According to Coxton and Cowden, “the mode of 2 distribution 1s the value at
around which, the items tend to be most heavily concentrated. 1t may be regarded as
typical of a series of values”. The variate value ‘x’ having maximum frequency in a dis
< known as its mode. In other words, the mode is that value of a series which appe
f[eque"ﬂ)’ than any other. Mode is not necessarily unique, there can be more than onen
distribution.

1.28.1 Mode from Grouped Data

()

®

Di . A - :
iscrete Series: Mode of a discrete frequency distribution can be detert




| While calculating value of mode it should be seen thal the class intervals of the dli’f
classes are equal otherwise the above formula will not gIve the correct answer. 1l A
case mode can be find by asing an empirical celationship between mear, m@diﬂﬂ: ait

mode as

Mean - Mode = 3 (Mean - Median)

7. A frequency distribution having mor
If there is only one mode it 1s called
it is called as bimodal.
3. The class having the maximum frequency

1.28.2 Graphical Method for finding the Mode

The steps involved are
(i) Prepare a histogram of the given data.

est rectangle will be the modal class.
e of the modal class rectangle to the upper COrner

i called the modal class.

the modal value.

1.28.3 Grouping Method for finding the Mode
Grouping method is used when there exists one or more of the following cases:

(i) If the maximum frequency is repeated.

(ii) If the maximum frequency occurs in the very beginning or at the end of the distributios

(iii) 1f there are irregularities in the distribution.
(n erouping method, the values are first arranged | yding o1 . -
I renping method, e e T e s s cotumns.
Column 1: Write the original given frequencies.
Column 2: Sum of the frequencies taken two at a time starting from first frequency of column
Column 3: Leave the first frequency and remaining frequencies are grouped in twos -
Column 4: The frequencies are grouped in threes. ' |
Column §: Leave the first frequency and remaining frequencies are grouped in threes




”U'lim_.a
' - !
ihe remaining frequencies are RIOU e

h""‘h

Whig_h g "

for finding the valye

1. 1t & based only on mmmtod ulm
4. In & oumber of items, the mode does not exit.
5 It i not capable of further mathematical treatment.
l It i not rigidly defined. Different methods can give different values of mode

7. Calculation of mode in case ofdi:mte case is more difficult than the calcula

U" ﬂ.n.ﬁ.n
Wll'mmmnmnhurofumes
- ‘!‘rﬂﬂn 1.

m-u,lz 13, 15, 15,16, 13, 12, 16, 1+
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Find the mode from the following data:

S 28, 16, 18, 13, 15, 16. 26, 15, 16, 18.
Solution Arranging the _9_1_113 as frequency distribution, we have
Value Frequency
13 1
15 2
16 3
18 2
26 1
28 I

It is clear from the table that the highest frequency is for the value 26.

Thus Mode = 26.
Example ). Find mode from the following frequency distribution:

Frequency

52-35 15
20(f1)

25(fo)
10(1>)
Here, maximum frequency 25 occurs in the class 58-61, so it is the modal class.

| =58, fo =25,f1=20,f, =10 and /=3

fo-h .,
2fo—-Nh—12
_sgp——pEe)
(2x25)-20-10
=58 +0.75 = 58.75

Example 6. Find mode from the following frequency distribution:

" 10-20 | 20-30 | 30-40 | 40-50 | 50-60

Solution

Mode (M) =1+

Ffequency




Example 7.  The expenditure of 100 families js given below:
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27 —a

4=—-——x10
(2x27)—a—b
3p=2b'="27 .. (1)
Since N = 100, we have 56 +a +b=100
a+b=44 ... (11)

On solving equations (i) and (i1) , we get a = 23 and b=21.

Hence, missing frequencies are 23 and 21.
Example 8. Obtain the mode for the following date

Weekly | 10—15 | 15-20 | 2025 | 25-30 | 30—40 | 4060 60— 80 |
Wages | e

No.of | 7 19 27 15 12 12 8 |
Workers . B '

Solution Rearrange the frequency distribution
Weekly Wages No of Workers
(in )
0-20 26
20 — 40 54
40 — 60 12
60 — 80 8

Here [ =20, f1 =26, /g =54, f, =12 and h =20
__f_Q__-j.L__xh
2fo— 15— 12
54 —26
+ —X
(2%x54)-26—-12

=20+8=238
Example 9. Obtain the mode for the following data .

Wages (3) 200 | 250 | 300 | 350 [ 400 |
less than
465 | 582 | 634 | 644 | 650 | 653 | 655

Mode (MO) =[+

=20 20




An [

465-224 = 24 1(1p) |

100-150 582-465 = 117(f) |

150-200 634-582 = 52

200-2> g 644-634 =10

B st 650-644 = 6

350-400 653-650 = 3

400-450 655-653 = 2 ,
Here maximum frequency 241 occurs in the class 100-150 which is the mggy L
class. | g

1=100, fy =241, f; =195, /, =117 and % = 50

R S 241-195
Mode (M )=l+————ﬁ)——f1———xh =100 + — x50
- fi- 1, (2% 241)—195-117 SO
Mode =113.5

Example 10.  Fj - - '
*ample 10.  Find the mode of the following frequency distribution by grouping method:

|3y [ [ o

- OI Fersons ' -
. L Ot regular since the frequencies fﬁ
SEEM {0 be consictanms - - asing upto 20 but the frequency*




| Value or combination of values of x
giving maximum frequency in (b)

(¢)
225
225, 275

173, 225, 275

125, 175, 225

175, 225, 275

225,275,325

Example 11.  Find the mode of the following frequency distribution: B
Ilﬂ.. -
15 [ 8 115 2 [ [w0 |3 28 |20 45 [14] 6]
Here the given frequency distribution is not regular since the frequencies a
increasing steadily upto 40 and then decreasing upto 20. )
But the frequency 45 after 20 does not seem to be consistent with the
distribution. In this case we use the grouping method. I
Grouping Table '

Freq uency
(") --

73

79

To find the mode we use the following analysis table:



An |
14,15,16
15.16,17
16,17,18
On examining the values in column (¢) of analysis table we find tha R
is repeated the maximum number of times.
Hence, the value of the mode 1s 16.
Example 12.  Find the mode of the following frequency distribution:
Class | 0-10 | 10-20 [ 2030 [ 30-40 [ 40-50 [ 50-6¢ | 6010
interval | _ ,
| |
Solution Here the given frequency distribution : |
cquency distribution is not regular we use the grouping &
* Grouping Table
Size (x)
| E..l‘ﬂfﬂj
5 | "
43 |
4
|
42
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To find the mode we use the following analysis table:
Analysis Table

Size of the group of containing

Maximum
Frequency maximum frequency in (b)
(b) (c)
17 40-50
32 40-50 50-60
33 30-40 40-50
43 30-40 40-50 50-60
43 10-20 20-30 30-40

48 20-30 30-40 40-50
T
qumber of times (i.e., 5 tim 5)

No. of times snze groups occurs 1

Here, the size group 40-50 is occurring maximum
and therefore 40-50 is the modal class.

Here, [ =40, fy =17, =16, f =15 and h =10
. fO“’fl % h
2fo—fi— )2

17-16 %10
(2><17) 16—15

Mode (M,) =1+

Mode = 43.33

Example 13. Fmd out the mean, median and mode from the following frequency distribution:

Pension No of Persons
(in )
Less than 10 ___1 5
Less than 20 315
Less than 30 60
Less than 40 , 84
Less than 50 96
Less than 60 127
[Less than 70 198

Less than 80 250



- """*YS Sr.

_ An Intro
- A 35 *ﬂ

10 Solution

3 | F

Ly, | 4

-1 25

U )
1 | 12

2 62

3 213

4 208

10
¥)=35+—(385)=50.40
) 250( )

Mean =50.40
50 Mean Pension isT 50.40

: N
Median here > =125, so the median class is 50 - 60




Here, by inspection, the mode lies in the class interval; 4.5-5.5 as the total for
this class interval is maximum, 1.e., 6.

=45, f,=12, f1=20, /, =12 and h--l

Jo— A
Mod M / h
oe( )= +2f0 ~fi- fzx

45420712 4
(2x20)-12-12



4.0943
Find the harmonic mean for the following distribution.

Example ).

e

) . - | -5 50 -60 |
Marks | 0-10 | 10-20 | 20-30 | 30-40 | __io_io__\._—————*‘
No. of . S

| students |

Solution .

& Marks ' ; F

- 0-10 | 5 15 2 3
1020 s | 20 - 0.067 134 |

- 20-30 235 | 1|7 0.04 0.68
30 — 40 35 | 13| 0.029 0.377

| 40-50 | 45 | 12| 0.022 0.264

| 50-60 55 12 | 0.018 0.216

B (£
Zl S =5 877
1‘[ \* )
N
HM.=—7—=
E 2 f}:(——
Z\ X,
— HM.=—2 =15.143
5.877

1.30 GEOmeh'ic Mean

th

Geometric mean is defined as the » root of the product of »nitems or values. If there are

two items a and b, then we take square root as vab

e ——

When there are three items a, b and ¢, then we take cube root as v abc.

Thus if x,x5,%3,000enenee ,X, are n values of a variate x, none of them being zero, then
geometric mean is calculated as
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| Ilustrative Examples
metric mean of the following: 1, 2

Find out the geo

logG =— Y logx

=lx6.9498=1.1 583

6

— G = antilog(1.1583)=14.397
The annual rates of growth of output of a company in 5 years are: 6, 6.5, 3,2, 10
percent respectively. What is compound rate of growth of per annum for the
period? . -
Solution Let the starting production of company be 100 |
logx
2.02530
2.02734
2.01837
2.00860
2.04139

1




B. Writear
9. Give you

1.3010
1.5441
1.9542
2.3979
24771
2.6021

S logn—16.9294
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80. Fmd out the mode from the followmg f'requency dlstrlbutlon

" Below 25 8
| Below 30 23 '
; Below 35 5] :
,% | Below 40 31 _ i
: | Below 45 - 103
] Below 50 113
' Below 55 117
Below 60 - 120 PR
~; ' _ Ans. 36 years
E% 1.31 Measures of Dispersion

According to Spiegel, “the degree to which numerical data tend to spread about an average
value is called the variations or dispersion”. A measure of dispersion describes the degree of
scatter shown by the observations and is usually measured as an average deviation about some
central value. A measure of dispersion gives us additional information that enables us to judge
” the reliability of our measure of central value. It makes possible to compare two series of data in

respect of their variability. The main objectives of measuring variability are
_ 1. Control of Variation

| 2. Comparison of Series
: 3. Rehliability of Average
. | 4. Further Statistical Analysis

.9 , _
at 1.32 Absolute Measure and Relative Measure

Absolute variability 1s measured in the same units as the data. For example, if the original
data is in kilometer, then the absolute measure is also in kilometer. For this reason, absolute

dispersion cannot be used to compare the scatter or variability in series where units are
considered different. For comparing two or more series where units are different, relative

measure Is used as they are calculated as percentage or the coefficient of the absolute measure of
dispersion. Therefore, it is called as coefficient of dispersion.

1.33 Me<thods of Measuring Dispersion or Variation

Following are the most commonly used measures of dispersion:
(i) Range

(if) Interquartile range and quartile deviation
(111) Mean deviation

(1Iv) Standard deviation

(\6 Coefficient of variation




Advantages | o -~
| Ranee is the simplest measure of dispersion.

2. Ttis used in quality control for drawing R-charts. |
3. ltis easy to calculate and gives a broad picture of data very quickly.

4. It 1s used to study variations in the prices of commodities and movement in the DI
securities.

>. Itis used in weather forecasting e.g., it gives an idea of the variation between ma
and minimum levels of temperature.

Disadvantages

. Itis affected by sampling fluctuation.

It 1S not based on every item of the serjes.
It s not usefu] for Exa
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Calculate range and coefficient of range.

Solution Range = L-S _
Here For Group I: L =26800 and S = 26800
Group [: L-S=26800-26800=0
Here For Group 1I: L =28400 and S = 25200
Group 11 L - S =28400-25200 = 3200
Coefficient of range = El
L+38
| 26800 — 26800 0
G [ Coefficient of = = = ()
o oetlicient 0T TaNEe = 6800 + 26800 531600

28400-25200 3200 _

Group II: Coefficient of range =—— = — = = 0.0597
28400+ 25200 53600

Example 4. Calculate the coefficient of range for the following data:

Norotlabowes| @ | ® [ 10 |7 | & | ® | %

Solution Coefficient of range = LS
| L+S§
Here: L = 26800 and S = 26800
Coefficient of range = 40 ~0y = A =0.333
120+60 180

1.35 Inter-quartile Range and Quartile Deviation

) Inter-quartile range and quartile deviations are the measures of range of parts. The range is
ased on two extreme values while quartile deviation is based | “hy k

e - - on the middle fifty perce the
distribution. y percent of the

Inter-quartile range is defined as the difference between the upper and lower quartiles

Inter-quartile range = Oy - ¢,




Advantages |
| 1t is not affected by extreme Vaiues.

> It is simple to understand and casy to f:alculate »

3 It can be computed if the distrlbutlon. IS open en _ ed. |

4 It can be calculated even if the class 1|1tewgls are unequal.

5 It is also useful where extreme values are likely to affect the results.
Disadvantages

]. It is affected by sampling fluctuation

2. Itis not suitable for further mathematical treatment.

3. Itis not based on all the values as it ignores half the items — first 25% and the last )%

llustrative Examples
Example 1. Find out quartile deviation and coeffi
scholarships of the students of

it -1 g

Solution

Oy =2 ¥ D item 3114 1yth;
\4\2\#=IZIhitem“3lo

cient of quartile deviation from the folf:f*-fi,
various courses; 155, 140, 210, 220, 208, 2+
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__’_—‘_———_—___—_—_—‘_— : ’ -
o following table containing the heights of students in inches. Compute

coefticient of quartile deviation,

— — R _J

Example 2. Consider th

quartile deviation,

and

3

—l-—_-d__.'d

___.._—:_"-—"—_

Frequency

I
3
6
15
10
5

4
3
]
|
0

(No. of Siudcnts)

— m— e ————— ..
e — T e

Cumulative frequency

C(N+D)"item (494 1) item

4

4

=12.5" item = 61 inches

- 3(N + )" item ~ 3(49 + 1) item

4

=37.57" item = 63 inches
Inter-quartile range = Q3 ~ O,

=63 -61=2inches

4

Quartile deviation (Q.D.) = & ;Ql
2
=—==1.0
: _
and  Coefficient of Q.D, = 3~ ¥

(3 + O

93




~ 8§

. - i
" oefficient of quartile deviation f,
and ¢

ey,

_ Al
l]']4 ]4-]7 | m | B
| _ _ hé’. '
38 20 TN
Cumulative Frequency
4
38
70
96
100
N = 100 -
N _100 .. 3N _3x100 .,
Here, -Z"-’-T"zs and 4 4
O lies in the interval 8-11 Solt
. l=8’_];:_ = 259C'f = 14sf = 24’h =3 '
h( N
=l+—| —-
A f( ¢ o )
3 |
=3+-§Z(25-14)=3+1 375=9.375
O3 lies in the Interval 11-14
l-—l],g-gy—.: 15 '
4 ,C.f =38,f=38,h—-3
_7. h(3N
Q3 "'"1+"'"-[-—--_.-..
AR
=11, /5-38
NOW, Qq-D.:%
<13.921.9.
= =2.375
d Cogfp: ¢
HentofQp, 9 - O 7
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able containing monthly income of Mr. X during the year.

on. coefficient of quartile deviation.

Monthly Income (X)
(X In thousands)

| 39
> 40
3 40
4 41
S ‘ 41
6
7
g
9

Example 4. C onsider the followin'g t
“ Compute quartile deviall

Months

42
42
43
43
10 A4
11 | 44
12 45

_(N+ )" item _ (124 )" item _ st
4 4
=3 item+25% of (4’ M item—3"° item)
— 40 + 0.25 (4 - 40) = 40 +0.25 = 40.25
WV +D)Pitem 3012+ 1)" iten
- 4 4
— 9" item +75% of (10" item — 9" item)
=43+ 0.75(44 - 43)

=43+0.75=43.75
Inter-quartile range = Q3 — 0O,
— 43.75 - 40.25 =3.50

Solution Here, 0§ item

arid O3 =9.75" item

Quartile deviation (Q.D.)= % '2'QI

©3.50
2

=1.75

and Coefficient of Q.D. = O3 -9
Q3 + O

350 3.50

" 3.75+4025  8a - L0416




B Lo S 2 P

05 - O
Coefficient of Q.D. =
and Coe 0, + 0

© 56.17-38.94
~ 56.17 +38.94

17.23
- 95.11

=0.181

1.36 Mean Dev iation or Average Devnatwn

Mean deviation (M.D.) is defined as the average of the absolute d
average usually, the mean, median or mode. Mean deviation is a measure O

hased on all values of asset of data. Mean deviation is based on all the item
and is calculated as an average, on the basis of deviation obtai
generally from the median.

1 36.1 Mean Deviation from Ungrouped Data

eviations taken from an
f dispersion which is
s of the distribution

1 :
I\"LD :—z i[x;- —A% -

where. A = Any constant out of mean, median and mode.

1 36.2 Mean Deviation from Grouped Data by Direct Method

For a frequency distribution in which the variate value x; occurs f; times (i=12,.. ,k), the

formula 1s

M.D. =——-—Zf,[x —Al

:-l

k
where, N =) f; and A as defined above.
=l
1.36.3 Mean Deviation from Grouped Data by Short-cut Method
When mean (or median) is not a whole number but a fraction value then the computation of
mean deviation is quite complicated. In this case we use the following formula: -

N

wheie, |dd =Deviation from assumed mean




olative measure of dispersion and 1s calculateg h

Mean Deviation
_Meam

Average used(4)

{ 36.5 Advantages and Disadvantages of Mean Deviation
Advantages

. Itis based on all values.

2. Itis least affected by extreme values.

3. It is simple to understand and easy to calculate.
Disadvantages

L. Itis not suitable for further mathematical treatment.

- |
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Marks (x,- )

Mean deviation from mean =

Mean deviation from median =

Zb: Medzan| 41

N 9

— =4.56
N 9

Example 2. Calculate the mean deviation from mean and median for the
10, 20, 42, 48, 50, 55, 60, 70, 80, 95

Solution

N g

42.5

20 323
42 10.5

48 4.5

50 2.5
Sk 2.3
60 1.5
70 17.5
80 27.3
95 42.5

le,— = median| =190

n+ 1 s
Here, (T) term =(

Median = 52.5

20
42
48
>0
>3
60
70

80

95
D x=530
IO_H) term =5.5" term

|x ;= medianl

e Hh N O N W b

11

S -reief 1

Z\x Mean\ A2 e

following data:

Z Ix; = meanl =190




N

Mean deviation from mean =
190
10

Coefficient of median deviation = L _ 0.35
Mean

19

=—=0(.35

. 53
Example 3. Calculate the mean deviation

from mean for the tfollowing data:

Solatic



{n Introduction 10 Statistics

Example 4. Calculate the mean deviation from mean for the following data:

|

Solution

 No. of
students

101

[ et 4 = Assumed mean = 35

80
=35-8.375 =26.625

Zfldrl+(2f3 S £ XA-%)

Now. Mean deviation from mean =

where, Z fp=18+16+15=49  (Total of frequencles above the mean)

Z f4=124+10+5+2+2=3] (Total of frequencies below the mean)
Zf ldﬂd =1350 (Ignoring signs of dx)
. Mean deviation from mean = P P e S (493 IS)OX (26'625 " 35)
1350 +18x(-8.375) Z
80 |
Vel 14.99 ~15
80

. . Mean Deviation -
Coefficient of mean deviation= ———

X |
13

= =0.563
26.625

Marks 0-10 10- 20 20-30




Solution




Example 6. Calculate

Solution

1) range

£ lr

ii) mean deviation from median and mean
.
from the following data: 9. 8, 3. 9. 1.6, 3. -

Mean =

For median, arranging the values in ascendin

. i - —-

9g+8:+5+9+1+6+8+2 48

N e

8

4

1

- *‘_}1

3

item =D ifem

4 = Any constant out of mean, median and mode

n = 8 (Number of observations)

*3

1
2
5
6
3
8
9
9

':'

)

"
. J’ |

A = mean (6)

S

A
1
0
2

(s L2 WD

of 4 — il [ = =

P R e i fe Bl b

i

13;'; —

! 3

A= median (/)
6

LS

!

 ———— -

e




(S.D.) was given by Karl Pearson in 1893, Standagi
+hmetic mean of the square of the deviation measu;;f

square error of foot mean square deviation from mean.
{ 37.1 Standard Deviation from Ungrouped Data by Direct Method

The formula for calculating standard deviation (S.D.) of n values xj,x,,....x, is

S.D. (G) —

When mean is not a whole number but a fractional value then the computation is

complicated. In this case, we use the following formula:




troduction to Statistics

Deviation from Grouped Data by Direct Method - .
ariate value x; occurs f; pme(i=L2—%

An In

1.37.3 Standard

frequency distribution in which the v

Where d,' =J.'[ - A (i -— 1-;21"*1.-‘:) s
A = assumed mean
1.37.5 Standard Deviation by Step Deviation Method

~ In order to simplify further the calculation work, some common
all the deviations. The formula is factor may be taken our

), the

165




C = common factor
1 37.6 Combined Standard Deviation
If two sets contain n, and n, observations with means Xx; and X, and s
¢, and o, respectively, then the standard deviation of the combined set;is givzna];dard -
v

ITIC




207

n to Sratistics _

(n Introductio

1.38 Variance

The square of standard deviation i.e., o“ is known as variance.

.. 2
Variance = (5.D.)
For finding the value of variance just t
1.38.1 Standard Error of the Mean

The standard error of the mean is the

population mean. Standard error of mean 18
population standard deviation divided by the square root of the

independence of the values in the sample).
The standard error of the mean is given by

O

OF =-—\/-.-;

akes the square of S.D. in all above formulas.

standard deviation of the sample mean estimate of o

usually estimated by the sample estimate of the
sample size (assuming statistical

where
¢ = Standard deviation of the population
n = Sample size (number of items in the sample)
In case of a frequency distribution, the standard error of the mean is given by

where .
o = Standard deviation of the population

N=>f
1.39 Coefficient of Variation

This relative measurement is developed by Karl Pearson. It is most popularly used to
measure relative variation of two or more than two series. It shows the relationship between the
standard deviation and the arithmetic mean expressed in terms of percentage. This measure is
used to compare uniformity, consistency and variability in two different series. Coefficient of
variation (C.V.) is a relative measure of dispersion and has no unit | |

* s. Coefficie ion is
W nt of variation is

Coefficient of variation (C.V.) = W x 100

Mean

o)
==X 100
X
'I‘h ' 2 & _ . ’ ’ .
b e series having less C.V. is said to be less variable or more consistent motre unifi
¢ or more homogeneous. The series having more C.V. is said , )

consis : to be '
fisistent, less uniform, less stable or less homogeneous. TS varmbls or log



Evample 2. Find the standard deviation if the sums of squares of deviatjons Laken
40 of 10 values 1s 810. |

10
Solution  Here, mean x =40, n=10, and Z(xi ---E)z =810

i=1
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Example 4. Find the variance and the standard deviation and standard error of mean of the
"L following data: 1, 2, 3, 4, 5,67,8,9, 10

Solution  Mean (X)= Z— —><(1+2+3+4+5+6+7+8+9+10)

=-5-§=s.s
10

Variance (62) = ——Z(xf - x)2

{(1 5,512+ (2-5.5)2 +(2-5.57 +(4-5.57 +(5-5.5)°
+(6-5.52 +(7-5.52 +(8-5.5 +(9-5.5) +(10-5. 5)2}
= '1_16[(_4'5)2 +(3.52 + (2.5 +(-1.5) +(~ 0.5 +1.5? +2.52 +3.5% + 4.52]
= -il—o-[20.25 +12.254+6.25+2.25+0.25+2.25+6.25+12.25 + 20.25]
1
=—182.5)=8.25
10(32 5)

Variance (02) =8.23

Standard Deviation (0)= J8.25=2.87

Example 5. If the mean of 200 observations is 100 and their variance is 36, then find the sum of
squares of all the observations.

Solution Since x =100
= X=100= —Z—J-c-
| n
= ) x=nx100=200x100=20000
Since variance = 36

=_Zxx "(x)z

z—l

= 36+ (100) ..__.): 2
‘ /=]
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Boys
Mean = 72
Standard deviation = 7
_ 250x 73 +150x 72 = 7763
250+150 _
N I R =N e . £ xam
Now, dy =¥ -X =73-72.63=0.37 and dy =x)3 — X3 = 12-T72.63=0
Solun

pi (0'37): + 15008

50(6.4)% +150(7)% + 250
400
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— 7 |
3 _ 2 Sii =¥ T34 508

—ﬂ#
| —

N 50

_ 122 1508

50
Standard deviation (c) =+/Variance = +v15.08 =3.88

Example 8. Compute the standard deviation using step deviation method:

I A I I B B

Solution Let A =55 (assumed mean) and C =10

C.L : . 7 . 41 12
- R g
:

20-30 3 25 3 9 7
30-40 6 35 2 | ] 24
40-50 13 45 1 13 3
50-60 15 55 | 0 0 0
60-70 14 65 1 14 14
70-80 5 75 5 . 10 20
80-90 4 85 3 16

Standard deviation (o)=C .
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Standard deviation (6)=

=~/2.454 - 0.529 =+/1.925 =1.387

ple 11. Find the standard deviation and standard error of mean of the followmg data:
80, 35, 45, 30, 70, 42, 36, 48, 90, 74

=_Z__—_-—x(80+25+45+30+70+42+36+48+90+74)
n | *

10

50_gs
10

Xj

80
33
43

- 30

70
42
36
48
90

1225

113

74

Standard deviation (o) = 1/-—-Z:(x,- —f) ,

Standard error of the mean (05) = J_

T_

n



_ /_61_4.59.-0 _J42.667 = 6.53

Variance (6%) = (6.53)% = 42.667

Example 13. The means of two samples of sizes 500 and 600 were 186 and 175 reg

The standard deviations for the two samples were 9 and 10 respectively g
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Example 14. Two samples of sizes 40 and 50 have the same mean 53 but different standard

deviations 19 and 8 respectively. Find the standard deviation of the combined
sample of size 90.

Here, ny =40, ny =350, X =X, =53, 6, =19 and Gy =38

: _ . mX;+mXx
Combined mean (%) =———2-2
m+ny

40x%53+50x%53
40+ 50

_ 53x90 _ 53

90
Now, dy =%y - % =53-53=0 and dp =% - ¥ =53-33=0

Combined standard deviation (o, )=

) ,«40><[(19)2 +(0)2]+50x[(8)% +(0)°]
- 40+ 50

_ 17040 _ 196 =14
90
vest Z 20,500 in one of the two companies A or B. Average
000 with a standard deviation of X 25, while
B. the average return in a year is T 10,000 with a standard deviation of

in company B,
‘T 40. Which company will you recommend to that person for investment?

S.D.

Solution Coefficient of variation (C.V.) for company A= x 100
_ ' Mean
25
= x100=0.3125
3000 °
: . . ~ S.D.
Coefficient of variation (C.V.) for company B = x 100
Mean
40
= 100 =0.
10000 : W

Since C.V. for com pany A is less than the company B, company A is more
consistent. Therefore, investment should be made in company A by that person
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—-1-2-§-x100=50

2.5

Since the coefficient of variation (C V) for team B is less than the team A. 50,

team B 1s more consistent than team A.

marks of a student in two subjects attempting the exams five times are as

Example 17. The

follows:

16 10
23 12
19 | 18
22 15
20 20

Find the subject in which the student has less variance and in which subject the

student is more consistent.

Solution ' |

23 3 9
19 -1 1

Standard deviation ()= —-Z(x ST
i

§X3 \/g 2.45

Variance (6%)=(2.45)* =6
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Solution

- .;_)(68 =V13..6 =3.69

Variance (%) = (3.69)% =13.60

= The subject A has less variance than subject B.

_ 9S.D. <100

Mean
- 2.45




