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o, () Data and Their
() Representations

8.1 Inrroducrion

W

Statistics is the science which deals with the collection, organisation, analyg,
and interpretation of the numerical data. ) )

Collection and analysis of numerical data is necessary in studying many prop,
such as the problem of economic development of the country, cd“‘:atiomi
development, the problem of health and population, the problem of aricultygy
development etc.

In this chapter, we shall study this branch of mathematics with collegy;
classification, presentation and analysis of data. We shall Icam how to classify the
given data into ungrouped and grouped frequency distributions.

8.2 Collecrion of Dara

__;__‘_‘

In any field of investigation, the first step is fo collect the relavant data. ang g,
analyse it,

Data are said to be primary if the investigator himself is responsible for the
collection of data. Such as voters’lists, data collected in census-questionnaire ete,

It is not always possible for an investigator to collect data due to many reasons,
In that case, he/she may use data collected by other agency in the form of published
reports. They are called secondary data. Data may be primary for one individual
ar agency but it becomes secondary for other using the same data.

8.7 Presentavion of Dara

A_ﬂcr the collection of data the next step to the nvestigator is to find ways to
organise them in order to study their important features. Such an arrangement of
data is called presentation of data. TS

Suppose there 'az_'e_ﬂ'_'ﬁiﬁ;n‘u_;.i,n-a class. The marks obtained by them in @’
mathematics test (out of 100) are as follows:
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AND THEIR IEEPRESENTAT[ ON

TA
s 36,59, 65,36,88,27, 56,73 ¢ 7 201
45,56,61,56,31,33, 75 '51'76'52
Minﬁﬁsfomiscaﬂedraw ey
T:fnﬁoﬂ- %8, Each entry i called a value or
o ge these numbers ip i

21,31,33,36,45, 56,56, 56 5¢ 5
59,61,61,65,65,72,72, 74 76 g0
Now you can get the following inforyyy, o
Mwmrksobtamed:ﬂ
(o) Number of Students who got 56 g 5
{ﬂﬂmwofmwwmmMméo 9
mwmn?me%ﬁmamwmanﬁddu
W@mefdaxamthmfonmsﬁmmmmmmmmfobwﬁw
u]f’l_f;m::_ﬂwdmmre informative we can present these in a tabular form as
show? Marks in Mathematics of 20 students
Marks
27
31
33
36

Number of Students
1

45
56
59
61
65
70

74
76
89

Total 20

Such a table is called a frequency distribution table for ungrouped data or
ngrouped frequency table.

e e = B OB B = LN e e e e
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Note: When the number of
frequencies by simple counting.
marks). number

In order to get condensed form i (t‘l'vp]f:sﬂ:;l‘-‘w Wk
large), we classify the data into classes - E“’m students in & mathe,
Frequency Table of the marks obtained bY

w |

ab@crvaﬁons is
In such cases, W

b |
i

ks
Class Interval Tally Mar

(Marks out of 100)
27-33
34-40
4147
48-54
55-61
62-68
69-75
76-82
83-39
Total ﬂ\\J
The above table is called a frequency distribution table for groupegq day
Now let us consider the following frequency distribution table which
weight of 50 students of a class:
Weight (in kg)
31-35
3640
41-45
43-50
51-55
56-60
6165
66-70
T1-75

[l
|
|

N
I
I

n—-—-wmuﬂ_”j

S

Bives gy,

Number of Students

Total

50 |
Suppose two students of weights 355kgand 50.54 kg are admitted in this class :
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hich ah_v,;.ginmwal) will we incly
jass 36-4

o can not d;csc,ﬂ'l;he ;Igss 31-35 includes numbers upto 35 and the class 36-
 includes numbers from _Onwa:ds.So,ﬂ:crcm@psinbcmthWPe’“d
“mnsofh'fﬂmhwclasmhommmmisdiﬂiwhy we divide the

203

8 de them? Can we include 35.5 in class 31-357

¢

the upper limit of a class and the
half of this diffierence to cach of the

“Ppccmsjderﬂmcla.sscs 31 - 35 and 364
The lower limit of 36 - 40 is 36
The upper limit of 31 - 35 s 35
The difference = 36 - 35 = |
%:0.5
o, the new class 'mtcrvalfnnmdﬁ-omgl
_15.5. Similarly, class 36-40 will be (36-0.5)
This way, the new classes will be

30.5-35.5,35.5-40.5, 40,545 5,45 5505 50.5.55 5,55 5,60.5-65.5,65.5-
105 900 T0.5-75.5. These ave now continuans a0

These changed limits are called true class limits. Thus, for the class 30.5-
35.5, 30.5 is the true lower class limit and 355 is the true upper class limit.

So, half the difference =

3588 (31-0.5)- (35+0.5), i.e., 30.5
~(40+0.5),i.e.,35.5-40.5 and soon.

p Sﬂsgsa.a;obviausl}'; 35.5 will beincluded inthe class 35.5-40.5 and 50 54 in the class
So, the new frequency distribution will be as follows:
[ Weight (in ke) Number of Students
30.5-35.5 10
35.5-40.5 §e—— |  355includedin
40.5-455 15 the class
45.5-50.5 4 . .
50.5.55 5 ge—y 50.54 included in
55.5-60.5 3 S
60.5-65.5 4
65.5-70.5 3
70.5-75.5 7
Total 52
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i s
students, (in centimetres) e b%

Example .1 : The heights of 30
found to be as follows:

161 151 153 165 167 154

{62 163 170 168 157 156

153 160 160 170 161 167

154 151 152 156 157 160

161 160 163 167 168 158

Represent the data by a grouped frequency
the classes as 161-165, 166-170, ete.

distribution table, m‘ing

Solution:
(i) Frequency distribution table showing heights of 30 students
Height (in cm) Tally Marks Frequency
151-135 W 7
IhBSEEL W 9
161-165 Rl 3
166-170 L 6
Total 30

Example .2: Construct a frequency table for the following data whig,
give the daily wages (in rupees) of 32 persons. Use class intervals of sz,
10.

110 184 129 141 105 134 136 176 155

145 150 160 160 152 201 159 203 146

177 139 105 140 190 158 203 108 129

118 112 169 140 185

Solution: Range of data = 205 - 105 = 98

Frequency distribution table of the above data is given below:
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]i‘rgql[fl'l('-)' table shDWiﬂg the dnir_v wages of 32 persons

iy wages (in Rs.) | Tally Marks Number of persons or frequency
105_115 N

| 15-125 |
125-135 [
145-155 Ml
155—175 i)
75-185 I
|35-195 "
105205 I

Total

h

Lo L ¥ T -

Lo
b

Exercise 8.1

 Heights (in cm) of 30 boys in Class IX are given below:

140 140 160 139 153 146 151 150 150 154

148 158- 151 160 150 149 148 140 148 153

140 139 150 152 149 142 152 140 146 148
petermine the range of the data.

Following is the frequency distribution of ages (in years) of 40 workers in 2
factory:

Age (in years) Number of workers
2531 12
31-37 15
3743
43-49
49-55
Total 40
(i) What is the class size?

(i) What is the upper class limit of class 37-437
(iii) What is the lower class limit of class 49-557

: SOgirlsqulass}{app&aredforam.Themﬂtsob!ainedbyﬂmmmgivm

as follows:
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4% 31 74 68 42
% 33 16 s 27
7T & 53 40 7N
Construct a grouped frequency d

19 etc. Also, find the number of
4. Construct a frequency table with class intervals of eq;

54
44
60

14

63

8
istribution of the data using the classes 0.9 1o,

BasIC MA‘rHlaMmo
5

g 1 9
s 8 o
8 S0 3B

girls who secured marks more than 49,

ual sizes using 310-33 &

one of the class interval for the following data:
248 242 310 M2 342

19 girls secured more than 49 marks,

268 230 368
310 300 300 320 315 304 402 316
406 292 355 248 210 240 330 316
406 215 262 238
Answers 8.1

1. 2lem

2. (a6 M43 ()49

3. [Marks | Numberofstudents 4 interval Frequency
0-10 ] ! 210-230 2
10-19 ] 2 230-250 5
20-29 1 250-270 2
30-3% 2 270-290 2
:;’L“‘; : 290-310 4
g : 310-330 6
= .
e 2 370-393 ;
0L ’ 390410 3
L. i 0 —l Total 25
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ol CumulaTive Freouency Distriburion

Consider the following frequency distribution table:

—
_..M—___ Number of Students
30-35 [ )
35-40 10
4045 :
45-50 13
50-55 ’
55-60 2
60-65 3
65-T0 :
| 0 2
e Total 50

Now can you answer the following questions:

(i) How many students have their weights less than 35 kg?
(ii) How many studmrshzvelheirweigms}essmsgkg?
[ﬁ)HomesmﬂmﬂShwemeirwdghtﬂmmmkg?
(iv) How many students have their weights less than 70 keg?
Let us try to find the answers :
Number of students with weight:

Less than 35 kg : 10

Less than 40 kg : (10) +7 =17

Less than 45 kg : (17) + 15 =32

Less than 50 kg : (32) + 4 =36

Less than 55 kg : (36) +2 =38

Less than 60 kg : (38) + 3 = 41

Less than 65 kg : (41) + 4 =45

Less than 70 kg : (45) +3 =48

Less than 75 kg : (48) +2 =50

The frequencies 10, 17, 32, 36, 38, 41, 48, 50 are called the cumulative

frequencies of the respective classes. The cumulative frequency of the last class,
1£., 70-75 is 50 which is the total number of observations.
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In the table we insert a colum! ’t"‘.’;‘:ﬁu table of the data. Cly, Answen g o
and get cumulative fmque?f!' :,I:q:enu' pistribution Table ' //——\\\______
Cumulative (frequency) Cumulative g, i Classes
Weight (in kg) l‘un_mirof-“___“,':;_“ﬁ—————‘_' 1 i
0-35 g 17 6-10
3540 - n 11-15
;
:g:;b 4 36 . 16-20
S0-55 . » | 2%
5560 3 s 26-30
60-65 i :: Total
6570 3 o
70-75 2
Total 50 —— (i) Cl "T::S Cumulative frequency l
(-
: 3
Exercise 8.2 10-20
_—__'"‘--...‘ 13
I. Construct a cumulative frequency distribution kor each of fhe fo“"wihg E At
distributions: 30-40 69
(i) Classes Frequency (i) |Classes Fl’equeuc!, 40-50 8
1-5 4 0-10 3 50-60 85
610 6 10*20. 10 Total 1
11-15 .10 2030 24
16-20 13 3040 32
21-25 6 40-50 : 9 2 Heights (in em)| Number ofsludenlsklunnﬂati.\e{requemy]
26-30 2 50-60 1 110-120 14 14
2. Construct a cumulative frequency distribution from the following data: 120-130 30 44
| Heights (in cm) |110-120 | 120-130 | 130-140 | 140-150 |150-160 | Total 13-140 60 104
Number of 14 30 60 42 14 160 140-150 42 146
students . | 150-160 14 160
. 1
How many students have thei heighs lss than 150 cm? ol . l
140 students have heights less than 150.

49
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8.5 Graphical RepresentaTion

Basic MATHEM‘“\!QS
of Dara

Bar Graphs i
We have discussed prosentation of data by tables ,_Ther:c e i
present the data called graphical representation which 15 ml Fi l‘:m&n or
purpose of comparison among the individual items. For exampic £18 10.1 repr%%
the data given in the table regarding blood groups.
Blood groups of 35 students in  class

Blood Group Number of students |
A 13
B
AB
D ——
Total i5

We can represent this data by Fig. 10.1

18]
13 4 e
L=
e
10 -
-

i
1,
£ o]
&
1
~ 3

1=

@

A B AB o
Bleod Groap
Fig. 10.1
This is called a bar graph.

Bam{ﬁdaugk;}of@ﬁmu&dﬂ!mmmequa] spaces in between

Example .3: Given below is the bar graph of the number of students in

Class IX during academic years 2001.02 to 2005-06. Read the bar graph
and answer the following questions:

@ In which year is the number of students in the class, 2507

50

b |

|
|

| AND THEIR REPRESHNTA-“ON

1‘
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350 =
300 1 |
[ |
ﬂ 250 1
[ —
Foo] »
% 150
; 100 - I
" ;
i
D -
e |
: : 1
200002 200203 200304 200405 2005.06
A.udanicYe:r
Solution:

(i) In 2003-04, the number of students in the class was 250

Exercise 8.3

| The following bar graph shows how

o ﬂlcmembersofﬂlesmﬂ‘ofanoﬁiccme

Mode of transport of office staff

2
14
1] T
Car

Bus

mumber of stafl members ——p=

ik

Two wheeler Fom

Mode of trausport ——p
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jons: | o Answ
- cstions: ers 8.7

Stu h and answer the following qu .
1) ;ymt\hcnﬁ members of staff come 0 office on “"': wheeler? ‘ (OR (iii) Bus
(i) How many member of siaff come to office Y ':"f;c ) K “-; 5900 (i) 2007 (u)2003  (iv) 2008
(iii) What is the most common mode of transfport stafy |5 O

. The following bar graph shows the number of rees planted by an %cbm | ( b HisTOGRAMS and Freouency Polygons
: B

different years: ————— s i R
| have leamt to represent a given information using a bar graph. MNow, we
1600 - ] 1 we v 1o represent a grouped frequency distribution graphically. A continuous
1400 4 ™ I jam M\ﬁequmﬁ}' distribution can be represented graphically by a histogram- A
T - | O am s @ yertical bar graph without any space between the bars.
: 1200 i M“s} The classes of the grouped data are taken along the horizontal axis and
R | Ei__ the respective class frequencies on the vertical axis.
004 | @ i . ; the class
£ | i) For each class a rectangle is constructed with base as the width of
T 600 4 {:;ghl determined from the class frequencies.
{ wo | o le .4: The following is the frequency distribution of marks obtained
Z 200 H i |wwstudent3inadasstut. ‘
= 2003 2004 2005 " 2008 2007 luos-_-‘ | Markﬁobtailwd 1 20-30 | 30-40 L 40-50 1 50-60 \ 60-70 | 70-80
Years —» I ; nb!fﬁfsmdentsl 1 3 r | l 6 1, 4 l 3
Study the above bar graph and answer the following questions: | praw a histogram for the above data.

(i) What is the total number of trees planted by the agency from 2003 to 2008 || golution: The histogram is given below :

(i) In which vear is the number of trees planted the maximum? "
(i) In which year is the number of trees planted the minimum? | |
(i) In which year, the number of trees planted is less than the number of frees | s
planted in the year preceding it? T 5
. The expenditure of a company under different heads (in lakh of rupees) for a | g
year is given below: P BRIt
k-]
Head Expenditure (in lakhs of rupees) | % 2
Salary of employees 200 .| :
Travelling allowances 100 l
Electricity and water 50 | e w oW B T e 85
Rent ) 125 i
Others 150

Construct a bar chart to represent this data.

51



214

Basic M‘\THE

the following data:

X

"7&2 I. P AND THEIR REPRESENTATI0)
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Example 5: Draw a histogram for
. 3 BC,D,.E,FEIIdGbeLhchd f
:'ilelght ' p25-|3n[ 130-135 [135-140 | 140-145]145-1501150. 55 _i lF'm ¢, CtoD, D1oE, EtoF andl};“;ls&-fthc s ol et octangles.
1 cm) | n complete the polygon, join B 10 s _b!r' ﬂjll:-a.ns of line segments (dotted).
=l i 3 5 . ﬂ: nid point of the class 80-90), mid point of class 10-20) and join G to
I .
students !” 111“5'AB CDEFGHis the frequency ol ) )
Solution: The histogram is given below: = ple 9 Polygon representing the data given
T : [ﬂ F:’Es ﬁt.;::[:::sgg:; ?f oy Obtaineq by 30 students of Class IX in a
z 4 athematic n the following taple:
i 010 | 1020 [ 2030 [ 300 | %050
- 5
i s [ e 7 | 3
zg 1 l_I’4 praw a frequency polygon for this data
0 Solution: First we draw the histogram and then according to above procedure
155 130 135 140 146 150 185  1gp frequency polygon will be as follows :
Height (in ém) —» e =
T . W .
8.7 Freouency Polygon i F Y i
— ol L 0d
There is another way of representing a grouped frequency distribution Sraphicy, N .. s
This is called frequency polygen. Consider the following example to unde, w y B 2
the concept of frequency polygon. A 4
6 E . 3"‘ 1
i . / N
.! \ G I A
5 > al i
T / Np ¥ o “a 10 20 a0 40 80 50
o 49 / N Marks —
H \
Z . \
2 /
2 -
£ 4 B Exercise 8.4
5 / g \ .
! ] = v \ | The daily earnings of 26 workers are given below:
-
A \
l i il i - 300-350 | 350-400
' 0 30 40 50 80 70 a0\ | Daily earnings | 150-200 | 200-250 | 250-300 } 300
Marks —p H ‘ (in%)
| Nomber of 4 8 5 6 3
workers

52
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' a hi data. :
Draw a histogram to represent the - tho Following questions,

2. Observe the histogram given below and 3“5“':
(i) What information is given by the histogram:
(ii) In which class (group) is the number of s

tudents maximum?
height of 143 cm and above?

BASIC MATHE May,
s

(iii) How many students have the . i
(iv) How many students have the height less than | .
3
I |
p .
£
T
i . =
J2
1
OG0 T4 10 155 160 185 177
Height (in em) —
12. Find median and mode graphically forthe following data : [R.U. 2016)
Marks [0-20 |20-40 w-eo#so-sn 80100
10 4

#Nu.ufsmdents[ﬁ I 4 8

Answer 8.4

2. (i) Heights (in cm) of students (i) 145 - 150
(iii) 15 (iv) 4 v) 4

53
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0.1 jnrroductrion _—

jn many prablems in statisties | S i

e bservation themmmpsel' rvations; the mid value
of o wpdmcor hich we shall otsmmim'- These are known as measures
foet! e Study in the present chapter.

g2 Asithmeric Average op Rigay

ylean (Arithmetic Average) of Raw Data
To calculate the mean of raw data, all the observations of the data are added
d their sum is d:vulzd. by the number of observations. Thus, the mean of n
ghservations Xy, Xa, ...x, 18
X +Xxo +....+IN
n -

Ivis generally denoted by ¥ | so

: Nt+xs+...+
"k AtEteo by,
: n

I
25
='|'=I
T . ]
| where the symbol ‘fZ"is the capital letter ‘SIGMA’ of the Greek alphabet and is-
md-wﬁenotesunumumkﬁmﬁemcmrequimdinwﬁungmhlcngtw
apression, we use the symbol X, read as sigma.

In ;;xf , i calledithe inidex of surmmation.
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: The m 5 .
IllusTrative Examples ! isl:ﬁ’S thattol' ;:“s:dn::;kiflsl:l!ed by 30 students of Section A l.::
/ in a school in last five Years wag g, ae | C"‘:jsn:d by 65 studenfs in Class X tion B is 50. Find the mean mar
: ent in a ) .
745 E;;:::{;io“mi’g: '::Ts the aversge epralment. per yeart ) | " Solution: Mean marks of 30 ggyqenys of SectionA=43 @
!Stlll.ltinn: A\'cr.agc enrolment (or mean enrolment) | So, total marks obtained by 30 Students of Section A = 30 = 48 = 1440

gimilarly, total marks obtained
605+ 710+ 745+835+910 _ 3805 _ .,

: By 35 students of Section B = 35 » 50 = 1750
: : Towlrrmkscbtamdbybﬁﬂlswtions= 1440 + 1750 = 3199
2

xample .2:The following are the marks in a Mathematics Teq, of 3y Mean of marks obtained by 65 studengs = %:3 = 49.1 approx.
@Encs of Class IX in a school: ba
40 73 49 8 40 o 27 9l 37 31
9 4 31 B 7T 4 B 6 N

Exercises 9.1

; mean of first ten natyral
9 50 s 35 40 6 7B 49 31 LE t‘be_ T Ilmnhem
i 2 01 Phgits wees Measured in em and the results were as follows:
Find the mean marks. e b I " 142,149,135, 150, 128, 140,149, 152 133 145
Solution: Here, the number of observation (n) = : : 138,
1), th marks of students is given by Find the mean height.
S } o 3. The daily sale of sugar for 6 days in a certain grocery shop is given below.
L  Calculate the mean daily sale of sygar
Sx y
: 1455
Mm:(ﬂ:i:W:T=4g_5 Monday | Tuesday | Wednesday 2 E T
H . ; ilm;‘sda FI'IC'Ia tllIda
s Ml | 2w | ok | e | sk | 1305 ke
Example 3 . The weight of four bags of wheat (in kg) are 103, 105, 10y, g g
Sr R 4. The maximum daily temperature (in oC) of a city on 12 consecutive days are
_ . 103+105+102+104 given below:
Solucion: Moan welght ( ¥') = T 32.429.526.625.723.524.6
414 24222424.2230232288
=3k =10354kg Caleualte the mean daily temperature,

Example 4: The mean o{a-bserw_aﬁuns wis found to @ Later on,jt | > '['hemmn marks obtained by 25 students in a class is 35 and that of 35 students
was detected that one ubsma!iun_’;ﬁ} was misread @9 Find the correct is 25. Find the mean marks obtained by all the students.

mean, : 6. Mmofg'obsen'atrionsmfoundlohe35.Laterm1,itwasdetemd that an .
Solution: Mean of 6 observations = 40 observation which was 81, was taken as 18 by mistake. Find the correct mean
So, the sum of all the observations = 6 x 40 = 240 o tho observations.

Since one observation 82 was misread as 28, Answers 9.1
therefore, correct sum of all the observations = 240 -28+ 82 =204
Hence, correct mean = Efﬂ= 49 o i . ; 86.331{3
; |4 258°C 52007 6.42
L

54
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9.3 Mg;g/nf UuquoUP‘d DarA

s explained through
The procedure to find mean of ungrouped st the o

example :

Find the mean of the marks (out of 15) gbtained leiﬂ st;ldmts
a2 10 5 sB8 % 2 8.:, 4

o 2 5 2 81

Frequency table of the data is : .
Marks Number of students

(x)
< 2
5
8
10
12
15

iy

"-Ntﬂwk.nh-,s

=2

Marks
(x)

Number of students fx,
2x4=F
x5=25
Ix8=24
3x10=350
2% 12=34
1x 15:=

15
3 x = I46‘|

10
12
15

55
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IlusTrarive Examples

qmple 1: The following dats represents

the weekly wages (in rupees)
f thg Cmph}y&es

ey wages | 900 | 1000 1200 | 1300 [ 1400 | 1500
9
mberof 12 |1 13 4 | 13 i | 1 5
ﬂup]oyﬂeﬁ
Find the mean weekly wages of the employees,
Weekly wages (in%) Number of employees I ]
(x) ()
900 12 10800
1000 13 13000
1100 14 15400
1200 13 15600
1300 12 15600
1400 i 11 15400
1500 5 7500
E: =80 g‘; x‘ = 03300
2
Using the Formula ¥ = z}—j
2fm 93300
- =Rs. 1166.25

80
Sometimes when the numerical values of x; and f; are large, finding the product

fyand x; becomes difficult and time consuming.

Here we introduce a short-cut method. We choose an arbitrary constant a,
also called the assumed mean and subtract it from each of the values x,. The
reduced value, d; = x; - a is called the deviation of x; from “a”.

and are use following formula

1
. d
Y=a+ NEJ‘}:

where N = Zf;
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Exencises 9.2
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ineghls (in kg) of 70 teachers in a faqm-). are given below. Find the mean

I gZight of a teacher.
Weight (in kg)

Number of Teachers |

60
61
62 .
63
64
65

10
8
14
16
15

7

P
" 1f the mean of following data is 17 45 determine the value of k:

ol x 115716 17 1 18

191 20 |

Basic Mary,,
222 'MM]“&
M
This method of calcualtion of mean is known a3 Assumed Mean Mﬂh«u,
Let a=1200. r__—_—'——_"__\f\\
Weekly wages Numberof m_vuh;:;ﬁ A,
(in?)(x) employees (f) | 4=%"
0| -6~
200 12
1000 13 -200 - 2600
1100 14 - 100 ~ 1400
1200 13 0 8
1300 12 100 * 1209
1400 1 200 *2200
1500 5 300 + 1500
5= LRy
Using Formula
1
¥=a+ ;Z;’;ﬂ’;

i
=1200+ 2o (- 2700)

=1200-33.75 = 1166.25
mean weekly wages = Rs. 1166,25 ' :
plel.lflhep}eannfthefoﬂowingdntaislﬂ.?«ﬂﬂdthevalueu“

20 25 30
20 k 6

So,

x, 10 15

R

f

3

8

10

k

gl .

3 Calcualte the mean for each of the following distributions:

X

6

10

15

18] 2

T

]

f

12

36

54

2| 6

42

| 2 |

X

5

34

6.2

1.2

1.6

@y

3

14

28

23

8

4. Fmdmemﬁnma:ksofdxefohmngdisuibuﬁm

2% _ 60+120+ 400+ 25k +180

Solnﬁon:Mﬁn=—z—.f,f
L)

o 760+ 25k
40+k
T60+254
: Sﬂ,—ﬂik— =20.2 (Given)
or ?60+25k=2b-2(40+k;'

or 7600+250k= 8080 + 202 k
or k=10

40+ k

56

Marks |1 )21 3|4 sTe]7 s 1lo

Frequencyl 1 | 3 | s | o] u[w|w|o]3
Answers 9.2

L 168~ 2.10

3. (i) 18.99 [{)657 4 584

9.4 Mean of Grouped Dara

Consider the following grouped frequency distribution:

J)
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I Daily wages (in T} ﬂmﬂw——
: e | 5
150-160 8
160-170 5
170-180
10
180-190 i
190-200 -
To find mean of the grouped froquency distribution, we find mid value (eiye

mark) of cach interal and proceed as follows :

; gURES OF CENTRAL TENDENEY
ME

|
=175+ :ﬁ(_qm

=]175-1=174
l~?l‘/

Thus: the mean daily wage = 7

Wlusyratiye Example

ple 1: Find the mean for the fo

225

.‘ llowing f; istribution by ()
b Method, (ii) Assumed Mean Methoq ot iromgs
m =

(ii) Step deviation method

A
hr“f %"/ p———————
Y 4 Daily wages (in T) Numberof | Class marks () S,
workers () - =

150-160 5 155 5

160-170 sif 165 1320

“170-180 15 175 2625

180-190 10 185 850

190-200 2 195 390

]— I =40 Efx, = 6960
3 fx 6060

So, the mean daily wage = T 174
This method of calculating the mean of grouped data is Direct Method. We can
also find the mean of grouped data by using Assumed Mean Method s follows:

Let assumed mean a = 175

I Daily wages | Numberof | Classmarks | Deviations | fd,
%) | workers(f) x) d,=x175
150-160 5 155 -20 - 100
160-170 8 165 - 10 ]
170-180 15 175 0 0
180-190 10 185 +10 100
190-200 2 195 +20 40
% =4 [, =40
So, using formula,
I
X =at+ N Z_ffd:

57

Class Frequ
20-40 9
40-60 11
60-80 14
80-100 6
100-120 8
120-140 15
140-160 12
Total 75 |
Solution : (i) Direct Method
™ Class Frequency (f) | Class marks (x) ‘ fx, 1
20-40 9 30 270
40-60 1 50 550
60-80 14 70 980
80-100 6 90 e
100-120 8 10 =
120-140 15 130 1950
140-160 12 150 1800
=15 l fx;= 6970 ‘
DL fix 6960

So, mean = ):f:' N =9?..93

(ii) Assumed mean met_ hod :
Let assumed mean = a = 90
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W‘S‘ ’ Frequency (/) | Class marks (x) di.:‘r:t:n; I,
20-40 9 30 R
40-60 1 50 = ~ 440
60-80 14 70 i ~280
80-100 6 %0 0 0
100-120 8 110 W) 160
[ 120-140 15 130 +40 600
140-160 12 150 +60 720
[ [ N=3=75 =2

1
e a+3}-z_ﬁd;=gﬂ+ =5 = 9293

- Deviation method
In the table above, the class marks are all multiples of 20. So, if We divide th,
e by 20, and get smaller numbers to multiply with f;.

(i)

7

Letu; = x,;a’ where a is the assumed mean and h is the class size_
Now we can find mean by using the formula
N 2w
Mm=x=a+(2ﬁ (v
Take a = 90, Here h =20
A
Class Frequency Class Deviation u= h fu,
2 marks (x) | d=x-90
20-40 9 30 - 60 -3 ~-27
40-60 11 50 -40 -2 -22
60-80 14 70 -20 ~1 - 14
80-100 [+] 90 0 0 0
100-120 8 1o +20 1 8
120-140 15 130 +40 2 30
ey © 150 +60 3 36
NRE W u =11

CENTRAL TENDENCY
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v Euwformul:l

Z Jity

= Ixh. 11
zfi] 90+?§x2{}

T=at {
220
=90+ T 92.93
(Note : Calculating n.mn by using above Formula is known as Step-deviation

d.)
Meth® il : bt
gxample 2: Calcualte the mean daily wage from the following distribution

by USINE Step deviation method.

iywages @) | 150-160 | 16070 | 170180 [ 180-190 | 190200
Somor of workers 5 l 8 1 15 ‘ 10 l 2
Splution:
Leta= 175. Here h = 10
paily wages Number of Class Deviation u= 7 ;a _,rlj.l :
{in? workers (f) | marks (x)| d,=x-90
M150-160 5 155 =20 =2 —10
160-170 8 165 -10 -1 -8
170-180 15 175 0 0 0
180-190 10 185 10 1 10
190-200 2 195 20 2 4
r Zf=40 l \ lrfi“i: =
Using formula
X AU -4
e Lol iy 2 l0=
¥ a+[ o 1?5+40x10 7174

Exercises 9.7

1. The following is the distribution of bulbs kept in boxes :

Numberof | 5052 | 52-54 | 54-56 \ 56-58 \53-6'0 \
bulbs __
Nuberof | 15 100 126 105 \-".'30 \
boxes

58
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Find the mean number of bulbs kept in a box.

y ]
I
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A%

(i when the number of obseryaign, () is even, the median is the mean of the

2. Following table shows marks obtained by 100 students ina r|l.ath¢;,=.1mic\‘3 I
C51
Mi E 30-40 | 40-5 " n
arks [ 0-10 [ 1020 [ 2030 f 0 (i']mand(zHJmﬂhScrvaﬁgM
Nmnberof]i:] I5 I 25 ’ 25 oiitn
¢ s to find median of yp, i -
dwfanowin.gcmplcs. gr Pﬂddama-"'dgmupcddataarccwplmm:d
[

3. Find the mean of the following data by using (i) Assumed Mean Mgy, i
Step deviation Method. o)

Class | 150-200 [ 200-250 | 250-300 | 300-350 | 350 4~
IFI'equerlcy! 8 [ » 35 20 i
|

4. The weekly observations on cost of living index in a certain cityfofapam.
year are given below: : Ul
Costof living [:-wuso [ 150-160 ’ 160-170 lrm-;so’ 180-
index

Number of I 5 I 8 [ 20 J 9 J 6
weeks |
Calculate mean weekly cost of living index by using Step deviation Methog I
Answer 9.7 |
1. 55,19 2.28.80 3. 244 66 4. 1679

9.7 Median -

Median is a measure of central tendenc ich gi
: y which gives the value of
middle most observation in the data wh i i -
en the data i
(or descending) order. i 5 =

9.5.1 Median of Raw Data

l"‘l-ledian of raw data is calculated as follows : ;
(i) Arrange the (numerical) data in an ascending (or descending) order

(i) When the number of observations () is odd, the median is the value of
.

g Example 3. The weights (in kg) of 15 dogs are as follows :
9, 26, 10,-22, 36. 13, 20, 20, 10, 21, 25, 16, 12, 14, 19 -
pind the median weight, /’dg,’,{
golution Let us arrange the data in the ascending (or descending) order -
9,10, 10,12, 13, 14,16, 19, 20, 20, 21, 22, 25. 36
4 ;

Here, number of observations = |5

edinarvelhbe | e g 1 (1221 son which i
So, the 7 |thie, 5 Jth, i.e. 8th observation which is

[9ke-
# Example 4. The points scored by a basket ball team in a series of

are as follows :
16, 1, 6, 16, 14, 4, 13, 8, 9, 23, 47, 9,78,17, 28

Find the median of the data.
Solution : Here number of observations = 16

_ 16 16
So, the median will be the mean of [?)tha.nd [? + ]]th, i.e. mean of 6th and

9th observations, when the data is arranged in ascending (or desceding) order as :
1,46 78 89,9 13 14, 16 17, 23, 26, 28, 47

Sthterm 9th term
9+13
So, the median = = A 11

9.5.2 Median of Ungrouped Dava
We illustrate calculation of the median of ungrouped data through examples.

H+]

"{“Jﬂl observation,

59

B Example 5. Find the median of the following data, which gives the
marks, out of 15, obtaine by 35 students in a mathematics test.
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' arks obained | (B W 7 e
obtained 3 Heren=2+5+7+84 134
n 3 jution * 26 +6 + 3 = 70, Which is even, and
Numb:romedm;s] 4 f 6 ] 5 ﬂn HE a;: e alrcadfy t1’:!rr(;\::§w:d in the ascending order, Let us prcp]:rcliummau“‘
[
Solution - First arrange ma,rks in asccndlﬂ,g order and prepare g ﬁ'ﬂmhnc& uﬁ'wytablc-c——_—v————_____. L]
table as follows : m Nun:g:—:rsmd}mu Cumulative
W uency f
[Maksobained 3 [ 5 [ 6] 7 [ 1o [U]12/1 mh /iﬂifg]—-——r—*—z———ﬁ-—fﬂ“f"_
Number of Students | 4| ‘i 6|53 I I 71312 40 : 2
(Frequency) . 4l 3 T
(e} (354 a2 . 14
Here n'= 35, which is odd. So, the median \_MU be | thie, T]‘h, i 43 8 ; )
18th observation. | 13 35] 35th observation
To find value of 18th observation, we prepare cumulative frequency tablg 5 26 I 61 36th observation ©
follows : o g : _l
25N . - 46 T8 67
@ I Marks obtained | Numberofstudents | Cumulativefrequenc, 8 2 ™
3 7 Ty [ e B
5 6 10 gince 1 is even, 50 the median will be the mean of [ )th and (E"’lJth
6 5 15 ions, i.e., 35th and 36th observation. From the table, we see that
J 7 3 18 —-l :Ztileo:bsm:ﬁnm:s 1:544
SErvation i1s
10 1 19 aat
44445
I 7 26 So, Median= ——— =44.5 :
12 3 29 ;
13 2 3 9.5.3 Median of Grouped Dara
14 3 34 Ina grouped data, we may not be able to find the middle observation by looking
dthe cumulative frequencies as the middle observation will be some valug in a class’
15 1 35 . . i
merval. It is, therefore, necessary to find the value inside a class that divides the
From the table above, we see that lSth observation is 7 whole distribution into two halves.
So, Median=7 )
B Example 6 : Find the median of the following data : To find this class, we find the cumulative frequencies of all the classes and X
T
eight (inkg) | 40 [ 4 | 2] 4 | 44 [ 45 a6 | 48 Wenow locate the class whose cumulative frequency is greater than (and nearest
Number of 2 l 5 7 8
13 26 6 3 N
Stidents _ %) 5. This is called the median class.
After finding the median class, we use the following formula for calculating the

60
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T(\s
median
2o
Median =/ + R
¥
where /= lower limit of median class,
N = number of observations, ) .
¢ = cumulative frequency of class preceding the median clagy
= frequency of median class. :
h = class size (assuming class size to be equal). )
B Example 7 : The distribution below gives the weights of 39 Studeg,
of a class. Find the median weight of the students.
Weight 60-65 | 65-
(in Kg) 40-45 45-50 | 50-55 | 55-60 70 .
Number >
of 2 3 8 6 6 3 ,
Students : : )
Solution : o
Weight
ﬁ.ﬂ Kg] 40-45 45-50 50-55 55-60 60-65 63-70 ’?D_';ls |
Number
of 2 3 8 6 6 3 2
Students ;
Cumulative ?_
Frequency 2 3 PR ) 25 28 30
|_ c.f. i ?
N 30 )
Clearly T T #{

C.F. just greater than 15 is 19, therfore median class is 55 to 60,

N
Here /= 55, “2—=3—20-=15,c=13,f=6,h=5

¥ g)

61
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lS—|3]x5 2
=554 < - |
o 6”'—' 35+ 3 =55+ 1.67

55 + ( 6
. Mﬁiial :56»6?
o edi i
the median weight of the students is 56 67 kg.

El!lcis:sfi_.q,
Following are the goals scored by 5
L I0,3’2’415,2,4,4,2,5
| ormine the median score.

team in a series of 1] matches

In

" jout of 100) are recorded
46,52.48,39,41,62, 55,53, 96,39 45 g9
alculate the median for this data,

 fair dic s thrown 100 times and it outcomes are recorded as shown below :

Qutcome 1 ) 3 4 5 5
Frequency 17) 15 | 16 | 18] 16 | 18
Find the median outcome of the distributions.
;. For each of the following frequency distribution, find the median -
@ = [2 3 4 5 6 7
i |4 9 16 | 14| 11 | 6
| x |5 1015|2253 ][3] 4
i 3 7 12 20 28 31 28 26
@ x | 23 ] 3 51| 58 | 74 | 67 | 43
£ls5 [ 8) o J13fs |7

. The following frequency distribution gives the monthly consumption of electricity
of 68 consumers of a locality. Find the median and mean of the data and
compare them.
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- ———Number of COMSumers
Monthly cons mpﬁumw
65-85 5
85 - 105 3
105 - 125 20
125 - 145 14
145 - 165 3
165 - 185
185 -205 L__-—-—-—-—d———-—-m..‘_‘
6. If the median of the distribution given below is 28.3, find the values of x gpg
Class interval F;eq;nncy it
0-10
10-20 ¥
20-30 20
30-40 15
40 - 50 ¥y '
50 - 60 5 \
Total 60

7. The following table gives the distribution of the life time of 400 neon lamps -

Life fime (in hows) Number of lamps
1500 - 2000 14
2000 - 2500 56
2500 - 3000 60
3000 - 3500 86
3500 - 4000 . 74
4000 - 4500 62
[ 4500-5000 48
Find the median life time of a lamp.
Answers 9.4
3

2.50 3.4

62
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@ (b) 30
13}" 13?-05
=8,y=T
3406.98 hours

(©)53

Look at the following example;

A company produces readymade shirts of different sizes. The company kept
rd of its

5313 for one week which is givm be[o-p,
size (incm) 2019 (100105 |10 | 115
Nurber of shirts 30 | 125 | 190 | 385 | 270 | 28

From the table, we see that the sales of shirts of size 105 cm is maximum. So,
the company will go ahead producing this size in the largest numiber. Here, 105 is
pothing but the mode of the data. Mode is also one of the measures of central
tendency.

The observation that occurs most frequently in the data is called mode
of the data.

‘ In other words, the observation with maximum frequency is called mode of the
data.
The readymade garments and shoe industries etc, make use of this measure of
central tendency. Based on mode of the demand data, these industries decide which
size of the product should be produced in large numbers to meet the market demand.

\ 9.6.1 Mode of Raw Dara

| In case of raw data, it is easy to pick up mode by just looking at the data. Let us
‘ consider the following example:

® Example 8 : The number of goals scored by a football team in 12
‘ matches are :

| 1,2,2,3,1,2,2,4,5,3,3,4
| What is the modal score ?

‘ Solution : Just by looking at the data, we find the frequency of 2 is 4 and is
more than the frequency of all other scores.
| So, mode of the data s 2, or modal score is 2.

| ® Example 9 : Find the mode of the data :
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9,6,8,8, 10,7, 12,15, 2215
Solution : Arranging the data 0 i

6.7.8.9.9, 10, 12,15. 15,22 15 have the same MaXImum froqu, I find the mode of this data,

We find that the both the observation ? golution : Here the maximum class frequency is 8, and the class corresponding

Family size 1-3 3—5|5-?1?—9 9-11

Number of families | 7 | 8 | 2 | 2 | 1 |

ng order, We have

2. So, both are the modes of the d:ll.a.." .. T — i ‘ e frequency is 3-5. So, the modal class is 3-5.
Remarks : 1. In this lesson, we Wl ency, then we sgy g NoW
2. In the data, if each observation hias . 5000 fep Y thay ‘ modal class = 3-5, lower limit (/) of modal class = 3, class size (1) = 2
the data does not have a mode. | frequency (f;) of the modal class = 8,
9.6.2 Mode of Ungrouped DATA ' frequency (fy) :ﬂ:; class preceding the modal class = 7,
Let us illustrate finding of the mode of ungrouped data through an example frequency () of class succeedfng the modal class = 2.
] ]-:u:a:n:Ie 10 : Find the mode of the following data : Now, let us substitute these values in the formula :
el L) w[ae[ale B0 W Mode =1+ szf‘i}f'? 7 L h
Nuteraiiiaee] 5 |6 | & J o 018 EJ3 ‘ i=fo-fa
i i has maximum fi, 87
Solution : From the table, we see that the weight 43 kg has ma equen P [ 2
22\\-11.::[];n::mwmmaximumnumbcrofsmdMSMWlhmrmlghtﬁkg-So,uie | =BF 1x8-7-2 ><3!—3'*.:, =3.286

mode is 45 kg or the modal weight is 45 kg- | Therefore, the mode of the data above is 3.286.
9.6.7 Mode of Grouped Dara ‘

In distribution, it is not possible to determine the mode | - :
Immgaﬁzwﬁmm:z’ Here, we can only locate a class with the mmtg | 1. The number of TV sets in each of 15 households are found as given below:

Exrcise-9.5

frequency, called the modal class. The mode is a value inside the modal class, ang 2,2,4,2,1,1,1,2,1,1,3,3,1,3,0
is given by the formula : What is the mode of this data?
i 7. Find the mode of the data:
- Jo
=4 | =——|x 510,3,7,2,9,6,2,11,2
mode H[ifrﬁrfzJ h ; X

where = lower limit of the modal class,
h = size of the calss interval (assuming all calss sized to be qual),
i = frequency of the modal class,
Jfo= frequency of the class preceding the modal class, Marks
Ja = frequency of the class succeeding the modal class, ‘ obtained ‘
B Example 11 : A survey conducted on 20 households in a locality by ‘ limﬂ:er of \
|

3. Following are the marks (out of 10) obtained by 80 students in a mathematics
test:

01234561\89113

a group of students resulted in the following frequency table for the number
of family members in a household :

51 2 315 glnj15] 16

. Determine the modal marks.
| 4. A die is thrown 100 times, giving the following results

63
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4 5 6
I Outcome 1 2 7 0
| Frequency | 15 | 16 3
Find the modal outcome from this disnihuﬁm.mﬁnd —

5. For the following grouped frequency distributi

Fass f 3-6 f 69 —:m

812 12-15
Frequency 2 l 3 10 |
6. The following table shows the ages of the patients admitted in & hospital during

21

a year.
| Age } 515 ' 1525 | 2535 | 3545

in years)

No. of f = r 1 21 23

patients

Find the mode of the data given above.

Answer 9.7

L1 2.2 3.7 4.6
5 146 6 3682

9.7 Standard deviation

Mean deviation is an average of total deviations byim:orhgpositiveandnzgaﬁw
signs. We add all the deviations without considering their signs. To correct this
mathematical error or contradiction, we use other process to find deviation. Under
this pracess, we calculate arithmetic means and calculate deviations of all variables
from this and square all the deviations. Lastly we add all squared numbers and take
their average, and then take its square root. The number thus obtained is called

MURES OF CEN‘rm.Tr;NDENm

Standard deviatioy (o) = J\ 2l -3

n

Coefficient of standard deviation — '_;_ G5 Mean]:c\datiun
can

variance : The mean of squares of deviations from mean is called yariance, i.e.

Variance (g2) = 20 -

* : Or more series. Its value is always less than one,
j.,its value comes in decnnfu?: fraction form which is not convenient in prediction.
Therefore F;oefﬁcmnt afmt}on is used. The & obtained on multiplying
he coefficient of;ta_nda;d deviation by 100 is called coefficient of variation. In fact
fficient of variation is the Percentage form of
¢t may be determind by the following formyla -
Coefficient of variation= ‘-;— % 100
Now we calculate standard deviation for different type of data.
() For ungreuped data : If n ferms in data are X, X5, X5
and their A M. is %, then

Standard deviation (o) = ,’E.L_"-hﬂ

The easier form of the above formula can be written as follows :

! G = -:;dﬂﬁ‘.?' - (&)

marks.
E

standard deviation.
Definitions

Standard deviation : Th
the deviations of the different
called standard deviation,

© square root of the arithmetic mean of the squares of
variate values of series from their arithmetic mean is

Solution : A M. of variate values 7

‘ _ '
¢

64

coefficient of standard deviation.

x, Tespectively

B Example 12. Five students obtainéd 23, 46, 16 25 and 20 marks in
Mathematics respectively. Find the standard deviation of their obtained
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% | eH
X _______?'_____--—-——-_T_‘__"'
2 o 400
% s 100
16 =i 1
-1

2

36
2 i T

305 -%) =54

Standard deviation @ = = 5

= r‘luglz = 10.45

(II) For ungi;onpcd frequency distribution : .
Ifx,, Xp, Xs,.....s%, are different values of variables and f;, /3, f3,.....f, be their

frequencies respectively and ¥ is its A.M. then

_=2
Standard deviation 6 = ."—-—E’G(;'} )

fix,
Where ¥ = —Z—jﬂ N=3
Example 2. Calculate the standard deviation from the following datg .;
11214 |16 (1820 (22|24
yi5(8|21|24]18)15|7 | 2
Solution :
* | f| & 6D @3 | fa-zP
10 5 50 -6.5 42,25 . 211.25
12 8 9% -4.5 20.25 162.00
14 21 294 -2.5 6.25 -131.25
16 24 384 -0.5 0.25 6.00
18 18 324 1.5 2.25 40.50
20 15 300 35 12.25 183.75
2 8 154 55 30.25 211.75
24 < 2 48 755 56.25 112.50
= | 3fx =1650
100 | F /iy~ 7
=1059.00
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7 =25 _ 1650
N =T =160
G = M = lisg =175
N '\!mn BiE
_cut methods for calculating standard. deviagss .
ﬁoti)hwordiﬂsw $sGinition rd deviation -

gL
% =¥ T hx-p?

I
SN A0 +FE -2

l (Zrd+a23 s, ~2%% fi% )
(A + 32 - 2ne?)

NS g
[.N_}:f,-,x- N]

I

= - =]

i

1
=.§(E;;xf_)vf2)
Hence = lz_,rx? 1 ]
* N T Ez'ﬁxi
(jj)lfassumedmeatﬁaaudletx,.—a:d,.,ﬂmen

g2 =_1_ 2
x NZJ‘E(";‘E)

1
= ¥t —a+a-%)

1 2
ﬁzﬁ(df -d)", whered;=x;-a

2
1 1
= Ezf,d,? 2 [Fz,f}d;] =0

- iy (Lera) o
g, = E‘f;.j _[FJ; !] =84

(iii) Step deviation method : If class interval is equal in grouped frequency
| distribution then a common factor equal to class interval is taken out to find deviation
| from assumed mean. This makes the calculation work easy. Remaining process of
 calculation is same as earlier.
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4. Find the §.p, ¢
plt g SD angd
]7 - EY | £ e ﬂ m i _‘_C'V‘ for the Tollowing distribution :
o, =hx i [ !":] 41297
¥ \ ﬂmmmmm winiy|
- d, Let assumed -
Where u = = = 2 = 5, andd, = hu, golution * Mean a = 13
S —T——
IJ;H] —f--— SN _.lr i -
M this method F =a+h =/ ~180 | 1620
can in this S N ) | 12 1;’ | -360 | 2160
Example 3. Calculate the standard deviation, coefficient of Standgyy | Ii 0 | 450 | 13%0
deviation and coefficient of variation from the following data : ' Izi 5§ 0
| | 1 &00
[ Class [0-2]2-4]4-6]6-8]8-10 | 2: %, 720 520
) | Frequency | 2 5 15 7 1 1 450 ! .1:;3';1
Solution : | Zfd’ = 21060 _
Mid values Freqmm‘_':r \
I Class Jx s 1 \2
x f Standard deviation g = |15 rq2 [ L .
03 i 2 3 3 c ‘jwz"'d' \w 2/ |
2-4 3 5 15 45 !
4-6 5 15 75 375 =
6-8 7 7 49 343 _ 21060 -Lu—“i\\
8-10 9 1 9 81 'I 890 | %90 )
N= =30 =150 | .
P2 | Efx i’ =846 | - B
4 - |
N = ; ! = 21656
Standard deviation (o) = 1‘——2;3 i -[2_._,£"-‘] | S =48
|
i " II Mmi =a+—‘£.f;d:
|
_ 845 .;50 ; W
30 = 28225 = 1.79 | =l$+%§
Coefficient standard deviation ! = 19.41'
a- L.70 | . 465
. — e oW . TR . .
y (GBB) =3 =55 =036 |5 Coefficient of standard deviation = - = 1o
. o P i ™ =0239
Coefficient of variation g 100=0,36 = 100 =36 .
.| Coet’ﬁmmtofvanamn _“m 0239 * 100
N | ,3-} =239
’ K

66
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o S l.,‘{f s based on all observationg and it
_ (IIT) For grouped frequency distribution : For the grouped freqy, , 1P en data. a0 be regarded as representative of
distribution of cqual class intervals, step deviation method or short-cup '““thozc.? m?ssljwst affected by the fluctuation o .
used to find standard deviation. . 4 Is 0 :: of Arithmetic Mean Sampling,
Example' 5. Find the mean and standard deviation of the foll, o either be determined py ; ;
iR i nSpection
distribution : Ving (¥ B et mean camaot be i L o
i ass intervals hav ends.
| Class 0-10 [10-20 | 20-30 | 30-40 | 40-50 ‘;,5 nfkmv:dr;?mle measure Of‘th PRES
c
Xy I A B O Fa 1 anpl statistcal sris just g, e i s o
O0F e : at the data i th
Solution : We obtain the solution of this question from step deviation - ! meqlaﬂ va_lue. . . 1s enough to locate the
Let assumed mean a = 25, which is mid value of class 20-30. W |, H:liu'g :f"‘mﬂ’;“em“. o edian value is not destroyed by the extreme
- » dian
Mid | No.of | x-25 | atsof Me . .
Class | values | studenss | “~ 10 | # Ju fit ‘gcﬂFollo“"’“g are the various demerits of megyy,
& i | , Mgiisn fails to be a reprosentative measure in case of such series the
n 13 > [ = ¥ 170 % | dﬂfﬁgﬁt’;@?&m Wide apart from each other, Also, median is of
BRI 53 8|3 | ¢ ]| e
0 L o
SR08 | L |1k | || e e o e
[ , not i
' [ ey ] 10 [5w=10 ‘E:?‘zL gapdiage s e
——= =68 | W Mode is very simple measure of central tendency. Sometimes, just at the
Mean % =a+hx 24 | series is cough to locate the mode value,
N - o Mode can belocated graphically, with the help of histogram.
10x10 | ¢ Modeis that value which oceurs most frequently in the series. Accordingly
:251-'——.5—0—-:27 i mdelsﬁlehwtreprcsmtatwevalue of the series.
| pemerits of Mode :
, "o Mode is an uncertain and vague measure of the central tendency.
Standard deviation 6 = 4 x %Zﬂuf ‘(lEJ;wJ o With frequencies of all items identical, it is difficult to identify the modal
_ 2 N value.
PR . Example 6. Compute the coefficient of range for the following data :
68 10" 2 ) 119 12! ]-39 14, 15’ 161 17, ls, 19, ?J), 21. [R.U. 2015]
= IO ® -—--[__]
50 (50 : H-L
Solution :Coeff. of range= ——
H+L
" 10 i3 | 20-11 10
=10x 1.1489 T
11489 21+11 32
Example 5. Write the mer: -
\M merit and demerit of Mean, Median and Mode ? - %
- Merits of Arithemetic Mean [R.U. 2015)

° ]tiseasytocalctﬂatemdshnpletoundmtand :

67
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Example 7. Find the standard dewatmn of the following datg o for Bi - ¥y = E:—E-?_ﬂ'_)_*_@_ 30
=P |
zT12[13]14 |15 lG 9 5
y 4 [m|m[ais[8]6]4] 2 o= [B5F  [iig
Solution : n = '—5—15.4{)3
= 2
x|y |d=x-16|d" | fd fd ﬁlofsm'dd”m ion 2—'—-—-5'«'3 =0.54
12 | 4 4 16 | -16| 64 ST 10
1311 -3 9 |-33)| 9 9, Find coeffi
14 |32 -2 4 | -64 138 ﬂiﬁe elent of mean deviation and variance for the
: e BJ2| -1 [1]-21] 21 W, 5,2.3,6,4,2,5,3,6 (R.U. 2016]
b 6[15] o Jo]o0]|@0 solution : —_—
wiF] 1 LIS L0 [ I S P e flx-xI|
el 2 |1, B | 2|2 4 Tea i 6 |
20] 4 4 16| 16 | 64 ‘ B8P 6 49 % i ’!
¢ 1 sEd. VP | 412 8 TR 7 lu —i
, (Efd, ! .
Standard deviations G = 4/~ Z6id] -[—;ﬁ) | 512 10 25 50 o |
i 612 12 15 k) Is _|
] — — - 1
. ’ 413 (—98] | Ef=10 | Bx=40 Hx-xP=380(60 |
101 . _ 40
} . x = r=|.0
o & = 413909415 i
% = = +3.19752 ‘ Variance = (x-9)? ..?.82_33
, =1.7882 = 10
Example 8. The runs recored in 5 innings by 2 players are as : | e
' ; . - Mean deviation = 11 .80 _¢
» ¥ s AS5810 215, v | 10
B'4 7 9 20 10 -
Find which player is thore consistent ‘i [R.U. 2016] ‘ Exercises 9.6
- s+3+1ﬂ’+2+ 5 5
Solumn-ForA, R T | Find the standard deviation of the following :
‘ x [5]15]25]35]45]55[65]75
}z[xx f Jr--mz | 3|70 B[ 8 64
o 442 1 Find standard deviation with the help of @ standard mean of the fllowing
& Coeﬁofstandarddcwauunu ;=’—é—-=0.55 frequency distribution :
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| Class
Frequency

w
7]
5
a
5
o
=
&
-
g
8
z
a
B
a
g
=4
o
9
-

4. In the following distribution; find standard deviation and its coefficient,
——

¥ [10]12
E58212418157 2

ANSWERS 9.6

2. 7995

16819 -
132, 11.489 4. 3.25,0.197

1)
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Correlation
and Regression

10.1 InTroducTion
e

Correlation analysis is a statistical process in which we determine amount of
relation between two or more variables. Analysis of correlation is used also in
regression principle. S;.;e-mall.y §mdy of these are used in problems of social science,
«Jucation research palicy building and taking important decision etc.

In statistics, principle of correlation is very important. In practical correlation
principle is used in salary and life living index and sale and profit ctc.

10.2 DefiniTion

Correlation : If the change in one variable results in a direct or inverse (i.e. in
opposite direction) change m the other variable, then the relation between them is

called correlation.
Types of correlation : The correlation based on deviation ratio and number of

variable can be classified into three groups. [R.U. 2016]
1. On basis of deviaTion.

(A) Positive correlation : When corresponding to an increase (or decrease)
in one variable there is an increase (or decrease) in the other variable then it is

positive correlation between those variates. For example :
(i) Age of husband and age of wife.

(ii) Height of a child and their weight.
¥ ¥

i x oL X
erfect positive correlation Positive correlation of high degree
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g i iom ¢ rresponding to an increase (6}6‘%
~ (B) Negative l:or_reiahon : W‘hm; :_:l:cmepond“] m'Sm oSy I‘Hae]
in one variable there is a decmsc_(q e o et B :
both are in opposite direction, then it is called 1 %"5?2: |
(i) Price and demand of an item
(ii) Production and price of an item.
i,

]

2 x
Perfect negative correlation

Negative correlation of high degree

2. On basis of ratio

—_
{A) Linear correlation : If the ratio of changas_ between two variabjeg B
always same then their relation is called linear correlation.

For example |
X 5 10 15 20 25 |
y 20 300 740 T %0 60

(B) Non-linear correlation : When the ratio of the change.s between varighle
varies then relation between them s called nonlinear correlation. For example ;
Expenditure on profit and advertisement

Fig. : Non-linear correlation ‘

3. On basis of number of variables

(A) Simple correlation : Correlation between only two variates is called simple |

correlation and out of them one variable is said to be independent variable and other |
variable is dependent variable, |

| # (C) Multiple correlation -

pe RQELATION AND REGRESSIDN

251

partial correlation . The
(B) ; INter relatign
 quence of other variate between two variates only when
m:t}e : one taking amount ﬂmm%t is called partial correlation. For
= 3 !hc .
temperature and yield of wheat jg called mm;‘:ﬁ':fa?mrm‘ahm between

Study of joint effoy
2 of two i ent
multiple e or more independ

he

For example :

Case can be

able given below for correlation order PRI sy e
:m Level of Corelation
T=— 'Petfectmgaﬁve correlation
1<r2-075 .  |Highkvelof negative correlation
075<r<-050 Moderate level of negative correlation
~0.50<r<0 | Low level of negative correlation
=0 Absence of correlation
0<r<0.50 Low level of positive correlation
050<r<1 High level positive correlation
E elfect positive correlation

10.7 Methods of derermining cormelation

The following are main methods to find correlation :
(i) Scatter diagram or dot diagram.
(ii) Graphic method
(iii) Karl pearson’s coefficient of correlation,
(iv) Spearman’s ranking method.
(v) Concurrent deviation method.
.. {vi)Least square method. ’ .
* Tnthis chapter, we shall study only scatter diagram and karl person’s coefficient

: of correlation.

1. Scarrer diagram omr dor diagmam

; finding the correlation between two variables. In
tis we:plot on geapl ser, the independent variable on the x-axis which
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. s
denotes and dependent variable on the y-axi5 WhICh denotes g ) Absence of comaelayj,,
g : ; " i :
@c abscissa o that cach term of the two series, there is ong Poing f‘,:”% fin the scatter diagram_ the Poin

alﬂilj plot in such a mannc Ong, I < 00 indication towards any dir:;rc Scatiered 4| around and by these points
paur | I : .

: Ww‘,ﬁn two connected serigg, 'O, then there s an absenc of correlation

Esvimarion of rhe mesulT of commelation by “"“l’tg il

o o S| S

(i) Posivive comrelation

ﬁlascarcrdiagmm,ifitappﬁﬁthﬂl@.edimcﬁm::fm;minmis.fmmieﬁ
bottom to the right above, then it ShOWS positive (EUITela!]on, ﬁmﬂmpl%d |
eft 0 right (Fig. 1), then both the sorgy ! |

pOi‘IItS N ight line from 3 i i
perﬁ::; ;ﬁcﬁm If plotted points are not on the straight line but yer, n-: ! Absence of Correlation
on both sides ofit, then we have high P, T oon'clai;cn o 2ndifthy, | 2. Kanl pEARSON's coefficient of commelation
are scattered far away from the straight line, they have very Wmlatlunm“} ' : s
Y ’ A | Tofind numerical measure of direction and quantity of correlation, Karl Pearson
| gave a formula which is accurate from Maths point of view. This measure is based
on grithmetic mean and standard deviation,
o If pairs of two variable X and Yare (x,, y), (x,, yy).... (5, »,) and mean are %
5 £ heie 7 respectively, then
ok % ol " o ‘ and ¥
i : Hi Fig. 3 : | an
Pl Dt FieiraR o, e Karl Pearson’s coeffiient of correlation = 222nmce of x and
correlation positive correlation Positive correlation Oy Oy

(ii) Negative Correlation Where covariance of x and y

In a scatter diagram if it appears that the direction of the points is from the
upper left to the right below, then it shows negative correlation. If they are ong |
straight line, then they have perfect negative correlation. If plotted points are noton | :
the straight linc but very near on both sides of it, then we have high level negative 5 I, o
correlation and if they are scattered far away from the straight line, then they have ‘ 0, = standard deviation of X = né(" .
low negative correlation. |

¥ ¥
| ] "
‘ 0, = standard deviation of ¥ = 1‘320'1 ¥

| 1 = number of paired observations
Karl Pearson’s coefficient of correlation is represented by r.

1
cov i y) =~ Fa-DH-7)

X 0 =
Fig. 4 : Perfect negative  Fig. 5 : High level  Fig, 6 : Low level
correlation Negative correlation  Negative correlation
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254 por Calculating r when gj,..
(iv) class i,
| B ¢s arc cqual then fo  ervals of .
¥ (5 - W ¥) el val ficient of " Convenience nfcalm;;; and y's values or difference in
== E . - ;Ef}' 52 {his: B Sorrettion iy indepene 100 we ignore the class interval.
& o i gnP“ i shifted from assumed megy , ¢~ Mt flom change of origin and scale
: | e, class 1ntcﬂ"al Ofx ash X and assumed
g : bove formula should be used in thoge | 54:8] . and clags ; mean b of y and taking
(i) For d]{:_mlwlanon of r. the a pmbiems z‘:iauoﬂ method is S Interval of y as k, the formula of step
when ¥ and ¥ are integers. '
. : — and 7 are not integer then :
(ii) For calculation of r. when ¥ an ﬁ-i-om P mﬂic:m of Yy =r,= ALy, - (Zu, (Zv;)
correlation for real values of x and 15 find ik, Jﬂﬁz 2 B
B = (Zu,)? x\nEvE - (Zv;)
E(x - n - ¥ | A
L it O B
[ N Riﬁ"ss'o“
| 1 :
| Aﬂrﬂmmm@lwawm y
i ; equation tha i ;onshi
Ty - ,{_};ﬁ)[ _E:_, J tween two or more variables. It is alsp i 2 r@;d:;"'lrmd:: O:elanmshlp
= regression analysi '
. = 2 = (Y " redicted. 1 - the dependent variable is one whose value is influenced
___(Z_"'] X _’_(_J’i | o to be predicted. Itis also known as regressed or explained variable while the
n \n no\n able which influences the values and i i
: yariab e e and is used for predicting the values of dependent
: | yariable 18 as independent variable or regressor or predictor or explanatory
In easier form qariable. ’
- nEey; — (EnZy) mvgaﬁabh]: n g;;;“d? Ulle effect of a single independent variable
= 2 ond : simple regression and such a model is known as
Jn2x —(2x) xS () ‘ gmple regression model.
Multiple Regression : Studying the effect of two or more independent variables

- (iii) Furthc; mlwlatiainfﬂfr,whijﬂ x and ?mﬂﬂ"-lﬂtﬂgm and variable valyes ona dependent variable is known as multiple regression and such a model is known
xandyamhggu,wmﬂsmydaﬁwhaudmnemmmgmﬁnd!hedemﬁw s multiple regression model.

andlhm'rsmmms.lnsuchﬁms,itismnwnimtwusctofoﬂwdngshorrmmm |
To find correlation from this method we use the following procedure : " | LiNEAR REGRESSION

plotted, may assume one or many possible shapes

1. Fi ind BT 5 |
: Mﬁﬂwmm@qm a’ and ‘b’ for both the series. | A regression equation, when
. Aﬁﬁfl that we find the deviations from the assumed means for both the hmwnascumofregmsmn.lfthiscumofmion is a straight line then it is
series and get u =x -aand v=y-b. ! midtohei'frfeofmgmsmnandsucharegfﬁswuissa.idmbeﬁnem_’-"egmﬁfoﬂ-
3. Now multiply the corresponding deviations of both series i.e. multiply » and If the curve of regression is not a straight line then the regression is known as
v and find sum of their product Zuy;. mruilin&nrmgressicnornmlineanewsim.
: ;ﬁ”m“ﬁndﬂwmofsqm of deviations Zu;? and Zv7. Definition : ﬂ; simplmormwdw_ﬁm :Imishf line relationship
; we find coefficient of correlati ; ; | between two variables is said 10 inear regresst .
inally on by the following formula : | : . - ina simple linear regression model. Let
, We always have two lines of regressio in a simp :
nEay; — (Zu;)(vy) the equation of the linear mmmhjpbmmmemvgnabl&s xanflybcofﬂic
JnZuf () X \Jnzv? - (5v,)? form y = a + bx, where'y is treated as dependent variable and x is treated 2%
o ! i~ (Zv) T vaﬂai:lenﬂﬂmm" other way i.¢. considering x as

.
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variable and y as independent Yari
X = ¢+ dy; thus we have two lines
best estimate to the values of one vana

 the linear equation of h,
able we el B2 s of regression

; Bive
f regresstot fthe other vo,:
<o forany specific valie© Variabj,

Lines of Regression

. [f we choose tiwm
& & = & asaa In
(i) Equation of line of regress squares of deviations parallg| 4,

i f the sum z 4 the
s inerregresion mode 0k 35 P rgrsion of ¥ o0 . 1 et o
axis of y is
estimates of Y for any given

innononx

Derivation ; _
i X for the given data (x_ yy; -
Lely=a+bxbetbelin80fr¢5fm°"°frm pddi=)
2,.n
Then for p=atbx L (1
the normal equations arc
p 5 y i m:+b§:x
- ﬂ-’s
E,V—Eai-%bt = = = )
g Fer  Yo-df 532
S 4y = B y=ayx+
o g)‘y Eaﬂﬁé =:.§ =l = =(3)
Dividing equation (2) by n we have :
zx v -
En—y=g+b_; = §y=a+tbxs @
o atmretn o Attty Iy
as, x= F 5 and ¥ 5 =
Again dividing equation (3) by # we have
E:ag-rbuzf- = H:af.;.bz lllll )
n n n P
Now we know that
B __ By ~
Coitgl =", -~ FE S "C Sy VBT 0
i 2
Also U§=T-f2:a_._n_:6§+f2 a

E

: GEUATION AND REGREsS|0p
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o equations (3) 10 (7) imply },,,

M+ X3 =ﬁ+b(ﬂi1‘f2)

Bpt+xy = o
e V =@ tbal 1452 = z(a+ pg2) + bl
=55 2
£§ +bg?
= Hiy =bg?
rg. o o
= - 5 B ,..,z_Fi_l_J).
Oy Oy Ty Tx0y

frrom equation (4) and equation (7) it is clear that the required line passes through

", 7)- Hence the cquation of line passing through point (%, 7) and having slope

bp:ﬁ)ja"is
=5 =b, (x-%)
i yoF = r;y-(x—f) A®

which is the required line of regression of ¥ on X,
(ii) Equation of line of regression of X on ¥ : In the linear regression model

| jfthe straight line is so chosen that the sum of squares of deviations parallel to axis

of x are minimized, then it is called as line of regression of ¥ on X. Here x is treated
as dependent variable and y is treated as independent variable.

It gives the best estimates of x for any given value of y.

It can be derived in the same manner as done in part (i) above, by interchanging
f(hemlh of x and y. Its equation will be:

g =
% =f'cr—:(.v-}') (9
In case of perfect correlation (i.e. r = 1) the equation of line of regression-of y
onxis : ;
G

P—J7-=;f("‘f3

and equation of line of regression of xonyis
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Sx(y-7)
r-x = ay

both of which are similar
Hence in general, we always have
rfect correlation (r £ 1)-
™ b1 Thcnneufmsﬂim“ym”sml_m;mfxm”ﬂthm
through (%, ). Hence (%, F) isihepm"fmmm_m il mof%ml
tions for both the lines of regrassion a1 not reversip), u.
: 2'] e e?::;wism . one for deriving these equations are dj r
N mewlu@u:ofyl’or_agivenva!lucaf‘:u:ﬂn.,nlitle ;

3. If we have to predict 808 ) . e
Wﬁmcfymxmstbensed, as in this case the predicted values will
minimum possible error '

es of Regression Coefficient

two lines ofmgrm'mnemeptmme%ar

Praperti
a -
,&i is regression coefficient of y on x and b= rZx
" a

(i) Weknow that b= :
.

isreg:'ﬁsimmﬂicicnlofrmj',mbﬁ-ﬁxy=
= r=z by and the sign of r is same as that of the two regregs;
coefficients.
(ii) We know that 2 < 1 => by, by < 1
1

= 5‘,,-53;

Nowjfby:al::bv-: 1. Hence if one of the regression coefficient i
greater than unity, the other must be less than unity.

(iif) Arithmetic mean of regression coefficient is greater than the correlation
coefficient (r), provided r > 0.
Arithmetic mean of regression coefficients

1 1] 9 o
== = = | Fr——4r—=
2(bﬂ+bn') 2( o, ray

a

- a 'y
N'OW(UJ, Gf&ﬂ:& 0%’*05“20,0,,2()& é_'_zaz

Y I“\-['[oN AND REGRESs|0)
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b
s
o=t
= Oy Uy =2
(rr>0)
-]-r Ef_.,_ox
= 2 o, Gy >p

ion coefficients are i
() REES ate ndependent of change of origin but not of seale.
BETWEEN Two Lines of Regression

|
”./u/_____.—_\_;
EquﬁtimOfEMOfWiMOfymxis

y-j =r2 b
R T oty
¥ s, (x %) whose slope is by, 5

Equaﬁ,ﬂﬂo)fﬁﬂ“’fl‘emimafxmyis:
]
a
x-F= r'ﬁ%(}'"?] — y—?;j:—(r—f)
£

L5
whose slope is by =T,

{0 is the angle between the two lines of regression then

i S .y

i S {l—rz,‘(uy,fcx) Xa_i

g 1+&G—" ¥ a§+ui ¥
G; 1o,
1-2| 030,
R Gf-ruzy
: 1-72| 95,
= O =tan” 7 5i+0“;,
As R<l= -~ 20<0<n2

Hmoeﬁleawteangk(ﬂl)bewmthemlimsis
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] ‘“‘ 4 Lt
g | (
§ te;l'g‘]:bﬂzwzaﬂdr=*l 26]
HJJ = | N gence we can conclude g 5 0"
L u i
tan 0; = ( r aﬁ +°',f' :J;-jablﬂsﬂlcumcm“hrﬁf higher degree T - "
H clation between
closer to each other 45, .- NS 18 S| eric = ;
Comversly P25 1 = 2 1502 W2 < QST hence the °¢ angle o ::zmiﬂdicamﬂpoor ands:;'uhr “emsﬁr.ttra:?:;?wof;eb@.s;
Eama : : correlasi
between the two lincs is J plotting mdee lines of regregsgy o '“:*" the variables. Thus by
A1) 09 about the degree of correjy. 8rap Paper we can have a rough idea
A on between the two yar:
tanby =| - a§+a_f, h 3 0 variables.

I
Hence we have the following possible cases :

n
() fr=0=tnf=x=0=73 . P

Hence if the two variables are uncorrlated, the lines of regresgigy
papmﬁmhrwﬁcbaﬂﬁfkre31=0mm°fwwsionmu“'“ 0 — 3%
Low degree of correlation

y-F=0=y=jand x-F=0=2x=3 High degree of correlation
Fig.:8
_ Ilusrrarive Examples
4"'"-—_.__
=X g Example 1 : Find the coefficient of correlation from following data :
y=y [ 2] 3[5]7]3
. y[15117]45 (4
Fig. : Solution : Here n =35
(i) Ifr=+l,tanB=0=0=00rm
Tﬁsmdmdﬂmdlemlinﬁmpmwlklmmcmaormem = ¥ i -5 | -7° {x-t}l
lines coincide. But we know that both the lines intersect at the point (7, 3) i . 7 x(y;z'ﬂ
hence they cannot be parallel and must be coincident. ﬂaerefominmof' . E =l 2 : . -8
perfect correlation the two lines of regression are coincident. A 9 B : 2: 5
5 4 1| -5 1 .
7 s| 3 9 16 o
3 4l -1| 5 ! 2 :
2 -9 |20 -§) | 2T
I:c,=20 Zy’=45 =16 =166 x[yl—?)=32
R
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B 3, Find the _ 263
- v i d ﬁs‘mph T COeficient of Correlatign fi
Ny | rom the following data :
45
o { R~
ot
2 - By ~F) .
= - "
A B
= Jxiz884l 515364 0.62
B Example 2 : Find coefficient of correlation from the following -

GUHEDE
7

Salnﬁm:ﬁevx]ucofrandymmﬂnumbﬂssobydimcﬂcI_ iﬂ__ss 9 100 81 %

___,L_ Fay =10 | Ty =) &?:260 Ev?:sulzuivi__-‘lgi'l

method
5 y
x ¥y xy
| i | 2 | 1 | 1 2 e~ ()
2| 5| 4 2 10 B () x 2 - (20
a7 9 49 21
4| 8 16 64 32 - (290) - (10)(-1)
sl 2| 10 50 VB(260) - (1017 x\8(511) - (-1)°
zr,.=15}2)1 ‘);,,:12___—,55 i =242 gy, =115 p——

My, - (B (B "= J2080-100 x 4088 1

2330 2330

"7 s - 20)? xf557 -(Z)* - . S——
"= JI980 % Ja087  4449x6392
F= 319)-15(32) B Example 4. Find the coefficient of correlation from the following
V3(55)-15)° x4/5(242) - (322 it : . .
V575480 [x 155 165|175 | 185 | 195 | 205 |
lylﬂlsstzhszlen[ul

re=
V275-225 x\1210- 1024

95
= :'ESUX ;!86 =0.98

Solution : Leta=175andh=10and b =52, k=3
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_x-a 1=,'i.'_2 u? v Ty @ _"x_ sw"'zy—lz
ol I [ e L "
155177 -2 I 62 =E|(u-q? '
4 3 & -
| 2 1 2 "'E - P
165 62| -1 - 5 0 5 ] [[{" 51—(x~5}]2]=5[[x_f,2]=.,§
175 | 52| O
0 o2 =L|(v-pp
0 1 0 ﬁnd v [ l;i} =R - 2.
185 | 52 1 = 2 1 '—-—-—:25.____"1 . . ] [[U‘ IZ)h(y_lz)I!]:E[{y_ﬂz]:Uzy
195 [47| 2 3 Line of Regression of y gp , ;.
205 (42| 3 -2 f = 5 :
= £=19 |y = Zugw =
=3 | Tw=4 | B4 1M =-2q e, 0
iy -3y —rlys: (x-%)
Here n =6
nZupy — (Zu; X Zv = Y= (541 =, v
g - Vi . i zr) (v+12) T o b= (7 +3)
Jnﬁq —(Zuy) XJnEv, = (zp'}E
= ¥=(0+12) = V60/9
6(=20)— (3)(4) 0+12) =095 » Jeo7s - +3)]

" Jo9)- 67 x(4)- 4y

-120-12

" a9 x204-10

=132

= 7105 x /188

-132

“Tomxnm 0%

O Example 5. Calculate the coefficient of correlation and obtain the lipe

of regression for the following data.

x[1]2[3]4]5]6]7(8]9
ylolswolzfufiz]4]16[15

Obtain also an estimate for y which should correspond on an average to

x=62 .
Solution : We can easily Solve and get
Py =T =095

= Y=12=095(x- -
Line of Regression of xonyis : NNt
a
iy, 0~ §)
= = (T+5) =r, ly-(F+12)) (6,=06,356,=0,)
= X=35=095(-12)
= x=09y-64
Shmewmedyux=6.2hmﬁuofmmymxgimmhmﬁm
stimate as
y =095x+1725
= y=095%62+1725
= y=1314atx=62

B Example 6. In a partially destroyed laboratory on record of an analysis
of correlation data, the following results only are legible,
Vlrx=9,Reg|usionu]l-nﬁom:&x-myir“‘ﬂ.m-—l&r-,n-l
Find (i) The mean values of x and y.
(ii) The standard deviation of y.



' [ATION AND Rig
BAsIC MaTy Ty, {:;JI!FE RESE|0
266 = 267
; ween X 4 :
(i) The coeficient of c.,minﬂ':ni:;‘m is the commOn point of iy, - e %b-z-li then ;2 1040
Solution : (i) We know thal B¢ 08 _Gion equations are oy 18 " Vg
of the two lines of regression. GIver - 1 which i o
3_1;-—'0}""66;0 MM) Wi Psmmml“»hmoenas _
40x- 18y =214 ) ion should be line of regresgiey oo/ 19 Mot permitted and the frst regression
s 1viugmamnmquanonswsﬁ==””‘”_” IE’NP::.LFM Correlation cgeqy .
O _ £ B een
Hence the mean values are g=137=17 N{Dmml

8 66
_ z = =—X+—
(ii) & (iii) First regression equation =¥~ 107~ 10

which can be treatod as line of regression of y on x and second req, 1
equation
18 24
= =50 40
Which can be treated as line of regression of x on y
-
= byx=ﬁ £, 40
8 18 9
As P=bu*by=10 " 20 = 25
=0.36

=ﬂ-r=*&6
As both regression coefficients b, and b, are pcsiﬁvelmoeﬂwwm
coefficient should also be positiwand]:=06.

ra ]
h =_y"=—
oo, 10
Here r=06,0, = Jo =3 (given)
o, § 4 1
= 06x 2L = — ==X =
"3 T RBT% e

Remark : If we take the first regression equation as line of regression of x on
10
yie.x=—

g 7 g adthe second regression equation as line of regression of yon

L. Find

10

raimfall and temperature
[R.U. 2016]

[ —600
v=5 | 5?=2800 [ 242 =925 | Zuv =950
nZuv - (Zu)(Ev)
"7 \nZ? - ()P a3y - (o)
" 7x-950-0
~7x2800-/7x925-25
B =T %950
= J7%400%7 % 6450
i =1%950
T 1124366
=-059]

Exercises 10.1

mecwﬁdmofmmhﬁmmmxmﬂyﬁmﬁfdmm
data :



Series X Series ¥
No of term 1000 3'?0
— 45 i
" their mean = 4800,

Summation of product of deviation of x and v about
the coefficient of correlation befween series ¥ and y from the fojjgu,

2. Find
data : .
series X series v
No. of terms 8 8
Sum of squares of 36 H
deviation about mean
Summation of product of deviation of x and y about their mean = 24,
3. Find the Karl Pearson’s coefficient of correlation from the following data -
[x[-10[-5]0]5 |10
Jy[ 5 [9]7]11]13

Find the Karl Pearson’s coefficient of correlation from the following data -

4
[x[ofo[n]iz[13[13]13]12)12]12
[y[n[13]14]16 (161615141313

5. Find the coefficient of correlation between series x and y

[x]57]42 4038 4245|4244 |40 |46 |44 | 43
[y]10]26]30 41 20]27[27[19[18]19[31]29

6. From the marks obtained by 10 student in Physics and Maths, compute the
coefficient of correlation between the following marks :

[ Physics x |45 [70 [ 65 [30 |90 |40 |50 | 75 [ 85 | 60
[ Maths y [35]90 [70 [ 40954065 [80]80]50

7. The deviations of the series x and y form their respective assumed mean are

following, calculate the coefficient of correlation by obtained data :
[x[+5| 4 [2[+20]-10]0[+3] 0 [-15] -5
[r[+5[-12]-7][+25]-10] 3]0 [+2] -9 |15

Using change of origins and Scale, find Karl Pearson’s coefficient of correlation

from the following data :

— Y

|
BasIC MJ\mEM‘\hQs I:‘._‘,1;_1153L.‘s‘l‘lt;'ml AND REGR.ES B

=126 and 6x + y = 31. (i) Find the
between x and y (ji) If the variance of

data
in years(v) | 56
E:::d;m)j:m:;) 5] miﬂlﬂ 47 55 [#5 |38 [ 42 | 68 | 60
; 160 {118 [145 728 [150 (145 [115 [ 140 152 158
mmhﬂwmmmm,;umln
), WS 2.+0-63 3409 4.+078
5, -073. 6.+0.903 7.+0.89 §.+0.998

9. y=084x+372,x=112y+128,r=097,y=726

0.0 =4 F=Tr=-05 3

(i) o =

1L y=1.138x+ 80778,y = 131 98§
. oon

11



