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Plus One Statistics

Chapter -1

Introduction to Statistics for Economics

What is Economics?
“It 1s the study of man in the ordinary business of life.” -
Alfred Marshal-
The term ordinary business of life includes, the behavior of seller, consumer, producer,
service provider etc..
Why economics?
= Human wants are unlimited
= Resources are scarce
= The resources have alternative uses
= There arise problem of choice
So economics studies how to satisfy the unlimited human wants with limited resources

which have alternative uses.

Basic economic activities: They are production, consumption and distribution.

Meaning of Statistics
Statistics can be defined in singular and plural sense

Singular Sense

Statistics deals with the collection, classification, analysis, interpretation and
presentation of numerical data.

Plural Sense

Quantitative information or data.
Economic data
Two types;

1) Quantitative data

Classification of data based on the quantities that can be measured. Eg: - Height, Weight,
Income, Price, Tax etc.

2) Qualitative data
Classification of data based on qualities or attributes. Eg:- Honesty, Intelligence,

Aptitude, beauty etc.
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Plus One Statistics

What ‘statistics’ does?

(Importance or Uses of statistics in economics)

It is helpful to present economic facts in a precise and definite form.

It is helpful in condensing mass data into a single figure

It is helpful to understand an economic problem.

It is helpful to find out the causes of economic problems

It is helpful to formulate suitable economic policies

It is helpful in finding relationships between different economic factors
It is helpful to predict future trends and changes in the economy.

It is helpful to formulate plans and policies.

Limitations of statistics

Statistics does not study individual facts
Statistics deals only with quantitative data.
Statistics does not give 100% accurate result

Statistics can be misused.
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Plus One Statistics

Chapter-2

Collection of data

In the collection of data, the following terms are commonly used.
Investigator: - The person or institution which conducts statistical study
Enumerator: - The person who collects data from the field of study
Respondent: - The person who provides data to the investigator or enumerator.
Universe : Area of collecting data
Population : Totality of the items under study.
Sources of data — Two types
a) Primary Data
Data collected directly by the enumerator are called primary data. It is the first hand
information & Original.
Eg:- Census
Merits :
e Itis More reliable
e [tis more accurate
e Data can collects directly
e Original data
Demerits :
e Collection more expensive & time consuming,
e Trained enumerator required for the collection of data
e Personal bias of enumerator affects the data
b) Secondary data
Data collected from published / unpublished sources are known as secondary data.
Eg:- for published source:
Govt. publications, newspaper, magazine, website, reports of various agencies. etc.
Eg: for Unpublished Source:

Unpublished data from private offices. Research institutions etc.
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Plus One Statistics

Merits Demerits:

= Less expensive = |ess accurate data
= Less time required, = Less reliable

= No enumerators required » Low clarity

How do we collect Primary data?
Survey is used for collecting primary data.
survey
Survey is a method of gathering information from individuals. The tool of survey
IS questionnaire/ interview schedule. Questionnaire is a list of questions and possible
answers prepared by investigator for conducting survey.

Characteristics or Qualities of a Good Questionnaire

Questions should be simple and easy to understand.
Questions don’t become too long.

Avoid Personal Questions.

Questions should move from general to specific.

Questions should not use double negatives.
Methods of collecting primary data.

1. Personal interview

The investigator conducts face to-face interviews with the respondents is
known as personal interview
Advantages
= High response Rate
= Can use all types of questions
= Best for open-ended questions
= Chance for clarification of questions.
Disadvantages
= Itis expensive & time consuming
= Possibility of influencing respondents

= Unsuitable when the area of study is large.
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Plus One Statistics

2. Mailing a questionnaire.

Questionnaire is sent to each individual by or mail with a request to complete and
return it by a given date.

Advantages

= Less expensive

= Suitable to remote area

= No influence on respondents

= Best for sensitive questions
Disadvantages

= Cannot be used by illiterates

= Reactions cannot be watched

= Cannot explain ambiguous questions

= Long response time

3. Telephonic interview

The data are collected from the respondents over telephone.
Advantages
= Relatively low cost
= less influence on respondents
= Relatively high response rate
Disadvantages
= Limited use
= Reactions of respondents cannot be watched
= Possibility of influencing respondents.
Pilot Survey
It is a pre-testing of questionnaire with in a small group. It provides a preliminary idea
about the actual survey.
Importance of Pilot Survey
= |t helps to know the shortcomings of the questions.
= |t also helps to assess the suitability of questions & clarity of instructions,
= |t assess the performance of enumerators

= \We can measure cost and time involved in the actual survey
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Plus One Statistics

CENSUS AND SAMPLE SURVEYS

Census
A survey, which includes every element of the population, is known as Census or the
Method of Complete Enumeration
Advantages
= Studies every unit
= Accurate & reliable result
= Free from sampling errors
= Useful for further studies
Disadvantages
= Time consuming
= EXxpensive
= More enumerators needed
= Not applicable for infinite population

Sample survey

Sampling is the process of selection of sample from the population. A sample
refers to a group or section of the population from which information is to be obtained.
Advantages
= Lower cost
= Reliable & accurate information
= Lesstime
= Smaller team of enumerators required
Methods of sampling
Mainly, there are two methods of sampling.
1. Random sampling
2. Non — random sampling
Random sampling
Every individual of the population has been an equal chance of to be selected as
the sample. Two methods of random sampling are;
a) Lottery method

b) Random tables number method
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Plus One Statistics

Lottery method:- Under this method, all items of the population are numbered on

separate paper slips of identical size and shape. Then these paper slips are put in to
container and shuffled well. A blind selection of paper slips is made from the container to
construct the sample.

Table of random number:- Under this method random numbers are generated by

specific mathematical method based on probability.
Non random sampling
Every individual of the population has no equal chance of being selected as the
sample. Main forms of non-random sampling are;
a) Convenient sampling
b) Judgment sampling
c) Quota sampling
Sampling error
Sampling error is the difference between an actual value (Census method) and a
sample value (Sampling method)
Sampling error = size of population — size of sample
Sampling error = Actual value — estimated Value
Sampling error can be minimized by taking large number of samples.
Non Sampling Error
Errors arising at the time of observation, tabulation etc. are called non Sampling errors.
It is more serious than sample error. Some of the non-sampling errors are;
= Error in data acquisition
= Mistakes in copy writings
= Non-Response Errors
= Sampling Bias
National and state level agencies for data collection
= Census of India
v The census of India provides complete demographic records of population.
v"In India census is carried out every ten years.
v Census data collected and published by the Registrar General of India.
v" The last Census of India was held in 2011
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Plus One Statistics

= National Sample Survey Organization (NSSO)
NSSO was established to conduct Nation-wide survey on different socio
economics issues like poverty, unemployment etc...’Sarvekshana’ is the
quarterly publication of NSSO

= Central Statistics Organization (CSO)

» Registrar General of India (RGI)

= Directorate General of Commercial Intelligence and Statistics (DGCIS)

= | abour Bureau, etc.
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Plus One Statistics

Chapter-3

Organisation of data

Raw Data
Data collected in its original form is called raw data.
Classification of Data
The arrangements of data in to groups or classes according to the similarities are called
classification of data.
Types of classification
1. Chronological classification (Time Series): -
Classification based on time such as years, moths, weeks etc.
2. Geographical or spatial classification: -
Classification based on area or geographical differences
3. Qualitative classification: -
Classification based on quality or attributes such as intelligence, beauty etc.
4. Quantitative classification:-
Classification based on quantities such as height, weight etc.
Variable
Variables are those data, which can be expressed or measured in terms of Quantity. These
values are capable of changing from unit to unit.
Eg:- Height, weight, distance etc.
Variables can be classified into two;

1. Discrete variable.

Discrete variable is those which can take only certain values.
Eg:- 1,2, 3,4etc.

2. Continuous Variable

A Continuous variable is that which can take any numerical value between two values

such as fractional, decimal, certain values.

Eg:-1,2,3,45,527, Zetc.
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Methods of arranging data
1. Array (Individual Series)

2. Frequency array (Discrete series )

3. Frequency distribution (Continuous series)

Array

The arrangements of data in ascending or descending order of magnitude.

Example: - Raw data: 7,3,5,2,4,1,6 ------ > Array: 1,2,3,4,5,6,7.
Frequency array
It is the arrangement of data of a discrete variable. Here, items are arranged with
frequencies.
Construct a frequency array for the following data.
Examplle:-
40,50,30,10,40,30,20,40,10,30,40,50,20,50,40,30,20,40,20,30,50,40,40,30,20,30,40,30,4
0,

Marks Frequencies
10 2
20 5
30 8
40 10
50 4

Frequency Distribution

An orderly arrangement of data according to the magnitude of observations in different
classes along with their corresponding frequencies is known as frequency distribution.
Example: - Construct a frequency Distribution table for following data.
49,2,55,20,45,39,53,10,60,43,31,59,29,47,35,54,6,49,36,51,25,32,13,40,30,26,39,44,9,34
,23,31,48,18,38,27,32,0,35,24,15,14,21,12,25,28,11,19,16,69
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Plus One Statistics

l Class Tally Mark Frequency

0-10 1117/ 4
10-20 N 111/ 9
20-30 I L 10
30-40 N L1 12
40-50 Y 11 8
50-60 Vo 27 5
60-70 // 2

Total 50

We have to know the following things while constructing frequency distribution.

>

class.

Selection of class

A class should not be too big or too small .There should not be too much classes or
too short. Eg:- 0-10, 10-20, 20-30 etc.

Class Limits

The class limits are the lowest and the highest values that can be included in the

In the class 20 — 30, 20 is the lower class limit 30 is upper class limit.
Class interval or Class width
It is the difference between the upper and lower class limits.
Class interval = upper limit — lower limit
The class interval of the class 50 — 100 is 50 i.e. (100 — 50 = 50)

Class mid-point or Class mark

Upper Limit + Lower Limit
2

Class Midpoint =

Class frequency (f)
The number of values corresponding to a particular class is known as the class

frequency.
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Plus One Statistics

Example:-
Class | Frequency | Lower class | Upper class Class Class
() limit limit interval | midpoint

0-10 5 0 10 10 5
10-20 20 10 20 10 15
20-30 10 20 30 10 25

30-40 25 30 40 10 35

40-50 15 40 50 10 45

How to prepare frequency distribution.

The following points should be kept in mind while preparing a frequency

distribution

> wo b P

Size of each class

Decide the number of classes.

Determination of class limits

Availability of class frequencies

5. Putting tally mark (/) for each frequency

Question: - Prepare a frequency distribution for the following data.

Answer:-

28 36 15 8 46 39 18 24 34 9
15 19 26 34 42 29 43 27 10 55
13 52 35 41 26 36 20 39 58 6
66 18 25 43- 32 21 40 33. 50 7
33 35 41 68 22 39 42 10 36 11
I Class Tally Mark Frequency

0-10 117/ 4

10-20 N 1117 9

20-30 I T 10

30-40 N L1/ 12

40-50 177 8

50-60 Vo ¥V 5

60-70 // 2

Total 50

Different methods of constructing frequency distribution

There are two methods;

a) Exclusive method

Under this method, upper limit of one class will be lower limit of next class.

Vijayabheri Malappuram Dist. Panchayat Educational Project
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Univariate & Bivariate distribution
a) Univariate Frequency Distribution
The frequency distribution of a single variable is called a univariate distribution
b) Bivariate Frequency Distribution:

A Dbivariate distribution is the frequency distribution of two variables.
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Chapter-4
Presentation of data

There are three forms of presentation of data:
1. Textual Presentation
2. Tabular Presentation
3. Diagrammatic Presentation
Textual Presentation of Data
In textual presentation, data are presented in the form of text.

Eg:- During the second wave of covid 19, a lock down declared in Malappuram
town, 82 shops were closed while 7 medical stores were found opened.
Tabular Presentation of data

It is the systematic organization of data in rows and columns
Types of classification in tabulation of data.

1. Chronological classification

2. Geographical or spatial classification

3. Qualitative classification

4. Quantitative classification.
Parts of a table

a) Table number

b) Title :- It gives a brief description of contents

c) Unit of measurement

d) Stubs:- Row headings

e) Captions:- Column headings

f) Body of the table:- Numerical information

g) Sources note: - It is given just below the table. It represents the data sources

h) Foot note:- It gives further explanations to the items given in the table.
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TR

Column heading/ captions

Row Heading/ stubs
)
o
2

[ Source ]

Diagrammatic Presentation of data.
It is more effective method of presenting data than tables. It provides quickest
understanding of the situation.
Types of Diagrams
1) Geometric diagrams
2) Frequency diagrams
3) Arithmetic line graph
A) Geometric Diagram
1. Bar diagram
a) Simple bar diagram
b) Multiple bar diagram
c) Component bar diagram
2. Pie diagram

Simple bar diagram
It comprises a group of equispaced and equiwidth rectangular bars for each class or

category of data. Example given below;
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138

150

125

100

75

Population

50
35
25

25

India USA Pakistan
Country

Multiple bar diagram

It is used for comparing two or more sets of data.

Example:-

Export & import 3 years

Year Export Import
2000 500 300
2001 750 400
2002 400 700

m Export
H Import

2000 2901 2002
Years

Component Bar Diagram

It is also known as sub divided bar diagram. It is very useful in comparing the size of
different parts of each bar. In this diagram the total and sub divisions of total are to be

presented.
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Example:-
180 .
Admission 160 Humanities
= 140 .
EE .g & e
erce | 2100
E o m
2016 60 65 40 165 = Science
C( 60
2017 40 50 60 150 . 2
2018 50 60 40 150 -
o
2016 2017 2018
Pie diagram

It is a component diagram in which a circle is divided into different parts according to the
magnitude of data.
Steps

e Convert the values in to percentage. l.e.,

Value of the component

x 100
Total value

e Convert the percentage into angles (Percentage value X 3.6)
e Draw circle and divide into parts according to magnitudes.
Example:-

Qn. Draw pie diagram for the following data

Solution:-

Monthly Expenditure (in Rs)
Items Expenditure  |Percentage |Angles
Food 2500 36.23 130.43
Clothing 1500 21.74 78.26
Education 1700 24.64 88.70
others 1200 17.39 62.61
Toal 6900 100.00 360.00

m Food

m Clothing
® Education

m others

Vijayabheri Malappuram Dist. Panchayat Educational Project Page 18



Plus One Statistics

B) Frequency diagrams.
Diagrams which represent grouped frequency distribution are called frequency diagrams.
Important frequency diagrams are:
= Histogram
= Frequency polygon
= Frequency Curve
= Ogive
Histogram
It is a set of rectangles on which class interval plotted on X axis and frequency on Y axis.
It is a two dimensional diagram.
Steps to draw
¢ Plot class interval on X axis and frequency on Y axis.
+«»+ Draw rectangles based on class intervals as width and frequencies as heights.
Example:-

Draw a histogram for the following data.

Wages in Rs. No. of workers.
19 ‘/
010 5 2 b _
10-20 : S ot = %V
H 7
oA Y |
R
50-60 ' 6 %7 % 7 %//
£0-70 3 O 1020 30 405060 70
Wages
Frequency polygon

By joining the mid points of the top side of the rectangles of the histogram, we get

frequency polygon. It can be drawn with or without histogram.
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Example:-

Frequency polygon with Histogram

0-20
20-40
40-60
60-100
100-120

Total

6
4
10
16
14

Marks  No. of students

Frequency Curve

Number of Students

18

16

14

12

10

Y
A

20

40

60 80

Marks

Frequency curve is obtained by joining the points of frequency polygon by freehand

smooth curve.

Example:

No. of Residents

0-10 150
10-20 300
20-30 500
30-40 800
40-50 1000
50-60 900
60-70 400
70-80 100

Ogives /Cumulative frequency curves

Ogives are two types

1. Less than ogive

Number of residents

1200 +

1000

800 ~

600

400 -

200

300
/4
150

v

800

Smooth frequency Curve

Nl

1000

™\ 900

/

500/
/v

Lg%

10 2

0 30

40 50 60 70 B0
Age (Years)

Frequency curve

It is the graph of less than cumulative frequencies. Less than cumulative frequencies

are obtained by adding the frequency of a class to its succeeding frequencies.
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2. More than ogive
It is the graph of more than cumulative frequencies. More than cumulative frequencies
are obtained by adding the frequency of a class to it’s preceding frequencies.

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

= Connect the points with curve.

Example:
T
Marks No. of CF(Less CF (More -
students than) than) 5 40t Moro than ogive Loss than ogive
50-60 4 4 36 )
G 30
60-70 8 12 32 &
o
Y.
70-80 12 24 24 9 KP
T 1
o |
80-90 6 30 12 E o} !
5 Ym
00-100 6 36 6 % '
0 % 60 10 s s 1w

Vijayabheri Malappuram Dist. Panchayat Educational Project

Page 21



Plus One Statistics

Arithmetic line graph

It is also known as Time series graph. The graph represents different values of variables

in different time periods.

Day

Day Mon Tues Wed Thurs Fri
Earnings 300 450 200 400 650
700

s 7
w0 A K
Eamings 200 / \ /
200 /
100
0
Mon Tues Wed Thurs Fn
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CHAPTER-5
MEASURES OF CENTRAL TENDENCY

Points to Remember :-
A central tendency is a single figure that represents the whole mass of data. Arithmetic
mean or mean is the number which is obtained by adding the values of all the items of a
series and dividingthe total by the number of items.
When all items of a series are given equal importance than it is called simple
arithmetical mean and when different items of a series are given different weights
according with their relative importance is known weighted arithmeticmean.
Median is the middle value of the series when arranged in ascending order.
When a series is divided into more than two parts, the dividing values are called partition
values.
If a statistical series is divided into four equal parts, the end value of each part is called
a quartile and denoted by ‘Q’. The first quartile or lower quartile (Q1) is that value
which divides the first half of an orderly arranged series into twoequal parts.
Third quartile or upper quartile (Q3) is that value which divides the latter half of an
ascending orderly arranged series into two equal parts.
Mode is the value which occurs most frequently in the series, that is modal value has the
highest frequency in theseries.

Main purposes and functions of averages.

1)To represent a brief picture of data. 2)Comparison 3)Formulation of policies.
4)Basis of statistical analysis. 5) One value for all the group or series.

Essentials of a good average.

1) Easyto understand. 2) Easyto compute 3) Rigidly defined.
4) Based on all the items of series. 5) Capable of algebraic treatment.

Merits of Arithmetic mean

1) Simplicity 2) Certainty 3)Based on all values. 4) Algebraic treatment possible.

5) Basis of comparison. 6) Accuracy test possible.
Demerits of Arithmetic mean.

1) Effect of extreme values. 2) Mean value may not figure in the series 3)Misleading

conclusions. 4) not be used in case of qualitative phenomenon.
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Merits of Median

1) Simple measure of central tendency. 2) It is not affected by extreme observations.
3)Possible even when data is incomplete.4) Median can be determined by graphic
presentation of data. 5) It has a definite value.

Demerits of median.

1) Not based on all the items in the series. 2) Not suitable for algebraic treatment.
3)Arranging the data in ascending order takes much time. 4)Affected by fluctuations of
items.

Merits of mode

1) Simple and popular measure of central tendency.
2) It can be located graphically with the help of histogram.
3) Less effect of marginal values.

4) No need of knowing all the items of series.

5) Itis the most representative value in the given series.

Demerits of mode

It is an uncertain 3) It is not capable of algebraic treatment. Procedure of grouping is
complex. 4) It is not based on all observations.

Relation among mean, median and modeMode = 3 median - 2 mean

Location of median by graph -

By ‘Less than’ or ‘More than’ ogives method a frequency distribution series is first
converted into a less than or more than cumulative series as in the case of ogives, data
are presented graphically to make a ‘less than’ or ‘more than’ ogive N/2 item of the
series is determined and from this print (on the y-axis of the graph) a perpendicular is
drawn to the right to cut the cumulative frequency curve. The median value is the one
where cummulative frequency curve cuts corresponding to x-axis.Less than and more
than ogive curve method present the data graphically in the form of ‘less than’ and
‘more than’ ogives simultaneously. The two ogives are superimposed upon each other
to determine the median value. Mark the point where the ogive curve cut each other,
draw a perpendicular from that point on xaxis, the corresponding value on the x-axis

would be the median value.
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Class
fl = Frequency of the modal class.
2 = Frequency of the group succeeding the
modalclass
C = Class interval of moda’l class
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Chapter 6
MEASURES OF DISPERSION

Dispersion is the extent to which values in a distribution differ from average of the
distribution. The important measures of dispersion are:
1. Range
2. Quartile deviation
3. Mean deviation
4. Standard deviation
5. Lorenz Curve

Range (R)

Range is the difference between the Largest and Smallest value in a distribution

R=L-S

R= Range; L= Largest Value

S = Smallest Value

Coefficient of Range = =3
L+S

Example 1

Calculate Range and its co-efficient from the following data.
20, 25, 29, 30, 35, 39, 41, 48, 51, 60, 70
R=L-S; L=70; S=20
R=70-20=50

P L-S 70-20 50
Co-efficient of range = — = ===
L+S 70+20 90

56

Quartile Deviation (QD)
Half of inter-quartile range is called Quartile deviation. It is calculated by using upper

and lower quartiles: Qs and Q,

Inter-quartile range = Q3 — Q;

. . . 3—-Q1
Quiartile Deviation = g3-ol
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Calculation of OD in an Ungrouped Data

Steps
1. Arrange the data in ascending order.

2. Flnd Ql, Ql - (w)th Item
3. Flnd Q3 Q3 — (w)th Item
4. Calculate QD oD =<

2

Example 2

Calculate quartile deviation and co-efficient of quartile deviation from the following data.

40, 56, 80, 24, 60, 30, 100

Solution
Arrange the data in ascending order.
24, 30, 40, 56, 60, 80, 100

Q, = (’V“)th Item = (Z5)" Item = 2 = 2" Item = 30
Qs = 3(—)" Item = 3(7“)th ltem =22 = 6" Item = 80
Q;=80
_ Q3-Q1 _80-30 _ 50 _
QD= 2 2 2 25
Co-efficient of Quartile deviation = g3=01
Q3+01
=22 = 22 - 0455
80+30 110
Grouped data;
Continuous Series
Steps to find QD in continuous series.
1. Find Cumulative Frequency
2. Find Q
Q== " Item; Ql—L+(4 Tyxi
3. Find Q3

Q= L0 item;  Qy=3+(:7)xi

4. Calculate QD; QD=2

2
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Example 3
Calculate QD from the following table
Mark 20-25 25 -30 30-35 35-40 40-45
No. of students 4 20 50 14
Solution
Mark No. of Students | Cumulative Frequency
ar
() (CF)
20-25 4 4
25-30 20 24
30-35 50 74
35-40 32 106
40 - 45 14 120
Q, = % " Jtem % = 30" Item
Qg lies in the class 30 — 35
Q=L)X
L=30;  ==30;  cf=24;f=50;i=5
Q,=30+ 3"5‘024 x5 =30+ 0.6 =30.6
_ 3Nty 3x120 _ 360 _ ~nth
Qs = e Item T -, T 90" Item

Qs lies in the class 35 — 40

Q;=35+ 9"3‘2” x5 =35+25=375
QD = Q3;Q1 _ 37.5;30.6 345
Coefficient of QD = L= 3757306 _ %9 _ 101

Q3+Q1 37.5+30.6  68.1

Standard Deviation

Standard Deviation is the square root of the mean of squared deviations from

mean.

Vijayabheri Malappuram Dist. Panchayat Educational Project

Page 29



Plus One Statistics
Standard deviation in an ungrouped data.

2
oo [Erd
n

o = Standard Deviation
d=X-X

n = No. of items in the distribution

Coefficient of SD = % X 100

Example 4
Calculate standard deviation and its co-efficient from the following data
d
X d®
X-24
5 -19 361
10 -14 196
25 1 1
30 6 36
50 26 676
SX=120 X =2 =2=24
o= [HE Yid? = 1270
= |2 V254=15.937
Co-efficient of QD = = % x 100
o =15.937; X=24
_15.937
== X 100
=66.4

Grouped data

Continuous series
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Steps to calculate SD

1. Calculate Arithmetic mean = X = sz—;n
2. Findd, d=m-X
3. Find d®
4. Find fd? ; multiply f with d? column
5. Sum up the value of fd? column to get yfd?
6. Sum up the values of frequency column to get Y:f
7. Apply the following equation to calculate SD
42
Example 5
Calculate SD and its co-efficient from the following table
Mark F M d d° fd*
m — 35
10-20 1 15 -20 400 400
20-30 2 25 -10 100 200
30-40 3 35 0 0 0
40-50 2 45 10 100 200
50 - 60 1 55 20 400 400
Yf=9 Yfm=315 Yfd* = 1200
X=tm_35_g35
xf 9
o= \/Z;lz = [2X=VI3334=116

Coefficient of SD = % X 100 = % x 100

=33.2
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CHAPTER -7

CORRELATION
MVANMITWo

Correlation is defined as a statistical tool used to establish the relationship

between two or more variables.

© = 2l068BUW3 ®o2enss miawo & JallSleg)m@lmeal  1W)88 qvioeIsle

DaldhO6MAIEM MVadENIMWO.

Types of Correlation

quonanqwm"lon@ 633U

1. Positive Correlation cs«uocm“]g“]o‘j MVAONITWOo

When two variables move together in the same direction, correlation is positive.

Example: ~ When income falls, consumption also falls.

When income rises, consumption also rises.

©  21068B3)0S Melyo 360 GlWlad 21ile0)EMI0U8 TVA0ENITWo EaldmilgT

al @R ldlen)o.

930:- QIOYAOMo &)S}EMUIUE DalGBIWO &)S)IM).

QIO)AOMO BI0WYEMIOUB DalGBINO BIOW)AN).

2. Negative Correlation - om»glal auanenimwo

When the two variables move in opposite direction, correlation is negative.

Example:-  When price rises, demand falls.

When price falls, demand rises.

©  aloeBzg)es ;e alaol® Gludled 21ellen)emIoud TvaosnITWwo

omnglai @R Wlclen)o.

930:- aflal $;)S)emIoud AWlaoad ©;)0WIaM).

ailel $)0W)emIoud Wl@dad &,)syam).

Positive Correlation

cnjoqv1g°](i|“ MVaNMITWo

Negative Correlation

amwg“lcii aMVANMITWo

Income and Demand
Hardwork and success
QIo)20mMao Ala0ad)o

2003 ABHN)o allkwal)o

Price and Demand
sale of ice cream and temperature
allei®yo allaom)o

9ag)MV(H 121608 alldda Mo DDFHAAI0
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Techniques for measuring Correlation

Va0MINWo BRBHNINMIMBS TVCH> M63BUI

1. Scatter Diagram

(Al 1d6emMM @Rco6al o1l

2. Karl Pearson's Co-efficient of Correlation

$0U0allCWAIVH TVAOENINW !EMIB:0

3. Spearman's Rank Correlation

(Tﬁojlq»(amoemg 008> VAONIMWO

Scatter Diagram

(ald1@emm @Rcoal ool

Vv

Perfect Positive Correlation

alde catomvlglal avanenIMwo

Straight line rising from left to right
NSO MIAN QIRICOMES QAUGRUIH)aN

0 X

Vv
b

0
Perfect Negative Correlation
alde) O©M®NQTIAl AVanENIMWO

Straight line falling from left to right
DSOMMIAD QIRICOMEE) &)}0WIAN

Vv

Positive Correlation
emomﬂg“ldi MVAOENINWO

CMNOCO6L CMNACO6L
A A -
* k>
* * * kL *
* o Ky X * ok
** * * *

Negative Correlation

ommgﬂoﬁ MVAOENIMNWoO
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Karl Person's Coefficient of correlation

3003 aflCEIVHAZ TVANNIAW N}EMIB:0

XXy

r=
VIX2X( Yy2

x=X— X x=2
N
y=Y—Y y= 2t
N

Example :

Calculate Karl Pearson's Co-efficient of Correlation
008 aflCETVHG MVAOMITNWD W}EMIB:0 &  JallSlen)d:.

X: 25 22 28 30 20 38 24 23 18 12
Y: 20 25 22 28 19 31 27 24 30 24

Solution

X X_ N Y y_ v Xy
(X-X) (Y-Y)

25 25-24=1 1 20 20-25=— 25 -5
22 22-24=—2 4 25 25-25=0 0 0
28 4 16 22 -3 9 —12
30 6 36 28 3 9 18
20 —4 16 19 —6 36 24
38 14 196 31 6 36 84
24 0 0 27 2 4 0
23 -1 1 24 —1 1 1
18 —6 36 30 5 25 —30
12 —-12 144 24 —1 1 12

Yx =240 Yx“=450 |[YY =250 Yy' =146 | Yxy=92
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Firstly we have to find out X

@RBYo X 63 melyo H06mMemo.

Then the value of x (small x) has to be found

M X (621010 X) &G M)_ljo H6MEMo

Then value of Y has to be found
™ Y &a3 myeijo H06mMemo

f= 2%
VIxx/Ey?
92
V450 x 146

92

= = 0.358

256.32

X=2 =209y
N 10

x=X-X

Y= ==
N 10

(Positive Correlation gatomilglal auaoeniawo)

Value of Correlation (r)
MVaoIMLODIOE Melyo (r)

Nature of Correlation
cn)noemdw«smﬂm@ auic2Qlo

Perfect Positive Correlation

+1 a@em Galomvlglal qvaoeniTwo

1 Perfect Negative Correlation
andem em»glal avaoeITMwo

0 No Correlation

m)ooml(rwm%

Greater than '0" but less than 1
)R GOMHNOUB H)S)MENo BaVIEM

BNHOUB )00

Positive Correlation
csoJoqu”Ig"]o‘j VAOENINWO

Less than '0" but greater than -1
AR COMEHIUD B0 HMNQTA]
SANIGMHNIUT B)S)MENo

Negative Correlation
om®»Qlal MVaneNITWo

Spearman’s Rank Correlation

crﬁojloo)@o&c@ 008> MVa0NITWo
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D= Difference of the two rank (R1-R2)

@  00B:&HBIOS QIY@LOTVOo
N = Number of observation
008N HBIOS af)6No
Following are the ranks given by two judges to 10 participants. Calculate Rank

Correlation
0 = RWHI20d 10 aErVEI3MOB:uBH6 MTHIW 008 @RYEM IO MTIHIWICE6)

M®. 0085 TVAONIATWO &  JallSlee)s

Judge | : 2 1 3 8 4 10 5 7 6 9
Judge Il : 3 2 4 6 1 8 7 9 5 10
Rank | Ry Rank IR, | D=R;—R; D’
2 3 —1 1
1 2 —1 1
3 4 —1 1
8 6 2 4
4 1 3 9
10 8 2 4
5 7 -2 4
7 9 -2 4
6 5 1 1
9 10 —1 1
YD’ =30
2
r=1- N(61§2D—1)
—1__6x30
10(102-1)
—1_ 180
10 x (100-1)
_ 1 _180
10 x 99
-1 _ 180
990
= 0.818
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If ranks are not given

008103 ®anisleala:lod

5 allzodmAleuBss DEnEeMIAlS;T0, adlrigol ag)m] allauweesgl@d eIElay
20QH6) IO MTB1V]BHHNIAM). 008 TVAONUTWO &  )ailSIee)ds.
Example:  The following are the marks obtained by 5 students in Economics and
History. Find the rank correlation.
Economics: 60 58 70 75 65
History : 72 65 55 70 66

Economics R, History R, D=R;-R; D?
60 4 72 1 3 9
58 5 65 4 1 1
70 2 55 5 -3 9
75 1 70 2 -1 1
65 3 66 3 3 0

20
_ 6Y.D?
r=1- N(N2-1)
_ 6x20
5(52-1)
120
a 5 x24
—q 120
a 120
=1-1
=0

The value of correlation lies in between +1 and -1

MVaoMNINLODIOM Melyo +1myo -1 Mo @swilenWldle)o.
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Chapter 8
INDEX NUMBERS

Index Number:-It is a statistical device used to measure the relative change in the

magnitude of a group of related variables in different situations.
CHARACTERISTICS OF INDEX NUMBER

e Index Number is specialised averages.

¢ Itinvolves the computation of average value of a phenomenon.
e It measures the net change in a group of related variables.
e It measures the effect of change over a period of time.

Simple Average Price Index

P01 = 221 100
3P0

P0O1=Price Index, P1 = Price of commodity in the current year, PO = Price of commodity

in the base year.

Weighted aggregative Price Index

The index number computed after assigning due to different items under study is
called Weighted Index Number. They are two types,
1. LASPEYRES METHOD

_ XP1q0
~ ZP0q0

2. PAASCHE’S METHOD

P01 x100

Simple Average Price Relative Method.

P01 = ZE—éxlOO/N Here N = Number of commaodities

CONSUMER PRICE INDEX (CPI)

The consumer price index measures the average change in retail price. It intends to

represent the average change in the prices paid by the ultimate consumer for a specified
quantity of goods and services over a period of time. The consumer Price Index Numbers

or Price of Living Index Numbers. The following formula is used for calculating CPI.

Vijayabheri Malappuram Dist. Panchayat Educational Project Page 38



Plus One Statistics

_ ZWR R = EXlOO
PO

CPI =
IW

Uses of CPI in Economics

= To determine the purchasing power of money.
= To determine real wages.
= To deflate income and value series in National Accounts.
= To negotiate wage and wage contracts.
= To adjust wage or components of wage like DA.
= To help the Government in formulation of wages policy, price policy, taxation
etc...
WHOLESALE PRICE INDEX (WPI)

The wholesale price index number indicates the changes in the general price level.

It shows price changes for all commodities sold without any reference to consumer
category. In India 2011-12 is taken as the base year for construction of WPI.
INDUSRIAL PRODUCTION INDEX (IPI)

It measures changes in the level of industrial production comprising many

industries. It includes the production of the public and private sector. In India 2004-05 is

taken as the base year for the construction of IPI.

Agricultural Production Index (API1):- This index is the weighted Average of

quantity relatives

Human Development Index (HDI)

HDI is a composite of three variables namely Life expectancy, Educational attainment
and Standard of Living.

SENSEX:- It is the short form of Bombay Stock Exchange Sensitive Index.1978-79 is
taken as the base year. It is the bench mark of index for the India stock market. It consists
of 30 stocks represented by 13 sectors of the economy. A rise in Sensex indicates that the
market is doing well. It is oldest index in the country.

NIFTY:- 1t is the Index number of National Stock Exchange. It comprises of 50
companies from 24 different sectors.

Issues In The Construction of An Index Number:- The major problems associated

with the construction of index numbers are ;
1. Purpose of index numbers.

2) Choice of commodities and number of items.
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3) Selection of base year and current year.

4) Collection of data relating to price and quantities.

5) Choice of price.

6) Selection of an average.

7) Interpretation of the index.

Importance Of Index Numbers In Economics

1.
2. Wage negotiation.
3.
4
5

For policy making.

Formulation of income policy.

. To measure the rate of inflation.

. To know the change in industrial production.
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Chapter -9
Use of Statistical Tools

What is a project?
Project means any plan or programme that includes the study of a particular problem, its
analysis and solution.
Steps towards making a project
1. ldentifying a problem or an area of study

The first step to prepare a project is identifying a problem for study. The purpose
of the study should be clearly stated. Problems like poverty, availability of drinking
water problems, unemployment etc. may be considered for a project.
2. Choice of target group

The second step is to identify and choose the group from which data are to be
collected. If the project is related to drinking water, urban and rural population forms a
target group.
3. Collection of data

Data can be collected by using different methods like personal interview, mailing
questionnaire, telephone interview etc. Primary and secondary sources are available for
this purpose. The objective of survey determines which sources to be selected for the
collection of data.
4. Organisation and Presentation of data

The next step is to organize and present data in a systematic manner. The collected
data can be presented in the form of tables, graphs, diagrams etc.
5. Analysis and interpretation

Averages, measures of dispersion, correlation etc.. are the important statistical
tools for analysis and interpretation.
6. Conclusion

It is the last step. Based on the result, we can predict the future and give
suggestions for policy making
7. Bibliography

Bibliography represents the secondary sources of data used in the study.

Structure of a Project Report
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A standard project report should have certain essential elements. Such as;

1. Introduction
. Statement of the problem

. Objectives

. Analysis

2

3

4. Methodology
5

6. Limitations

7

. Conclusion
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Chapter 1

Introduction to Statistics for Economics

af) QMM LIMUDIBH UMV (D0?
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Alfred Marshal
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> @MODA0W Q0M)aHY @1)QIUd) B30I
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Chapter 2
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Chapter 3
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OO0  GUOMIBEITE  B0GOO BOMAUo  LIGODAEM. 60} BOMo 60)
SO0 OO 2(@A M)allafl S6O)MMSS).
Age : 18,17, 16, 19, 20, 24, 22, 29, 15
@RIV ® G(Vo6m]

OO0 G(U06M 1103 ng)srmnm'lmosrﬁ. (aloWoMio DAileS @R ©dh)aM).
60600 BOMAljo BT H)S}O@ BHOOIOED V) allafleeymm).

Age 18 17 16 19 20

No. of student 2 5 7 3 1
quan® G(woeml

OOMOo  GOMIBEIT Do mIa@io MIlaumla@io AURKNINMOEEBS)OS
@RSIMNIMEMIRI06M BOEMEEBROS (GA’ld:0)2fl0lem)M®. @)SEeo M@ @RAITVIMo

QGO B0) ®)SBa] DIH)o. ©) OIGWIGE CVaB® GVoeM] MIBE1L6 0.

Age 0-10 10-20 20-30 30-40
No. of student 2 5 7 8
ag) & Uy avilal

80) UBYODIO 2oMa  @es)Eem  AdREDlemd  MlalnVla  @REYM
AlwEDE AUBNIMOEIBEBBUE (HA1HCIE0)H ©WIHEMEITE @R@OM  ag)E: UMVl

@1 ag)m) alo@)m).

Age 0-10 10-20 20-30 30-40
No. of student 2 5 7 8
s 8)mulal

DOm0 GUoeMIVIE B0} AURY OO DajM’a @R@ITE ®OM 2U3OAISIM].

Age 6-10 11-15 16-20

No. of students 5 5 10

oHS)MIl  BOMHO8  aBMIGMIl  @ee0d Mlal mlawled @lmye 0.5

B$)0E9)HW)o Do MIDWIOS )OS 0.5 H)F)BHW)o H2lD®ITI AD)L.
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Age 5.5-10.5 10.5-15.5 15.5-20.5
No. of students 5 5

1.

10

In a city 45 families were surveyed for the number of Cell phones they used.

Prepare a frequency array based on their replies as recorded below.
132222121223333332322¢61°F¢6
21 51532427424342031243

2. Prepare a frequency distribution by inclusive method taking class interval of 7 from the
following data.

17 15 22 29 21 23 27 18 12 7 2 9 4 1 8 3 10 5 20 1612

8 4 33 27 21 15 3 36 27 189 2 4 6 32 31 29 18 14 13 15
119 7 1 5 37 3228 26 24 20192519 206 9 28
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Chapter 4
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@R AU ODQAU(B0 BO) a0lEEYINI0 QO] ERGIOM AWIBINADH)S] TVIC(TOAIW)o

9BIORIW)0 B0) @YAUYO Q@0 QUOSE)o.

qmueil@oIy O] Qo : 80) @RHALED Allmosmo ©) AT MVERIMAISHIo
elean queil@oalyom] : arca) avsmilmoayE©lcd AIdYEE 8)0s Daf Ml
®)SEBRBYH )0 BRYAULONHOS ©6)5182jBMEMeEI M16BB)HW)0 B2l@)m).
0)0) cqveil®@IyE®] : )0y Meilmoayolelcd wdy @sg1es Mmlainlawlcd
@)S6BRB)HWI0 BRAULOT®HOS H)102]0d:d M16BB) HW)o H21QaM)
#eso  MIEIM  (N0al : aLIAILE: BOMEBOS B0} @OAl  aISODIeN
@SINOIMEIE8 (S8 Clee)Mm®ae  eesom1elry. oalles e#oelo, @dMVo,
@@Fal, o)’ O)aICTANSS MVAWEED X GR&EUCTICRIHO)0 DOON3 2)LliEEe8 Y
@REHOBICRIEO)0 af)S)Ee)aMN).

80) VoMM @MVl DeleHmled allaflw Oyl «lddsle:ud emslw

MI)»HB @69  6H0S)EWICleeym).  aUImiled 108 W lea] Olauuds

@RAUOCafloe) >
Political parties A B C D E
Seats won 75 55 37 29 10

2. The following data shows the weekly income of families. Draw a simple bar diagram
(nmANWB en1od AWw(o AEES)H)

Family A B C D E F G H I J
weekly income 800 700 100 750 500 &80 420 250 400 360
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3. The following tables shows monthly expenditure of two families. Present the data by

means of a component bar diagram (tIms%mWav _mA Ub{Kw hcipl)

Item Family A Family B
Food 150 350
Clothing 38 120

Rent 56 130
Medical 24 68
Others 70 95

5. Income and expenditure of ten families are given below. draw a multiple bar diagram
using the data (20:351afled eUO@ (o AUOEe)E>)

Income 500 6500 10000 1500 4000 2500 3700 7500 8000 10000
Expenditure 4100 5000 9600 1800 4200 2500 3000 7000 6000 8000

4.Draw a pie-diagram for the following data pertaining to the sale of product in a market

per day
Produtcts Weight
Vegetables 500
Meats 200
Eggs 100
Total 800

5. In a cashew factory out of the 300 women workers 155 engaged in shelling 50 in

peeling 25 in grading and 70 in packing jobs. can you represent it on a pie chart (8®©)
HUW0YEME] 20050108 EREHW)8s 300 MU(®T 6@IFRINEBEITS 155 Gald & w0yl
@afleno 50 @ald w0l ealngleeymm ezoell @leho 25 Gald ®Eo ®IElEM
exzoellofleno 70 Gald aloesleslago agdeals] Glee)aM), 66l 21083 DalcwIila] O

2 { @ 1018606m0?)
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6. The following are themarks obtained by 30 students in a class. Draw a histogram
(a0lequooo QOB )

Marks 10-20 20-30 30-40 40-50

No. of Students 5 8 10 7

7. In a city the weekly observation made in a study on the cost of living index are given

in the following table Draw a frequency poligon ((a0&103mV) aloglend AIES6)6>)

Cost of living index No. of weeks
140-150 5
150-160 10
160-170 20
170-180 9
180-190 6
190-200 2
8. The marks secured by 60 students in an examination are given below
Marks 0-20 20-40 40-60 60-80 80-100
No.of students 5 7 30 12 6

a) Construct the schedule more than and less than Ogives (eaii®ond &=la)o,
c203®oM B=IU)o AUOHE)H>)

b) Draw the diagram

c¢) Locate the median graphically

13. The following table shows that scores obtained by 50 students in the model
examination

Score 0-10 10-20 20-30 30-40 40-50

No. Of students 6 10 14 8 12

Answer the followings questions.

* Draw less than and more than ogive.

* Show the intersection point and interpret the corresponding score

14. A data on the annual profit of a firm is given below, Draw the Time series graph

(8850 MRS (N0al ®QI0IBE)H)
Year 2002 2003 2004 2005 2006 2007
Profit 60 7275 65 80 95
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Chapter S

MEASURES OF CENTRAL TENDENCY
G (BlW (alAMMO)HS @RS DU3

IOl - Average

@REME0 M)EINEBOS MV} ilaflenyan ald MEIS@WIMOEN J0EIWAE! af)a» AIOWIAN®.
$30) MLJ VOIWAIHE DEMBIVIGIEHHENS 1)EMEBBUD

1. @RO® af)B)a|O®IT3 dMANILIH)ID).

2. HEMINIHNIM af)B)a|20WGBlHOEMO

3. )20 MMEBBEBW)o @RSINNIMAIEH BB MOWV]BlEeeMo

4. aqublo® 96MEIWIdlansmo

5. 80) ailel 9meoWldlenemo

avmIam®@ MIW\o (Arithemetic Mean)

830} 2)LILOMIOM 2)9}QIMB @RBANHEBWI0 MV allaflenoad TVOIWIVIMWIV] DalcWOUl]

#9)aN OlMIWoeM) LA MOWLo. DD alfl BYAICMIGY BHI6MIo.

Individual Series (VI®® GWoeM]) : TVIMOD GWOEMIWVIG3 BOWYo B06MOM MAVIAI

H6)AD af)2I0 MVoaIYHBlo 35l DIOM GRGINM ag)elPo OIS a0GlHBPEMo

N

Eg: Mark of 11 Students : 2 4 6 8 10 12 14 16 18

20 22

Yx 132

Sx=132,N=11 £ ==

=12
Discrete Series (@RIVA® GWO6M]): ERAVLAN® GUOMIVIG BOWYo EOMOIM BOGOO
9af)QEOM®I0 BRMIHM G@RYAIYODI] OEHIENE W}EMIBH)AN). @REIM) GUdaHo WIEMM an

LIODIOM @)HOW @RYAOTIWOS @) (N) O3I6NE a0G@lHe)aM).

Mark X Frequency FX
F Mean = Lfx
10 1 10 N
20 6 120
30 6 180
40 4 160 _ _ Yfx _ 570 _
50 ) 100 > fx =570, N=19 T—F—30
N=19 > fx =570
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Continuous Series : TVAO® CVOMIVIT 2OWYo HIEMOM BIGOD  HOINVICMWW)o

wyailel &o6m)aM). GRGIOM @RYQO] HBHINE N)EMIBHNIAM). @RGIM) GUdaHO !I)6N

M aDRIOBING @)HOW @RYAIYODIW)AS

@) OBHIENE a0G1HNaM).

Mark
Mark X | Frequency F | Midpoint M FM
10-20 1 15 15
20-30 4 25 100
30-40 4 35 140
40-50 1 45 45 Sfm=300,N=10 =28 -39
10 300

MOWidho (Median)

830} ¢oemidileal awy )elyeO® dV)ailaflen)am). somaBgEloal CH(BlVWAIW MMRO
alenlo D@. ROWLE0 HIMIM @Y3Lo BOMEEBOB @RYGOVIA06MN (HHACMIGERI0, @A
G02a06M (HAODICRID @RAIMGlaflendo.

Individual : oI GUOEMIWVIGE AOWLHo BHEMIM MVoELILH:OHS @REM] @R)YHHIW

GUdaHo @RAIMAS af)NOTWIEMINSIajo B MGl 2 OIS a0@12j0@ BIFIAN dvo

Mean = % th item

Eg: Marks of 11 Students : 2 4 6 8 10 12 14 16 18
20 22

QI @OS TLOOMED QUM DYEIYR6T) DOW 0.

11+1
2

th item = 6™ Item = 12

% thitem N =11
Discrete Series: @RMLAN® GWOMIWVIMG3 MWL B0 BHIEMOM BOM @RYGOIAOEM (B>
DODMIGLID @RAICOI206IN (HACIGRID af)®}DM)d, TVERIMIAIOBI] &Ho6emMm)d>, N+1/2
aiload myeiso CF @ af)ailos@ocemd 9u36alSian) af)dm GMIBH)H, @@IM) CGMOHOW)

88 ®0W10len)o A lSlwd.

Mean = % th item

Mark X | Frequency F CX
10 1 1 jo= thitem N =19 == th item = 10" Item
20 6 7 . . L
30 6 13 = it include in CF 13, so Median is 30
40 4 17
50 2 19
N=19
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Plus One Statistics

Continuous Series
MIeQalimy
® (30 @RYCOIAOEM (HHACIGAID @RAICOIAOM (HADTIGEID af)P)O)bs.
e  auerilmoalyoml (Cumulative Frequency) £>06m)d»
® N/2 af)aD QVAAIH 0 DalE@IUla] AT HOTY] HO6MYd>
e N/2 o melyo CF @8 af)ailoswocem 9u3ea]S)am) af)an GMIBH)H.

e @ CFm) cMmeo 938®oW1dlee)o 21T GOy

¢  qUVAQd: o QoJ(B@)OUﬂo%)goGn Mean = N+1 th item
2

(20Wydmo @06myemMIMd Inclusive @ROMEIG @@IOM Exclusive @Ry@elaogemo)

% L Lower Limit — oyailom goavload mlaimvia

*» CF Cumulative Frequency alwl@md goavlm) e@og a)sglenss CF

/7

** F Frequency 2lwlm oqS1o03 @ralyoml

%* i Class Interval oMo QY@ L0aV0

Mark X | Frequency F | CF
10-20 1 1 N '
20-30 4 5 5= 10/2 = 5 Median Class 20-30 1 =20, cf=1, f=4
30-40 4 9 i =10
40-50 1 10
10 20 +2=x 10 =20+10 = 30

21®)A@M0MBHo  (Quartiles) AWoQO® moely BOWEIBH] LIElENM  MEIYMOET) 1)@
@0d»ho. 8DAI 3 af)sIPAENS.

8aNJo 2IM)@MNo Q1

Individual Series : VIO GUOEMIVIGE 2IMBDNB0 HIEMIM AVO6ELIYBHHS @6
@RHHIQ GUoaHo BRAIW)AS af)FNOTIEMINSIajo BN B)5] 4 HHIMNE a0GlafoTd &lg)

an MLOAILWIHS MLOOMM@D AUOYAN H)LIA0N BN 2IMBEONE:0

Q1= % th item

Eg: Marks of 11 Students : 2 4 6 8 10 12 14 16 18
20 22

11+1

> th item = 3" Item Q1 =6

%thitemN= 11
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Plus One Statistics

Discrete Series : @RIVAO® GUOEMIWVIGE 21BN H:0 BHIEMOIA BAOD @RHYEGOIAO6EM (B>
DODMIGLID BR@RAIGOINOEM (BHAMTIGEID af)PIONH. TVERIMOAIYOI] Ho6eM)d>, N+1/4
o melyo CF @B ag)ailoswocemo 9udealSiam) af)M GMIBR)H, @R@IM) CGMHOW)BS

®oWGlHe)o0 BaMI0 2IGBGNB0

Mark X | Frequency F CF
10 1 1 N+1 .
Q1 =——th item
20 6 7
30 6 13
40 4 17 Q1 =M1 thitem N =19 222 th item = 5™ Item
50 2 19 2 *
N=19 = it include in CF7, so QI is 20

Continuous Series

IV
® (30 @RYCOIAOEM (HHACMIGRID @RAICOIAOM (HAGTIGEID af)P)O)bs.
e  auerilmoalyoml (Cumulative Frequency) £,06rm)d»
® N/4 ag)aM VA0 DalCWIWla] 21TBMNBG GHIY EHIEM)d.
e N/4 o melyo CF @8 af)ailoswocem 903ea]S)am) af)an) GMIBH)H.
¢ @ CFm) cMmo0o 938®OV1GlE0)0 21BMNS HIY

® VDA L0 DalGWOUIIHN)B>

L Lower Limit - a1®)3@08 Hoadload mlalavla
CF Cumulative Frequency a1@@@nd» oavlm) o®og a)églenss CF
F Frequency a1®)3@0& 0051003 @yaly©m]

i Class Interval %0%16)0@ QY@ O Vo

MarkX | Frequency F| CF | 5= 10/4=2.5Ql Class 20-30, cf= 1, f=4,i=10
10-20 1 1 s
20-30 4 5 20+——x10=20+3.75=23.75
30-40 4 9
40-50 1 10
10
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Plus One Statistics

MaNIo 2 IMAMNDo Q3

Individual Series : QLI GLOEMIVIGE 2IMB@ONB:0 BHIEMIM MVOEIYHOS @6
@RHGIY GUoaHo @RAIWIOS af)sPOTWICMINSIajo BN H)Gl 4 OGNS a0dla] 3
OBONE  1N)6M12f0@3 1SN TLOAIYWIHS TLOOMED QAUOYAN MAIYA0EM @DANJ0 2l

®)B@DH0 IN+1

Q3 th item

4

Eg: Marks of 11 Students : 2 4 6 8 10 12 14 16 18
20 22

INHT , . 3 x11+1
T+th1temN=ll x2+

th item = 9™ Item Q3 =18

Discrete Series : @MVOO® GUVOMIVIG 21®@ONB0 HIEIMIM
1. BOD GRYGOIAOM (HAMTICLID BPRERAICOIAOEM (HAGIGEID af)P)O))b:.
2. AVERII®OQIL @] 061N b,
3. N+1/4 a3 myeiso CF @3 af)Qilos@ocemd 9036a|S3am) af)aM GMIBH)H, GROIIM)

GMNHOW)BBMIV]GHN0 MANI0 21M)B@NB:0

_3N+1

Q3 " th item
Mark X | Frequency F CF
10 1 1
20 6 ” 3N4+1 thitem N = 19 222"t jtem = 15" Item
30 6 13 = it include in CF17, so Q3 is 40
40 4 17
50 2 19
N=19 ontinuous Series
IV

1. BODY @RYGOVIO6M (GHAOWIGEID @RAIGVIA0M (GHADCHIGEID af)P)D)d:.
2. averilmoalyooil (Cumulative Frequency) &»06m)»

3. 3N/4 ag)am LRSS0 DalECWIUla] 21GBDNE: HITY HHETN)b:.

4. 3N/4 63 melyo CF @3 af)ailoswoesmo 9u36a]Sjam) a)ah GMOBH) .
5. @ CF M) cNe0 9883®I010len)o al®)@®ND: HOq

6. LAY DalCWIUTIHE)ds

Vijayabheri Malappuram Dist. Panchayat Educational Project Page 63



Plus One Statistics

L Lower Limit - 210)3@0& oavload mlalavia

CF Cumulative Frequency a1@@@nd» oavlm) o®og a)églenss CF

® F Frequency a1®)@@08 001003 @aly©m]

i Class Interval %0%16)(1? QY@ §OaVo

3N
Mark X | Frequency F | CF — — 30/4=7.5 Q3 Class 30-40,
;g'gg ‘1‘ ; 1=30 cf=5,f=4,i=10
30-40 4 9 30 + 7'54‘5 x 10 = 30+6.25 = 36.25
40-50 1 10
10

Deciles (wlaoav@dav): allmosmeom 10 Mely BIWEBS30As] LIElEe)IM MmEIyno6m)
wloeau@dmd
Percentiles (913a09913@3): Qll®OMOO® 100 MEIY BINEEBSISF] LIEHN)IN M)LIf0

6 REVGIOOI G

Nlan)eldho (MODE) : 30) ¢ uoemIdl@d a@Qaljo &S} @ (aldQlvdio @RYAIBODIEN)aM
MVoRLISO6IM GROAD.

Individual Series :  aBQ0N0 &)S)O @B (al0AUIUD 0 @RYAUGTNIBH)AN VO 1Y

3 Median — 2 Mean

Eg: Marks of 11 Students : 2 4 6 8 10 12 14 16 18

20 22
_ X _ _ 132 _
Mean = y Yx =132, N=11 1 12
Median = % thitem N =11 MT+ th item = 6™ Ttem = 12

Mode =3 Median—2 Mean=3x12-2x12=12

Discrete Series : aQanjo a12ll© GRHAUROBIWBS AVo6IY

10 1 10
20 6 120 Sfx=570,N=19 = =30
30 6 180 N+1 thitem N =19 1941 th item = 10" Item
40 4 160 2 2
50 2 100 = it include in CF13, so Median is 30
N=19 28 =570 | Mode =3 Median — 2 Mean =2 x 30 — 2 x 30 = 30
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Continuous Series

O v Y] w w
% aBQaNo el @raODTles CGMe0W)8s8 OTVOEM RO HZOTY
% L= cooall oeoom’la)ng M ladavio

6LV av
‘0

* G20W GHOMJeOM F 9o, @rn@lon o)sslenss F 9o @adlenss aly@yoavo

*

Plus One Statistics

D1

X1
D1+D2

“ ool HOMlOM F 20 @@l mo0ew)ss F 9o modlenss aly@yoavo

Class Frequency
0-10 4
10-20 6
20-30 8
40-40 10
40-50 6
50-60 4
TEST YOUR KNOWLEDGE

1.

D1
X1
D1+D2

Mode Class = 30 — 40 (highest frequency)
L=30,D1=2,D2=4,1=10

30+ 2 x 10 =333
2+4

The monthly infome (in Rs) of six families is given. 6 &)S)oeNIGBBBIHS MOV QIO
Mo ®Ie® ®ANIBIHN)aM).

1600

1500

1400 | 1525 | 1625 | 1630

2. The data showing marks of students in a class in an economic test: af)@@MOANLaV al
01U @3 B)51:UB8 LIEla] M0BHE MATIG1Ee)aMN)

40,

| 50,

55, | 78, | 58.

3. The following data shows the weekly income of 10 families 10 &)SG)6NIBRS)OS @RS
2101eal QI0)20Mo ®IO® ®ATIGlHnIaN).

850, | 700, | 100, | 750, | 5000, | 80, | 420, | 2500, | 400, | 360

4. Marks of 10 studetns in an examination given below. 80) alQ1HUDIGE 10 £)51HU3
89 eI€la] 00386 @069 ®aNIClENIaM)

26

| 14 ]

30

18 | 11 | 35 [ 41 | 12 | 32

5. The frequency distribution of the number of persons and their respective incomes (in Rs)
are given below. @yaIyO®] Al®OMOTIC @RYB)HB)HS QAIO)BOMAN0 af)sINAl)o

@anlolen)am).
Income 10 20 30 40
No. of persons 2 4 10 4
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Plus One Statistics

6. Daily wages earned by 40 workers is given below. &@®0611081:8165 Blaiqrv G
Mo IO §)&HISIOBIBIHN)aM).

Wages 50 100 150 200 250 300
No. of workers 2 5 9 14 8 2
7. The following table shows the daily wages of workers in a factory
Wages 50 100 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500
No. of workers 2 8 10 15 12 10 18 16 6 3
8. Income obtained by 20 workers in a company
Income 100 200 300 400
No. of workers 2 4 10 4
9. Marks obtained by 30 students
Marks 10 12 19 20 28 35 36 39
No. of students 3 8 2 10 2 2 2 1
10. In a city weekly observation made in a study on the cost of living index are given
Cost 140 150 160 170 180 190
No. of weeks 5 10 20 9 6 2

11. The marks obtained by 70 students are given 70 &)Sl®8)0S 2038 IO @AVIA]

B9)aM).
Marks 0-10 10-20 20-30 30-40 | 40-50 50-60 | 60-70
No. of students 5 12 15 25 8 3 2
12. Following data relates to daily wages of persons working in a factory
Wages 55-60 50-55 45-50 | 40-45 | 35-40 30-35 25-30 | 20-25
No. of workers 7 13 15 20 30 33 28 14

13. The following series relates to the daily income of workers employed in a firm. 8©) a0d
HOl0Ioel H®OYIeNElH:8)0S Gl AI0)R0Mo @AVIGIER)M).

Income

10-14

15-19 2

0-24 2

5-29

30-34

35-39

No. of workers

5

10

15

20

10

5

14. The following table given production yield in kg. per hectare of wheat of 150 farms in a
village. Calculate the mean, median and mode values.

Production

50-53

53-56

56-59

59-62

62-65

65-68

68-71

71-74

74-77

No. of farms

3

8

14

30

36

28

16

10

5

Vijayabheri Malappuram Dist. Panchayat Educational Project

Page 66




Plus One Statistics

Chapter 6
AUy DIIMO®]H3 GRS 3>03
80} AWoQ O©MVdloal MoalydUd @AM VOIWEIWIT WMo af)(@DI(@o
QYD LOTV0|S1B1H6)aN) af)M AMIILISDM TN AYGIVIMOIHMR GRBANH:UD Dol
GWOUTlemaM).
QA TWOMOTING @B GUE O alOWIANAIWIE).
1. @owenmi (Range)
2. 103806503 WU / 21M)B@@NS: QilaleiMo
3. mowy ailaleimo (Mean Deviation)

4. 0M& ailaleimo (Standard Deviation)

1. ®#0Wemi (Range)

80} A0Q OIVgIael agQalje ALY VoAl @Al Hal0l® VORI W0 @

lenss aly@4oava0em §0Weml.

oo (R)=L-S

L = 9@adan avoery

S = 9210l Vo6

eodemiload nyemoso = L=-s

L+S

932aN06Mo 1
@O HHIS)OWIAIENM  AllAIeEE8)aIcIla] a0Veml)o GPMINAZ 13N

QN0 BN,

20, 25, 29, 30, 35, 39, 41, 48, 51, 60, 70

podemi R)=L—S;  L=70;  S=20

R=70-20=50

o0Temiom »)emomso = 502 _ N5
L+S 70+2 90
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Plus One Statistics

2. alOMAMNBG allaieimo (Quartile Deviation; QD)

21BN @M@ caalel (Inter-Quartile Range) @)OS ald)@1@o6em 21®AEN

& ailaleimo (QD)

21M)AMOH: @PANA cmaiel = Q3 - Q1

3-Q1

2B aflaleimo = 2 . Q
_Q3-Q1

QD W»s N)eMIdHo = 03+01

(W)a] ©21920m WIQWIE MIan)e QD HIeMM®IMBS 21568843

1. Q06O @I1YEDInO6IM LoGa(Z)TOﬂEIOcﬂéDch).

N+1.th

2. Q1 &06mMes, Q= (T) ehMo
3. Q3 H06mM)d Q;= 3(%)th §DMo
4. QD ®06m)d» QD= @ eDMo

93J3a0@6IMo 2
@069 ®MMIGlEmMM BEMEBSIGd MIM)o 2IMAB@MANS: Qilaleimanoe (QD) @o@l

O 1N}EMOBHANO M) H>.
40, 56, 80, 24, 60, 30, 100
PIQWIC

@R GO0 (HACTIGRINE AlQIEBOS M0Q)d:
24, 30, 40, 56, 60, 80, 100

N+1 7+1
Q1= ()" mmo=(=)" mmo
=§ = 2" oo = 30

Vijayabheri Malappuram Dist. Panchayat Educational Project Page 68



Plus One Statistics

WOQWI@3 EEN3IH@M FDMo 30 @YY,

Q=30
Qs = 3" @mo = 3(")" @mo
=%=6th snmo = 80
woguileeal 6-0060m oMo = 80; Q3 = 80
QD =25
QD W)6S 1)6MogHo = Z;Zi
=2 = 22— (455

(W)a] 9210® AWIQVIG3 ®MIaN)o 2IMA@MOI: ailaleiMo (QD) #»2emyan

ailwo;
avan® @woeml (Continuous Series)

ap15683U3 (Steps)
1. aqueilmoaly@oil (Cumulative Frequency) 06}

2. Q Z%th EDMo

Q1=L+(Tf—cf)xi

3. Q3 ®06myd Q3 = %th eDMo

Q=3+ )i
4. QD #06m); QD= 93=01

2
5.

933a006IMo 3

@969 ®MIBIHN)MM alSlHEIT WlM)o 2 IMAB@OSH Ailaleihalo GR@IOG )

6IMOEH A0 061N .

20BH6) 20-25 25-30  30-35 35-40 40-45
SlBHBYOS af)sPo 4 20 50 32 14
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Plus One Statistics

BIQOICS
v BISIHB)OS af)sNo aveilmoaly@ol

0@ H6)

() (CF)
20-25 4 4
25-30 20 24
30-35 50 74
35-40 32 106
40 — 45 14 120

Q= % " &1 emo %: 30™ spmo

Q1 30 - 35 goadlensm

QI =L+(=7)x1=
L = 30; == 30; of=24;f=50;i=5
Q,=30+22x5 =30+0.6=30.6

50
Q;= % o Mo
Q; 35-40 gomvlenem

3x120 360 th
ZT =90 Mo

Q,=35+ 9"3‘274 X5 =35+25=375

oD = Q3;Q1 _ 37.5;30.6 — 345

QD W)6S N)eMogho = 93-01 3737306 _ 22 —90.101
Q3+Q1 37.5+30.6 68.1

MIM A allmeimo (Standard Deviation)

80} WIQ eavugdloal TLoaIidS)o @RAIMOS 20Wialo (Mean) ®ooilenss
aly®yOaVEEg)es aldyailaieim (Squared Deviation) mowyowileond aid@pael (Square

Root) @06m @0mM&ailaleimo
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Plus One Statistics

()] ©21QOOm WOQUIBE BOME: aflaleio &deman aflwo

o= fzraz
n

o = Standard Deviation
d=X-X
N = DMEBBBOS af)6Po

20> aflaleImOIOad 1)emMos:o = % x 100

939200Q6Mo 4
®29 ®MIolee)am WIQWI@d mlam)e @0M& ailaleiMo (Standard Deviation) 0

6.
5, 10, 25, 30, 50
d : | yX= 120 X = £ = 2 - 9
X X-X)X-24 d o -
5 119 361
10 14 196
25 1 1
30 6 36
50 26 676
o= [E4 yd? = 1270

E is"’ - /254 =15.937

2

20M&> allaleINOmIOag 1}emMoso = %x 100

c=15.937; X=24

15937
24

=66.4

x 100
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Plus One Statistics

(o] 210 a9 : avan® 6(uweml (Continuous Series)

ap1568BUJ

1. @RAI® 6agle: a1 @:0em)e =X = sz—;n m= midpoint

2. d@oemys d=m-X
3. & ®oem)s d=m - X
4. fd* ®o6mye d=m—X
xfd?
xf

9322006Mo 5

5. af)an AVAQIIH o @oJ@Q))O(D’]oGG)goG:.

®96¢ @aVIGlEM al5le:0lad @mlamio AROEAAW AWIANEaHUM B:06MmM)d:

Mark F M d d? fd*
m — 35
10— 20 1 15 20 400 400
20— 30 2 25 -10 100 200
30 — 40 3 35 0 0 0
40 — 50 2 45 10 100 200
50 — 60 1 55 20 400 400
Yf=9 Yfm=315 Yfd>=1200
X=2m_35_3;5
Sf 9
G = J%‘Z - |22 -VI3334-116
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Plus One Statistics

Chapter 7 (See English Version)
Chapter 8

Index Number qv)ali8:08,68303

V) ald0s68303 (Index Number)

@oelo, YA (@alE20® aVAIIGUD AU, 29} MANEAHDHUW  af)IAIWOS
@RSITLNIMOEIIGE aldMal0o NIMWeAS BGISENAN B0) &G0 2106BEleel MIQ6EBUD
@RBHHOMBS DaldhOMAIEN V)2 108ho. aflelvileal m0Qo, HIVMHIVETVIOI MO0

)Vl alG1GUOIUWIEHIM V) 21:08:0 DalGWIUTIHNAM).
V)21 086888)0S Dalcwowo Use of Index Numbers
< aileivleal 0Qo aIGleu0wlenom qLOUSlEeIN)
% 221®20W MIMIODIB MWEBW 0)alldCleM MVa00W1BHIaM)
¢ DO alMOTIOB (SHWCUH] BRBHOIIM)
S M)ald08h0 MIM® MPLIjo GRBH)IM)
% V)2ld080 MIEMWMLIL0 @RSANMDINT MVa0WV1BH)aM)

@A ®OT3nI0LEEBB0 (AIAUEMMBHS)o QUYSMALNAN).

V) 210863303 MIGMNBHIM alel MIBPeIBB)NE
BIRI) M) 218080

po1 = 221 100
~3po”

Weighted aggregative Price Index

2P1

LASPEYRES P01 =
2P0q0

x100

YP1q
2P0

PAASCHE’S P01 = x100

¢ Pl-anomloadaueom ailer (Current year)
e PO - c1vwaidaeoom ailer (Base year)
e 0 @ ABaUOOD ®)H60

e ql v ABHOOD® ®)HH0
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Plus One Statistics

M) 218086888105 M2 lmlenss (a1vdmssBud (Issues in the construction of an

Index number)

1. V) ald0®o MB22lH90M8 @B BE3Uo MIBeMNOlecnemo

2. @RSINLOOM QAIBGHHOMW)0o (AITVBD QAUGAHHTMW)0 D VEEITTNS) B B>

3. ailel qvosniaWla] ailaIoEBOSOBIHHIM oBRAZIAIHOEWI, MNIAIMEEBESEWI
2 NOOEIN SO >

4. B0) YOOIUOGBINW HDOLEIINS)HEEMO

5. MOYOYUIDJo )@ D6I0NS)HB6)61MOo
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Plus One Statistics

Chapter 9
MUJ06L | Daldh06MEBRSB)OS DalCIWo

B0)CaIRBH) DMBISNIMBS MSalSl(HHmo

1. 80) olom coelel mldgnalens (Identifying a problem) : agamosn)
alOlendmM  9ERWILNHM®D® o)  @BRJo  MldeN@lenemo 3013 Yo,
o®o¥1ailelnu, $)SIPAISS (alUMo MEEBOHM oBO®H;1RI)0

2. alom (Maflom emosaomsyensmo (Choice of target group): alom afllauwo
OMOHETNSIOMD BHFIEMOG3 2 ICIBHMIAUUYRNOW (N {lOM HDOHEVINS) BHEMO.
(0o21eM  RMEBBUWS, MNO RMEBBUWB, MI@I1HUWB, alj0)aUMDOB  ag)aV]6EBOM
aBeOO®1eN0 8o)ail’owo.

3. dom cwealoemo (Collection of data) : aloleeomoivoymo® allaloesud
GUORICIE)E:  @OEM  @RS)OIM  MSalsl. o@lem  (aOdle:, dilo1 ©

BOMCURINM mo@gfgmcﬁ DalEWINN]S) OM0.

4. som6EBx)Os @PAlmosmMo (Presentation of data) : comesBud cweaIdlay GUdaHo
@PAO®  @RAI®GClaflensmo  algld,, (9af, 6NIDA WWOWo, IO
af)MIQIOWEO DalCWIUIla] BOMEBOS @EAIMGla {leedo.

5. alllodeimane ayoalyomano (Analysis and Interpretation) : vooow@lw)es
@830 2103, AIWlmM, 62OW, dVAONIMWo.... af)aVIQl OalcWIUla]
BOMEEBOS8 AflUod:LIMo 6)21Q)do.

6. avaoalmo (Conclusion): alomanelo allodHeIMo  §21T® MINAMEEBSGI

af) OD1H600

7. (wmn  auailes  (Bibliography) :  alom@oimoo]  9alcwoneqis)omio
@RYM)BHRIH:  (allaL]  HOeMEBBU3, WWEAIHM  OlEa|od S}HUB, al(@6BBUD

sl HWLllo DI HalS)o

B30)9(a 10289 016aJ0d5l0ad 2cism Structure of a Project report

1. @ymalo (Introduction)
alOMOMIOMR  BRYAUWIH®,  (al0WIMYo  afyaBlal  aV)ailajleeyam@oemilo
OORBQ ANWIHH0MB OBH>IS)ENAN BOIUWHH @OMIHM (aITVHGIW)o (aldWIMAN0

O@enes amqslensasdo.
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2. (al0dm @RoImosmo: (Statement of the Problem)
GLIRAGIOAG  aloM  Qllati@o  af)AMIHEMAT)  AUIEMDOW)0 DO IBIW)o
@A la {86061
3. eldnyeBud (Objectives)
GIRBGIONG  LIGULEBUWE  af)OAD  LI0DIOEIMAD  AUSBMDISN)AN).  B)S)OCB
ailI00nE:206Mm10).
4. atom @1l (Methodology)
aloMO®IN  2al1cWOUlla] @1  qV)aila lEOM@EMI®. BRGOVWD A lOM@TIM)
aleowla] QilEesBUW  (aIoWale:066mMI, BIlMIV:ROEEMI, af)EBOM®IEM @R

GUoRLIBl @, G210330QIell ©alWIUllajoGemd, aVOMIlU MVAGY ©alEWIUIl2 oGeMO..

®)568310 AlOWEloo aV)aila{lenM@oemlo).
5. ailvaaeimo (Analysis)

B0) @LoJogaceQG)c@ a@QQl}o (alWom @0MOeMI® ailes G)LoJoge@mg ag)elo

30068880 QAUYB®A0W] aV)ailaflemyam).
6. alolal®aud (Limitations)

GaRG OQYIOIHN)EMINWY DOV alBlAlGIB:806M Mailos aV)ailaflen)amo).
MLQWSY0QI, TVBEQ MSOMEMIWE eIcla] B0)aISIVIOS HI@I® MWD ®)SeEEIw
00 633U3.

7. mlwamemyd (Conclusion)

aloMo msovlo®od @npslamuno MO®I@3 ailel WlnameBs1G3

) OGO} M @EMI®. (A IORKRIT alCla] (alWdMo H)S}OELINEMEINI, H)OAUISEM

GaMI, OGO AUGIHWINEMEINI af)aNIBBOHM MINAMODITI af)ND]Eald)o.
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