Unit— I
Central Tendencies — Introduction — ATl
Geometric Mean and Harmonic Mean — Measures 0

f Dispersion. -

Unit— 11

Moments — Skewness and Kurtosis — Curve fitting = Principle of least squares,

Unit — 111 | - ‘
Correlation Coefficient for a Bivar

7 Correlation — Rank correlation Regression —
Frequency Distribution. N

Unit -1V
Interpolation — Finite Differences
Attributes — Consistency of Data — Independ

— Newton’s Formula — Lagrange’s Formula
ence and Association of Data.

Unit -V
Index Numbers — Consumer Price Index Numbers — Analysis of Time series — Tim
series — Components of a Time series — Measurement of Trends.

Text Book:

1. Statistics by Dr. 8. Arumugam and Mr. A.Thangapandilssac, New Gamng
Publishing House, Palayamkotiai, June 2015. '

Unit 1 Chapter 2sections 2.1 to 2.4
Chapter 3 section 3.1 =
Unit I Chapter 4 sections 4.1 & 4.2
Chapter 5 section 5.1

Unit 111 Chapter 6 sections 6.1 to 6.4
Unit TV Chapter 7 sections 7.1 to 7.3
Chapter 8 sections 8.1 to 8.3
Unit V Chapter 9 sections 9.1 & 9.2
Chapter 10 sections 10.1 to 10.3

Book for Reference: |

I. Statistics Theory and Practice by R.S.N.Pillai a
Company Pvi, Lid. New Delhi 2007, 21d Bagavathi, S.Chend anf

AAAALALLS AL



STATISTICS-I

UNIT-1
PART-1

R.RAJALAKSHMI [G.L],GACW,RAMANATHAPURAM



Introduction

Origin of statistics

Definition of statistics

TYPES OF STATISTICS

FOURTYPES OF DESCRIPTIVE STATISTICS
DEFINITION OF MEASURES OF CENTRALTENDENCY
TYPES OF MEASURES OF CENTRAL TENDENCY

Basic knowledge about measures of central tendency.

assignment



Statistics means numerical description to most people.

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

Statistical methods have been developed for analysing data and
drawing valid inferences or intelligent judgements from them.



The term statistics has its origin in
Latin wordStatus, Italian wordtatista
or German term statistik. All the three
terms mean Political State.

statistics is not related to the
administration of the state alone, but it
has close relation with almost all those
activities of our lives which can be
expressed in quantitative terms.

Coronavirus deaths falling in hospitals but
rising in care homes

Daily coronavirus deaths registered in England and Wales
B Carehome M Home W Hospital M Other

1,400
1,200
1,000

800
600
400
200

0

6Mar 13Mar 20Mar 27Mar 3Apr 10Apr 17 Apr

Numbers may increase as more deaths are registered
Source: ONS provisional weekly deaths in England and Wales 8]B]C}




statistics is a branch of mathematics
dealing with the collection, analysis,
interpretation, and presentation of
masses of numerical data



TYPES OF STATISTICS

DESCRIPTIVE STATISTICS

INFERENTIAL STATISTICS

ko

METHODS FOR
SUMMARIZING DATA

SUMMERIES USUALLY
CONSIST OF GRAPHS AND
NUMERICAL SUMMARIES
OF THE DATA

{ METHOD OF MAKING
DECISIONS ABOUT A
POPULATIONS BASED ON
SAMPLE INFORMMATION.




MEASURE OF CENTRAL TENDENCY OR
MEASURE OF LOCATION.

MEASURE OF DISPERSION.

3. MEASURE OF SKEWNESS.

MEASURE OF KURTOSIS.




DEFINITION OF MEASURES OF
CENTRALTENDENCY

MEASURES OF CENTRAL
TENDENCY ARE

“STATISTICAL CONSTANTS
WHICH ENABLE US TO
COMPREHEND IN A SINGLE
EFFORT THE SIGNIFICANCE
OF THE WHOLE”



MEASURES OF
CENTRAL
TENDENCY

ARITHMETIC MEAN

GEOMETRIC MEAN

HARMONIC MEAN




Basic knowledge about central tendency

Covnmmon by ustd in port o fod out @ ware o
sports li Football Baskatholl ard Cricke v

M A

Is also known as the “average”

1. Add up all the values to get the total
2. Then divide the total by the o
values you added together

3+4+8+7+5+3=30

3o~@=5

A
Y |
YA R |

=

Used when comporeg houm prices.

The “middle” number in a set of values )

1. First put all the values in order

2. Find the middle number in the set of data

3. If there are two values in the middie, find
the mean of these two.

1,2, 4,5 6,8,9

The avernge for these valves is 5 The median is 5.
1
Eg What is the mode of goals kicked by o i )
O e foathalier af ter zach mund? -if‘q ,'.‘ 7 Measires difference betmeen all the vabes. |
P . Used in westhen

The number which occurs the most

1. Count how many of each value appears
2. The mode is the value which appears the most
3. There can be more than 1 mode

1,12002. 5. 6086. 9 )
|

2 ond & are The mode for these volues

The range is the difference between the highest
and lowest value

1. Find the highest and lowest values
2. Subtract the lowest value from the highest

value.
1,2,2,5,6,6,9
’ 'I"@- 1=8 The range is 8




Assignment

1. Find the mean, median and mode height of the above data.

2. Collect some pictures from daily news paper also find
3 major measures of central tendency .
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content

MEAN.
CLASSIFICATION OF ARITHMETIC MEAN.
DEFINITION OF ARITHMETIC MEAN.
DEFINITION OF WEIGHTED MEAN.
PROBLEMS RELATED TO ARITHMETIC MEAN.
ARITHMETIC MEAN OF A GROUPED FREQUENCY DISTRIBUTION.
FIND THE ARITH METIC MEAN OF A GROUPED FREQUENCY
DISTRIBUTION
BY STEP-DEVIATION METHOD.

L3

PO PO



MEAN

|

ARITHMETIC
MEAN

GEOMETRIC
MEAN

HARMONIC
MEAN



classification of ARITHMETIC
MEAN
DATA

I l I
n- n-observations
observations associated with

some weights
Arithmetic — |
maan Weighted

mean



Definition of arithmetic mean

Arithmetic Mean:

TheAnthmﬁcMeamsobtamed&omasetefmmbmby
divﬂmgthesumofﬂmsenumbasbrthe
observation. _
) Xy oy Xypenrany X,

arit mehcmean)sgwm




Definition of weighted mean

‘Weighted Mean

Let 2,Xunta  be the set of n values having weights w, wa,...,wy respectively,
then the weighted mean is, :
Y wix

- !ﬂ,x|+w;xa+,,.+wlﬁ -l
xl” m+m+m+wl .
W
i=]




Problems related to arithmetic mean

1.Consider the 10 numbers
18,15,18,16,17,18,15,19,17,17

— 18+15+18+16+17+18+15+19+17+17

Then x =
10

170_17
10



2.Consider the 10 numbers18,15,18,16,17,18,15,19,17,17

15 16 17 18 19

_ L Xifi . _
x__Z‘.fg =12 ....5

_ (2x15)+(1X16)+(3X17)+(3X18)+(1X19) _ 170 ~17
o 241+ 34+3+1 10




3 Consider the 10 numbers18,15,18,16,17,18,15,19,17,17 are
. assigned the weights 1,3,3,3,2,1,2,2,3,2 then the weighted
average

_ (18X1) + (15X3) + (18X3) + (16X3) + (17X2) + (18X1) + (15X2) + (19X2) + (17X3) + (17X2)
- 22

=37 _ 16.81

I



arithmetic mean (a. m) of a grouped frequency distribution

The Arithmetic Mean (A.M) of a grouped frequency distribution is to

X =

2 fixi
N

175

—
—

~]

defin be
X= Qlf;tq Where N=} f; and x; is the mid-value of the true class
interval.
Class interval
10-20
20-30 25 3 75
30-40 35 2 70

=25



Find the arithmetic mean (a. m) of a grouped frequency distribution by step-
deviation method

Zf Uj
2

A=MIDVALUEOFYX; , Where X =

AM= X=A+——X h,wherei=1,2,.......0n

Upper class limit+Lower class Limt
2

h=class size




4, For the frequency distribution given in the following table, Find the value of X.

A=24.5 h= class size
=10
Class x;—A
interval h
-0.5-9.5 4.5 11 -2
9.5-195 14.5 20 -1
19.5-29.5 |24.5 16 0 0
29.5-395 |34.5 36 ‘| 36
395- 495 |445 17 2 34

7= A4 ) fiui

1

28
=245+ Tl %10
27.3

X h
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Partition values
median
quartiles
deciles

percentiles

problems



DEFINITION OF PARTITION VALUES

Partition values:

¢ The variate values dividing the total number of
observations into equal number of parts is known
as partition values.

¢ The equal parts may be two, four, ten or hundred.



PARTITION VALUES

TWO EQUAL PARTS

MEDIAN

FOUR EQUAL

PARTS TEN EQUAL PARTS

QUARTILES DECILES

HUNDRED EQUAL
PARTS

PERCENTILES



X F LESS
FOR o
EXAMPLE: 1 5 Here N=60.Hence
2 14 N 60
3 18 32 2 = ?':30
4 12 |44
5 9 53
6 7 60
TOTAL |60 |-

The value of x " for which the c.f isjust greater than 30
is given by x=3.
Therefore x=3 is the median of the frequency distribution.



DEFINITION OF MEDIAN:

FOR A GROUPED FREQUENCY DISTRIBUTION
THE MEDIAN CLASS IS DEFINED

TO BE THE CLASS WHERE THE LESS THAN
CUMULATIVE FREQUENCY IS JUST

GREATER THAN g



DEFINITION OF QUARTILES:-

QUARTILES ARE VALUES THAT DIVIDE A COMPLETE GIVEN
SET OF OBSERVATIONS INTO FOUR EQUAL PARTS.
BASICALLY,
THERE ARE THREE TYPES OF QUARTILES,

If N isa total frequency,

N
# FIRST QUARTILE(LOWER QUARTILE)- ‘Q1’- z

. 2N
» SECOND QUARTILE(MEDIAN)- ‘Q2°‘-—

4
3N
» THIRD QUARTILE(UPPER QUARTILE)-‘Q3’-T
123
» P = e FORDIFFERENTVALUESOFQ1.Q2,.AND Q3
RESPECTIVELY.



DEFINITION OF DECILES:-

% Deciles are those values that divide any set of a given observation into
a total of ten equal parts.

% Therefore, there are a total of nine deciles.

% These representation of these deciles are
as follows - D1, D2, D3, D4, ......... D9.

% 1 2 3 9
P P=——— 1o FORDIFFERENTVALUESOFD1,D2, ...

10'10710 7"
D9 RESPECTIVELY.



DEFINITION OF PERCENTILES:-

% The other name for percentiles is centiles.

< Acentile or a percentile basically divide any given
observation into a total of 100 equal parts.

% The representation of these percentiles or centiles is given
as - P1, P2,P3,P4,... P99.

=4 2 3 FOR DIFFERENT VALUES OF
~ 100’100’ 100’ " 100

o N — P99 RESPECTIVELY.




Grouped data and ungrouped data

€ Ungrouped data is data given as individual data points.
4% Grouped data is data given in intervals.

Un dsta Grouped data
grouped Frcqucncp; Distribution of

Ages of a Sample of Child Care Manager’s Ages
Managers from
53 40 30 47 & Urban Child Care

42 26 32 34 57
30 58 37 50 30

50 40 32 31 40 Centers iz the Class Interval Frequency
52 28 23 35 25 United States 20-under 30 6
30 38 32 26 50 30-under 40 18
56 30 58 64 52 40-under 50 11
49 33 43 48 32 S0-under 60 11
61 31 30 40 60 6U-under 70 3

74 37 29 43 54 TU-under 80 1



FORMULATO FIND QUARTILES:-

QUARTILES

FIRST QUARTILE SECOND QUARTILE THIRD QUARTILE
(LOWER QUARTILE)- (MEDIAN)- (UPPER QUARTILE)-



FORMULA TOFIND FIRST QUARTILE(Q )

UNGROUPED DATA

If nistotalnumberofitemsthen
Qi =x; + q(xiy1 — x)
Where,

1 1
i= [Z {n+ l)l = the integral part of—i (n+1)

1 1
g=;(m+1)- [;(n+ 1)].
Hence q is the fractional part.

GROUPED DATA

If nisthe total numberofitemsthen
(L:- - m) h
Q=l+—
[

* [ isthe lower boundary ofthe median class.

* misthe C.F. Above the Median class.

* fi isthe frequency correspondingto the
median class

* his the width ofthe class.




FORMULATO FIND MEDIAN(Q3):-

UNGROUPED DATA GROUPED DATA
If'n’"isodd " . (g - m)h
, n+1 Median =l + ~—
Median = |——| term fr
L Where
If'n’is even *1 isthe lowerboundary of the median
Median class
thterm th )
((E) + (H + 1) term) * misthe C.F.Abovethe Median class.
2 2 . o, .
- f1 isthe frequency corresponding to
2 the median class

* his thewidth of the class.




FORMULA TO FIND THIRD QUARTILE(Q3) -

UNGROUPED DATA GROUPED DATA
If nis total numberofitemsthen Ifn isthe total number of items then
Qi = x; + q(xp0q — x0) 3N h
Where, o m
3 Q=1+
i=|=(n+ 1)| fx
4 * [ isthe lower boundary ofthe median

3
= the integral part on (n+1)

g=;(+1)-[;(n+1)]

class.

* mistheC.F. Abovethe Median

class.

* f isthefrequency correspondingto

the medianclass
*histhewidthoftheclass.




FORMULA TO FIND DECILES(D )

UNGROUPED DATA

NOTE: The Median can also be denoted
by DS

GROUPED DATA

Ifn isthe total numberofitemsthen
Dy =x;+q(xi1 — xp)
Where,

. k
I—[E(ﬂ+1)

k
= the integral part of 10 (n+1)

.. 1 k 1
q=1m+ )-lﬁ(n'i' )‘

for k=1,234...9

If N is the total number of items

(ﬂ - m)h
D - i 10

i =1+ e
Where(i =1,2,....9)

*1is thelowerboundaryofthe median
class.
* mistheC.F.Abovethe Median class.
* fi is the frequency correspondingto
the median class
*histhe width of the class.




FORMULA TO FIND DECILES(P) -

UNGROUPED DATA

» NOTE: The Median can also be denoted by
Psy

GROUPED DATA

If n isthe total number of items then

Pp=x;+ q(xi1 — x;)
Where,

t= ’100 (-t 1)‘

k
= the integral part afm(n +1)

q——(n+1) (n+1)‘

[100

for k=1,234.

If N is the total number of items

(o5~ )"
(=1 fk

Where(i = 1,2, ....99)
*1is thelowerboundaryofthe median

class.

* mistheC.F. Abovethe Median
class.

* fi is the frequency correspondingto
the median class
*histhe widthofthe class.




PROBLEMS:----

1. Find the median and quartile marks of 10 students in Statistics
test whose marks are given as 40,90,61,68,72,43,50,84,75,33.
Solution:

Median(Q,):
Arranging inascending order of given

data:33,40,43,50,61,68,72,75,84,90.

Here n=10 is even. Hence

("™ (5+1)"term)
Median(Q;)=

(5'hterm+6Mterm)  (61+68)
2 -2 T

—_—

Median(Q,) =




first Quartile(Q4): Datain Ascending order: 33,40,43,50,61,68,72,75,84,90

First Quartile @, = x; + q(xj1 — X;)
Where,
i= i(n + 1)] = the integral part of% (n+1)

eror ol
i= Z( 0+1)‘—

1_1] =[2.75] =2 Therefore,Q, = Xi + q(xip1 — X))
2 ;

, = X2 + q(x3 — x3)

q=fl(n+1)-[i(n+l)] -
Q.= 40 + 0.75(43 — 40)

q =2.75-2=0.75

Q=425



Third Quartile(Q3): Datain Ascending order: 33,40,43,50,61,68,72,75,84,90
Third Quartile Q3= x; + q(X;.1 — X;)

Whe_re,
i= Z(n + 1)] = the integral part ofg (n+1)

33
4

=2 10+ 1) =
1—_4( + )‘_

] =[8.25] =8 Therefore,Q; = Xi+ q(Xir1 = Xi)

i Q, = X8+ q(xq — xg)
g=1(n+1)-[Fm+1) 3

" ’ Q3= 75 + 0.25(84 — 75)
q =8.25-8=0.2
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Text book page no:36 ----- Problem 3

Text book page no:38 ------ problem 4

Text book page no:39 ------ problem 5

Text book page no:4I -—--- exercise problem 3



PROBLEMS:--—- [0 Textbook page no:36 ----- Problem 3

1. Find the (i)Mean (ii) Median (iii)first quartile (iv)third quartile (v)9'" decile (vi)19*"
percentile for the following frequency distribution.

Class | frequency
11-15 |8
16-20 |15
21-25 |39
26-30 |47
31-35 |52
36-40 |41
41-45 |28
46-50 |16
51-55 |4
TOTA | 250
i




SOLUTIO

N: ,_33 h=15.5-10.5=5
Class Mid(xi) | Freq Less than C.F
f
10.5-15.5 |13 8 -4 -32 8
15.5-20.5 |18 15 -3 -45 23
20.5-25.5 |23 39 -2 -78 62 —>
P19
—
25.5-30.5 |28 47 -1 -47 109 >
Q1
30.5-35.5 |33 52 0 0 161
Q2 —
35.5-40.5 |38 41 1 41 202
Q3
40.5-45.5 |43 28 2 56 230
D9




(i) Mean:
2 fiui
N

(—41)
250

Mean = A + X h

Mean = 33 + X 5

Mean = 33 — 0.82 = 32,18

(ii)Median:
Here %_*4_50 = 125 and h=5
Hence Medianclassis 30.5-34.5
Therefore 1 = 30.5;m = 109; f, = 52
: m)h
Median(Q,) =1 +~—+

fr
(Qg) 30 5+(1£5 103)

5=32.04

(iii) First Quartile:
Here% =? =625andh =05

Hence the first quartile classis 25.5-30.5

Therefore ! = 25.5;m = 62; f. = 47

(E—m)h
First Quartile(Qy) = [+~
(@)=255+ 22 x5 = 2555




(iii) Thhd Quartile:
250

Here —-T = 1875 andh =5
Hence the Third quartile classis 35.5-40.5
Therefore l = 35.5;m = 161; f,, = 41

(—"L’g—m)h
First Quartile(Q,) = [ +~*——

(iii) 9 Decile:
Her i‘: 9"1’;“"" =225 andh =5

Hence the 9" Decile classis 40.5-45.5
Therefore I = 40.5;m = 202; f;, =28

(‘3N M)h.
First Quartile(Dy) = { + ~**—— 7

fx ke
(0)=35.5 + 10 x5 = 38.73 (@)=405 + 2 5 = 44,61
(iii) 19™ Percentile:
ferel2 = 550 _ 475 gy = 5

Hence the 19™ Percentile classis 20.5-25.5
Therefore { = 20.5;m = 23; f;, = 39

(ﬂ—m)h
First Quartile(Pyq) =1 + 2

fi
(@)=20.5+2"2 x5 = 23,64




Text book page no:38 ------ problem 4

2. From the following data calculate the percentage of tenants paying
monthly rent (i) More than 105. (ii) between 130 and 190.

Monthly rent | No.of tenants

60-80 18

80-100 21

100-120 45 <& Morethan 105
120-140 85 =

140-160 88 Between 130-190
160-180 75

180-200 18 —

TOTAL 350




SOLUTION:--

(i) Number of tenants

(12n 109)

payingmorethanRs, 105is = [ 45] +85+88+75+ 18 =300

Required percentage =—— e “ x 100 = 85. 7 (approximately)

(if)Number of tenants

Payingrent between Rs.130 andRs.190 = [(°—

x 85| +88+75+
Required pcrcentage=% X 100 = 61.43(approximately)

[—(‘ P0-180) 18] =215



Text book page no:39 ------ problem 5
3. An in complete distribution is given below. The Median is 35 Find the missing frequencies.

Class | frequency Less than C.F
0-10 10 10

10-20 20 30

20-30 ?f1 30+f1

30-40 40 70+f2

40-50 ?f2 70+f1+f2

50-60 25 95+f1+f2

60-70 15 110+f1+f2
TOTAL |[170




SOLUTION:-
Let the frequency corresponding to the class 20-30 be f; and that of class 40-50 be £, .

fi+tf, +10+20+40+25+15=170
i+ +110=170
fi+f,=170-110=60

Here the Median class is 30-40

Therefore { = 30;m = 30 + f; fi, = 40 and h=10

)

Median(Q,) =1 +:—~— f



T —~(304f1)

)
- X 10

Median(Q,) = 30+(

(85 —30—f;)
35-30+- =5 x 10

B (55-1,)
35 =30+ |52 ] x10

55— £)
35=-30= ’T]

5 X 4=(55 — f;)

20=(55- f)

f1=35 and f'l o fz =60

35+ f, = 60

f, =60 — 35 =25



Text book page no:41------ exercise problem 3

3. An in complete distribution is given below. The Median is 35 Find the missing frequencies.

Wages in No.of.Students
Rs.

More than 100 | 5

More than 80 | 17
More than 80 | 37
More than 70 | 43
More than 60 | 49
More than 50 | 49
More than 40 | 51
TOTAL




Class No.of. Less
workers | than c.f

40-50 2 2

50-60 0 2

60-70 6 8

70-80 6 14

80-90 20 34 Me

90-100 12 46

100-110 5 51

Median:
Here %=% = 25.5and h=10
Hence Median classis 80-90

Therefore
[ =80;m=14; f;, =20
. (z-m)n
Median(Q,) =1+ "

(02)= 80+ x 10=85.75
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DEFINITION OF MODE

COMPUTING MODE FOR INDIVIDUAL DATAS

COMPUTING MODE FOR DISCRETE AND CONTINUOUS DATAS
COMPUTING MODE BY INSPECTION METHOD

COMPUTING MODE BY METHOD OF GROUPING

FORMULAE TO FIND MODE

RELATIONSHIP BETWEEN MEAN, MEDIAN AND MODE
PROBLEMS

ASSIGNMENT



DEFINITION OF
MODE

In a distribution the value of the variate which
occurs

most frequently and around which the other values
of

variates cluster densely is called the mode or modal

value of the distribution.



TEXT BOOK PAGE NO:51, EXERCISE Q.NO:1
0 COMPUTING MODE BY INSPECTION METHOD

Example:

1. Find the mean, median and mode for the set of numbers.
(16, 8,2.5.9,5.6:. 5, 2.3
Solution:

Here most frequently occurring data is 5.
Hence Mode is 5.

(ii)61.7,71.8, 65.3, 70, 69.8
Solution:

In this case there is no mode because none of the numbers
is repeated.



[l COMPUTING MODE FOR DISCRETE AND CONTINUOUS DATAS

By inspection
% Fordiscrete distribution,
when the values of individual items are known, mode
can be determined just by inspection. By inspection you
can find out the value of the variate around which the
items are most heavily concentrated.

By grouping

% Difficulty arises in both discrete and continuous data,
when nearly equal concentrations are found in two or more
neighbouring classes; i.e., there is a small . difference between
the maximum frequency and the frequency preceding it or
succeeding it. To locate a modal class in such situations, there
is a need for Grouping and Analysis.



By inspection
Example:

2. Consider the discrete frequency distribution.

X |1 |2 |3 |4 5 |6 |7 |8 (9 |10
y (8 |13 |47 |105 (28 |9 |5 |3 [2 |1

Solution: T

By inspection,
Here the maximum frequency is 105.

The value corresponding to this maximum frequency is 4.

Hence Mode is 4.



[l COMPUTING MODE BY METHOD OF GROUPING

By grouping

1

Size of wages

it

Persons wearing

10

28

38 |42 (45 (15 (8 |7

Marks

No. Of.
Students

0-9

6

10-19

29

20-29

87

30-39

181

40-49

247

50-59

263

60-69

133

70-79

43

80-89

90-99

In these both problems difficulties
occurs to selecting the modal class.
So, we have to choose grouping
method to solve this problem.




[l COMPUTING MODE BY METHOD OF GROUPING

Method
of grouping

|
GROUPING

TABLE

|
ANALYSIS

TABLE

APPLYING
FORMULA




Grouping Table:

A grouping table has six columns as explained below:
€ Column 1 : Itis of class frequencies written against each class.

Column 2 : Frequencies are grouped in this column in two's, and totals are
found. Then the highest total is marked or circled.

Column 3 : Leaving first frequency from the top, the remaining frequencies
are again grouped in two's and the highest total is marked.

Column 4 : Starting from the top, frequencies are grouped in three's, their
totals are ' obtained and the highest total is marked. '

Column 5 : Leaving first frequency, they are again grouped in three's. Their
totals are obtained and the highest total is marked.

Column 6 :. Leaving the first two frequencies from the top, remaining
frequencies are grouped in three's. Their totals are calculated and the

highest total is marked..



Analysis Table:
After preparing a grouping table, an analysis

table is prepared. The value containing the
maximum frequency are noted down for each

column and are written in a table called Analysis

table.



Applying formulae :

v In the case of grouped frequency distribution the mode is
computed by the formula mode.

F-f)
Ty Ay

Mode = | +

Where,

* [ is the lower boundary of the modal class(Class having maximum
frequency);
* fis the maximum frequency;

* f; and f; are the frequencies of the classes preceding and following the
modal class.




v" In the case of grouped frequency distribution the mode is
computed by the another formula mode.

h(f2)

Mode =1 +
fi+ 12

Where,

* [isthe lower boundary of the modal class(Class having maximum
frequency);

« f; and f; are the frequencies of the classes preceding and following the
modal class.




[l RELATIONSHIP BETWEEN MEAN, MEDIAN AND MODE

There is an interesting empirical relationship
between mean, median, mode which

appears to hold for unimodal curves of moderate
asymetry namely,

Mean-Mode=3(Mean-Median)

0 Mode=3Median-2Mean



[ TEXT BOOKPAGE NO:52 , EXERCISE PROBLEM NO:8

1. Determine the modal class and hence find the mode for the 100 articles which
follow the following frequency distribution.

Marks

No. Of.
Students

0-9

6

10-19

29

20-29

87

30-39

181

40-49

247

50-59

263

60-69

133

70-79

43

80-89

90-99

Solution:

By inspection itis difficult to say
which is the modal class. Hence we
determine the modal class by
forming the grouping table.



GROUPING

TABLE
Mark | CONTINUOU |] I |1 IV
S S CLASS
0-9 -0.5-9.5 6 -
10-19 | 9.5-19.5 29 198 122
20-29 | 19.5-29.5 87 297
30-39 | 29.5-39.5 181 268 515
40-49 | 39.5-49.5 247 210 - 691
50-59 | 49.5-59.5 263 296 643
60-69 | 59.5-69.5 133 439
70-79 | 69.5-79.5 43 176 185
80-89 | 79.5-89.5 9
90-99 |89.5-99.5 2
TOTAL 1000

0 Nextwe construct Analysis table




ANALYSIS i

TABLE

coL | -0-5- [9.5- | 19.5- | 29.5- [39.5- [49.5- |59.5- |69.5- |79.5- |89.5-
ggﬂ 9.5 |19.5|29.5 |39.5 (495 (595 |[69.5 |79.5 |89.5 [99.5
I I

[ I I

[ I |

Y I I I

\% | I I

VI I I |

Tot 1 3 5 4 1




CONCLUSION

Form the Analysis table, It is clear that the

modal class is 39.5-49.5.

Hence [=39.5; f;=181; f,=263 and h=10.

h(f;)
i+

Mode(for the 1000 articles)

10x263
=395 4 —222° _3954592=45.42
1814263

Mode = [ +

Mode for the 100 articles

0 3
— 39,5 4 20X283 _295.592-45.42
18.1+26.3

263
1000

181
1000

x 100 = 26.3

x100=18.1



0 TEXT BOOKPAGE NO:52 , EXERCISE PROBLEM NO:5

2. Calculate the mode from the data given below

Wagesin | Number of
Rs. workers

Above 30 | 520
Above 40 | 470
Above 50 [ 399
Above 60 | 210
Above 70 | 104
Above 80 |45

Above90 |7

Above 100




Solution: GROUPING
TABLE
Wages i 11 111 v \'4 Vi1
in Rs. Number of
workers[F]
30-40 50
121
40-50 71 310
260
50-60 189 366
295
60-70 106 354
165
70-80 59 - 203
80-90 38 104
45
90-100 . 45
100-110

[0 Nextwe construct Analysis table



ANALYSIS lt
TABLE
l?;s:; 30-40 | 40-50 | 50-60 | 60-70 | 70-80 | 80-90 | 90-100 10%-11
I I
[1 I
I11 [ I
IV |1 I I
Vv | [
VI | [
Tot |1 3 6 3 1




CONCLUSIO

Form the Analysis table, It is clear that the
modal class is 50-60

Hence (=50; f;=71; f,=106 and h=10.

h(f;)
h+f

Mode = [ +

10x106

Mode = 50 + e

=50+5.99=55.99



[0 TEXT BOOKPAGE NO:52 , EXERCISE PROBLEM NO:5

3. The Expenditure of 100 families is given below. Mode for the distribution
is 24, Calculate the missing frequencies.

Expenditur | Number

e of
families

0-10 14

10-20

20-30 27

30-40

40-50 15




Solution:

Expenditu | Number | Lessthan C.F
re of
families
0-10 14 14
10-20
—p 20-30 27
30-40
40-50 15
10 X (27 — f1)
Mode = 20 +
4 —=(fi + f2)
B 10X(27—f1)
24 =20+ T
24 =20 | 10%(27~f;)
' 10

Here N= 100, we get
fi+fo=100—-(27 + 14 + 15)
= 100 — 56 = 44

A(f — )
YU —fi-h

Mode = |

24 =204+(27 — f1)
24-20=27-f,
4=27 — f,

fl — 23

f, =44-f,=44-23=21
f2=21



0 ASSIGNMENT

Text book page No. Question.No.

51 3,4|exercise problems]|

52 6,7 [exercise problems]
Hint:

For question No 3
Use this formula Mode=3Median-2ZMean

For Question No. 4
find Mean and Median . To find mode use this formula
Mode=3Median-2ZMean

For question no 7
Find grouping table and Analysis table then find the highest frequency size.

Here No need to use formula.
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[l DEFINITION OF GEOMETRIC MEAN

The geometricmean (G.M.) of a set of n observations
X1, X3, X3, .... X, is the nt® root of their product.
Thus, Geometricmeanis G = (x1X2X3 .... Xy )1/ "
Therefore,

1
logG = ;(logxl +logx, + -+ ..logx,)

= -:;Z log x;
G = anti log EZ log xi]
In case of grouped frequency distribution geometric mean
G = (x/122 e oo oo x /) /N where N=Y f;

1
G = anti log ﬁz f,-logxi]




[l DEFINITION OF HARMONIC MEAN

» Harmonic mean of the set of n observations
X1, X3, X7, .... Xy 1S defined to be the reciprocal of the
arithmetic mean of the reciprocal of the observations.

. 1
Thus Harmonic mean H = 5

1 1 1
2ttt —)
n\xq Xz n

» In case of a grouped frequency distribution
1

Vn{25]

Harmonic mean H = where N =Y f;




0 TEXT BOOKPAGE NO:57 , EXERCISE PROBLEM NO:5

1.Calculate the G.M. and H.M. of the following distribution.

Class 2-4 4-6 6-8 8-12
Frequency | 20 40 30 10
Solution:
Class Mid(Xi) | Log(Xi) |fi fiLog(Xi) | fi/Xi
2-4 0.4771 |20 |9.542 6.6667
4-6 0.6989 |40 |27.956 8
6-8 0.8451 |30 |25.353 4.2857
8-12 10 1 10 |10 1

100 | 72.851 19.9524




1
G = anti log [}VZ filogxe‘

G = anti log

1
To5 72 851)]
G = anti log[0.72851]

G=5.352

1
R
1

H =7 .
Fonn [119.95241

~ 0.199524

H

H

H=5.012




3. Calculate A.M.,G.M., and H.M. of the following observations and
Show that AM> G.M> H.M. 32, 35, 36, 37,39, 41, 43.

Solution:
. . _ Yx; 32+35+36+37+39+41+43 263
Arithmetic Mean=— L% _ = == 37.57

Geometric MeanG = anti log [%Z logxi}

log 32+log 35+log 36+log 37+log 39+log 41+log 43]

=anti log [ =

, [ll.SOS + 1.544 + 1.556 + 1.568 + 1.591 + 1.613 + 1.633]
= anti log 7

= antilog[1.57285714]=37.399



, 1
Harmonic mean H = 1( —F 1)

—_ — 44—t —

n\xq1 X2 Xn

1

1 L 1 1 1 1 1
32+35+36+37+39+41+43)

Harmonic mean H = 1(
7

—_— 1
%(0.03 125+0.0285714+0.0277+0.027+0.025641+0.02439+0.023255)

1
~0.02683

H=37.27

Here, 37.57>37.399>37.27

Hence AM>G.M>H.M



[0 ASSIGNMENT

Text book page No. Question.No.
54 1,2

55 3

56 4,5

57 3,4
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Text book page No.

Question. No.

76

1

77 2,3,4,8
78 9,14
79 18,19
80 20,22




THANK YOU
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» INTRODUCTION

» DEFINITION OF MOMENTS ABOUT MEAN(},.)

» DEFINITION OF MOMENTS ABOUT ANY POINT(y,.)

» COMMON MOMENTS

» FORMULAE FOR CALCULATING MOMENTS

» DEFINITION OF SKEWNESS

» NATURE OF SKEWNESS

» TYPES OF MEASURES OF SKEWNESS AND NATURE
OF SKEWNESS

» DEFINITION OF KURTOSIS

» NATURE OF KURTOSIS



] introduction

Beyond the measures of central tendency and dispersion
explained earlier, there are measures that further describe the
characteristics of a distribution.
Some of them are discussed here.

% MOMENTS

s SKEWNESS

<+ KURTOSIS



@

» DEFINITION OF MOMENTS ABOUT MEAN(y,.)

I

The rth moment about mean of a distribution, denoted by .. is given by

12 7
g B A X, —X). =W, 1, £ 3, 8, ..cann...
m Ngiff(. Y. where r =0, 1, 2, 3, 4, ...

Thus, rth moment about mean is the mean of the rth power of deviations of
observations from their arithmetic mean. In particular,

if » = 0, we have Ho =%‘§":‘L(X, —K)o =1

12 - These moments are also
if =1, we have p1 =2 filX; -X)=0,
Nia ¢ ) known as Central Moment

. 1z i
if =2, we havek: =*ﬁ_‘£1f,(x, —X)2 =o-2’
i= :

L 2 =
if r = 3, we have H3 =—ﬁz.ﬁ(x- —X)’ and so on.

iml




@ 1
xi—A

When the Variables x; are changed into another variable y;where u; = ~%

The r™ moment u, of the variable x; is given by,

y = [y L0



» DEFINITION OF MOMENTS ABOUT ANY POINT(y,.')

In addition to the above, we can define raw moments as moments about any
arbitrary mean.

Let 4 dcnbte an arbitrary mrean, then 7th moment about A4 is defined as

When 4 = 0, we get various moments about origin.



[l Common moments

Moments are a set of statistical parameters to measure a
distribution.

Four moments are commonly used:

[0 1st moment - Mean (describes central value)

[ 2nd moment - Variance (describes dispersion)
0 3rd moment - Skewness (describes asymmetry)
[0 4th moment - Kurtosis (describes peakedness)



[0 Formulae for calculating moments

f(x—-x)
I st moment = L) = &ICH o )

n
Y f(x - )2
2nd moment = > = -
T
f(x - x )7
3rd moment = = P2t —~ .
_ TF(x - x)*
4th moment = Ly = ™



0 Definition of skewness([1)

The term Skewness refers to the lack of symmetry or departure from symmetry.
e.g, When a distribution not symmetrical(or asymmetrical) it is called a skewed
distribution.

4 lian, Mode are alike.




[J nature of skewness

& Ifthe value of Mean>Median>Mode, Skewness is said to be
Positive.

Positively Skewed Distribution

Frequency




€ Ifthe value of Mean<Median<Mode , Skewness is said to be
Negative.




Generally,
[f Mean > Mode, the skewness is positive.
[f Mean < Mode, the skewness 1s negative.

[f Mean = Mode, the skewness 1s zero.



Types of Measures of skewness and nature of skew of skewness

l

|

Karl pearson’s Bowley’s Moment Pearson’s
Coefficient of Coefficient of based Coefficient of
Skewness Skewness(Sa Skewness(31) skewness(y1)




@ Karl pearson’s Coefficient of Skewness

Mean—-Mode 3(Mean—Median)

Karl Pearson’s Coefficient of Skewness = —r or -
Standard Deviation  Standard Deviation

= [fKarl pearson’s coefficient >0 then the distribution is Positively
Skewed

= [fKarl pearson’s Coefficient<0 then the distribution is Negatively
Skewed



% Bowley’s Coefficient of Skewness(Sq)

This measure is based on quartiles. For a symmetrical distribution, it is seen that
Q, and Q, are equidistant from median. Thus (Q, — M) — (M, - Q) can be taken
as an absolute measure of skewness.

A relative measure of skewness, known as Bowley’s coefficient (SQ), is given
by

0y -2M; +Q
Qz‘Ql

Sa =



% Momentbased Skewness([31)

My
wn,”

—

Moment based measure of skewness = | =

* For symmetrical distribution f1=0
= For Positive Skewness 31>0

= For Negative Skewness 31<0




€ Pearson’s Coefficient of skewness(Y 1)

Pearson’s coefficient of skewness =7V = "»Jfﬁ_l



0 Definition of kurtosis([32)

Kurtosis refers to the degree of peakedness of a frequency curve. It tells how tall and sharp the

central peak is, relative to a standard bell curve of a distribution.

Kurtosis 1s measured in the following ways:

K

Moment based Measure of kurtosis = f> = —
2

Coefficient of kurtosis = Y2 = -3




[l nature of kurtosis

Messokurtic:
e B2=3ory2=0
« Normal curve

Frequency

Platykurtic:
* B2<3o0ryz2<0

* Flater than Normal curve

Leptokurtic:
* B2>3o0ryz2>0
* More Peaked than Normal curve
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[l THEOREM NO 4.1

U THEOREM NO 4.2

[l Problems

[l Assignment



[0 THEOREM NO 4.1




0 THEOREM NO 4.2




[0 Textbook Problem no:I ,page no:86

1. Calculate the first four central moments from the following data to find £, and #;
and discuss the nature of the distribution




Solution:

X

Y fix; 300

2 fi

100

=3

lety; =x;—x=x;—3

0 5 ~3 -15 45 -135 | 405
1 15 -Z -30 60 -120 | 240
2 17 -1 -17 17 -17 17

3 25 0 0 0 0 0

4 19 (| 19 19 19 19

5 14 2 28 56 112 224
6 5 3 15 45 135 405
Total |100 - 0 242 -6 1310




281

25

i3

Ha

B =

pr =

2 filxi=%)_
N

0

Y filxi—%)* 242
N “100

= 2.42

(v, -7} —
Zfl(xl x) - 6 —_ _0.06
N 100

Y filx;—x%)* 1310

N 100 13.10

us?  (=0.006)  0.0036

0 242 141725 00003
u, 1310  13.10

B = = 2.237
% 2422 5.8564

v’ Since fi; > 0 the distribution is
positively skewed

v' Since fi; = 2.237 < 3 the
distribution is Platykurtic



[l Text book exercise Problem no:7 ,page no:93

2. Calculate the first 4 moments of the following distribution about x=4 and hence
find the moments about the mean of the distribution. Also find the values of f; andf,

f (5 |10 {30 |70 |140 (200 |140 (70|30 |10 (5




Solution: Takingu; = x; — 5 we get the following table

_ X filxi=A)_
ERE R - 2o

0 5 5 |25 |125 |-625 [ 3125

1 0 |4 [40 [160 |-60 2560 | = Lf z(;fJ—AV:i:IT = 275
2 30 |3 |90 [270 [-810 [2430

3 70 |2 |-140 |280 |-560 | 1120 Y filxi-4) 0

s |140 |4 |40 |10 |40 |10 | #3757 N 710

5A |20 [o 0 0 o |o T

6 140 |1 140 |140 |140 |140 | H4 = N - o0 2641
7 70 |2 140 | 280 |560 | 1120

8 30 |3 90 |[270 |s10 [ 2430

9 0 |4 s [160 |640 [ 2560

10 |5 5 25 |125 |e25 [3125

Tt | 710 |0 0 1950 |0 | 18750




Now, p,=0
ly = py — ()% =2.75-0=2.75

fy = py = gy + 2(py)?
=0-3(2.75)(0)+2(0)=0

fy = g — dpty + 64, ()% — 3(uy)?

=26.41-4(0)+6(2.75)(0)-3(0)=26.41

B 2#32 _ (0)2 _
17 u,3 " 2,753

0

26.41 26.41
82 = #42 = - = — =3.49
o 2.752 7.5625

v' Since ; = 0 the distribution is
symmetrical

v Since f, = 349 > 3 the
distribution is Leptokurtic



[ Textbook exercise Problem no:I(l) ,page no:91

3. For the following data calculate the Karl Pearson’s coefficient of skewness.

)Frequency ‘2 ‘4 ‘10 ‘8 ‘5 ‘1 \

Solution:

Karl Pearson’s Coefficient of Skewness =

Mean—Mode 3(Mean—Median)

or
Standard Deviation Standard Deviation

Meadian=Inthe Lessthan C.Fjustgreater thang

x.
Mean:Zfi i

3 N

N N

X fixi® (E fixi)zl ’




10 2 20 400 2

11 4 44 484

12 10 120 1440 (16

13 8 104 1352 |24

14 5 70 980 29

15 1 15 225 30

Tot 30 373 4881

Meoan = Zﬁxt _ 337: _ 12 43 || Meadian=Inthe Lessthan C.Fjustgrer;lterthan%‘r

Median=inthe lessthan C.F justgreaterthan 32_0= 15
Median=12




1

_|Zfa? (2
TITnw N

-

4881 (373 ol [
30

=130
i 1

o =[87.1—(12.43)?%|2
1
o =[162.7 — 154.5049] 2
1
o =[8.1951]2

=2.863

Karl Pearson’s Coefhicient of Skewness

3(Mean—Median)
Standard Deviation

 3(12.43 - 12)

2.863
Karl Pearson’s coefficient=0.451>0

-—




[l Textbook example Problem no:3 ,page no:89

3.The first four moments of a distribution about x=2 are 1,2.5,5.5 and 16. Calculate the four moments
(i)About the mean (ii)about zero

Solution:
Here Given ;, =1, ) = 2.5, 5 = 5.5 AND, = 16

(iYMoments about mean:

Now, j; =0 (ii)Moments about Zero
py = ptp — (u1)* =2.5-1=1.5 Note: = A+ pty
x=2+1=3

pz = pa — 3pzaiy + 2()*

= 5.5-3(2.5)(1)+2 (1)*=0

Hy = pg — 4ty + 641, ()% — 3(py)*

—16-4(5.5)+6(2.5) (1)2-3 (1)*=16-22+15-3=6
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DEFINITION OF SCATTER DIAGRAM

Let x; where i=1,2,3,...n be the values of the independent
variable x; and y; where i=1,2,3....n be the corresponding
values of the dependent variables y;. If the points

(x;, ¥;) ;i=1,2,3..n are plotted on a graph paper and we
obtain a Scatter diagram.

Scaltterplot Example

Signups
&

22,000 23,000 24.Q00 25000 26,000 27.000

Pageviews




The process of finding such a functional
relationship between the variables is called
curve fitting. A curve can be fitted to
indicate a functional relationship between
two variables x; and y; .

3 fix)=ax+b
for each hine

i
-

Interpolation

fix)=ax +b [
for entire range

—

Curve Fitting I




PRINCIPLE OF LEAST SQUARES

i

The least squares method is a statistical procedure to find
the best fit for a set of data points by minimizing the sum of
the offsets or residuals of points from the plotted curve.
Least squares regression is used to predict the behaviour
of dependent variables.

Let (x;, ¥;) where i=1,2...n be the observed set of values of
the variables (x, y).Let y=f(x) be a functional relationship
sought between the variables x and y. Then d;=y;-f(x;)
which is the difference between the observed value of y and
the value of y determined by the functional relation is called
the residuals. The principle of least squares states that the
parameters involved in f(x) should be chosen in such a way

that ¥, d;? is minimum.



[0 Fitting a straight line




[0  Fitting a second degree parabola

a is not in linear form it can be brought to
rations of vadables. Then using the

f l:csl fit can be achiewved. i



[l Text book page no:98,problem no:I

1. Fit a Straight line to the following data.

Y 2% 3.5 5.4 7.3 8.2

Solution:

Letthe Straightline to be fitted to the data be y=ax+b.
Then the parameters a and b are got from the normal equations.

Zyi =aZx,~+nb
iny,- = ainz +bei



0 2.1 0 0
1 3.5 3.5 1
2 5.4 10.8 | 4
3 7.3 21.9 9
4 8.2 32.8 16
Total 26.5 69 30

Hence the normal equations are,
10a+5b=26.5 —>(1)
30a+10b=69 —3(2)

Solving (1) and (2),




3x(1)=>30a+15b=79.5
(2)=>30a+10b=69
) () ()
5b=10.5
b=2.1
10a+5(2.1)=26.5
10a+10.5=26.5
10a=16
a=1.6
By solving (1) and (2) we get a=1.6 & b=2.1
The straight line fitted for the data isY=1.6x+2.1




[l Text book page no:100,problem no:3

3. Fit a Second degree parabola by taking x; as the independent variable.

y 1 5 10 22 38

Solution:

Letthe second degree parabola to be fitted to the data
be y = ax? + bx + c¢. Then we have the normal

equations to find a, b, c.
aXx*+bXx® +cXx? =Xxly,

aYx+bYx*+cyx; =X xy;

aYx?+bYxi+nc=Xy;



0 1 0 0 0 0

1 5 1 5 1 1

2 10 |20 |4 40 16
3 22 |66 |9 198 |27 |81
4 38 [152 |16 |608 |64 |256
Total |76 |243 |30 [851 |100 |354

Hence the normal equations are,

354a+100b+30c=851 2(1)
100a+30b+10c=243 (2)
30a+10b+5c=76 2(3)

Solving (1) ,(2)and (3),




(1)=> 354a+100b+30c=851
3x(2)=>300a+90b+30c=729
(-) (-) (-)
54a3+10b =122 ?(4)
(2)=>100a+30b+10c=243

2x(3)=>60a+20b+10c=152
(-) (-) (-)
40a+10b =91 ?(5)

By solving (4) and (5)
(4)=>54a+10b =122
(5)=>40a+10b =91

() () (-)

14a=31=>3=2.21




Substitute a=2.21 in Equation (5)

40(2.21)+10b =91

88.44+10b=91

10b=91-88.4=2.6

b=0.26

30a+10b+5c=76

30(2.21)410(0.26)+5c=76

66.3+2.6+5¢c=76

68.9+5¢c=76

be=7.1

c=1.42

we get a=2.21,b=0.26 & c=1.42

The straight line fitted for the data is
y = 2.21x% + 0.26x + 1.42




[ Text book page no:101,problem no:4

2. Fit the curve y = bhx? to the following data

y 1200 (900 600 200 110 50

Solution:

y = ax®

logy=Yand logx =X
Then the curve is transformed into Y=AX+B where A=a and B=log b.
Hence the normal equations now become

ZYzAZX+nB

YXY =AY X2 +BY X



1 1200 0 3.0792 |0 0

2 900 0.3010 |2.9542 |0.889 0.091
3 600 04771 |2.7782 |1.325 0.228
4 200 0.6021 |2.3010 |[1.385 0.363
5 110 0.6990 |[2.0414 |1.427 0.489
6 50 0.7782 |1.6990 [1.322 0.606
Total . 2.8574 |14.8530 |6.348 1277




The normal equations are
2.9A+6B=14.9->(1)(approximately)
1.8A+2.9B=6.3>(2)(approximately)

(1)X1.8 =>5.22A+10.8B=26.82
(2)X2.9 =>5.22A+8.41B=18.27
) ) (-)
2.39B=8.55=2B=logh=3.6
Substitute B=3.61in equation (2)
= 1.8A+2.9(3.6)=6.3
1.8A+10.44=6.3
1.8A=-4.14»A=2a=-2.3
A=a=-2.3

B=logh=3.6
b=antilog(3.6)=3981

Therefore the required equation to the curve is y = 3981x %7



[l Text book page no:102,problem no:5

5. Explain the method of fitting the curve of good fity = ae?*(a > 0)

Solution:

y = aeb* =2(1)
Therefore,logy = loga + bxloge —2(2)
Let Y=logy; B=loga; A=loge
Therefore (2) become Y=Ax+ B
This is linear equation in x and Y whose normal equation are
2Y, =AY x;+nB
in}’i — AZx,-Z o Bin.
From the two normal equations we can get the values of Aand B
and consequently a and b can be obtained from a=antilog (B) and

b = m’;e. Thus the curve of best fit (1) can be obtained.




[l Textbook page no:102,problem no:6

6. Explain the method of fitting the curve y = ka?* (a, k> 0)
obtaining the normal equations by the method of least squares .

Solution:
The curve can be transferred to the from of a straight line as
follows.

logy = logk + b(loga)x; (a,k > 0)
Let log y=Y; log k=B; bloga= A
Hence the above equation takes form Y=AX=B
By the principle of least squares the normal equations to find A
and B of the above straight line are

ZY‘ =AZI;+HB

inyi — Ainz + BZx,-.
After finding the values of A and B from the normal equations we
can obtain the value ofk, a and b and hence the curve y = ka®*
can be fitted.




[l Textbook page no:103,problem no:7

7. Fita curve of the form y = ka®* to the following data

Production in tons | 201 263 314 395 427 504 612
Solution:
= kg"* 2>(1)

Therefore , logy = logk + b(loga)x; (a,k >0) —2>(2)
log y=Y; log k=B; bloga= A
Therefore (2) becomes Y=AX=B -2>(3)

Where X=x-1954




1951 201 -3 2.3032 -6.9096 9
1952 263 -2 2.4200 -4.8400 4
1953 314 -1 2.4969 -2.4969 1
1954 395 0 2.5966 0 0
1955 427 1 2.6304 2.6304 (4
1956 504 2 2.7024 5.4048 4
1957 612 3 2.7868 8.3604 9
Total 0 17.9363 2.1491 28




The normal equations for (3) are

ZY=AZX+HB

YXY=AYX*+BYX
28A=2.1491
7B=17.9363

Solving the above equations we get A=0.0768 B=2.5623

b=antilog A=antilog0.0768=1.19(approximately)

a= antilog B=antilog2.5623=365.01(approximately)

There fore ,The curve of good fit is y=(365.01)(1.19)*
=(365.01)(1.19)*~1954



[l Assignment

Text book page No. Question. No.
104 1,2
1 0 5 3!41 5)6
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Bivariate means "two variables”, in other words there are two types of data.
Such a data(x;, y;);i = 1,2, .....nis called a Bivariate data .
For Example:

Ice Cream Sales and Temperature.

Height and Weight of Collection of students.

Price of commodity and Corresponding demand.

So with bivariate data we arc intcrested in comparing the two scts of data
and finding any relationships.



There are two main problems involved in the relationship
between x & y.

0 The first is to find a measure of the degree of association
or correlation.

0 The second problem is to find the most suitable form of
equation for determining the probable value of one variable
corresponding to a given value of the other or Regression



DEFINITION OF CORRELATION

The word Correlation is made of Co- (meaning "together"),
and Relation

Correlation is Positive when the values increase or decrease
together,
ie.,The two variables deviate in the same direction.

For Example:
Height and Weight of Collection of students.
Income and Expenditure of a family



Correlation is Negative when one value decreases as the
other increases.

ie.,The two variables deviate in the opposite direction.
For Example:

Price and Demand

volume and pressure



0 Arelationship between two variables, x and y, in which
the change in value of one variable is exactly
proportional to the change in value of the other.

0 A perfect correlation forms a perfectly straight line.

Correlation Coefficient

* - - - -
- - - -
-

Positive Correlation Negative Correlation No Correlation



Karl Pearson’s coefficient of
correlation:
Karl Pearson’s coefficient of correlation between the variables x and y is defined by

_ S0y

nﬂ'xay

Yxy where X, y are the Arithmetic Means and oy, 0,

The standard deviations of the variables x and y respectively.
Covariance of x
The cm%ﬂgnx:bctwccn x and y is defined by

Xx =)=

n

cov(x,y) =

. cov(x,y)
Hence Yxy = 'W



NOTE 1: If y =1 the correlation is perfect and positive
NOTE 2: If y = -1 the correlation is perfect and negative
NOTE 3: If ¥ =0 the variables are uncorrelated

NOTE: If the variables x and y are uncorrelated then Cov(x, y)=0
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0 RANKCORRELATION
I THEOREM 6.5

[0 PROBLEMS



RANK CORERELATION

The same individuals are ranked in two ways on the
basis of different characteristics or by two different
persons for a single characteristic.

Let x; and y; be the ranks of the i*" individuals in
the first and second ranking respectively.
The coefficient of correlation between the ranks x; and y;
is called the Rank correlation and is denoted by p.



e L ¥ [
Rankmm-r;licn i B given by p=1 = M
n(n® - 1)
» Letx; and ¥ be the mggyy

1 2
7 ¢ 1) = o, "

- Ilﬁ'-ﬂ: v-¥)F {since ¥= ¥)
SEk-F) e zp-

Now, ¥ (r- ¥

s —_ V-
-55‘2 "‘RU’! ( )’l

=~2npa, o,
2
-2-'!‘3’, (I"'ﬂj ( since ﬂ;z"d 2}
—_— &
- n(n? - 1) (1- )
i s iz_(g;l)j 6 T(x—y)*
Sl p=1-"Ga0y
e - 6y 12 is known as
Sk —_';L‘EL Spearman’s formula.
n(m - 1)

Y -4 -
ole. This 15 known se ©ee



PROBLEM:1
Find the rank correlation coefficient between the height in c.m.
and weight in kg of 6 soldiers in Indian Army.

Weight |61 |60 63.5 63 61.5 64

Solution:

165 |6 61 5 1 |1

167 |4 60 6 2 |4 P 6X16
166 |5 635 |2 3 |9 6(6%-1)
170 |2 63 3 2 |7 =0.543

169 |3 615 |4 4 |1

172 |1 64 1 0o |o

Total 16




PROBLEM:2 Three judges assign the ranks to 8 entries in a beauty contest.

3 1

Judge Mr. Y

2

5

4.

7

6

Judge Mr. Z

1

2

3

4

5

7

8

Which pair of judges has the nearest approach to common taste in beauty?
Solution: Table for the rank correlation coefficients py, py.,, P -

1 3 |1 2 |2 |o |4 4 0
2 2 |z o (o |o |o 0 0
4 1 |3 3 |2 |1 |9 4 1
3 5 |4 2 11 [« 4 1 1
7 4 |5 3 |1 |2 |9 1 4
6 7 |7 1 o [£ [1 0 1
5 6 |8 |1 |2 [3 |1 4 9
8 8 |6 o |2 |2 |o 4 4
Tot | 28 18 20




- = GZ(x_y)z 62(2—1)2
Pay =1 =1 Py = A =iy
_ o 6X28 6X20
Pry =1 8(8%-1) Pex = 1= 8(82-1)
168 120
=1 — ﬁ=0'67 =1 — m=0,76

=1 — 8203
Py =1 n(n?-1)

_q__6X18
Pyz = 1~ g87-1)
108

=1 - - ~=0.79

Hence py,s pxy and p,,
Therefore Judges MrY and Mr.
Z has the nearest approach to
common taste in beauty?



[l Assignment
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126 1(i), 1(iv)

127 5

128 7.9




STATISTICS-I

UNIT-3
CHAPTER®G6.3
PART-15

R.RAJALAKSHMI [G.L],GACW,RAMANATHAPURAM



REGRESSIO
[

[f there is a functional relationship between the two variables
x; and y; the points in the scatter diagram will cluster around
Some curve called the curve of regression.

~]

[f the curve is a straight line it is called a line of regression

between the to variables




LINE OF
REGRESSION

[f we fit a straight line by the principle of least squares

to the points of the scatter diagram in such a way that the
sum of the squares of the distance parallel to the y-axis
from the points to the line is minimized we obtain a line
of best fit for the data and it is called the regression

line of y on x.

Similarly we can define the regression line of x ony.




"o the gm..duﬁd gress
i‘b' nei ‘{—r*t”r,;ﬂ

- J Hlfr“n N
»f*.?s:-.~- pE ’

El! ""‘H 1§ =
determine lﬂl.
= et o




- X ¥ ~aXx 4+ pnb

R ¢
Equations () and (2) are called normal cquatinns.
From (2) we obtan Y=ave b s
The line of regresyvion Passes throuph the pownt (¥, Vi
Now,

shilting 1hye ongin 1o g

% point (¥, 5) by mecans of
‘-xj"-?lnﬂ Y-}-‘_'_

= aX. 1the constant @ can &
determined from the nnrmalequalmn aXyd Xy,
“ -'_"% = XEa) 0. = » -X%2 0, 2z
z i zc.‘ - n' Uj Ur
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