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CHAPTER 1 DESCRIPTION OF DATA

I. The word STATISTICS has been derived from

Language
Word
Meaning
(i)
Latin
STATUS
Political State
(ii)
Italian
STATISTA
Political State
(iii)
German
STATISTIK
Political State
(iv)
French
STATISTIQUE
Political State
II.
Books Name
Author
Regime
Duration
Records on
(i)	Arthashastra
Kautilya
Chandragupta
4th century
Death & Birth
(ii)	Ain-i-Akbari
Abu Fazl
Akbar
16th Century A.D
Agriculture

III.	The 1st census was conducted by Pharaoh during 300 B.C. to 2000 B.C.
DEFINITION OF STATISTICS	
I.	Statistics in Singular
Sense:- Statistics when used as a singular noun, is defined, as the scientific tool that is employed for collecting; analysing and presenting data, leading finally to drawing statistical inferences about some important characteristics. As, Means; Dispersion, Correlation, Index Number etc.
II. Statistics in plural sense:- Statistics when used as a plural noun, is defined as data qualitative as well as quantitative, usually which are collected with a view to have statistical analysis. As Numerical Data relating to national income; crimes; literacy; production ; etc.
DIVISIONS OF STATISTICS

Division
Meaning
Techniques used
1.
Descriptive
Statistics
It relates with the numerical data.
Averages, Dispersion, Skewness, Time series etc.
2.
Applied Statistics
It covers those methods which are applied for specific problems of real life.
Quality control, Index numbers Sample Survey etc.
3.
Inferential Statistics
These methods and techniques are used to draw conclusions and inferences about the parameters of population.
Normal Distribution , t-test etc.
4.
Inductive Statistics
It is concerned with the conditions under which conclusions about populations can be drawn from analysis of particular samples.
Forecasting techniques
5.
Mathematical
Statistics
It covers the application of various mathematical theories and techniques such as integration, differentiation etc. to develop various statistical techniques.
Integration, differentiation, trigonometry, matrix etc.
6.
Analytical Statistics
It is used in establishing functional relationship between variables.
Correlation, regression, association and attributes.


APPLICATIONS OF STATISTICS	
1. In the State: Statistics provides statistical informations to the State to frame the suitable policies and guidelines to maintain law and order and to improve the systems of the working.
For example, Statistics provide informations to the State on the basis of:
(i) births and deaths
(ii)	defence
(iii)	price level :-wholesale and retail
(iv) income
(v) wealth
(vi) crimes
(vii) health
(viii) population
(ix)	production-industrial and agricultural
(x)	mineral and other resources
(xi)	unemployment
(xii) money supply
(xiii) interest rates
(xiv) education
(xv) imports and exports
2. In Economics: Statistics helps to answer the three basic questions in the Economics
(i) what to produce? (ii) how to produce? and (iii) for whom to produce?
Specifically Statistics helps:
(i) to test the economic theories in the areas of consumption, production, exchange, distribution, saving, investment, etc.
(ii) to understand and study economic problems such as problem of inflation, cost of living Index etc.
(iii) to frame economic planning models.
(iv) to measure national income and its components like, income, saving, investments, expenditure, etc.
3. In Business Management and Industry: Statistics provides statistical informations and techniques as probability, Probability Distribution, Future forecasting etc. to the management to discharge the functions of planning, organizing, controlling and communicating smoothly.
For example:- Statistics helps the business management and industry in various areas such as:
(i) accounting decisions
(ii) finance decisions
(iii) location of plant
(iv) quality control
(v) size of plant
(vi) production planning
(vii) personnel decisions
(viii) purchase decisions
(ix)	marketing decisions
(x)	sales decisions
4. In Natural Sciences: Data relating to pulse rate, body temperature, blood pressure, heart beats, etc. of the patient helps the Physicians to diagnose disease.
5. In Social Sciences: Statistics provides statistical informations on mortality, fertility, marriage, population and growth. It is used to determine the intelligent quotient (IQ) in education and psychology.
LIMITATIONS OF STATISTICS	
1.	Statistics ignores qualitative aspects like efficiency, intelligency, honesty etc.
2.	It deals with groups (i.e. aggregates) and not with individuals.
3.	Statistical laws are not exact like the laws of Natural Sciences; Physics, Chemistry etc. Its results are true only on averages.
4.	It can be misused. According to Yule and Kendall :- Statistical methods are most dangerous tools in the hands of unexperts. King also points out that statistics are like clay, of which you can make a God or Devil. King further says that the science of statistics, therefore, is a most useful servant, but only of great value to those who understand its proper use.	.
COLLECTION OF DATA	
DATA:- The collection of quantitative informations about some particular characteristics under consideration is called DATA.
VARIABLE :- A symbol that represents a quantity in a mathematical expression, as used in many sciences. Variable (research), a logical set of attributes, Dependent and independent variables in statistics.
Variable is a measurable Quantity.
(i) Discrete Variable:- Variables that can only take on a finite number of values are called "discrete variables." All qualitative variables are discrete. Some quantitative variables are discrete, such as performance rated as 1,2,3,4, or 5, or temperature rounded to the nearest degree.
(ii) Continuous Variable:- A continuous variable is a variable that has an infinite number of possible values. In other words, any value is possible for the variable. A continuous variable is the opposite of a discrete variable, which can only take on a certain number of values.
So, the variable which assumes any value from a given interval is called Continuous Variable. Examples:- Height, Weight, Sale , Profit etc.
(iii) Attribute A qualitative characteristic is known as Attribute. The theory of attributes deals with qualitative types of characteristics that are calculated by using quantitative measurements. Therefore, the attribute needs slightly different kinds of statistical treatments, which the variables do not get. Attributes refer to the characteristics of the item under study, like the habit of smoking, or drinking. So ‘smoking’ and ‘drinking’ both refer to the example of an attribute. The nationality of a person, the colour of a flower, the gender of a baby etc. are ATTRIBUTES.
TYPES OF DATA	
1. Primary Data - Primary data refers to the data which is originally collected for the first time the investigator himself or his agent to refer is predetermined specific purpose. The sources from which primary data are collected are known as primary sources like NSS, RBI, centres of India. Its collection is relatively costlier in terms of money and time than the collection of secondary data.
2. Secondary Data - Secondary data refers to the data which is originally collected by the persons other than who required it. The sources from which secondary data are collected are known as secondary sources publications of ESO, NSS, RBI, centres of India. Its collection is relatively less costly than the collection of primary data.


DISTINCTION BETWEEN PRIMARY DATA AND SECONDARY DATA
Primary Data can be distinguished from Secondary Data as follows:
Basis of Distinction
Primary Data
Secondary Data
1.
Meaning
Primary Data is collection of original data for the first time.
Secondary data is basically compilation of existing data.
2.
Who collects/compiles?
It is collected by the investigator or his agents.
It is compiled by persons other than who collected the primary data.
3.
Cost
Relatively its collection is more costly.
Relatively its collection is relatively less costly.
4.
Suitability
Directly suitable to the purpose of enquiry.
Directly suitability may be or may not be to the purpose of enquiry.
5.
Use
It may be useful for the purpose of enquiry.
It can be made to suit the purpose of enquiry.
6.
Personal
There is possibility of persona! prejudice in its collection.
There is no possibility of personal prejudice in its compilation since such data are already collected.


Note: The difference is merely of degree of detachment of original source. All data are primary for the collecting agency and are secondary for the rest of the world. For example, data collected by RBI are primary for it and secondary for others.
CHOICES BETWEEN PRIMARY AND SECONDARY DATA	
It depends on the following considerations:
1.	The status of investigator
2.	Availability of financial resources
3.	Availability of time
4.	Nature, objective and scope of enquiry
5.	Degree of accuracy expected
METHODS OF COLLECTING PRIMARY DATA	
Primary data may be collected by using any one of the following methods:
1.	Interview Methods
2.	Mailed Questionnaire Method
3.	Observation Method
4.	Questionnaires filled and sent by enumerators Let us discuss these methods one by one:
1.	INTERVIEW METHODS
It is divided in three parts :- (a) Personal Interview, (b) Indirect Interview and (c) Telephonic Interview Methods
Under these methods, investigator directly contacts the persons about whom information is to be collected. Questions are asked pertaining to the enquiry and the desired informations are collected.
Merits:
(i) High degree of accuracy is ensured.
(ii) Supplementary informations may also be collected that may be useful in the interpretation of the results.
(iii) Possibility of mis-interpretations are avoided.
(iv) It enables the investigator or his agent to adjust suitability depending upon the informant’s reactions.
Limitations.
(i) This Method is costly when the number of persons to be interviewed is large and they are spread over a wide area.
(ii) This method is more time consuming.
(iii) The possibilities of personal prejudice or bias of investigator are more.
Suitability - This method is suitable for intensive enquiry of limited field.
2.	Mailed Questionnaire Method
Mail questionnaire is a form of questionnaire which is mailed to targeted individuals, which has a collection of questions on a particular topic asked to them as apart of interview or survey which is used for conducting research on that topic. It is very low costly.
3.	Observation Method
The observation method involves human or mechanical observation of what people actually do or what events take place during a buying or consumption situation. “Information is collected by observing process at work”. Although it is assumed the best method for data collection.
It is time consuming, costly, labourious and covers only a small area.
4. Questionnaires filled and sent by enumerators
Another method of data collection is sending schedules through the enumerators or interviewers. The enumerators contact the informants, get replies to the questions contained in a schedule and fill them in their own handwriting in the questionnaire form. There is difference between questionnaire and schedule. Questionnaire refers to a device for securing answers to questions by using a form which the respondent fills in himself, whereas schedule is the name usually applied to a set of questions which are asked in a face-to face situation with another person. This method is free from most of the limitations of the mailed questionnaire method. It can be adopted in those cases where informants are illiterate, field of enquiry is wide, chances of response are more, etc. It is costly and time consuming method.
SOURCES OF COLLECTING SECONDARY DATA	
Secondary data are second hand informations. They are not collected from the source as the primary data. In other words, secondary data are those which have already been collected. So they may be relatively less accurate than the primary data. Secondary data are generally used when the time of enquiry is short and the accuracy of the enquiry can be compromised to some extent. Secondary data can be collected from a number of sources which can broadly be classified into two categories:
(A)	Published sources
(B)	Unpublished sources
(A) Published Sources:
Mostly secondary data are collected from published sources. Some important sources of published data are:-
(i) Periodic Publications of Government organizations like Central Statistical Organization (C. S. O.), National Sample Survey Organization (NSSO).
(ii) Statistical abstracts, census reports and other reports published by different ministries of the Government.
(iii) International Sources like WHO, ILO, IMF, World Bank etc.
(iv) Reports and Publications of trade associations, chambers of commerce, financial institutions etc.
(v) Journals, Magazines and periodicals.
(vi) Published reports of Central and State Governments and local bodies.
(vii) Reports submitted by Economists, Research Scholars, Bureaus etc.
(viii) Published works of research institutions and Universities etc,
(B) Unpublished Sources:
Statistical data can also be collected from various unpublished sources. Some of the important unpublished sources from which secondary data can be collected are :- (i) The research works carried out by scholars, teachers and professionals, (ii) Records and statistics maintained by various departments and offices of the Central and State Governments, Corporations, Undertakings etc.
Secondary data are already collected informations. They might have been collected for some specific purposes. So they must be used with caution. It is generally very different to verily such information to find out inconsistencies, errors, omissions etc. Therefore scrutiny of secondary data is essential. Because the data might be inaccurate, unsuitable or inadequate. Thus it is very risky to use statistics collected by other people unless they have been thoroughly edited and found reliable, adequate and suitable for the purpose. So, Scrutiny of data required.
Scrutiny of data
Once the data are collected and always they have to be verified for their homogeneity and consistency. This verification of data is called as scrutiny of data.
Data scrutiny focuses on inference, the process of deriving a conclusion based solely on what is already known by the researcher. Your data needs to be curated, cleansed, enriched and translated into actionable insights before it can be put to work doing something meaningful. Something precise. Something powerful that drives customers to click, call, buy or act. Our team of researchers provide you the apt data. For example, if the data for population, area and density for some places are given, then we may verify whether they are internally consistent by examining whether the relation
Population Density = (Population/Area) holds.
CLASSIFICATION OR ORGANISATION OF DATA
An important method of organization of data is to distribute data into different classes on the basis of their characteristics. This process is known as Classification of Data. Classification is the grouping of related facts into classes or groups. Unorganized or shapeless data can neither be easily compared nor interpreted. The technique of arranging the data in different homogeneous groups is known as Classification.
According to Horace Secrist, "Classification is the process of arranging data into sequence and groups according to their common characteristics or separating them into different but related parts.
These are following objectives of classification:
1.	To eliminate unnecessary details.
2.	To bring outpoints clearly whereby similar points are pointed out.
3.	To enable one make comparison and draw inferences.
4.	To reflect the importance aspect of data.
5.	To utilise data for further statistical analysis.
TYPES OF CLASSIFICATION OF DATA
There are four types of classification of data:
1.	Spatial or Geographical Data: : When the basis of classification is according to geographical location or place; according to area (supposing the rice production of a State or country etc.)
2.	Chronological or Temporal or Time Series Data : When the basis of classification is according to differences in time, according to time (sale of last 3 months)
3.	Qualitative or Ordinal Data : When the basis of classification is according to characteristics or attributes like social status etc ; i.e. according to distinct categories. (E.g.: population on the basis of poor and rich)
4.	Quantitative or Cardinal Data : i.e. Classification that is based on figures ; according to magnitude(a) discrete and (b)continuous such as height, weight, number of marks obtained by students of a class.
CLASSIFICATION OF DATA ON THE BASIS OF FREQUENCY	
1.	Frequency Data Qualitative and Quantitative data belong to this group.
2.	Non-frequency Data :- Spatial or Geographical data and Chronological or Temporal or Time Series Data belong to this group.
It should also be evaluated across three dimensions:
3.	Identifiabiiity: how easily can this data be used to identify an individual ?
4.	Sensitivity: how much damage could be done if this data reached the wrong hands ?
5.	Scarcity: how readily available is this data ?
MODE OF PRESENTATION OF DATA
In this section we shall consider the following three modes of presentation of data.
(a)	Textual presentation;
(b)	Tabular presentation or Tabulation;
(c)	Diagrammatic presentation.
(A)	TEXTUAL PRESENTATION
Textual analysis is the method, communication researchers use to describe and interpret the characteristics of a recorded or visual message. The purpose of textual analysis is to describe the content, structure, and functions of the messages contained in texts. This is commonly used when the data is not very large.
EXAMPLE :- A researcher is asked to present the performance of a section in the statistic test. The following are the test scores:
The data presented in textual form would be like this:
In the statistic class of 40 students, 3 obtained the perfect score of 50. Sixteen students got a score of 40 and above, while only 3 got 19 and below. Generally, the students performed well in the test with 23 or 70% getting a passing score of 38 and above.
(B) TABULAR PRESENTATION OR TABULATION OF DATA
Tabulation :- A logical and systematic arrangement of statistical data in rows and columns to simplify the presentation of data for the purposes of analysis and statistical inferences is called Tabulation.
Objectives of Tabulation
The purpose of tabulation is to summarise lots of informations in such a simple manner that it can be easily analysed and interpreted.
The objective of the Tabulation are :-
1.	To clarify the objective of investigation.
2.	To simplify the complex data.
3.	To clarify the characteristics of data.
4.	To facilitate comparison & statistical analysis.
5.	To depict trend and pattern of data.
6.	To help reference for future studies.
7.	To detect errors and omissions in the data.
ESSENTIAL PARTS OF A STATISTICAL TABLE
Tire simplest way of conceptualising a table may be data presented in rows and columns along with some explanatory notes. Tabulation can be done using one-way, two-way or three-way classification depending upon the number of characteristics involved. Λ 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. Generally, table numbers are whole numbers in ascending order if there are many tables in a book. Subscripted numbers like 1.2, 3.1, etc. are also in use for identifying the table according to its location. For example, Table number 1.5 may read as fifth table of the 1st chapter and so on.(See Table 1.1)
ii. Title
The title of a table narrates about the contents of the table. It has to be very clear, brief and carefully worded so that the interpretations made from the table are clear and free from any ambiguity. It finds place at the head of the table succeeding the table number or just below it. (See Table 1.1).
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. (See Table 1.1)
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, and the complete left column is known as stub column. A brief description of the row headings may also be given at the left hand top in the table. (See Table 1.1).
v. Body of the Table
Body of a table is the main part and it contains the actual data. Location of any one figure/data in the table is fixed and determined by the row and column of the table. (See Table 1.1).
vi. Unit of Measurement
The unit of measurement of the figures in the table (actual data) should always be stated along with the title if the unit does not change throughout the table. If different units are there for rows or columns of the table, these units must be stated along with ‘stubs’ or ‘captions’. If figures are large, they should be rounded up and the method of rounding should be indicated (See Table 1.1).
vii. Source Note
It is a brief statement or phrase indicating the source of data presented in the table. If more than one source is there, all the sources are to be written in the source note. Source note is generally written at the bottom of the table. (See Table 1.1).
viii.	Footnote
Footnote is the last part of the table. Footnote explains the specific feature of the data content of the table which is not self explanatory and has not been explained earlier.
FORMAT OF A TABLE	
The following is the specimen or format of a table indicating the above parts.


Format of a Blank Table
TABLE NO. 1.1
Title : [Head Note or Prefatory Note (if any)]

Caption

Sub-
Sub-Heads
Sub-Heads

Total
Heading
Column Head
Column Head
Column Head
Column Head
Column Head


(1)
(2)
(3)
(4)
(5)
(6)










Body










Total






Foot Note:










Source Note:



Number and Date:
No. CD 3152/10/12/2018
Example 1. In 2015, out of total of2,000 students in a college, 1,400 were for graduation and the rest for Post-graduation (P.G.). Out of 1,400 Graduate students 100 were girls, however, in all there were 600 girls in the college. In 2016, number of graduate students increased to 1,700 out of which 250 were girls, but the number of P. G. students fall to 500 of which only 50 were boys. In2017, out of 800 girls 650 were for graduation, whereas the total number of graduates was 2,200. The number of boys and girls in P. G. classes was equal.
Represent the above information in tabular form. Also calculate the percentage increase in the number of graduate students in 2017 as compared to 2015.
Solution.
TABLE NO. 1.1
Title: Students L S College according to Degree and Sex ( 2015 - 2017 )
Degrees
Graduation
Total
Post - graduation
Total
Total
Year
Boys
Girls
(a)
Boys
Girls
(b)
(a + b)
2015
1300
100
1400
100
500
600
2000
2016
1450
250
1700
50
450
500
2200
2017
1550
650
2200
150
150
300
2500
Total
4300
1000
5300
300
1100
1400
6700
Source: University Paper.
Percentage increase in graduation in 2017 as compared to 2015
= Image

file_3.wmf

 ×100 = 57.14%.
Example 2. In a trip organized by Hindu college, there were 100 persons the average cost works out to Rs. 15.60 per head. There were 80 students each of whom paid Rs.16. Members of the teaching staff were charged at a higher rate. The number of servants was 6 (all males) and they were not charged. The number of ladies was 20% of the total of which two were ladies staff members.
Tabulate the above information in proper tabular form.
Solution.
TABLE NO. 1.2
Title: Contributions for Hindu College Trip
Types of
Sex
Total
Contribution per
Total Contribution Rs.
Participant
Male
Female

member Rs.

Students
62
18
80
16.00
1,28,000
Members of teaching staff
12
2
14
20.00
28,000
Members of non-teaching
6
0
6
0
0
Total
80
20
100

1,56,000


Source: Institute of Chartered Accountants of India.
COMPARISON BETWEEN TEXTUAL AND TABULAR PRESENTATION	
The tabulation method is usually preferred to textual presentation as :
(i) It facilitates comparison between rows and columns.
(ii) Complicated data can be represented using tabulation.
(iii) Without tabulation, statistical analysis of data is not possible.
(iv) It is a must for diagrammatic representation.
(C) DIAGRAMMATIC OR GRAPHICAL PRESENTATION OF DATA
Those Statistical data which are represented through charts, diagrams, pictures etc. is called DIAGRAMMATIC OR GRAPHICAL PRESENTATION OF DATA. Unlike Textual & Tabular presentation of data, diagrammatic representation can also be used for both the educated and uneducated section of the society. Further, any hidden values presented in the data can be noticed only in this mode of representation. Diagrammatic representation is less accurate as compared to tabulation. So if there is a priority for accuracy, we should recommend tabulation.
In this chapter we shall consider the following three types of diagrams :
I.	Line diagram or Historigram
II.	Bar diagram;
III.	Pie chart.
I.	LINE DIAGRAM OR HISTORIGRAM
It is the simplest diagram as compared to the other diagrams. Line diagrams are simple mathematical graphs. They are drawn on the graph paper by plotting the data concerning one variable on X-axis and other variable of data on Y-axis. With the help of such graphs, the effect of one variable upon another variable during experimental or normative study may be clearly demonstrated. The x values are presented along X-axis and the corresponding frequencies are presented along Y-axis. This diagram facilitates comparison. Even a time series data can be presented by a line diagram. The distance between the lines is, generally, kept uniform.
When the values of a variable are observed at different period of time, the series so formed is known as Time series. We take the time on X-axis and value of the


variable on Y-axis. Join the points by straight lines. This is known as Line graph or the graph of Time series. A time series graph is also known as Historigram.
Example 1. A test in Mathematics was administered on students of CA Foundation to demonstrate the effect of practice on learnings. The data so obtained may be studied from the following table :
Trial No. :
1
2
3
4
5
6
7
8
9
10
11
12
Score
4
5
8
8
10
13
12
12
14
16
16
16
Draw a line graph for the representation and interpretation of the above data.
Solution. The points (1, 4), (2, 5), (3, 8), (4, 8), (5, 10), (6, 13), (7, 12), (8, 12), (9, 14) and (10, 16) are plotted and they are joined to get the required line graph as given in fig. 1.1


II. BAR DIAGRAM
Bar diagram is very simple graph. It is very useful in comparing Qualitative or Quantitative data of discrete type. A bar diagram is a graph on which the data are represented in the form of bars. It consists of a number of bars or rectangles which are of uniform width with equal space between them on the x-axis. The length of the bar is proportional to the value it represents. It should be clearly visible that the bars sho uld be neither too short nor too long. The scale should be clearly indicated and base line be clearly shown.
Bars may be draw n either horizontally or vertically. If the bars are wider than the spaces between two bars then the diagram will be more attractive.
The width of bars is not governed by any set rules. It is an arbitrary factor. Regarding the space between two bars, it is conventional to have a space about one half of the width of a bar.
The data capable of representation through bar diagrams, may be in the form of row scores, or total scores, or frequencies, or computed statistics and summarised figures like percentages and averages etc.
The bar diagram is generally used for comparison of quantitative data.
There are six types of Bar diagrams: (7) Simple Bar Diagram; (ii) Multiple or Grouped Bar Diagram; (iii) Subdivided or Component Bar Diagram; (iv) Percentage Subdivided Bar Diagram; (v) Deviation or Bilateral Bar Diagram; (vi) Broken Bars.
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Fig. 1.1. Line Graph—The effect of practice on learning.
Example 2. Draw a Bar chart of the procurement of wheat (in tons) in Punjab State:
Year
:
1998
1999
2000
2001
2002
2003
Rice (in tons)
:
4500
5700
6100
6500
4300
7800
Solution. The given data is represented by the Simple Bar Diagram as only one variable is to be represented, in Fig. 1.2
Image
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Fig. 1.2. Bar diagram of the procurement of rice.
Here we represent years on the x-axis and procurement of wheat on the y-axis.
Multiple or Grouped Bar Diagram
When a number of items are to be compared in respect of two, three or more values then a Multiple or Grouped bar diagram is used. In this case, the numerical values of major categories are arranged in ascending or descending order so that the categories can be easily distinguished. Different shades or colours are also used for each category.
Example 3. Represent the following data by a suitable diagram showing the difference between productions and costs: Productions and costs of a firm (in thousands of rupees).
Year
Total Productions
Total costs
2012
122.0
19.5
2013
127.0
21.7
2014
128.0
30.0
2015
130.0
25.6
2016
132.0
26.1
2017
133.0
34.2


Solution. In this case, the two types of information: productions and costs are shown on a diagram indicating the difference between them. The two types of information for each year are placed in such a way that a comparison may be made between them. So a grouped bar diagram is drawn in order to represent the given data.
III. PIE DIAGRAM OR CIRCLE DIAGRAM OR ANGULAR DIAGRAM
A circular graph which represents the total value with its components is a Pie Diagram. Area of a circle shows the total value and its each sectors of the circle shows its different parts. Areas of the sectors are always proportional to the angles at the centre. It is used for comparing the relation between various components and between components and the total value. In pie diagram, the data can also be given in percentage form. A pie diagram is also known as Angular Diagram.
In determining the circumference of a circle we use a quantity ‘pie7 (written as n ) that’s why its name is Pie Diagram.
Method of construction. The data represented by a Pie diagram may be presented through 2 n radians, 360 degrees, parts or sections of a circle. We use formula to determine Central Angle of the section or


sector as Central Angle = Image
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 × Value of desired section
Example 4. 120 students of SRCC were asked to opt for “different work experiences”. The details of these options are as under:
Areas of work experience
No. of students
Photography
6
Clay modeling
30
Kitchen gardening
48
Doll making
12
Book binding
24
Represent the above data through a pie diagram.
Solution. The numerical data may be converted into the angles of the circle as given below:
Areas of work experience
No. of students
Angle of the circle
Photography
6
(6/120) × 360= 18°
Clay modeling
30
(30/120) × 360 = 90°
Kitchen gardening
48
(48/120) × 360= 144'
Doll making
12
(12/120) × 360 = 36°
Book binding
24
(24/120) × 360 = 72°
Total
120
360°

Image
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Fig 1.3 Pie diagram: Areas of work experience opted by the students.
Example 5. Draw a suitable diagram for the following data
Expenditure on item
Percentage of Total expenditure
Food
65
Clothing
10
Housing
12
Fuel and lighting
5
Miscellaneous
8
Solution.
Item
Expenditure
Central Angles (Degrees)
Food
65%
Image
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 × 360 = 234°
Clothing
10%
Image
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 × 360 = 36°
Housing
12%
Image
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 × 360 = 43.2°
Fuel and Lighting
5%
Image
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 × 360 = 18°
Miscellaneous
8%
Image
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 × 360 = 28.8°
Total
100%
360°

Pie Diagram Expenditure
Image
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Fig 1.4 Pie diagram showing expenditure.


TALLY BARS AND FREQUENCY	
In order to make the data easily understandable, we tabulate the data in the form of tables or charts. A table has three columns.
(i) Variable;	(ii) Tally marks;
(iii) Frequency.
I.	Variable
Any character which can vary from one individual to another is called a variable or a variate.
For example, age, income, height, intelligence, colour etc. are variates. Some variates are: measurable and some are not directly measurable. Examples:- Measurable variates are age, height, temperature, etc., whereas colour, beautifulness, intelligence are the examples of those variates which cannot be measured numerically.
Tally
It is a method of keeping count in blocks of five. For example: 1 = 1; || = 2; ||| = 3; |||| = 4; Image
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 = 5; Image
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 | = 6 and so on.
Tally Bars. These are the straight bars used in the Tally.
Frequency
Total number of times an observation occurs in the given data is called its frequency.
Frequency Distribution. Arrangement of observations of the given data according to the frequency of observation is called Frequency Distribution.
The data put in the tabular form as given below:
Marks (Variate)
Tally Marks
No. of Students (Frequency)
1
||
2
5
||
2
12
||||
5
17
|||
3
19
Image
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5
21
||||
4
Total

21
SOME STATISTICAL TERMS	
1. Range. The difference between the largest (L) and the smallest (S) observations in the given data is called RANGE. Range = 21-5 = 16.
Example:- Following are the weights in kg. of 40 students of KAILASH THAKURINSTITUTE are 70, 73, ……………………………………, 44, 55.
Smallest and Largest weights of students in this data are 44 & 73 respectively. Find Range, No. of class intervals having length as 5.
Solution Range = L - S = 73 - 44 = 29 Kg.
No. of class - interval = Image
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, Where i = Length of the class interval
= Image
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 = 5.8 ≅ 6
Note :- No. of class - intervals will be always taken as the next integer.
2. Class:- A large number of observations varying in a wide range are usually classified in several groups according to the size of their values and the groups are bounded by limits, then each group is called a class.. Each of these groups is defined by an interval called class interval. The class interval between 10 and 20 is defined as 10-20.
3. Class limits: The smallest and largest possible values in each class of a frequency distribution table are known as Class limits. For the class 10-20, the class limits are 10 and 20. 10 is called the lower class limit (l1) and 20 is called the upper class limit (l2).
4. Length of Class Interval. :- The difference between the lower limit (l1) and the upper limit (l2) of the class is known as class interval (i).
Thus : i = l1 – l2 + D.
Where D = The difference between LCL [lower class limit] of next class-interval & UCL [upper class limit] of given class interval
In other words, the range of a class is called its Class Interval.
Methods used in Classification of Data.
There are two methods of classifying the data according to class-intervals, namely:
(i) Exclusive Method and
(ii) Inclusive Method.
Exclusive Method: This method is useful whether the value is complete number or in decimals.
In case of exclusive series, value of the upper limit of a class is excluded from that class interval but included in the lower limit of the next class interval.
Example :-
Class interval
Frequency

20-25
10

25-30
12

30-35
8

35-40
20

40-45
11

45-50
4

50-55
5


Σf = 70
Inclusive Series: In inclusive series value of the upper limit of a class is included in that very class interval. Inclusive series is useful when value is incomplete number.
Example :-
Class interval
Frequency (f)

20-24
10

25-29
12

30-34
8

35-39
20

40-44
11

45-49
4

50-54
5


Σf = 70
Conversion of Inclusive (Non-overlapping) data into Exclusive (Overlapping) data
Class boundary
Class boundaries may be defined as the actual class limit of a class interval.
For overlapping classification or mutually exclusive classification that excludes the upper class limits like 10-20,20-30,30–40, ………. etc. the class boundaries coincide with the class limits.
This is usually done for a continuous variable. However, for non-overlapping or mutually inclusive classification that includes both the class limits like 0-9,1019, 20-29,….. which is usually applicable for a discrete variable, we have
Lower class boundary = LCB = Lower class limit
- Image
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 D
Upper class boundary=UCB=Upper class limit + Image
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 D
Where D = The difference between LCL of next class- interval & UCL of given class interval.
In a data the classes are: 1 - 10,11 - 20,21 - 30,31 - 40 The class boundary of the class 11 to 20 are Lower class boundary = 11 - Image
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 of 1 = 11 - 0.5 = 10.5
Upper class boundary = 20 + Image
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 of 1 = 20 + 0.5 = 20.5
Class-mark or Mid-point or Mid-value / Point :-
The central value of the class interval is called the midpoint or mid-value or class mark. It is the arithmetic mean of the lower class and upper class limit of the same class.



Mid-value of Class = Image
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Class mark = Image
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or = Image
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The class mark of the class 11 - 20 = Image
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 = 15.5.


Frequency Density : - Frequency density of a class interval Image
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Relative Frequency:- A relative frequency distribution is a distribution in which relative frequencies are recorded against each class interval.
Relative Frequency = Image
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Percentage Frequency:- When Relative frequency is converted in percentage form then it is called Percentage frequency.
Percentage frequency = Image
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 × 100
Note 1:- Sum of relative frequency of all class interval = 1
Note 2 Sum of percentage frequency of all class interval = 100
Example :- If frequency of the class interval 10-20 is 4 and total frequency is 25. Then
Frequency Density = Image
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 = 0.4
Relative Frequency = Image
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 = 0.16
Percentage Frequency = Image
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 × 100 = 16
CUMULATIVE FREQUENCY DISTRIBUTION
In statistics, absolute frequency refers to the number of times a particular value appears in a data set. Cumulative frequency is different: it is the sum (or running total) of all the frequencies up to the current point in the data set. The frequency of a particular class is obtained by adding to the frequency of that class to all the frequencies of its previous classes. Thus, the cumulative frequency table is obtained from the ordinary frequency table by successively adding the several frequencies.
Cumulative frequency series are of two types:
(i) Less than Series Cumulative frequency;
(ii) More than Series Cumulative frequency.
Suppose, we are given the following discrete series of marks obtained by 100 students. With the help of this series, we shall form the ‘Less than’ and ‘More than’ series.



Marks obtained:
30-40
40-50
50-60
60-70
70-80
80-90
No. of Students:
8
12
20
25
18
17

Less than Cumulative Series
More than Cumulative Series
Marks obtained
No. of Students
Marks obtained
No. of Students
Less than 40
8
More than 30
100
Less than 50
20 (= 8 + 12)
More than 40
92 (= 100 - 8)
Less than 60
40 (= 20 + 20)
More than 50
80 (= 92 - 12)
Less than 70
65 (= 40 + 25)
More than 60
60 (= 80 - 20)
Less than 80
83 (= 65 + 18)
More than 70
35 (= 60 - 25)
Less than 90
100 (= 83 + 17)
More than 80
17 (= 35 - 18)


GRAPH OF FREQUENCY DISTRIBUTION
The graphs of frequency distribution are designed to present the characteristic features of a frequency data. They facilitate comparative study of two or more frequency distributions regarding their shape and pattern.
The most commonly used graphs are :
1.	Histogram
2.	Frequency Polygon
3.	Frequency Curve
4.	Cumulative Frequency Curve or Ogive
Histogram
The histogram is a popular graphing tool. It is used to summarize discrete or continuous data that are measured on an interval scale. It is often used to illustrate the major features of the distribution of the data in a convenient form. A histogram divides up the range of possible values in a data set into classes or groups. For each group, a rectangle is constructed with a base length equal to the range of values in that specific group, and an area proportional to the number of observations falling into that group. This means that the rectangles will be drawn of non-uniform height. A histogram has an appearance similar to a vertical bar graph, but when the variables are continuous, there are no gaps between the bars. When the variables are discrete, however, gaps should be left between the bars.
A vertical bar graph and a histogram differ in these ways:
(i) In a histogram, frequency is measured by the area of the column.
(ii) In a vertical bar graph, frequency is measured by the height of the bar.
Histogram characteristics
Generally, a histogram will have bars of equal width, although this is not the case when class intervals vary in size. Choosing the appropriate width of the bars for a histogram is very important. As you can see in the example above, the histogram consists simply of a set of vertical bars. Values of the variable being studied are measured on an arithmetic scale al ong the horizontal x- axis. The bars are of equal width and correspond to the equal class intervals, while the height of each bar corresponds to the frequency of the class it represents.
The histogram is used for variables whose values are numerical and measured on an interval scale. It is generally used when dealing with large data sets (greater than 100 observations). A histogram can also help detect any unusual observations (outliers) or any gaps in the data.




Example 6. Draw the histogram for the following data :
Marks
0-10
10-20
20-30
30-40
40-50
50-60
60-70
No. of Students
20
30
70
50
40
50
40
Solution. We represent the class limits along x-axis and frequencies along y-axis. Taking class intervals as bases and the corresponding frequencies (No. of students) as heights, we construct the rectangles to get the histogram of the given frequency distribution as shown in Fig. 1.9
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Fig 1.5


FREQUENCY POLYGON OR HISTOGRAPH
A histograph, or frequency polygon, is a line graph formed by joining the midpoints of histogram column tops. It is assumed that the frequencies in a class interval are evenly distributed throughout the classes and consequently the mid-points are representative. A frequency polygon is useful in comparing two or more frequency distributions. It is called a polygon because it consists of anumber of lines as the sides of a polygon. It has no special significance but it gives a fair idea about shape of frequency distribution. In order to complete the drawing of a frequency polygon, the two end points of it are joined to the base line at the mid points of the empty classes at both ends of the frequency distribution.



Example 7. The following is the distribution of total household expenditure (in Rs.) of 202 workers in a city.
Expenditure
Number of
Expenditure
Number of
(in Rs.)
Workers
(in Rs.)
Workers
100-150
25
300 - 350
30
150-200
40
350-400
22
200 - 250
33
400 - 450
16
250-300
28
450-500
8
Draw a histogram and a frequency polygon of the above data.
Solution. SCALE. Take expenditure along x-axis to represent: 1 cm = Rs. 50 So Take workers along y-axis to represent: 1 cm = 5 workers
Image
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Fig. 1.6. Histogram and frequency polygon of wage earners.


Also the two extreme classes are 50-100 and 500 - 550 whose frequencies are taken ‘zero’ in each case.
The histogram and a frequency polygon of the given data are given by Fig. 1.6
CUMULATIVE FREQUENCY CURVE OR OGIVE
Image
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Fig 1.7
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Fig 1.8
The data of a cumulative frequency distribution is represented by a graph which is called Ogive Curve. The curve drawn from the data cumulated downward is known as less than Ogive and the curve drawn from the data cumulated upward as more than Ogive. An ogive is used to find median, quartiles, deciles and percentiles etc. It is also used to find me number of observations which are expected to lie between two given values.
A cumulative frequency curve or ogive is obtained by plotting the successive cumulative frequencies on the graph paper and joining them by a free hand. A cumulative frequency curve or ogive represents the cumulative frequency distribution by plotting actual upper limits of the class intervals on the x-axis and the representing a cumulative frequency of these class intervals on the y-axis.
In drawing an ogive, the cumulative frequency is plotted at the upper limit of the class interval.
The successive points are later joined together to get an ogive curve. There are two types of ogives:
(i)	Less Than Ogive curve and
(ii)	More Than Ogive curve.
Image
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Fig 1.9
In drawing an ogive, if the cumulative frequencies are plotted at the upper limit of the class interval, if it is a less than ogive.
But in the case of more than ogive, the cumulative frequencies are plotted against the lower class boundaries of the respective class intervals.




Example 8. Draw a less than ogive for the following frequency distribution,—
I.Q. :
60-70
70-80
80-90
90 -100
wo-no
110-120
120 - 130
No. of students:
2
5
12
31
39
10
4
Solution. Let us prepare following table showing the cumulative frequencies more than the upper limit.
Class Interval (I.Q)
Frequency (f)
Cumulative Frequency
(c.f.)
Plots to be plotted
50-60
0
0
(60, 0)
60-70
2
2
(70, 2)
70-B0
5
2 + 5 =7
(80, 7)
80-90
12
7 + 12 = 19
(90, 19)
90-100
31
19 + 31 = 50
(100, 50)
100-110
39
50 + 39 = 89
(110, 89)
110-120
10
89 + 10 = 99
(120, 99)
120-130
4
99 + 4 = 103
(130, 103)
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Fig 1.10


Note:- The perpendicular drawn from the point of intersection of less than and more than ogive curve to the x- axis, then that point of x-axis is called Median of the data.
Frequency Curve
A frequency curve is a limiting form of a histogram or frequency polygon. It is a smooth curve & its total area is taken to be unity.
Its types are
(i) Bell-Shaped curve: Most commonly distributions are bell-shaped as height, weight, mark, profit etc. frequency is maximum near the central part.
(ii) U-Shaped curve : Frequency is minimum near the central part. As maximum no. of commuters during peak hours in morning and evening in Delhi.
(iii) J-Shaped curve: Curve starts with a minimum frequency and then gradually reaches its maximum frequency at the other extremity. As graph of commuters coming to Delhi from the early morning hour to peak morning hour.
(iv) S-Shaped curve : Less than ogive curve may be S-Shaped curve.
(v) Mixed curve : Combination of varieties of different shapes is called Mixed shaped.


