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INTRODUCTION TO STATISTICS
Statistics: Meaning, Scope, Nature, Function, Importance and Limitations of statistics.

Types of Data: Primary and Secondary data, Univariate and Bivariate data, qualitative
and guantitative data; nominal and ordinal data, Cross-section and Time Series. Sources
of data: Primary and Secondary data. Diagrammatic and Graphic Presentation of Data

CENSUS AND SAMPLE
Collection of Statistical Data: Census and sample Method, Merits and demerits of census

and sampling. Some basic sampling methods: Probability and Non Probability Sampling

Methods with merits and demerits. Essentials of sampling, Methods of Selecting Sample,
Sampling and Non- Sampling Errors.

MEASURES OF CENTRAL TENDENCY

Objectives of Averaging, Requisites of a Good Average. Arithmetic Mean, Median, Mode,
Geometric Mean and Harmonic Mean. Quartiles, Deciles, Percentiles and Limitations of
Averages.
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The original idea of "statistics" was the collection of

information about and for the "state"



Sir Ronald Fisher (1890-1962) British statistician and biologist.

Is known as the father of modern statistic.
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In the plural sense, the word statistics refers to Information in terms of
numbers and figures collected in a systematic manner with a definite
purpose in any field of study.
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In a singular sense, it refers to tools techniques or methods which are
used in the collection, analysis, interpretation and presentation of

numerical data.
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What I1s Statistics?

Statistics Is a mathematical science of collecting, organizing ,
analyzing and interpreting data in such a way that meaningful
conclusions can be derived from the data
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Collection of tools and technique that are used to convert data into
meaningful information

Statistics is science of dealing with numbers , facts and figures.
Statistics are based on data
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Data( 3TT&s ):

A collection of facts and information (raw information facts)

* |t is a collection of facts and figures to be used for a specific
purpose such as a survey or analysis.

* E.g. no of students in a class, no of schools in a city ,heights
of the students in your class etc.

* When arranged in an organized form, can be called
information.



Primary data(STafH& 373 ) :means

original /pure data that has been collected
for the first time from original source for
specific purpose An example of primary
data is the Census of India.

Types of data(on
the basis of
collection )

Primary data

Secondary data




OtherTypes of
data

Quantitative
data(HATATcHD
&S )

Nominal
Ordinal data
data

Qualitative data
(A[UTIcHS 3HTehs)




Qualitative Data{ J[UTcHh s}

Qualitative data Siee &3 H a_-lﬁ' G2l Hehdl})

/categorical Data is qualitative when data measures a
data quality and characteristics

They may be observed but cannot be
computed or calculated.

For example, data on attributes such as
intelligence, honesty, wisdom,
cleanliness, and creativity .

4 4
Nominal Data(ATHAT® 3T&hs ): Ordinal data(hedrdeh 3THhs );
information organized by category or information organized in particular order
name ranking /meaningful orders
Gender : Male Female 1strank 2"rank 3" rank

Colour Of Hair: Black .Brown ,Blonde delighted Satisfied Non satisfied



Quantitative Data/numerical
data(HATATcHS 3Ths ) :

ol T3t & gafar

dh )These can be measured .

They can be numerically
represented and calculated .
For example,

Height:5 feet

temp:30 degrees
Weight:55 kg

number of children:2
Age= 25yrs

Quantitative

Discrete

Continuous




Discrete : that can
be counted
(in whole no s)
No of students in
class :4, 20
No of cars :
No of trees :

e Continuous : can take any
numerical value within a

range
* Height
e Shoe size

Weight




Univariate Data(Teh TX 3iIhs )
Univariate means "one variable" (one type of data) As the name
suggests, “Uni,” meaning “one,” in univariate analysis, there is only one

dependable variable.

Bivariate data(GTd<R s ) —
This type of data involves two different variables. The analysis of this

type of data deals with causes and relationships and the analysis is
done to find out the relationship among the two variables



Cross-sectional data( :
refers to a set off observations taken at a single point in time

Data on different entities for a single time period

Different entities: Entities could be individuals, households, firms, states,
countries and so forth. In case of cross sectional data, entities are allowed to
vary.

There is single time period for which data has been collected.

Forexample, suppose we study the GDP of 3 developing countries for
year 2019 |Countries |GDP(2019 — —

) (August)

India 2trllion

Nepal 1trillion

Srilanka 1.5trillion




Time-series data refers to observations made over a period of time at regular
intervals.

Time-series data contains observations on a single phenomenon over multiple
periods of time.
e.g. sales of a firm in different months or different years

Months/years | Sales of
firm A




PRESENTATION OF DATA:
Method by which people organise ,summarise and communicate
information using a variety of tools such as tables, graphs and

diagrams
R

Presentation of data

N
N

N e

Tabular

presentation

NS NS NS



It is a systematic and logical arrangement of classified data in rows and columns.

( Lorenz Curve ) Frequencv

Diagramatic N

- Frequency Curve
Presentation

Histogram

Bar Diagram

, , Frequency Polygon
Simple bar diagram -

Multiple bar diagram Cumulative
Pie diagram pictogram Frequency CUFVE
cartogram or Ogives

(U 4




Diagrammatic Presentation of Data
Diagrammatic presentation is a technique of presenting
numeric data through Bar Diagrams ,Pie Diagrams,
Pictograms & Cartograms etc.

Bar Diagrams:

In which data are presented in form of bars or rectangles .

Bar Diagrams are rectangular in shape placed on the same base.
Their height represents the magnitude/value of the variable.

Width of all the bars and gap between the two bars is kept the same.
Bars can be vertical or horizontal

Types of Bar Diagram

Simple bar diagram —

Multiple bar diagram



Simple Bar Diagram:

Simple Bar diagram comprises of a group of rectangular bars of equal
width for each class or category of data.. All bars stand on the same
baseline. The bars are separated from each others by equal intervals.

Vertical bar
60
Year Production (in
tons ) 50
2016-17 30
40
2017-18 35
S 30
2018-19 48 9
x
O
2019-20 55 o 20
o
10
0]

2016-17 2017-18 2018-19 2091-20

Year



Multiple Bar Diagram

This diagram is used when we have to make a comparison between two or more
variables like income and expenditure, import and export for different years, marks

obtained in different subjects in different classes
Multiple Bar Diagram

60

Year Exports Imports
(worth cr)

50

40

30

20

2016 2017 2018 2019

exports M impots



Pie Chart or circular Diagram ?

A Pie Chart is a type of graph that displays data in a circular
graph. The pieces of the graph are proportional to the fraction of
the whole in each category. In other words, each slice of the pie is
relative to the size of that category in the group as a whole. The
entire “pie” represents 100 percent of a whole, while the pie
“slices” represent portions of the whole.



Pie or Circular Diagrams

In addition to bar diagrams, pie diagrams are also widely used to
pictorially represent data. In this, a circle is divided into various
segments which are decided on the basis of percentages. Which
means the circle is divided into sectors depending on various
percentages.

The first step involves finding out respective percentages. This is done
by a simple mathematical formula to find out percentages which is —

{(Parts for the respective sector)/total parts) x100}.



For example, if in a class of 50 students, 5 are obese, 20 are fat and
25 are slim then the percentages will be as follows:

(5/50)x100= 10%
(20/50)x100=40%
(25/50)x100= 50%

A circle comprises 360 degrees. The angles that each sector will span
across is decided by the given formula

(Percentage value/100)x360°




Finally, just plot these values according to their respective angles on a
circle and give appropriate markings to complete the pie chart.

@obese Mfat @slim O



Histogram:

Histograms are similar to bar charts;
It Is graphic presentation of frequency distribution of continuous series

Scores of 25 students
15,18,11,10,16
20,24,23,21,27,28,29,22,21.5, 22.5
36,35,34,38,36

43,48,49
68,67,6
WETHS Frequency Scores Included
10-20 5 15,18,11,10,16
20-30 10 20,24,23,21,27,28,29,22,21.5, 22.5
30-40 5 36,35,34,38,36
40-50 3 43,48,49

60-70 2 68,67



Histogram:

Histograms are similar to bar charts;

It Is graphic presentation of frequency distribution of continuous series
,while constructing a histogram values of variable are shown on x-axis and
frequency on y-axis

Histogram frequency distribution are of two types

1. Histogram of equal class intervals:

Marks 0-10 | 10-20 20-30 30-40 40-50
20

Students |5 10 20 12 8 T

10

No of students
(Op)

o p
10 20 30 40 50 Marks



Histograms with Unequal Intervals

For histograms, the heights of the bars on a histogram indicate the
frequency density. The area of each bar is the frequency. The
Frequency Density changes for each bar on the histogram:

Frequency Density = frequency /class width

Remembering the formula for the area of a rectangle, it might be
easier to remember:

Frequency (the area) = Class Width x Frequency Density

and rearrange to suit the requirements.



Weekly wage
for example )

No of
workers

Adjustment factor/class width =
class interval of concerned class
Lowest class interval

Weekly wage
(X)

No of workers

Class width

Adjustment
factor




Frequency Polygon .A frequency polygon is a graph constructed by using
lines to join the midpoints of each interval,. The heights of the points represent
the frequencies. A frequency polygon can be created from the histogram or by
calculating the midpoints of the bins from the frequency distribution table.
The midpoint of a bin is calculated by adding the upper and lower boundary

values of the bin and dividing the sum by 2.

W ERS

0-10

10-20

20-30

30-40

40-50

Students

10

20

12

No of students

20

15

10

Y

AN

40 = Marks



Frequency Polygon :A frequency polygon is a graph constructed by using
lines to join the midpoints of each interval,. The heights of the points represent
the frequencies. A frequency polygon can be created from the histogram or by
calculating the midpoints of the bins from the frequency distribution table.
The midpoint of a bin is calculated by adding the upper and lower boundary

values of the bin and dividing the sum by 2.

Marks

0-10

10-20

20-30

30-40

40-50

Mid —
point

15

25

35

45

Students

10

20

12

No of students

20

15

10

15 25 35 45 Marks



Ogive/Cumulative Frequency Curve
An Ogive Chart is a curve of the cumulative frequency
distribution or cumulative relative frequency distribution

The graphs of the frequency distribution are frequency graphs
that are used to exhibit the characteristics of discrete and
continuous data. Such figures are more appealing to the eye
than the tabulated data..

The two methods of Ogives are:
 Less than Ogive
1 Greater than or more than Ogive




d Less than Ogive: convert simple frequency distribution to

less than cumulative frequency distribution

Simple frequency distribution

Cumulative frequency distribution

Marks No of students
(frequency )

0-10 5

10-20 10

20-30 20

30-40 10

40-50 5

Marks No of students
Cumulative
frequency

Less than 10 5

Less than 20 15

Less than 30 35

Less than 40 45

Less than 50 50




 Less than Ogive:

Cumulative frequency distribution

Marks No of students
Cumulative
frequency

Less than 10 5

Less than 20 15

Less than 30 35

Less than 40 45

Less than 50 50

No of students

50

40

30

20

10

15

35 .

45

50

10

20

30

40

50

Marks



 More than Ogive

Simple frequency distribution

Cumulative frequency distribution

Marks No of students
(frequency )

0-10 5

10-20 10

20-30 20

30-40 10

40-50 5

Marks No of students
Cumulative
frequency

More than 0 50

More than 10 45

Less than 20 35

Less than 30 15

Less than 40 5




 Less than Ogive:

Cumulative frequency distribution

Marks No of students
Cumulative
frequency

More than 0 {0,

More than 10 45

Less than 20 35

Less than 30 15

Less than 40 5

No of students

50
45
_ 35
30
15

20

10

20 30 40 50

10

Marks



Arithmetic line —graphs: Time Series Graphs
When data are presented on graph paper

An arithmetic line graph Is also
called time series graph. In this (X e, y+ve)
graph time/hour/day/date, week, Quadrant -1l
month, year) Is plotted along the X
axis and the corresponding values
of the variable along the Y-axis. Quadrant -llI Quadrant -IV

-X

(X -ve’ Y—ve) 3 (X +ve’ Y-ve)

Arithmetic line graphs, along or
time series graphs can

(1) One variable graphs.

(i) Two or more than two variable




One variable graph Time series graph: Time is always shown on the
horizontal axis.

year Profit (‘000%)

False base line is 95
2013 60 used when the 90

values in a series o
2014 72 are very large and

the difference 80
2015 75 between the 75|

JUENENAZINE
2016 65 and zero is high. 70
2017 80 £ 6

60
2018 95 False base
line 0 2013 14 15 16 17 2018
Year




Two or more than two variable graphs Time series graph: Time is
always shown on the horizontal axis.

EL Profit (‘000X) | Sales (000X) Sales
95
2013 60 80 90 S
85
2014 72 85
80
2015 75 87 75|
(%)
@
2016 65 70 3 10
5
. 65|
2017 80 85 o
60
PAONRS 95 90
0) 2013 14 15 16 17 2018

Year



Data Collection in Statistics
In Statistics, the basis of all statistical calculations or interpretation
lies in the . There are numerous methods of

data . we shall focus on two primary methods and
understand the difference between them. Both are suitable in
different cases and the knowledge of these methods is important to
understand when to apply which method.

These two methods are the Census method and Sampling
method.

The population or universe
represents the entire group of units which is the focus of the
study



https://www.toppr.com/guides/economics/collection-of-data/
https://www.toppr.com/guides/economics/collection-of-data/source-and-collection/

Census Method

Census method when all members of the population are studied.

A population refers to the set of all observations under concern.

For example, if you want to carry out a survey to find out student’s
feedback about the canteen/library facilities of your college , all the
students of your college would form a part of the ‘population’ for your
stuay.
E.g . Population census Government conducts the Census of

India every ten years. The Census appropriates information from
households regarding their incomes, the earning members, the total
number of children, members of the family, etc.




Sampling Method

.But it is not always practical to collect information from all the units of
the population.

It is a time-consuming and costly method. Thus, an easy way out would
be to collect information from some representative group from the
population and then make observations accordingly. This representative
group which contains some units from the whole population is called
the sample. In sample survey, information is collected from a few
selected unit of the population.

For example, if you want to carry out a survey to find out student’s
feedback about the canteen/library facilities of your college , Instead of
all the students of college we will select some students form a part of
the ‘population’ for your study.
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Types of Sampling Methods - probability &

Methods of
sampling

Probability

: Non -Probability
sampling

Simple Systematic Quota Convenience

Random random Stratified Clustered sampling sampling
sampling sampling sampling sampling
method
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