MIAR MY IV s >

E———

W\ LINTEISES
"

\WV\I\ TS




Mean Deviation (M.D.):

For grouped data:

> f

Sample Mean Deviation, M.D.(x) = -2 :

>k

Population Mean Deviation, M ..D.(.ﬂ_f} ==

Where x,.x,......x, be the mid-values and f,. f,......f, be their corresponding frequencies.
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Example 3. (a) Find the Mean Deviation from the Mean for the following data :

Class Interval :  0—10 10-20  20-30  30—40  40-50  50—-60  60—70
Frequency 8 12 10 8 3 2 7

(b) Also find the mean deviation about median.
(¢) Compare the results obtained in (a) and (b).
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Solution.

CALCULATIONS FOR M.D. ABOUT MEAN AND MEDIAN

Class | Mid-value | Frequency | Lessthan | fX | |x_x1 | fix-xI | \X-Mdl | fIX-Md
Interval (X) cf. =X =20] =|X-221

0—10 5 8 3 40 24 192 17 136
10-=20 15 12 20 180 14 168 7 84
20—-30 25 10 30 250 4 40 3 30
30 —40 35 8 38 280 6 48 13 104
40 —-50 45 3 41 135 16 48 23 69
50 —60 55 2 43 110 26 52 33 66
60—70 65 7 50 455 36 252 43 301

Total N =50 X S FIX- X| S fIX-Md|

=1450 = 800 =790
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(a). Mean (X) ——Eﬂ(— =129,
800
Mean Deviation about mean = Ef I X—X|=—"r 50 - 16.

(b) (N/2) = (50/2)= 25. The c.f. just greate than 25 is 30. Hence, the comresponding class 20 —30 is the
median class. Using the median formula, we get

Md=i+? ( %—C) =20+;5—u(25—20}=20+2=22
. . 1 790
Mean Deviation about median = N 21X -Md|==55=158
(¢) From (a) and (b), we observe that :
M.D. about median < M.D. about mean.
In fact, we have the following general result :
“Mean deviation is least when taken about median.”
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Variance

For grouped data:
] a2 ] 5
z f; (I:' - Z f; A
Sample Variance, ¢* = = : or, ol=£ 3%
n-—1 n—1
R 3 n ,
Z f; ("'::' _I} 2 f; X
Population Variance, ¢* = = : or. glt=2l  _ 3!
n n

Where x,.x,......x, be the mid-values and f.. f......f, be their corresponding frequencies.
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Standard Deviation

For grouped data:

.” f;(xj_f]l Zﬁle

Sample Standard Deviation, S.D.= ¢ = " ; or. g = "
n— n—

> 55 -3 > 7

Population Standard Deviation, ¢ = - ; or. o= X
i i

Where x,.x,......x,_ be the mid-values and f..f,......f, be their corresponding frequencies.
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3. Different Formulae for Variance for Raw Data

If x,, x,...., x, are the n observations, then

“3 _E (x X}‘ ............. (i)

- 02=TIX-X 2= TX2- %zx)_ [Taking f=1and N=nin @] e (i)

4. If we are given X and 02, then we can obtain the values of S X and ¥ X2 as discussed below.
From (ii) , we have

=|~ -

$X — SX=nX (iif)

— .
and == 2 X2 =n (U_rj +X7) (iv)

Formulae (iii) and (iv) are very useful when we are given the values of the mean and standard
deviation (or vanance) and later on it i1s found that one or more of the observations are wrong and it is
required to compute the mean and variance after replacing the wrong values by correct values or after
deleting the wrong values.
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Example: Compute the mean deviation, variance, and standard deviation of the given data:

Class 48.5—| 53.5- | 585-| 63.5- | 68.5- | 73.5- | T85- | B83.5- | 88.5- | 93.5-
Interval 33.5 58.5 63.5 68.5 73.5 78.5 83.5 88.5 93.5 98.5

Frequency 2 2 3 5 5 5 5 7 10 6

Solution: For solving the given problem first we construct the below table.

Class :Mj-d_ Freque — _z — _

Interval Point ncy (fixs) x e, — | |"".-' X i b =% J; |'r.-' —X
(x; ) (f:)

48.5-33.5 51 2 102 285 812.25 56.2 16245
53.5-38.5 56 2 112 23.1 533.61 46.2 1067.22
58.5-63.5 61 3 183 18.1 327.61 543 982 83
63.5-68.5 66 5 330 13.1 171.61 65.5 858.05
68.5-73.5 71 5 335 8.1 65.61 405 328.05
73.5-78.5 76 5 380 | 2S5 31 961 15.5 48 05
78.5-83.5 81 5 105 n 1.9 361 95 18.05
83.5-88.5 86 7 602 | =791 6.9 4761 485 33327
88.5-93 3 91 10 910 119 141 61 119 1416.1
93.598 5 96 6 576 16.9 28561 101.4 1713 66

Total Zf;: 3055 Z|—"?r _El Z|—"‘7:'_3_‘7|1 Z.flx:_-ﬂ Zf;|xj—3_c|1

50=m | Shahrdar Khan Rasdi3¥bLertur239BaTtbdi= 556.4 =8389 78 9
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n

Zﬁx*‘_x‘ _556.4

n—1 49

Hence we get, Sample mean deviation M.D.(x) = =11.355

< 2
Zﬁ(xr_f)
Sample Variance, ¢* = = _8389.78 _ 171.22
1n—1 49

2% _f) 8389.78
Sample Standard deviation, S.D.= o = {|=

=4/171.22 =13.085

n—1
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Example: The lengths of 32 leaves were measures correct to nearest mm. Find the range, mean deviation,

. variance, and standard deviation of the given data.

_— Length 20-22 | 23-25 | 26-28 | 29-31 | 32-34
— Frequency 3 6 12 9 2

Solution: For solving the given problem first we construct the below table.

Mid- F
. reque — _2 — —_2
Leﬂgth Point Hev ((lf) (fix;) T |.1cr_ —.1;| |_1;f —X f; XX .f; |-'C,- —X
(x) | 7Y
20-22 21 3 63 6.09 37.0881 18.27 111.2643
23-25 24 6 144 3.00 0.5481 18.54 57.2886
2628 | 27 12 324 | 3 fx, | 009 0.0081 1.08 0.0972
29-31 30 9 270 " 2.97 8.8209 26.73 79,3881
32-34 33 2 66 =97.09 5.91 349281 11.82 69.8562
_ 2 — s
= X —Xx -7 X —X —7
Tﬂtﬂl Z"f: 867 Z| i | Z |‘r}' ‘t| Z"f: | i | Z f} I}' I|
32=n =18.15 =90.3933 | =76.44 =317.8944
Shahrear Khan Rasel, Sr. Lecturer, Daffodil 11
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In a frequency distribution, the range is calculated by taking the difference between the lower limit of the

ﬁ lower class and the upper limit of the highest class.

Range=L-5=34-20=14

2.7, = _76.44

n-—1 32-1

Now, Sample mean deviation M.D.(x) = =2.4658

2060 5 sous

Sample Variance, o* = = =10.2547

n—1

z 2
2 fi (% —X)
Sample Standard deviation, S.D.=c = {|-= " = 31281944 =4/10.2547 =3.2023
n_
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Example 6-12.  Calculate the mean and standard deviation from the following dara

Value : 9 —99 S0— &9 f0—79 60— 69 30—-59 40—49 30—39

Frequency 2 12 22 20 14 4 1
£ D I (I | A
solution.
CALCULATIONS FOR MEAN ANDSID.
Class Mid-value Freguency 4 =¥—0%2 fd fd?
10
(x) ()
OO —99 Q4.5 2 3 [ 18
30 —89 845 12 2 24 48
T0-—=79 T74-5 22 1 22 22
6l —69 64-5 20 {0 1] 1]
A0—39 54:5 14 -1 =14 14
4 —49 44-5 4 =2 -3 16
3N—39 34-5 | =3 =3 9
Total N=75 S fil = 27 Sfd =127
Mean =A+20d_ 1.5, 10X2T_ 00 s . 16681
N 75
f 2 | 2
D0 =h. '\,IZL (Eﬁ@) = 10= \JI%_(%) = 10 » v 1-6033 — 01296
- 10 x vViZeT 2 Pﬁprefr#gl? . Lecturer, Daffodil 13
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Example 6-13. The aﬁfhmeﬁc mean and the standard deviation of a set of 9 items are 43 and 5
\ respectively. If an item of value 63 is added to the set, find the mean and standard deviation of 10 items.

é‘}ﬂlulmn’w_ea?egn;;l 11_79 x=43 and o=5.
=£ = Y x=nr=9x43=387

n

) 2%

Also O

=

—(x)P = Sx=n(o?+x?)

Sx? =9(25+43%)=9(25 + 1849) =9 x 1874 = 16866
If a new item 63 1s added, then number of items becomes 10.
New (3x) = 3x+ 63 =387 +63 =450

New mean = %: 45
New (Exg} =2J::2 +632 = 16866 + 3969 = 20835

f 2
New s.d. = wa' Newm 2 _ (New mean)® =

=v20835-2025=v585=T7-65.

120835
710

\l

— (457

Shahrear Khan Rasel, Sr. Lecturer, Daffodil
International Unversity

(D)

...ir)

[From (1)]

14



Lk 8

Example 6.15. The variance of a series of numbers 2, 3, 11 and x is 124— . Find the value of x.

Solution. We are givenn=4,

SX|1P 24134 [16+x)?
n| 4 B 4

=11_6[4{I’;-+ 134) — (16 + x)?] =ll_6 [4x2 + 536 — (256 + 2+ 32x) |

X 2 3 11 x [3X=16+x
X2 | 4 9 121 ¥ | 3X?=x2+134

~ 02 = [32-32x+280] = 121= ?(Given}.

16 4
= 3x2-32¢+280=49x4=196 =  3x2-32x+84=0
32+V (=322 -4x3x84 32+V1024-1008 32+4
X = = =
2 %3 6 6
_ [32+4 or 32-4| 6 or 14
=16 6 | 3 |
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é Example 6:16. The mean of 5 observations is 4-4 and the variance is 8-24. If three of the five
observations are 1, 2 and 6, find the values of the other two.

Solution. We are given n=35, x =44 and o?=824

Wehave: Dx =nx=5x44=22

and 2 (02 +x7)=5(824 + 19-36) = 5 x 27-60 = 138

Three observations are 1, 2 and 6. Let the two unknown observations be x ; and x,. Then
Sx=14+24+6+x +x,=22 = X +x=22-9=13 ()
S¥P=12+22+6>+x2+x"=138 = x2+x,2=138-41=97 L (FF)

Substituting the value of x; from (¥) in (**) we get
x2+(13-x)P =97
= 2+ [1324+x2-2x%x13 xx,| =97 - (a-bY=a?+ b?-2ab]
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= I12+(169 +I12—2'6I1} =9?
= 2x2 =26x,+72 =0
Solving as a quadratic equation in x;, we get

262V (262 -4x2x72  26+V676-576 26 =10
- - ) -

X1

2x2 4
264+ 10 2610
==, or 4 = 9or4
Substituting in (*), we get =9 = x=13-9=4 or x, =4

Hence, the other two numbers are 4 and 9.
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Merits of Standard Deviation:

Among all measures of dispersion Standard Deviation is considered
superior because it possesses almost all the requisite
characteristics of a good measure of dispersion.

1) It is based on all the observations of the data set.
3) It is amenable to further mathematical calculation.

Limitations:

1) It is more affected by extreme items.

Shahrear Khan Rasel, Sr. Lecturer, Daffodil
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7. Calculate the mean deviation from the mean for the following data :
Marks : 0—10 10-20 20—30 30 —40 40—50 50—60 60—70

No. of Students 6 5 8 15 7 6 3

Ans. Mean =334 ;: M.D. about mean = 13-184.

8. (@) Mean deviation may be calculated from the arithmetic mean or the median or the mode 7 Which of these
three measures 1s the minimum 7

(k) Find out mean deviation and its coefficient from median from the following series :
Size of items : 4 6 8 10 12 14 16
Frequency : 2 1 3 6 4 3 1
Ans. 24 :0-24
9. Calculate the mean deviation about the mean for the following data :

X : 5 15 25 35 45 55 65
f : 8 12 10 8 3 2 7

Also find the M.D. about median and comment on the results obtained in (a) and (b).
Ans. Mean =29; M.D. about mean =Shla€F1'rea;r Khaﬁ'ﬁ%earflsf Ll;%th rE"E & ff%]é'ﬁ“t median = 158,

International Unversity
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10. Compute the mean deviation from the median and from mean for the following distribution of the scores of 50
college students.

Score - 140 —150 150— 160 160—170 170 —180 180— 190 190 —200
Frequency : - 6 10 10 9 3
Ans. 10-24 ; 10-56.
11. Calculate Mean Deviation from Median from the following data :
Wages in Rs. (Mid-value) : 125 175 225 275 325
No. of persons : 2 8 21 6 2
Ans. Median =221-43 ; M.D. (Median) = 31-607.
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14. (a) Find the mean and standard deviation of the first n natural numbers.
(b) Hence deduce the mean and s.d. of the numbers 1,2, 3,4,5,6,7,8,9, 10.

15. Find out the mean and standard deviation of the following data.
Age under (years) : 10 20 30 40 50 60 70 30
No. of persons dying 15 30 53 75 100 110 115 125

18. The standard deviation calculated from a set of 32 observations is 5. If the sum of the observations is 80, what
is the sum of the squares of these observations ?

Ans. X*= 1000.

19. The mean of 200 items is 48 and their standard deviation is 3. Find the sum and sum of squares of all items.

Ans. 9600 4,62.600.

20. Given : No. of observations (N) = 100; Arithmetic average (E’] =2: Standard deviation (s,)=4

find X and SX°.

Ans. ¥X =200, $X?=2000.

21. The mean of 5 observations is 3 and variance is 2. If three of the five observations are 1, 3, 5, find the other
two.

Ans. 2,4,
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