knowledge to use statistical tools.  

5. Data should be uniform and homogeneous. 

6. Statistics can be misused. 
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Applications: Statistics holds a central position in almost every field, including industry, 

commerce, trade, physics, chemistry, economics, mathematics, biology, botany, psychology, 

astronomy, etc.. So the application of statistics is very wide.  

Statistics helps businessmen to plan production according to the taste of the customers, and the 

quality of the products can also be checked more efficiently by using statistical methods. Thus, it 

can be seen that all business activities are based on statistical information. Businessmen can 

make correct decisions about the location of business, marketing of the products, financial 

resources, etc. 

Economics largely depends upon statistics. National income accounts are multipurpose 

indicators for economists and administrators, and statistical methods are used to prepare these 

accounts. In economics research, statistical methods are used to collect and analyze the data and 

test hypotheses. The relationship between supply and demand is studied by statistical methods; 

imports and exports, inflation rates, and per capita income are problems which require a good 

knowledge of statistics. 

Statistics plays a central role in almost all natural and social sciences. The methods used in 

natural sciences are the most reliable but conclusions drawn from them are only probable 

because they are based on incomplete evidence. 

Statistics plays an important role in banking. Banks make use of statistics for a number of 

purposes. They work on the principle that everyone who deposits their money with the banks 

does not withdraw it at the same time. The bank earns profits out of these deposits by lending it 

to others on interest. Bankers use statistical approaches based on probability to estimate the 

number of deposits and their claims for a certain day. 

Data classification 

The main objective of the organization of data is to arrange the data in such a form that it becomes 

fairly easy to compare and analyze. Generally, we can do this by distributing data into various classes 

on the basis of some attribute or characteristic. This distribution of data into classes is the 

classification of data. Further, each division of data is a class. All in all, through the process of 

classification we can group and divide data into classes according to a general attribute, which 

facilitates comparison and analysis. 

Objectives of Classification 

 Simplification and Briefness: Classification presents data in a brief manner. Hence, it 

becomes fairly easy to analyze the data. 

 Utility: As classification highlights the similarity in the data, it brings out its utility. 

 Distinctiveness: With the help of grouping data into different classes, classification also 

brings out the distinctiveness in data. 

 Comparability: As already mentioned, it facilitates comparison of data. 



3 
 

 Scientific Arrangement: Classification arranges data on scientific lines. Thus it also 

increases the reliability of data. 

 Attractive and Effective: Lastly, through the process of classification, data becomes 

effective and attractive. 

Characteristics of a Good Classification 

 Comprehensiveness: Classification should cover all the items of the data. In other words, it 

should be so comprehensive that it classifies all items in some group or class. 

 Clarity: There should be no confusion of the placement of any data item in a group or class. 

That is, classification should be absolutely clear. 

 Homogeneity: The items within a specific group or class should be similar to each other. 

 Suitability: The attribute or characteristic according to which classification is done should 

agree with the purpose of classification. 

 Stability: A particular kind of investigation should be effected on the same set of 

classification. 

 Elastic: As the purpose of classification changes, one should be able to change the basis of 

classification. 

Basis of Classification 

Definitely, we can classify a given data according to various characteristics, depending on the 

purpose of our study. Evidently, there is the various basis of classification. 

Geographical classification 

When we classify data according to different locations, it is termed as a geographical classification 

of adat. For example, a classification of the data about the number of children aged between 3-8 

according to the various cities in India. 

Chronological Classification 

In chronological classification, we classify data according to time i.r it follows a chronological 

sequence. For example, the classification of the data about the number of deaths in India according 
to the years. 

Qualitative Classification 

Here, we classify data according to the qualities or attributes of data. One key point to remember is 

that an attribute is qualitative in nature i.e. we cannot measure an attribute in quantitative terms like 
5, 1, 2 etc. This qualification is further of two types: 
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 Simple: In the simple qualitative classification of data, we qualify data exactly into two 

groups. One group has data items that exhibit the quality, the other group doesn’t. Evidently, 

it is also known as classification according to a dichotomy. Example of classes can be 

educated-uneducated, male-female and so on. 

 Manifold: Here we classify data according to more than one characteristic of an attribute. 

This means one we classify data into two groups according to an attribute; the two groups are 

further divided into two according to another attribute. As a result, there can be many levels 

of classification couples with more than just two classes. For example, the classification of 

data about students in a class, according to their gender, followed by classification according 

to whether they are fat or not. 

Quantitative or Numerical Classification 

Unlike qualitative classification, quantitative classification allows numerical division of data into 

classes. Here, each class represents a range of numerical values for the phenomenon under 

consideration. Accordingly, we frame each class with a lower and higher value and according to the 
range of data. 

Again, the phenomenon should be such that it can be expressed in numerical terms. As it is 

classified into classes with a different range of values, this classification is effectively the 

representation of the change of the value of a phenomenon over time or across different regions. 

Which means its value varies. Accordingly, quantitative classification is also known as 

classification by variables. 

Tabulation 

Tabulation may be defined, as systematic arrangement of data is column and rows. It is designed 

to simplify presentation for the purpose of analysis and statistical inferences.  

Major Objectives of Tabulation: 

1. To simplify the complex data  

2. To facilitate comparison  

3. To economise the space  

4. To draw valid inference / conclusions  

5. To help for further analysis  

Differences between Classification and Tabulation:  

1. First data are classified and presented in tables; classification is the basis for tabulation.  
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2. Tabulation is a mechanical function of classification because is tabulation classified data are 

placed in row and columns.  

3. Classification is a process of statistical analysis while tabulation is a process of presenting data 

is suitable structure. 

Classification of tables  

Classification is done based on  

1. Coverage (Simple and complex table)  

2. Objective / purpose (General purpose / Reference table / Special table or summary table)  

3. Nature of inquiry (primary and derived table)  

Ex: a) Simple table: Data are classified based on only one characteristic  

                        Distribution of marks 

Class Marks No. of students 

30-40 20 

40-50 20 

50-60 10 

Total 50 

 

b) Two-way table: Classification is based on two characteristics  

Class Marks No. of students 

Boys Girls Total 

30-40 10 10 20 

40-50 15 5 20 

50-60 3 7 10 

Total 28 22 50 
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Frequency Distribution: 

Frequency distribution is a table used to organize the data. The left column (called classes or 

groups) includes numerical intervals on a variable under study. The right column contains the list 

of frequencies, or number of occurrences of each class/group. Intervals are normally of equal 

size covering the sample observations range. It is simply a table in which the gathered data are 

grouped into classes and the number of occurrences, which fall in each class, is recorded.   

Definition  

A frequency distribution is a statistical table which shows the set of all distinct values of the 

variable arranged in order of magnitude, either individually or in groups with their corresponding 

frequencies.  

A frequency distribution can be classified as  

a) Series of individual observation  

b) Discrete frequency distribution  

c) Continuous frequency distribution  

a) Series of individual observation  

Series of individual observation is a series where the items are listed one after the each 

observation.  

For statistical calculations, these observations could be arranged is either ascending or 

descending order. This is called as array.  

Ex:  

Roll No. Marks obtained in statistics 

paper 

1 83 

2 80 

3 75 

4 92 

5 65 
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The above data list is a raw data. The presentation of data in above form doesn‟t reveals any 

information. If the data is arranged in ascending / descending in the order of their magnitude, 

which gives better presentation then, it is called arraying of data.  

Discrete (ungrouped) Frequency Distribution: 

If the data series are presented in such a way that indicating its exact measurement of units, then 

it is called as discrete frequency distribution. Discrete variable is one where the variants differ 

from each other by definite amounts.  

Ex: Assume that a survey has been made to know number of post-graduates in 10 families at 

random; the resulted raw data could be as follows. 0, 1, 3, 1, 0, 2, 2, 2, 2, 4.  

This data can be classified into an ungrouped frequency distribution. The number of post-

graduates becomes variable (x) for which we can list the frequency of occurrence (f) in a tabular 

form as follows;  

Number of post graduates(x) Frequency (f) 

0 2 

1 2 

2 4 

3 1 

4 1 

 

The above example shows a discrete frequency distribution, where the variable has discrete 

numerical values.  

Continuous frequency distribution (grouped frequency distribution): 

In the following example, weights of 134 persons are as given below – convert the data into 

continuous frequency distribution form.  

Weight(kg.) No. of persons 

45-55 10 

55-65 15 

65-75 40 

75-85 45 
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85-95 20 

95-105 4 

Total 134 

 

Continuous data series is one where the measurements are only approximations and are 

expressed in class intervals within certain limits. In continuous frequency distribution, the class 

interval theoretically continuous from the starting of the frequency distribution tills the end 

without break. The variable, which can take very intermediate value between the smallest and 

largest value in the distribution, is a continuous frequency distribution.  

Class Limit: The class limits are the lowest and the highest values that can be calculated in the 

class.  

Class Interval: The whole range of variable values is classified in some groups in the form of 

intervals. Each interval is called a class interval. The two real endpoints of a class interval are 

called class boundaries. These are also called the real class limits. 

Class Frequency: The number of observations in a class is termed as the frequency of the class 

or class frequency. 

Class Mid-point or Class Mark: It is the value lying half-way between the lower and upper 

class limits of a class interval.  

Relative Frequency: Relative frequency is defined as the proportion of observations 

corresponding to a particular value of the variable or a class of values of the variable. Relative 

frequency of a particular value of the variable or a class of values of the variable is obtained by 

dividing the frequency corresponding to that particular value or that particular class by the total 

number of observations in the data set, i.e., the total frequency. 

 

Relative frequency of any value or any class lies between 0 and 1. We calculate relative 

frequency if we want an idea about the relative importance of the particular value or class in 

relation to the total frequency. 

Percent Frequency: Sometimes Relative frequency is expressed in percent 

as  i.e.,  which is known as 

percent frequency. Expressed as percents, the percent frequency of all values or all the classes 

must add up to 100. 
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Open –end classes: it may be so that some values in the data set are extremely small compared 

to the other values of the data set and similarly some values are extremely large in comparison. 

Then what we do is we do not use the lower limit of the first class and the upper limit of the last 

class. Such classes are called open-end classes.  

Class width: The length of the class is called the class width. It is also known as class size.  

Frequency density: it is the frequency per unit width of the class. It is essential to compare two 

classes of unequal width. For classes of unequal class widths, frequency densities are 

proportional to the class frequencies. 

Relative frequency density: Relative frequency density os a class is relative frequency divided 

by the class width.   

Parts of a table in Tabulation: 

A statistical table is divided into 8 parts, which are explain below. 

 

1.   Title of the table: 

 

A title is a heading at the top of the table describing its contents. A title usually tells us, what is 

the nature of the data, where the data are, what time period do the data cover, how are the data 

classified. 

 

2.  Caption: 

 

The headings for various column and rows are called columns caption and row caption. 

 

3.  Box head: 

 

The portion of the table containing Column caption is called box head. 

 

4.  Stub: 

 

The portion of the table containing row caption is called stub. 

 

           5.  Body of the table: 

 

The body of the table contains the statistical data which have to be presented in different rows 

and column. 

 

           6.   Prefatory notes or head notes: 

 

Prefatory note appears between title and body of the table and enclosed in brackets. It is used to 

throw some light about the units of measurements e.g. in lakhs, in thousand, in tones etc. 

 

           7.   Foot note: 
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A foot note an always given at the bottom of the table but above the source note. Afoot note is a 

statement about something which is not clear from headings, title, stubs and captions etc. 

suppose when the profit earned by a company is shown in a table footnote should define whether 

it is profit before tax or profit after tax. 

 

          8.    Source note: 

 

A source note is placed immediately below the table but after the footnote. It refers to the source 

from where information has been taken. 

 

Types of Tables: 

There are different types of table based on different basis. On the basis of the objective or 

purpose of the study, the tables are classified into two types viz. (1) General purpose table and 

(2) Specific purpose table or summary table. On the basis of nature of the data, the tables are 

classified into two types viz. (1) Primary, or original table and (2) Secondary, or derived table. 

Further, on the basis of the elements, or characteristics covered, tables are broadly classified into 

two types viz. (1) Simple and (2) Complex table. 

Thus, the different types of table can be diagrammatically as under: 

There are different types of table based on different basis. On the basis of the objective or 

purpose of the study, the tables are classified into two types viz. (1) General purpose table and 

(2) Specific purpose table or summary table. On the basis of nature of the data, the tables are 

classified into two types viz. (1) Primary, or original table and (2) Secondary, or derived table. 

Further, on the basis of the elements, or characteristics covered, tables are broadly classified into 

two types viz. (1) Simple (2) Double and (3) Complex table. 

On the basis of originality, tables are of two kinds: 

 

(i) Original table: An original table is that in which data are presented in the same form and 

manner in which they are collected. 

 

(ii) Derived table: A derived table is that in which are not presented in the form or manner  

in which these are collected. Instead the data are first converted into ratios or percentage and 

then presented. 

 

On the basis of the elements 

1) Simple Tabulation or One-way Tabulation 

When the data are tabulated to one characteristic, it is said to be a simple tabulation or one-way 

tabulation. 

For example: Tabulation of data on the population of the world classified by one characteristic 

like religion is an example of a simple tabulation. 
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(2) Double Tabulation or Two-way Tabulation 

When the data are tabulated according to two characteristics at a time, it is said to be a double 

tabulation or two-way tabulation. 

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

like religion and sex is an example of a double tabulation. 

 

(3) Complex Tabulation 

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

tabulation. 

Significance, types and construction of diagrams and graphs 

Diagrams: 

A diagram is a visual form for presenting statistical data for highlighting the basic facts and 

relationship which are inherent in the data. The diagrammatic presentation is more 

understandable and it is appreciated by everyone. It attracts the attention and it is a quicker way 

of grasping the results saving the time. It is very much required, particularly, in presenting 

qualitative data. 

 Graphs: 

The quantitative data is usually represented by graphs.Though it is not quite attractive and 

understandable by a layman, the classification and tabulation techniques will reduce the 

complexity of presenting the data using graphs. Statisticians have understood the importance of 

graphical presentation to present the data in an interpretable way. The graphs are drawn 

manually on graph papers. 

 Significance of Diagrams and Graphs: 

 Diagrams and graphs are extremely useful due to the following reasons: 

·           They are attractive and impressive 

·           They make data more simple and intelligible 

·           They are amenable for comparison 

·           They save time and labour  

·           They have great memorizing effect. 

General rules for constructing diagrams:  

The construction of diagrams is an art, which can be acquired through practice. However, 

observance of some general guidelines can help in making them more attractive and effective. 
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The diagrammatic presentation of statistical facts will be advantageous provided the following 

rules are observed in drawing diagrams.  

1. A diagram should be neatly drawn and attractive.  

2. The measurements of geometrical figures used in diagram should be accurate and 

proportional.  

3. The size of the diagrams should match the size of the paper.  

4. Every diagram must have a suitable but short heading.  

5. The scale should be mentioned in the diagram.  

6. Diagrams should be neatly as well as accurately drawn with the help of drawing instruments.  

7. Index must be given for identification so that the reader can easily make out the meaning of 

the diagram.  

8. Footnote must be given at the bottom of the diagram.  

9. Economy in cost and energy should be exercised in drawing diagram. 

General rules for constructing diagrams:  

The construction of diagrams is an art, which can be acquired through practice. However, 

observance of some general guidelines can help in making them more attractive and effective. 

The diagrammatic presentation of statistical facts will be advantageous provided the following 

rules are observed in drawing diagrams.  

1. A diagram should be neatly drawn and attractive.  

2. The measurements of geometrical figures used in diagram should be accurate and 

proportional.  

3. The size of the diagrams should match the size of the paper.  

4. Every diagram must have a suitable but short heading.  

5. The scale should be mentioned in the diagram. 

6. Diagrams should be neatly as well as accurately drawn with the help of drawing instruments.  

7. Index must be given for identification so that the reader can easily make out the meaning of 

the diagram.  

8. Footnote must be given at the bottom of the diagram.  
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9. Economy in cost and energy should be exercised in drawing diagram.  

Representation of categorical data:  

Data which fall into different categories or qualitative classes is called categorical data. The 

diagrams that are used to represent categorical data are  

(1) One dimensional diagrams  

These are the most commonly used diagrams. Usually horizontal or vertical lines or bars with 

their lengths proportional to the magnitudes of the observations corresponding to each category 

constitute this diagram. Bar diagrams are of various types  

1. Simple bar diagrams : Horizontal or vertical bars (fully shaded rectangles) with the same 

width, drawn with their bases on the same horizontal or vertical line with equal gaps in between 

and lengths proportional to the magnitudes of the observations constitute a simple bar diagram. 

2. Subdivided bar diagrams:  This type of diagram is used when the observations 

corresponding to the various categories have different components and it is felt that a comparison 

of the component parts is important. Here a simple bar diagram is first drawn with the length of 

the bars proportional to the totals of the component parts and then it is sub divided into parts of 

length proportional to the component magnitudes and each part given a different colour or 

shading. 

3. Percentage bar diagrams:  In this the component parts are expressed as the percentages of 

the total and a component bar diagram is drawn with all bars having equal length. 

4. Multiple bar diagrams : These diagrams are used for representing two or more interrelated 

data, for facilitating comparison. 

5. Deviation bar diagrams : This diagram is usually used to represent net quantities like net 

profit, balance payable, deficit or excess etc. as the observations may be positive or negative, the 

base line is usually drawn in the middle of the paper horizontally and positive values are 

indicated by bars of proportional length, drawn above the horizontal line and negative values by 

bars of proportional length drawn below the horizontal line. 

(2) Two dimensional diagrams:  

In two dimensional diagrams areas of the diagrams are used to represent the magnitudes. 

Rectangles, squares and circles with area proportional to the observations are used to represent 

each category. Of these, circles are most commonly used. Such diagrams are called pie-

diagrams. Circles drawn with areas proportional to the magnitudes of the observations constitute 

a pie-diagram.  

Pie Diagram or Circular Diagram: Another way of preparing a two-dimensional diagram is in 

the form of circles. In such diagrams, both the total and the component parts or sectors can be 

shown. The area of a circle is proportional to the square of its radius. While making 
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comparisons, pie diagrams should be used on a percentage basis and not on an absolute basis. In 

constructing a pie diagram the first step is to prepare the data so that various components values 

can be transposed into corresponding degrees on the circle. The second step is to draw a circle of 

appropriate size with a compass. The size of the radius depends upon the available space and is 

proportional to the square root of total frequency. The third step is to measure points on the circle 

and representing the size of each sector with the help of a protractor. Since there are 360 degrees 

in a circle, a class with a relative frequency of .25 would consume .25(360) = 90 degrees of the 

circle.  

(3) Three dimensional diagrams: Cubes, cylinders, blocks etc. with volumes proportional to the 

magnitudes of the observations are drawn in this case to represent them.  

(4) Pictograms and cartograms: Cartograms are used to give quantitative information on a 

geographical basis. The map of a country with regions receiving the same annual rainfall shaded 

in the same manner is a cartogram. The magnitude in this case is the annual rainfall and it can be 

indicated by a foot note giving the rainfall corresponding to each type of shading.  

Graphs:  

A graph is a visual form of presentation of statistical data. A graph is more attractive than a table 

of figure. Even a common man can understand the message of data from the graph. Comparisons 

can be made between two or more phenomena very easily with the help of a graph. Most 

important types of graphs are  

1. Histogram: A histogram is a bar chart or graph showing the frequency of 

occurrence of each value of the variable being analysed. In histogram, data are 

plotted as a series of rectangles. Class intervals are shown on the ‘X-axis’ and the 

frequencies on the ‘Y-axis’if the classes are of equal width and frequency density 

(f/c) on ‘Y-axis’ if the classes are of un equal width. The height of each rectangle 

represents the frequency or frequency density of the class interval. Each rectangle 

is formed with the other so as to give a continuous picture. Such a graph is also 

called staircase or block diagram. However, we cannot construct a histogram for 

distribution with open-end classes.  

 

2. Frequency Polygon: If we mark the midpoints of the top horizontal sides of the 

rectangles in a histogram and join them by a straight line, the figure so formed is 

called a Frequency Polygon. This is done under the assumption that the 

frequencies in a class interval are evenly distributed throughout the class. The 

area of the polygon is equal to the area of the histogram, because the area left 

outside is just equal to the area included in it. Another method of drawing 

frequency polygon is on the X axis draw the mid points and on the Y axis the 

frequency density (f/c) join the points by straight line to obtain frequency 

polygon.  

3. Frequency Curve: If the middle point of the upper boundaries of the rectangles 

of a histogram is corrected by a smooth freehand curve, then that diagram is 

called frequency curve. The curve should begin and end at the base line.  
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4. Ogives: The cumulative frequency gives the cumulative frequency of each of the 

class. The curve table is obtained by plotting cumulative frequencies is called a 

cumulative frequency curve or an ogive.  

 

There are two type of ogive namely: 1. The ‘less than ogive’ 2. The ‘more than 

ogive’. In less than ogive method we start with the upper limits of the classes and 

go adding the frequencies. When these frequencies are plotted, we get a rising 

curve. In more than ogive method, we start with the lower limits of the classes 

and from the total frequencies we subtract the frequency of each class. When 

these frequencies are plotted we get a declining curve.  

 

 

 

 

 

 


