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MEASURES OF CENTRAL TENDENCY

ta are difficult to comprehend. (lassification ¢
Ra¥ d,:,.ny a time, quick and easy understanding of

v atlS ature of data. A single representative value
?W d I:rpou in a better manner.
"‘tbf p

(ative data in a mass exhibit certain general

' ‘m"'cs They show a tendency 1o concentrate at
o ””l:ﬁ- usually somewhere in the centre of the
" oi? "‘; easures of this tendency are called measures
”ﬁﬂbl""l ,endency or averages This tendem,} toward
H‘;mrﬂ tion. though not universal. has established the
ral1zd “measure of central tendency” 1o describe an

n , .
W“'oﬂe term is imbedded in statistical language. hut 11

,:gf ~hways perfinent.

| s (Simpson and Kafka in Basic Statistics - Page 127)

. pnaverageisa value which is typical or representative
| | set of data. (Murray R. Spiegel in Theory and Problerss
| ;;.ﬁsﬁw.Page 45)

| A measure of central tendency gives a single 1 -
iﬁntative value for a set of usually unequal values. -
| e single value is the point of location around which the
siividual values of the set cluster. The measures of central
mdency are hence known as “measures of location’. They < A
e popularly called averages. Various measures of central v’
uadency are the following: "tﬁ— \

1. Arithmetic Mean -

2. Median

3. Mode

4. Geometric Mean

5. Harmonic Mean

Q.mwelghted Arithmetic‘Mean and positional values, viz.,

" lles, Deciles and Percentiles are discussed later.
'h:n'- Averages are considered in the chapter titled
“%alysis of Time Series’.

Besi

Merleas des them other averages are also there as seen A
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ARITHMETIC MEAN

Definition : Arithmetic Mean is the total of the

j V
the items divided by their number. - Ol )

A.M. is the abbreviation and f(read e bag
symbol for arithmetic mean. Arithmetic meay g, | By,
mean and average (singular). o Yy

Methods of Finding Arithmetic Mean:
All the possible seven types of data are
Mean can be calculated by
(i) Direct Method
(ii) Short - cut Method and
(iii) Step Deviation Method.
All the methods give the same result for 5
All the methods are illustrated.

Data - Type I (Individual Observations or Raw Daty
When the observed values are given individually sug)

as X, X, b. CON—-— Xy
the methods of calculation of arithmetic mean are as follo

Direct Method:

Onsjdg

pl‘ Oblem

Y . Tot;al of the observations
Arithmetic M =
Tty Number of the observations
>4 Xl + X2 + X3+ ......... +XN
N

zX
N : A |
The symbol ¥ (read ‘sigma’) denotes ‘sum’or ‘totd

> X denotes the total of all the ‘X’ values. The calculati®
consists of the following two steps:

Step 1. Denote the given observations by X and fin
their total, Y X .

Step 2. Identify N, the number of observations oo
divide T X by N.

Example 1 : The eXpenditure of 10 families ip F¥**"
are given below.

I ]
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A B CDETFGHTIJ
e 30 70 10 75 500 8 42 250 40 36
r-:p"""“t:ulaw the arithmetic mean.
f “;ution « X - Expenditure; N = 10.
g0

: enditure (Rs.)
ram‘ly Exp X

30
< % = &F
('i 10
D 75 1061
500 = ——
E 8 10
g 42 = 106.1
H 250 The arithmetic mean is Rs. 106.10.
40 -
I
J 36

—al | 2X = 1061
Short cut Method. Arithmetic mean may be

Py d
btained also as ¥ = A + (_21:\1_)

vhere A - assumed mean or arbitrary origin and

d (=X-A) are the deviations of the observationsX)
from assumed mean (A) and

Zdis the total of the deviations (differences, X-A).

Any value between the minimum and the maximum of
the values of X is assumed as A if it is not specified in a
mroblem. A may or may not be one of the given X values.

X is the same whatever value is assumed for A.
The following four steps are involved in the calculation.

- Step 1. Choose certain value for A if it is not specified
& problem. :

S;tep 2. Find the deviations of X from A. That is,
Wate d = X-A corresponding to each X.
Step 3. Find Zd.

tale

Step 4. Identify N and find X=A+ (—zlde)

B
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I Wusteation-1: Caleulate mean X from the following
dala,

Tuble 0,1

e -—————1—
Roll Nos.| | 21 3141516 7] 8192110

Marks | 33 [ 35 (4434 [41[45] 39| 40|36 ] 47

o

1. Direct Method

Steps: |. Add up all the values of the variables x (markg)
and find out ¥'x,
2. Divide Y:x by their number of observation (N),
Solution
Table 6.2

Roll Nos. Marks x

33
35
44
34
41
45
39
46
36
47

10 ¥x =400

OO o ~JO WU WK —

P—

Z
I

Formula

x= &8
N

‘where
= Arithmetic mean

Sum of variables
- Number of observations

rARVERY
!
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pthods of calculation of arithmetic mean 8r¢

/ m
T:e peloW:
b 2 ;
» e Method. X, occurs f times. The total of those f
¢ ¥ X, 0ccurs f, times. Thet '
_f, %1 7% e total of those fzvalues‘
- times. The total of those f, values = f; X3-

‘l‘g;‘.i occul'S 3

fg 15 manner the tOtal of all the N(=f1+f2+f3+ i @ i
3 +f3X3+ ....... = fo
arithmetic mean = _Z_Nf_x_

ulation consists of the following four steps:

The calc

gtep |  Form 2 table with columns X and f.

gtep g, Form the pext golumn with title fX. Multiply
” salues of X and fin pairs and enter the products in
hat colt | |

3. Find NE=Zf) and ¥ fX

step 4. Divide s fx by N to get the value of X

Example b: Calculate the mean number of persons
pet house- Given
No. of persons per house 9 3 4 5 6 Total

10 25 30 25 10 100

No. of houses
No.of houses:

Solution : X-

No. of persons per house; f-

No. of persons No.of
per house houses fx M
X ¢ ean
3 LIRS e fx
2 10 20 X —Z'ﬁ'
3 25 75
4 30 120 _ 4
5 25 125 100
e e
ol _N-100 TR
Short cut Method.
etic mean.

The formula for arithm
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In |
r[’; by theis :ls me%hod the values of the variable are multiplied
r: o or "Sdpec_;:'e frequencies and the products so obtained
alled. This total s divi
A vided by the total
r frequenciec Y otal number of

;b

=

Steps : |. Multiply each variable by its frequency (fx)
2. Add all the fx (TfX)

3. Divide sfx by the total of frequency (N) or of

The formula is
X - IfiX
xf
where
X = Anthmetic mean
Xfx = the sum of products
>f = total of frequency

Ilustration-3 : Calculate the mean for the following
data:
Table 6.5

No. of children ol 1 2 13])] 4 516
born per family (x)

1 \
No.of families( | 7| 7 |10 | S| 3 2 ¢

SEEFVEELLLELELLLLLTLTTNT
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Soluti A
ution Table 6.6: Calculation of Mean.
%
. X f —‘_ﬁ
7 0
0
1 7 /
5 10 20
3 5 15
4 3 12
5 2 10
6 1 6
sf=235 yfx = 70
Formula
>f
3
x=2

2. Short-cut Method

Steps : 1. Take any value from the variables (X) as
assumed mean (A).

2 Find out deviations of each variable from the
assumed mean (d = x-A) (where d = deviation, x = variable
A = Assumed mean)

3. Multiply the deviation with the respective
frequencies (d x f = fd) \

4. Add all the products = 3 fd
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>

0
= 2*[‘3—5

=2+0
= 2
C. For Continuous Series

In continuous frequency distribution, the value of eack
individual frequency distribution is unknown. Therefore oy,
the assumption that the frequency of the class intervals jg
concentrated at the centre that the mid point of each class
interval has to be found out. |

1. Direct Method

Steps : 1. Find out the mid value of each class. The
mid value is obtained by adding the lower limit and upper
limit of the class and dividing the total by two. For e.g.,ina
class interval say 10-20, the mid value is 15.

-+ X
1.€., [10 =0 = 3—O=15]= (mid x)

ol |

2 2

2. Multiply the mid value of each class by the frequency
of the class. In other words mid x will be multiplied by £,

3. Add all the products (Xf mid x)
4. 3f mid x is divided by 3f
5. Apply the formula

_ >fmid x
- T 3f
where
X = Anthmetic mean
¥fmidx = thesumof products
yf =  total of frequency
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Ilustration-5 :From the following, find out the mean:

A Table 6.9 ,

:r Marks (x) | 10-20 [20-30] 30-40]40-50 | 50-60| 60-70{70-80
.:.P:tz&;fts @ 10|18 20|26 |30]28 18
':-é—olution

¢ Table 6.10

> Midpoin ). .
eMarks 0o | T x)t Sul:izn(t): ) fmid x

| 10-20 15 10 150

"l 20-30 25 18 450

—| 30-40 35 20 700

-| 40-50 45 26 1170

| s0-60 55 30 1650

~| 60-70 65 28 1820

| 70-80 75 18 1350

3 sf=150 | =fmidx=7290
< Formula

=) = — >fmid x

< >f )

3

TRl

e 150

=3 = 48.6

L 4 X = 48.6

< The average mark 1s 48.6 |

- 2. ?hort-cut Method
o Steps : 1. Find the mid-value of each class (mid x).
- A 5 Assume anyone of the mid value as an assumed mean
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Nolution |

Ntep 1 form a table with columne Mary ang
Number of Mpudents

Ntep % Form m, the mid values of the Clang it

Lower boundary + U £&r_|it_’gg_t_lﬂy

2

l,
tolumn, m =

" 204 ()
For the fivat class interval 20-30, m = 2 =28,

Step 8. Pind the products of f an
enter them in the next column,

Step 4. Find N(= Y1) and Lim,

Step 8. Divide 3fm by N to find X .

Marke  No.of Mid
Students  Value

d m pajy Wik o

{ m fm
20.30 5 25 1925 Arithmetic g,
30-40 8 35 980
i _‘___ me
40-50 12 45 540 Xx= &0
50-60 16 55 825
60-70 6 66 390 - 2460
70.80 4 % 300 ) 45‘;0
Total Na50 —  Yfm '
=2460

Example 9: From the follow
arithmetic mean by short cut method,

Marks Obtained: 0-10 10-20 20.30 30-40 40-50 50-60
No. of Students : 5 10 25 30 20 10

(B.B.M. Bharathiar, N 01)

ing data, compute

Solution :



MEDIAN
Definition: Median in the value of the middle mos
ttem when all the itemn are In the order of magnitude,
M or Me denotes median,
Arithmetic mean ig ¢
magnitudes or values o

concerned with the positj
serien. 'Which is the midd)

Modian divides the
of the itemas will be e

alculated on the basis of
f all the items. But median is
on or place of the items in ¢
¢ most item?’ is the question.



b. discrete series

a. ungrouped datq
C. continuous series:l

- ’
v

— grouped data
R Median ‘
(Median is the middle value of a data when the

value§ are arranged in the ascending or descending
order.)

Median is an average. It is a measure of central
value.")

Mgdian divides a distribution into two equal halves.
There will be equal number of items above and below the
items.

Median is represented by the symbol md.

Median can be calculated for ungrouped data and
grouped data.

The formula for the calculation of median for
ungrouped data is '

( Md =Value of [N + lJth item
2

md = median
N = Number of items
‘If there are odd number of items, then median is

calculated as follows:
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g
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\ P
Median = Value of t!le 6™ item, when the items are
. arranged in an ascending order,
en there are even nump ) '
| . er of it
mfalls between two items The va ot herr

If there are 12

Fcalculated by the following formula:

items, the median is calculated as follows:
Md = 12+1 13

—S— =—=65

2 2
Median =  Value of the 6_5t% item.It is obtained by
adding the values of 6" item and 7%
. item and dividing the sum by 2.
Median of a grouped data with class interval can be

Median=L +(1--\I-2 -cfw x C
f

L = Lower limit of the Ip"edian class.

N = Total frequency.

cf = Cumulative frequency prior to the median class.

C = Classinterval of the median class.

f = Frequency of the median class.
Merits of Median

1. Simple to calculate.

2. Itcan be calculated without knowing the values of
all the items. :

3. Itis unaffected by extreme values.

4. Itcan be calculated graphically.

—
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Demerits

1. Itis not based on all the items.
2. Itis not used as a common average. I Jation
3. Itis not used for further statistical calc i

A. Calculation of Median
Individual Series or Ungrouped Data of
Raw Data or Individual Observation diné
Steps : 1. Arrange the data in ascending or descending
order.

2. Apply the formula
N+1
2

Iustration -13 : The following are the marks scoreA‘

by 11 students; find out the median marks.
Table 6.19

15118 110] 14120 | 9 21 | 30

th . * ‘
] 1tem

i -|

{

1

10 13J

(@)

Solution 4

First rearranging the given values in ascending order |
6, 9, 10, 10, 13, 14, 15, 18,20, 21, 30. |

Apply the formula |
<+ th
Md = bl value
where
N = no.of items
N= 11
11+1 12
Md = = = 6[11 l
> > value

6" value is = 14 1
Md = 14 - |
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. Under even Numbers

Illustration -14 .

 following: Find out median from the

_ Table 6.20
LS 11 16 | 1014 |21

Solution

First rearranging the given values in ascending order.

5, 6, 10, 11 14, 21
Iq_*_l th ~
Md = L w value by
2 D, ™~
N =6
6+1
Md= — = Z-=3.5“‘value
2 2 .
In the data, 3 valueis 10 %
4" valueis 11 -4
+. {
3.5 value = kel ——2'; 10.5 |
' 2 2 |
Median = 10.5 |

B. Calculation of Median - Discrete Series

Steps : 1. Arrange the data in ascending or descending
order. - |

2. Find the cumulative frequencies.

3. Apply the formula

- oW W W v w W W Ow W W e W W W W W W W w = e

N+ l\ih

value

‘ Median ={

—
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. T Shoe‘s"
Ilustration -15: Find the median sizé vof ol
Table 6.21 | - '+ |© ,
Size of shoes . "
uenc
in inches kreq o
4 10
5 15 H
6 22 .
7 16
8 12
-9 5
Solution
First find out less than cumulative frequency.
Table 6.22
Size of shoes in Less than
inches (x) Frequency (f) cumulauve frequency (cf)
4 10 10
5 15 25
6 «— 22 47
7 16 63 H
8 S 12 75
9 5
N=280
Apply the formula
th
Median = -]\-1;—1] value
_ S0+ 81
2 2

= 40.5" value
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Here 40.5" value is in between 25 and 47 of cumulative
frequency. So we take higher cumulative frequency is47.S0
_we take the corresponding X value of cf 47. Here the
=’ corresponding x value of cf47 is 6.

Median = 6
So median size of shoes is 6 inches.

C. Calculation of Median - Continuous Series

Steps : 1. Find the cumulative frequencies.
N

2. Find out the median class by using >

1197

L 2

3

i

5

Y

\)

3. Apply the formula

Median =L +E\I/2 _ ij C

f

LTI

> where
= lower limit of the median class

L

N = total number of items = Sf -,

c¢f = cumulative frequency prior to the me
f

C

dian class
= actual frequency of the median class
— class interval of the median class

[llustration - 16: Calculate the median from the

following table: Jol>

SRR EO VAL ETTTL

Table 6.23
Marks Frequency
0-10 22
10-20 38
20-30 46
30-40 34
40-50 20

&
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Solution gy thatt €

les:
. . Frirst find oul
lable 6.24 . Firs (requency

Marks (x) | Frequency (f) cumtil

sethan i
at1ive freduZ o
e

E

o

0-10 22
10-20 38
20-30 < 46
30-40 34
40-50 20

frequency. So we take higher cumulative frequency, namely

N = 160
N =160 ' N
Next, find out the median class by using -2—
_N 160

2 2 ‘
The value 80 is in between 60 and 106 of cumulative
106.
L

Now we take the corresponding class of cumulative
frequency 106.

Here the corresponding class of cf 106 i1s.20 - 30 )
So 20 - 30 is the median class. ¢
5

L

20 is the lower limit of the median class,

46 is the actual frequency of the median class
60 1s cumulative fre .

Apply the formulq

Median = | +|i\l/2 d Cj X C
f

= —

quency (cf) prior to the median clasg

1
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160/2 - 60
20 +
[ 16 x 10

class interval

_ 0-60
= 20 +
.‘ E46 ]X'O

=20+39—x10
» 46

= 20+ (0.434 x 10)
= 20 +4.34
= 2434

Graphic Location of Median
There are two methods of locating median graphically.

FTTTTTTEE AT
@

" FEEE

1. By an Ogive |
An ogive is a cumulative frequency curve. It may be

smore than cumulative frequency curve or less than cumulative

r.jfrequency curve. Variables on the X-axis and the cumulative
frequencies are on the Y-axis. The middle item is then marked

~on vertical scale by the formula N/2. A line parallel to the
| ~base is drawn, cutting the ogive at any point draw a line

r" perpendicufar to the base and the median is read off.

T3

i‘ﬁ]) Illustration - 17

rb Table 6.25

E‘ Marks No.of students | Marks | No.of students

[ﬁ 0-10 s 5 | 50-60 ] 25 T2

; 10-20 6 60-70 10 7

La | 20-39 g 70-80 8

L | 30-40 12 3 80-90 6
40-50 16 90-100 4
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461 (taleulate the median from the following

ple )
* g 2640 40-66 65.70 70-85 85.100 -
T 20 44 26 3 1 p
P o (B.B.M. MK, N 01) )
0
n H
‘,l“ w Frequency Cumulative
Frequency
of
g _
79 20 26
¢ ¥ 44 70 «
I3 ﬁg 26 96
1 3 99
i
- 9 1 100
5.100 :
ST Ns100 |
o
@T 50 i’

" Median class interval: 40-55
L_4o f=44;cf =26;i=55-40 = 15

.
(- cf)
w M =1 +[ f } B
15(50 - 26) -
.
5 e
- 0 [15524] D
= 40+ 8.18
= 48.18 = 48

Note: When the class intervals are not continuous,
adthe difference between the lower limit of an interval
“the upper limit of the preceding interval when they
"Inascending order. Find half of the difference and add
:l::“h upper limit and subtract it from each lower limit.

\ ing class intervals are called “True Class Intervals’.
Vare continuous.
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\&h\k is the most common item of a series. It is defineg
as the valwe of the variable which occurs most ﬁ"qﬂtmly
im @ disribunion. 1L 1s repeated the highest number of timeg
w the seneslike medhan, it is also a positional average which
can be located by inspection.

Q'hm a dastnbution has on¢ concentration of frequency,
tis often called “nnimodal” on the otherhand, when it hag
2 concentrations it 1s termed as “bimodal” similarly if 3
concentrations it is termed as “trimodal”. ctc.)""
__Meerits of Mode
1. It is easy to understand.
1t 1s simple to calculate.

_Itis unaffected by extreme values.
4 Itis a positional average and can be located easily by
nspechon.
3.1t can be determined by the graphic method.
Demerits
| It is an average, which is ill-defined and
indeterminate.
2 1tis not further used in algebraic calculations.
3. In the case of bimodal class, the calculation 1s
difficult as it involves grouping and analysis tables.
4_ It is not based on all observations.

Mode

Mode is the value of the variable which occurs most

frequently in a distribution.
The value which occurs many times in the table is

the made.

It is represented by the letter Mo.
Mode is an average. It is a positional average. Itis

a measure of central value.

i

— et —

ws 1 J
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4 When a data has ond toncentration ub gl v, i
(i

YA

ccalted mmimodal. \\hen 1t has o ORUEILERTONE,
alled dimedal. \\hen at has L coneentiatinns ol
requency, s called trimodal,

Mode can be caleulated o NMN’W date A

w‘
:Ttwm

7

To find out mode of an ungrouped data, the values

-Lare arrangad 1 an ascending ordet. The value which oeuus

-'(ma.\imum pumber o times s the made

» IS, 21, 23, 23, 25,28,28, 27,29, 29

™ In the above data, 23 OCeurs main wm
Simes. S0 25 is the mode.
3 The mode of a discrete distribution \x
>the variable which show s aximum freguena

her ol

the value ol

N R

No.of count trees |10 |11 B ERE AR R
| \

L

T

-q No. of coconuts  |q |4 12|24 120 l
n

9

(Frequency)

In the above table, 748 the mode because the values

arc maximum here.
1 Merits of Mode

1. Mode can be easily found out,

2. No calculation is needed.

3. Itis not affected by extreme values,

4. Itcan be calculated graphically.
emerits of Mode

1. Itisnotclearly defined. |

2. Itis not based onall observations,

3. Itisnotreliable.
4. Itis notused for further statistical calculation.
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or
A. Calculation of Mode : Individual Observation
Ungrouped Data or Raw Data ' »
Step 1 : The data have to be arranged in the fr™ ofc' -
array so that the value which has the highest frequency &

be known
o i ind out
Rearranging the data into a discrete series. F1n
the highest frequency. -

Ilustration - 18: Determine mode from the

following data:
Table 6.27

solex | 48| 50| 63|65] 50| 48] 43| 62 50| 50

Solution

Tuble 6.28 - First the data is arranged in the form of an array.

43 148 | 48| 50| 50| 50| 50| 50| 62] 62 63| 65

In this data, 50 is repeated 5 times

So Mode is 50
or

Rearranging the data into discrete series. It is

comparatively easy.
Table 6.29

x | 43 | 48| 50 | 62| 63] 65
fl 1 2 s 2] 2| 2| =f=14

Here the value 50 is repeated 5 times
L Mode = 50
B. Calculation of Mode : Discrete Series

Step - 1 : It can be find out even by inspection i.e, whic|
variable (x) has the highest frequency is the Mode.
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llustration - . .
‘/ollowmg data: n - 19 : Determine mode from the
¥ Table 6.30
-

X 20 .
" 25 | 30| 35 [ 40 45 [ 50
(el f2] s 2]
e Solution
> Here the value 351 :
- 1s repeated
. So mode is 35 peated 5 times
d qf

g Sometimes we cannot depend on the metho
~ inspection to find out the mode. In such situations, it 18
= suggested to prepare a grouping table and an analysis table
<to find out the mode. First prepare grouping table and then

o an analysis table.
Illustration - 20 : From the following data of the

= height of 100 plantsina garden determine the modal height.

~ Table 6.31

-: Height (X)

: (cm) 58 | 60 | 61] 62| 63 64 |65 66| 68 70

-: Plants (No.)| -

- 465102022246'21

| ®

: Solution

. By inspection we can clearly say that the modal height
65 is repeated 24 times. But in

& ;5 65cm, because the value

3 this problem, the difference between-the maximum frequency

a and the next frequency 1S Very small is 24 - 22 = 2. So prepare

a grouping table and analysis table.

P (In the case of bimodal series oOr trimodal series, W€
must prepare first grouping table and analysis table).

» Steps for Preparing the Grouping and Analysis Table

® 1. Preparca grouping table with 6 columns.

2 Write the size of item in the margin.
3 [n column 1, write the frequencies against the

respective items.

BS - 6
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' 0
4.1In column 2, the frequencies are gro”ped o {

and 2; 3 and 4; 5 and 6 and so on). . h
5.1n column 3, the frequencies are grOUPCd - D:;O;;
leaving the first frequency (2 and 3; 4 and 5; 6 and 7an |
on). ;
6.In the column 4, the frequencies ar€ grouped "y
threes (1,2 and 3; 4,5 and 6; 7,8 and 9 and sO on). R
7.1n the column 5, the frequencies are gf oup e_d '3
threes leaving the first frequency (2,3 and 4; 5,6 and 7; 8, {
and 10 and so on). . 4
8.In the column 6, the frequencies are grouped 1D ‘
threes leaving the first two frequencies (3,4 and 5; 6,7 and
8:;9,10ang 11 and so on).
In all the processes mark down, the maximum'
frequencies by a circle. '
9. Then an analysis table is prepared to show the exactl
size, which has the highest frequency.

Table 6.32: Grouping Table.

Heightin Frequencies
em | Columnl| Column2 |Column3 | Columné |Colurmns
58 4 || ] 1S —
60 | 6 | 10 ["u | vl 21
61 5 | (s (bAS
62 | 10| B | .o -
63 20 (?1-‘42?' 30 "O»‘;o
64 | 22 | 2 [ ) 2]
65 24 | 0] 46| "LP (20
66 6 20 () i 1 66
68 2 (241) 8 TR
70 1 3 I\
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Table 6.33: Analysis Table.

> g _
.‘g Height incm.
<l No.| 58 60 [ o1 J62]63 [o4 [65 |66 |68 70|
= 1
= 2 1 |1
"'ff 3 1]
i AR
2 5 1 1 1
= 6 R
i'foml 1 131514 |
urred the maximuin number

L 2 Since the value 64 has occ

;oftimes. ie., 5tmes. .. The mo
™ inspection 1n the data, one is likely to say that the modal

r'f height is 65, since 1t occurs the maximum number of times
1 revealed by grouping and

dal height is 64 cm. But by

r: analysis table.
l'é C. Calculation of Mode
r3 step : 1. The highest fre

i.a inspection.-
In the case of bimodal

- Continuous Series
quency can be find out by

series or trimodal series we

la

| _ prepare. Grouping and analysis table and then find out highest
> fre

1 quency.

L 2. Apply the formula

- Mode =L + - x C

= A +A,

- where y ;

| L = lower limit of the modal class

r‘" A, = thedifference between the frequency of the
v modal class and the preceding modal class

(- f,)

f




e ——————————————

1K
(WD b mhgom or lopgths of bhio ) mmn Pkt v e Mo
The dntn nre Lo b roneennigad, if WLl LT P
PalEthime st of Qe Ehied eomadition, thes elans JTTTPN "
revined auch that Lheir winon bseots sigunl FTha g, "7
nee Lo he m[.nnl.ml withuout Mmh“!hl bhis m,hum'" "'m,
ortginal datan

Op olae, mods onn b sstitnnted fram (s s,
empirical relantlon betwest et msding 4 Ma?

Mode = ) Median 4 Menn "

Such o relntion i found Lo sxist ip
skoewed series,

2. Ldentify the modnl class inberval 16 4 ¢, p
interval which has the greatest frequency densiny g,
casel, it 18 the one which has the grentest [T
necessary form the grouping table and the srn)y4,, .;M‘:
as oxplained for discrete serios Lo identify the meoqy ;‘hm
interval, Instead of X consider the class interyyl, Whola
forming the two tables,

3. Case 1. If the class interval with tha K10 taes
froquency is identified as the modal class intersal, gy,

=L+

the formula
i(fy ~ f,
2f; ioTQ?';J
Mode

Lower boundary of the modal class interval
Frequency of the modal class

Frequency of the class preceding the modal class
Frequency of the class succeeding the modal case
Size or length of the modal class interval

Its upper boundary ~ its lower boundary.

The same is found by the following form of the formls
which is more convenient:

1D
dnl+ [ZDI +D25]

Z, L and i are defined as above,
D, = f; - f, =Frequency of the modal class -

Frequency of the class preceding
the modal class.

"Nrﬂa'“
‘y

"
| DO D BN BN BN B
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fy »Frequency of
,'.h ‘ Frequency of the Maoda) “lasg

the modal ¢y, Clane Yocconding

R Spoegel uses ),
‘ﬂ'n. : \ “,.M"

" o

AL the class Interygl ther (ha
frequendy s ““ht.f,,d - ":!ho
m

;::M the grouping Ltable and h, analyu,
/' 1. \
ly L ¢ m ;1(7'

Nstead of

“he with
vdal ¢lane

w h'“‘“” of the modal clase intervy)
V"L cy of the clams preced ing the modal clase

| ).‘uv("" '““"dl“ubm ld
'.'ﬂl lﬁwl\ of the modal class interval noe

: e boundary - its lower boundary

wote: The value of mode lies within the medal clase
’gl ip either case

Example 48: Calculate the mode

it Wage in Re B50.60 60.70 7T0.80 50.90 90.100
ol Labourers 40 62 75 100 &8
Solution : Greatest frequency = 100 and the modal
e imterval s RO.90
%0-90 may be ascertained to have greatest {requency
wsty by grouping table and analysis table

u.mumm«mw"’“‘"'""‘

|+ 100, the frequency of the modal class, modal
e 75, the :::m of the class preceding the

4
L

L

.

odal

¥ 80 « 10, the spe of the W2
" !-’, » !, fﬂ.l“"‘.s' 28

: 8% » 35
D, « f (=100

|l mas il -y ‘li—(‘:f-“ }




10
‘ i
8 o L m: ‘hn"

<o A |
= RO *‘ul

« RO )Y
« Re R4 17T

Example 48 1 Find out mode for the "’""Wln. 4
uming grouping and analysia tahle oy

Class Interval 0-A Al 1014 I
Frequenc) 0 12 A ' :”
Class Interval 20.28 2000 3048 ‘T
Frequency : 17 A 10 13

(B Com llhnrulhlnr, Anj

Solution: A grouping table and an nnalysis table gy,
formed as explained earlior.
Grouping Table

Class Frequency -
Interval
(N (2) (3 (4) (B) (6)
0- 8 9 i
21
5-10 12 36
27
10-15 15 43
31
15-20 16 48
33
20-25 17 48
32
25-30 15 42
25
30-35 10 38
23

35-40 13 .




i

38
40
-0 :
’5-‘0 :
@u interval : 20-25

0;i=25-20=5:D,=17-16 -1, p_

—~

iD
wie = L+ |15, 7155,

—

X
= 20 + L-(Llwz]

-

-

- 17-15=2 1

= 20 + 1.67
= 21.67

' |

Example 47 : Calculate the mode. .
derval :0.2 2.4 4-6 6-8 8-1010-12 12-14 14

' 5 20
“uency: 45 50 65 70 30 2

interval which has the

Solution : For finding the ple, grouping table

atest frequency density in this exam

f g inalysis table are formed.

g B g
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Grouping Table

-
Interval Frequency \
1M @ @ @

' (6)
0- 2 46
95

2- 4 50 @
g
) 100 @

8-10

125
55
10-12 25 5
45
12-14 20 63
38
14-16 18
Analysis Table |
Interval (1) (2) (3) (4) (5) _(6) Total
0- 2 1 L, .
2. 4 1 1 1 3
4- 6 11 1 1 g &
6- 8 1 1 11 4
8-10 11
10-12
12-14 1
14-16 :
. ha’:l; ;::::Z?i 4-6 does not have greatest frequency. But

equency density, Consider

]
T
S
|
[
c+
=
®
2]
|
N
o
=
w
-+

N:-" g 8T
nu
N
'O
ﬁ
-
®
w
=
L
=
5
(]
<«
o
-
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QROM WTRI( MitAN

e Geomer
"h“\ LR Mean" 5

. ““ " "
\wwrn.d.pw of the N n.vh.,.,) "N Mttliny ¢, "
u

MRy Xo o Xy are Oy e
M “Xuo. X Wi, ),

¢ WXL R R X I
' jathe abbreviatiog

. ‘\;\\id the difficulty iy Multiply
wth! I\Pp\'“PNFIW oot of Ll |H|‘m
-’:".mlll“"
log X
o Antilog ( N ) forindividga obseryation
Honk

W ally)

ay
N, Loy oot 0

CIRL 1T}

e

X (log X
: Antilog ("“N"“‘) for dinerete HOrion

(_@f lo m)
« Antilog |\ = - l'nrvnm,lnummnnrinn.)

ymilarly, weighted geometric mean

= Antilog (‘2—%‘%&2{‘)

Calculation of G.M. in individual observations has the

hwing five steps.
Step 1. Form a table with the given values of X In

e jthm tabl
Step 2. Use a calculator or refer to & Jogarithm table
dmake note of the logarithm of each X inthe next column

derthe title log X.
Step 8. Find ZlogX N
Step 4. Identify N and divide vlogX b); m'h
] Step 5. Using a calculator oF an anttlof
“Antilog (_Z_Z_%g}. ) which is the G of 862448
ome““ mean and J 01)

:i E‘ « the 5' J 99
g ample 70: Fl(t;d(“ WA. poundation
: 0.

m tlbleo




golution: GM ~ A e
Feees w K/
X gk
4 0477) Aoy
6 07782 "
2% 13802 Asog/ )
4516812 LR

Note: It is seen that

OM = mgr u: 05
« Y3, 6,2-12587)12
« ¥12,12-12~12

« 12
For calculating G M. from & discrvts weries thy 1, e
six steps are used.

Stepl. Form a table with the given val i, o ; —y
in the first two columns.

Btep 2. Use s calculator or refer Lo & bogarring .,
nndmhmofﬂnlogmdndmxmwm,”w
under the title log X

Step 3. Multiply { and log X 15 paurs aut e 1
products in the next column under the tutke f iog X

Step 4. Find N(=- T ) and 3 flog X
Step 5. Divide Fflog X by N.




tltiOﬂ‘ f logX
flogX

/ ¢
4 1.0000
i i ih e
J 10 1.39 00¢
e 13.9790

7 1.6021
11.
: L0290 5 gé%

50
T"tal =30 © IflogX=
. 41.3473

_ Antilog (i_éo_—)

_ Antilog (1.3782)
_ 23.89

minthe formula for discrete series,

ries 1S obtained.
are similar in discrete '
-

Xis replaced by

yformula for continuous se

. the calculation of G-M.
_ ptinuous series 18
of the class intervals and

Whatever be the
jrn, identify the mid value : . .
Then proceed asin a discrete :

i class frequencies (f) first.

Wi, , k

.- Example 72: Geometric me

lowing series:

'«'H,arks . 0-10

Yfstudents : D 7
har

(B.Com. Madras, O 01; B (CA)B

R S AR e Tl A
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Bolution: - e
Marks No.of Studenis Mid Values .
f 7 lvgm ¢ ot
0-10 5 5 s “T“’VA :
10-20 7 15 L1861 g,
20.30 15 25 A9 e
30-40 9! 25 15641 44,0
40-50 ) 45 16522 12 b
Total “N=#0) crre  sereer P T P
24 534
) Zflogm | .
- Antilog (B42242)
= Antilog (14087,
= 25.63.

When f are replaced by W in the formuls for GM o 5
discrete series, the formula for weighted G.M. is otained
Hence, the steps for calculation of weighted G.M. 2re Sz
to those of a discrete series.

Example 73 : Calculate weighted G.M.

Commodity A B C D

Weight 1 6 3 2

Price (Rs.) 5 17 30 42
Solution :

Commodity =~ Weight Price (Rs,)
w X log X Wlg X

A 1 5  0.6990 0.6990

B 6 17 1.2304 73824

C 3 30 14771 4.4313
D 2 42 16232 32464

Total W T TW logx
=12 =157591
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HARMONIC MEAN

pition : H armonic Mean in the reciprocal of the mean
Is of the values.

pefl
: reciprocd

Xy Xg oo X are the values, their reciprocals are

*_,%. o -Xl—— The total of the reciprocals is 3 (.%)

1
The mean of the reciprocals is gﬂl
N

 the reciprocal of the mean of the reciprocals is }fq
X

"N
o HM. = =" 1

H.M. is the abbreviation.

Formulae:

HM = N
)

for individual observations.

for a discrete series.

N
i &
X
N for a continuous series.
Ty
m

| Nimilar ly, weighted harmonic mean = Z-‘&
z( X j

rolCalculat.ion of H.M. in individual observations has the
lowing four steps :
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n tnble with the values of x i

], Form "
Step .

column. a table and f;
Step 2. Use n

* mrrnnpmullng Lo

column under the title & :

and find E(-)]E) ,

V‘l‘
ench X. Write those values i, - v

"'l

Step 3. Identify N

Step 4. Divide N by L(-)](‘-) to get the H.M.

Note ¢ In other calculations, certain values are g,

by N. In HM., N is divided by Z(-}l() ,

Example 74: Find the Harmonic Mean for the followig

individual data :
6, 15, 35, 40, 900, 520, 300, 400, 1800, 2000.

(B.Com. Madras, A g4,

Solution:

Value {

X X

6 0.1667

15 0.0667

35 0.0286

40 0.0250 N
900 0.0011 HM. = %
520 0.0019

300 0.0033 _ 10
s 0.0025 02969
1800 0.0006 = 33.68
2000 0.0005

Total Z(-)]i-) =0.2969
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~_ are the steps to calculate the HM. of a

wing
@‘pﬂeﬂ: ma table with the values of X and f in the

;f‘:o:’;:i de f by X and enter the quotients in the next

'?p:odef the title (‘)f(')

;93: find N (= =D 20 Z(x)
(—)%) to get the H.M.

75 : Calculate the harmonic mean from the

;ﬂ'ﬂédaw' 19 14 16 18 20
£ 7 18 20 10 6 1

g (B.Com. MK, N 2K: B.B.A. Bharathidasan, N 98)

9lutiq'_)]l: F

X
L — 5 0.5000 HM. = 1\;
1 18 1.5000 X
1 20 1.4286
18 6 0.3333 . 44369
fsg 15 4 0.0500 = 13.52
‘It N=60. 4.4369

‘WhenX is replaced by min the formula for HM. of a discrete
kes, the formula for H.M. of a continuous series is obtained.
h"fythﬁ mid values of the class intervals (m) and the class
ms (f). Then the steps for the calculation of H.M. are
Harto those of a discrete series.

" E.xample 76: Calculate the Harmonic Mean fo

Vl] data,
b, | 0-10 10-20 20-30 30-40 40-50
eny: g 12 20 6 4
(B.Com.(C.A) Bharathiar, A O1)

r the
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Nolutlemy
T Value  Frequency(f 1__'__‘M_jiim\./nlunl,;;',"'“-xif
010 M f ""*:]..‘:1: \
[ 0-20 1% I ()m"”’ \
2040 20 ah "
H0-40) 0 A6 01 My
40-H0 ‘. n 0y

ok - u”,“
' =N vern ,
~ otal N %

)
HM. = L&) AABOG = 1448
T'he steps In the calculation of weighted Harm,

are similar to those of Harmonic Mean of 4 q

i
W replaces f. "

Example 77 : Calculate weighted Harmonj,

Value | 2 f 10 20
Woight : 2 § 10 h 9
Solution:
Value Weight '#
X w Weighted
1 5 5.0 Harmonic Meap
2 5 2.5 . W
b 10 2.0
10 5 0.5
20 2 0.1 - 24
71
Total Wa 2(3}%)_ = 3.38
24 9

Special Use of Harmonic Mean

Average speed is th
» \ e distance travelled per hov
+. “total distance + tota] time in hours’gives the average sp#

Without th
out as follows: 0se calculation.l, average speed can be fous



301
MEASURES OF

| the items a ’
lﬂﬂoa;’?‘lmg the vnlu:;n%equﬂl- There is diffop
Pk y qous measur ¢ degree of vay, tuas
A% by Vol 0 res of dispersion flation is
e O F‘;‘“{“‘.P‘;*““‘*B- They enable compars
Avmo , gote of datd. “hEy are not sufficient t lzlﬂl‘llson %
of of the sels. For example, consider Shist the

8

;ﬂ't[u r\:o gtudents. the following
arp“ gtudent I Student 11

68 85

75 90

65 80

67 25

70 65

Lave got @ total of 345 and an average of 69 each. The
% hat the gecond student has failed in one paper. When

418 ) .
i;.vefﬂges alone are considered, the two students are equal

(088 variation is a desirable characteristic. First student
slos8 yariation. That is, he is almost equally good in all the
s, TO quote Simpson and Kafka, “An average does not
| the full story. It is hardly fully representative of a mass,
less we know! the manner in which the individual items scat-
garound it. A further description of the series is necessary if

Jare to guage how represen tative the average is”"

" (onsider the following example.
Group I

| Student C Student D Student E
Mark Deviation Mark Deviation Mark Deviation

from Mean from Mean from Mean

X XX X X X XX
. 60 0 50 ~10 20 40
- 60 0 55 -5 40 -20

60 0 60 0 6(8 b

60 0 65 8 5
fo 0 70 10 10
) 300
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_RANGE. \
%fb%rﬁ is the difference betiveen the greatefl

/ ﬁniti:;: ;m,allest of the values,
¢ L = L,

-llif)“ﬂ,ibolsmange i)

‘flﬂ y rgest Value 2 A
pUE st Valugl 2

o

g 113 per poundary of the highest class
. wa or boundary of the lowest class
s .

S Mid Value Of the 10WeSt class

L-S
Jicient of Rangeé = 77§

;lhod Zh:ﬁ 4 value of the highest class

grample 1 : Find the value of range and its coefficient
(the following data :

¢ 10 5 9 12 1

(B.Com. Bharathiar, A O2)
Solution : L 12 "S§=5

Range = L-S
= 12-5

Coefficient of Range L-S

12+5

€

17
Ex 0.4118

“‘fouo?vt-nple. 2 : Calculate range and its coefficient from
Wi | distribution:

Vi, - 60-62  63-65 66-68 6971 7274

: : 5 18 42 27 8

(B.Com. Bharathiar, A O1)




o
Molubthon

Mathod 1| 3 After rewriting tha o,
NmHmmun.v Lhe eymmy !mumlnry oA the ltm‘“ ¢l 'MAy.,
' - e AL
anel Lo gt oinddary of the bighest clase |, 76 8. e
Hange = | B b
- 145 %8
= 15

Cosfhicient of Kange = k

't
144
= 01119
Method 2 ¢
Mid value of the lowest, class, 8 = 61
Mid valus of the highest class, 1, = 73
Range = I,-§
= 73 -61
= 12

,  Rar . L-8
Cosfficient of Range L+ 8

73+ 61

- AL
134

= (),0896.
'jiuud_lhngc —

(l,.h Range is not a popular measure of dispersion. It is usedin
the following few situations.

. Range is used in finding the control limits of Mean chart
and Range chart in 8.Q.C,

- While quoting the prices of shares, bonds, gold, etc. op

daily basis or yearly basis, the minimum and the maximu®
prices are mentioned,

“The minimum and the maximum temperature likely*
prevail on each day are forocutadj‘




ANy Ve T I e e e e
 fisn very rarely used measure. It scope 13 lirmited to

T tjamindgcit;{l “!?‘2'44 Vs
UAR'"LWLQ:‘)
pefinition : Quartile Deviation is half of the difference
oo the first and the third quartiles. Hence 1t is called
¢ Inter Quartile Rznge.g
[

In symbols,|Q.D. = —Q%J)Q,D.istheabbreﬁaﬁon_
wgthe quartiles Q ,Q and Q , the range is Q; - Q;. Hence,
s called inter quartile range and Qi;—QL,nta-miizm:r
“ile range.

Uefficient of Quartile Deviation = ————%:g‘l

) A"""m-iﬂtwdintheprl'l=.-1riom;chapter,25%oftl:lzvalm.-s

s%{| o equal to Q, ; 25% above or equal to Q5. Q3 Q, is
: betweenQ,gng..Ce:ﬂalMofﬂtiumlie

Py _
g’w Q‘anng.ItisamtomcrymcomiderQ’ Q as an

2
: Asure of dispersion.
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]culations of Q, and Q.‘i for

sy a al
Definitions and ¢ the previous chapter, t}'pe.‘

idered In

ta were considere | .

e le 3 : What do you mean by Quartile )
Example 9 : iation for the following:-

" ual‘ti]e Dev
Find the (?;91 407, 672, 522, 777,733, 1490, 2488
391, 384, 91, Fh (B.Com, Madras

. ‘ ding ordep .
jon: The given values in ascen Wk
384 §giuzg; 52, 591, 672, 733, 777, 1490, 2488

Via,
87,

N+1 J-_QLLL];= 2.75.

— —
—

Position of Q; i8 4
S Q= 2Mvalue+0.75 (3rd value — 2nd valye)
= 391 + 0.75 (407-391)
= 391 +0.75 x 16
=391+ 12
= 403

Position of Q, is S(NZI) = 3 x 2.75=28.25
. Q, = 8"value+ 0.25 (9" value- 8t value)

777 + 0.25 (1490 - 777)
777+ 0.25 x 713

= T77 + 178.25
= 955.25
Q~D. = QQ-Q&
_ 95525 -403.00
2
_ 55225
2
= 276.13
Example 4; Weekly wages of a labourer are given below.
Calculate Q.D. and coefficient of Q.D.
Weekly Wage (Rs.) 100
No. of Weeks 200 400 500 600 Total

.5 8 21 19 6 52



AOY

SN0

| ok® '

,b:,) W"ﬁ 5 |

y 13 L Qo 13t value + vl

8 0.4
,; o a4 20 (14'.!‘: value - 13th value)
L. i : é((;” *+ 926 (400-200)
s 5 040.25 200

|
‘ — = 200 + 50
W” d 30

i8 3(-&*'14 ) =3 x13.25 = 39.75

pﬂn ont‘i
aoh value + 0.75 (40h value - 39th yalye)

) * 500 +0.75 (500 - 500)
: 500+0.75 x 0
_ 500+ 0
. 500
Q;-Qu _ 500-250 _ 250
P37 2 2 = 125

Q3-Q 5
o ofQDE = 500 - 250 _ 250
gient of QD= Qo7 Q; = 500+ 250~ 750 03393

pample 5: For the data given here, give the quartile

ation.
[ 351-500 501-650 651-800 801-950 951-1100

48 189 88 47 28
(B.Com. Bharathidasan, A01)

ﬁlution .

: f True class Cumulative
~ intervals Frequency
:i 500 48 350.5 - 500.5 48
Mihes 189  500.5 - 650.5 237 «
:i - a3  650.5- 8005 328«
i 47 8005- 9505 372

P o8 950.5-1100.5 400

i~




5‘ 43" w 100, G, e is 500 4 ) &
Ly o BOOBE = IBY 1 = BB 50 - p 84

l,(% “t-f,)

150(100  4%)
HooO b 4 g

10

1y gy

th - ll"

= KOO 4 1‘3%@-
o064+ 41,27
= hal1.11
'J? = Wy 100 = 300; Cy class is 650.5 %00 2

g = OB0B; fy= BB D= BOO.5-650.5=150 oy = 237

l;;(:“y%- cfd)

AVIQ“ - IJH""

[ 160(300 - 237)
= 660.5 4 ‘ a4 ]

650.5 + 'L‘L; 53]
L

660.5 4+ 107.39
T5'7.89

.'.Q.D. = 9_3_%_@1_
- lﬁlﬂﬂ%ﬁﬂﬂ

- 21612
2

, = 108.06
Q\:lerltl
It in simple to understand and easy to calculate.
2. It is not affected by extreme items.
). 1t ean be calculated for data with open end classes also




;Al” PEVIALIUN UK AVERAGE, 1)
jtion: Mean dmuatron I8 the
b‘ﬂ psolute deviations of the val
“, mean or median or mod;?

is the abbreviation for Me
s of mean deviations, viz,,

mean deviation or mean devmtmn about mean
) mean deviation about median
i) mean deviation about mode.

}lean deviation about median is the least. It could
gy verified in individual observations and discrete series

qthe actual values are considered.
.ﬂmve measges arg_’ii]e\e‘eo’foll "})‘”‘ w\ D
6Coeﬁ'1c1ent of Mean Devmtm about Mean)
_ Mean Deviation about Mean
Mean

(efficient of Mean Deviation about Median

Mean Deviation about Median
Median

(oefficient of Mean Deviation about Mode 1

Mean Deviation about MOdtﬁ
M

ode

‘iﬁdual Observations -
M Z|X -Xl
¢an Deviation (about Mean) = — N

EVIA’I‘I()N
arithmete mean
ues aboyy thejr

D ' ¥
éviation, There are

1]

'h xi
. The mean’ i— - ;ﬁ& is cﬂlCUlated ﬁrBt. Fl‘om eac
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: (‘alculate mean deviat;
'mple q deviation about median
ﬁ’wﬂ"“ 10 o 156 12 7 9o 7
(B.(,om.Bharathidasan,A 01)

1
on *
'f | - M Items are considered in ascending order.
| ‘ Position of Median (M) is N ; 1_9+1_ 5
’ 2 :

2

2 .
; 9 Median (Item at 5% position) =9
{ 0
;90 M.D. about Median = Z|X-M|
)1 5
g 3 - 21
. Py
;‘d Z|X ,Ml =21 =
ote: 1f the Coefficient of M.D. about Median is required,

. M. D. about Median
,ﬂident of M.D- about Median = ;\Aedian ’
233 _ (2589

—
—_—

9
Rs.(X) of 10 coolies are

8: Dail earnings in
«f xczllltlnll)ll:te all thg three mean deviations and the corre” .
ol tive measures.
mdl;?sr;l%ivezs % 90 78 57 56 57 30
Solution : Yo »
x  |x-X x-M| (X
(Rs.) X =45 =48.5 Z=5',77
20 25 285 &
23 22 25.5 o
30 15 18.5 4
32 13 13‘% b
R T
5 3 8.5 0
57 12 8:5 i
0 33 29.5 1




c_2X _450 _
X*N = Fads
z|X-X| 150
M.D. about Mean = | N | =30 = Rs.15
Coefficient of M.D about Mean = MD. _15 -

Mean — 45 = 0.3333

) 10+1
Position of Median, M is N;l = 2+ = 5.5

th - th-
Median = 5 1tem;6 1tem= 46;51 = Rs.48.50
2| X-M| 148
I N |= 10 =RS.14-80

M.D. about Median =

Coefficient of M.D. about Median = M-D-about Meg;,
‘ Median
_ 1480
4850
0.3052

Mode, Z = Rs.57

Mean deviation about Mode = &);I;?_I

162
10
Rs. 16.20

M.D. about Mode
Mode
16.20
57
= 0.2842

Note: Mean Deviation about Median is the least.
Discrete Series

The measure of central tendency Mean or Median or
Mode is calculated first. The following forrgulae are used later.

Coefficient of M.D. about Mode

Mean Deviation (about Mean) = ELX;H

Mean Deviation about Median = 2f] );- M|
21X -2
N

Mean Deviation about Mode
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Je 9 *
s,»"',’( 3 4 6§
AT
d,viation for the above day,
D 3
’M‘ . (B.Com, Bharathidauan, N01)
fX = —
X6
! 2 4
‘ 6 36 " :
6 4 32 : :
it 30 4 ’
M/.'—N= ZfX: i Zflx_xl
16 96 o
N = rfX
Mean, X = i
_ 9%
-1
6
Mean Deviation about Mean = 4 fl};’ Xl
_ 24 ‘
- 16 I
= 1.50 -

Note : If the coefficient of M.D. about Mean is required,

M.D. about Mean
Mean

Coefficient of M.D. about Mean =

1.50

= 76

= 0.2500
. Example 10 : Calculate all the three mean deviations
: Corresponding coefficients of mean devmt:on?3 5
Ye(years) : 21 25 27 32 41 46 50 3
r\‘0'OfWOrkers: 2 3 10 20 15 10 8 2
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Blotion ‘ S
v Nl %R K] MITEXC M X
ph frh
Wt et s

A1l

'/,”p( /4

¢f M=360 7 4y

—————

al agbs 4 166 B10 11 o~
g1 4 Ag 1nal AZh7 : 2
J,t )' :n (gl anea  Ho LG A45 1
:-, (410 (il a1 165 95 95.0 5 5
ay i eao A1 1062046 4--‘: wa 0
A (hRIR A6 AR 6O 4..; (;:.5 9 140
A 0 Anh RGY B6.O0 60 }t"" 95.0 14 140
B AN 1269 101.62 68 13.5 lfm,r) 18 144
hh g L0 176 688 0 IBS 370 23 4
£ R : a R P
talN -pi= K Xl= SAX M= sx g,
Wogg o BERO0 o BBRO . geg
Muan, ¥ = LN -—-4%1,'4 = d7.31
SfX X g
Meuni Deviation about Mean = = lX L _ﬁ%’ﬂ= 7.97
Cosfficient of M.D. about Mean = M.D. about Mean
Mean
_ 191
- 3731
= 00,2136
Vosition of Meding is ﬂil_l " 702t1 - 355
Madinn (M) = 5thi + 36Mite
2
. 92141
p
= 36.5
Ment Devintion nhout Median « Zf|X~ MI
T 0

= 7.97
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Lof M.D- about Median - MD. about Megiay
\

,m" Median
365 =0.2184
Z = 392
J§o
ionsbiode L Iy
g N 70 =7.97
jont of M.D. about Mode = M.D. about Mode
‘.\Aﬂc Mode
- 197
= 55 = 0.2491
tin puous Series

T easure of central tendency, Mean or Median or Mode,
o Jlat ed first using the appropriate formula. The formulae

redin discrete series are used to find the necessary mean

A‘;‘;t s by introducing m in the place of X.
? Bx ample 11: Calculate the mean deviation from the

r the following data:

geanfo

ks - .0-10 10-20 20-30 30-40 40-50 50-60 60-70
No.of

frkers: 6 5 8 15 7 b 3

(C.A. Foundation, M 99)
Solution :
Marks No.of  Mid [m - X]
Students Value
¢ o fm  X=23340 flm-X|

0-10 6 5 30 28.40 170.40
10-20 5 15 75 18.40 92.00
20-30 8 25 200 8.40 67.20
3-40 15 35 525 1.60 24-08
40-50) 7 45 315 11.60 81%()
30-6() 6 55 330 21.60 133.80

- B0. :
0& 3 65 195 S \ gq
- Totg fm = B4
| N = z 659.20
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A 1000 Lo
Mean, X = }rﬁ\“ - %3
M|
(ation aboul Moean =

1 K‘
Mean dev N
6040
Al
= {4,1M

Kxample 13t The following i# the age dintributioy of "
policy holders insured through an agent

— i R TR v A

Age Group Numbprn’l‘ Agv(}_rnup Numbey of =

poliey holders poliey |'_313!§|t1l'l
16-20 8 d1.46 e
21.26 b 46-50 {
26-30 19 B1-Bh )
31-36 20 Hi6-6G0 |
36-40 11

=

Caleulate mean deviation from the median. |
(B.B.A. Bharathidasan, N pg)

Solution :

Age  No.of True Class Cum. Mid  |m - M|
Group Policy Intervals Freq. Value

Holders
f of m  M=3dlh (jm-M
16-20 8 156.5-20.5 8 18 13.6 10K.0
21-25 15 20.6-25.5 923 24 B0 1276
26-30 13 26.6-30.6 36 28 3.6 4h.h
31-35 20 30.5-35.5 K6 « 93 1.6 30.0

36-40 11 355405 67 g8 6.5 718
41-45 7 405485 74 49 11.5 80.6
46-50 3 488505 77 4n 6.8 49.0
51.55 2 50.5.56.5 179 B3 21 5 43.0
56-60 1  B555.60.5 8 58 26:5 26,8

Total NS o —
80 s . seae z f'm ’ M'I
82,0
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”'~'.m.-"‘ ML e

B L o
' ..|“‘( ; ’

- M'..;‘l'ﬁ',

hoend L1

'v‘q‘
- 21

b3 -
'1';;, d

MJM!:DOWM“
2% 75 128 178 228 I758

uv.h- : -
; (4] N
solution :
"% Frequency Class
Veine Interval jm -4
'8 19 0- 5 97 1843
. 28 5-10 47 1316
15 50 10-15 03 156
"o n “’” ‘a ‘m
24 10 20-26 103 103 @
£y 7 25-30 153 o
N Lim-Re
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STANDARD DEVIATION | :.) Ay
et b 4 s i

finition : Standard Deviation is the root nea

' ! . ! e

p deviation of the values from their arithmetic mean’
/

s.is the abbreviation and O (read, sigma) is the symbol
g square deviation of the values from their AM. is

jance and 18 denoted by o, 8,D.is the positive square
.of variance. Karl Pearson introduced the concept of

deviation in 1893, S.D. is also called root mean
are deviation. 1t is a mathematical deficiency of measn
ation to ignore negative sign. Standard deviation possesses

4 of the desirable properties of a good measure of

wrsion.]t is the most widely used absolute measure of

wsion. The corresponding relative measure is Coefficient
d so extensively used as

Vwriation. It is very popular an

%2 doubt whether there is any other relative measure of
Yersion.

( Coeffici § tandard Deviation 100

\
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7: 10 students of E.Com. class of 5 ¢

. oy )
o following marks in Statistics out ')fky

Example 1 :
]("

have ohtained th

marks. jard deviation.

(Tulculnt;th«;ntm;t - 2 9 1
S.No. | 0 20 25 40 42 44? 4) 70
Marks 6 (B.Com. (C.A.) Lharathjar’M”

Solution:

S. Mt;{kﬂ X2 Standard Deviation,
No. __

1 5 25 ) zx‘_(gjz

o 10 100 i N N

3 20 400 .

625 . J20143_ 3852

‘. 143 (385

5 40 1600

e eI ey

7 1 1

8 48 2304 = 4J201430-148235

9 70 4900 = J539.05

10 80 6400 = 93.07
Total IX= IX%=
385 20143

Method 3 : Deviations taken from Assumed Mean,

This is same as the one followed in the calculation of
arithmetic mean. But the formula is as follows:

) 2 2
Standard Deviation, ¢ = Li;_(i_d
naar eviation, o N N

d =X - A is preferred when X-X are fractions.
Steps :

1. Form a table with the given values, X, in the first
column,
2. Assume any value as A if it is not specified in a problem-

It is preferable to assume a valye in between the minimum
value and the maximum value of X as A.

3. Find out the deviation of each value from the aSS\“'TEd
: e

mean A and call it d. i.e., find d = X-A and write them in !
next column.



"2
X 10 fing

3 Hnli:plynchﬂbrﬂlm ®
(1t 4a not (X7 That u.f!.hﬂldndbm,"‘..
(X7 values in the next column

]

4 Pind N« LD, L fX and 11X
8 Substitute in the above formula and simplify
Example 21 | Calculate the standard deviation

No of Goals ’
A:tndmaﬂlwh Xy 0 1 2 3 4 8

No of Matche + Ho1 o2 4 3 02
: Standard Deviation,

Y tssnn
: 0.5 l:rxr
D0 . k ]
z e s
27 12112
¥ < J19167 24187/
L. ;[T T
T 12 T
«29

| 44

such

' |

29 > W

E’.a'dungx

L
L2

Method 3 : Deviations taken from Assumed
Mean. The formula s as follows

-
Standard Deviation, g _{;?__ }’:_'t_lr

BiE=X A - Assumed Mean Ns1gf
Steps:

1. Form a table with the
frequencies, ftatbnmt-.dmm"' values, X and the
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164
o . | t \
52 4N,0 4 Nd?IN 47

N,

(‘ombined SD, oy 7 J

— 2 ——
e T+ 100 (~0.67)" + 200 x (()@_L
. J' 00 x 2° + 200 x (BB)_Lmy

e d1- i g _X- 12 = 7.00 767 =- 067-

dz-iz __.i_lzs 8.00 —767 = 033

178
00 + 1260.00 + 4.89 + 2
= ‘/T) i 300
{17 1667
"V 300

= /57222

= 2.39 .
Example 44: From the following price of gold in a week

find the city in which the price was more stable.
Day Mon  Tues Wed  Thu Fri Sat
City A 498 500 505 504 502 509
CityB 500 505 502 498 496 505

Solution :

CityA X,-X, CityB  X,-X, |
X, X,=503 X-X,? X, X,=501 (X,-X,)’
498 -5 25 500 -1 1
500 -3 9 505 - 4 16
505 2 4 502 1 1
504 1 1 498 -3 9
502 -1 1 49 -5 25
509 6 36 505 4 16
X, - IX-X, P IX, - I(X,-Xp P

=3018 =76  =3006 =68




365

= J126667
= Rs.3.56
(o}
oV, = F +100 cv,
- 38 14
803 * = B 100
= 0.71 = (.67
Coefficient of Variation of Price in City B is less. Hence,
 price was more stable in City B.
h-ph“:GoduloomdbytwotumAmdan
=nes of football matches were observed as follows: .
No.of Goals Scored No.of Matches
- inaMatch Team A TeamB 1
0 5 )
1 7 5
2 5 ;
3 3 4
4 2 :

€
1
s
3
X

MMMA«B,myhmm“!mm

é
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“‘“'.‘.""' ”“.'ﬂX) wre commoan N'l " "W,’w'
lmtwmm thu Loninn *'.,

- - PEY PR TR W AW L v

Gonls  Matches  TenmA 'r:,.',;;", -~
TenmA Tenmb

X fp, f, X XX

YA
0 B 4 0 0 0 “{
1 7 f 7 7 . :
2 4] f 10 20 10 ”’
3 ) 4 9 21 12 %
4 2 4 ] 42 12 45
5 4 4 15 7% 15 7

Total N= Nga= 321X z.fx X  sixz
25 24 =49 =161 =54 ‘-7\

Team A Team |

B

- 2f, X - £, X

Mean, X, = -ﬁlL Mean, X, = %
54
24

- 4 -
25 =
= 1.96 = 2.25
5f, X? (ZfIX)z If,X*  (If,X)\?
SD.o, = J - N1 S.D.0,= —;‘T-(T‘Z_)
. J161 S 54)°
24 |24
= J6.44—(1.96) = 76667 (225
= J64400- 38416 = J76667-50625
= J25984 = J26042
= 1.61 = 161
CV, = 2x100  CV, = 2x100
4 2
= 161 161
158 * 100 = 23% x 100
= 82.14 = 71.56

Coefficient of variation of Team B is less. Hence, Team B
is the more consistent team.



