Measures of Dispersion: can be divided into two parts which are:
1- Absolute Measurements: which included:

a- Range

b- Mean Deviation (M.D)

c- Variance

d- Standard Deviation (S.D)
2- Relative Measurements: which included:

1- Coefficient of Variation (C.V)

2- Standard Score (2)

1- Range: the difference between the largest and smallest numbers.

R = Xpmax — Xmin
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Example: for the following data (40, 30, 26, 5, 10, 15)
R =Xx,400 — Xmin =40 —5 =35
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a- for standard class:

X;—X
M.D=—Z|;V |
Example:
X; x;—x |x; — x|
> -5 > f=?=10
15 +5 5 i
8 —2 2 Mﬂ:w:?
7 -3 3 M.D =4
15 +5 5




in =50 20
b- for grouped class:
 p - 2% =7
Xfi
Example:
Class
Class fi Mark | x. — x| |x. — x| | filx. — x| fix;
xC
60 — 62 5 61 —6 6 30 305
63 — 65 18 64 -3 3 54 1152
66 — 68 42 67 0 0 0 284
69 —71 27 70 3 3 81 1890
72 — 74 8 73 6 6 48 584
Zf,- =100 213 Zfixc — 6754
Jx; — % 213
M.D:Zfll i— x| _ 913

Sfi 100
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a- for standard class:
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Example:

X; x;—% (x;—x)?
5 -3 3 __40_
X = 5=
9 +1 1
2 XGi—®?_ 32 32
5 -3 3 - N-1 5—-1 4
10 +2 2 §t2=8
11 +3 3
in =40 32
b- for grouped class:
A shaal) 438, at) b_palidall 44y yal)
— ~ )2
SZ _ Zfi(xc - x)Z 2 Z(fixc)z - —(Zf&xC)
2fi—1 Xfi-1

4- Standard Deviation (S.D): ¢l xn i) 53l s

Example: For the following frequency table for some wages’ workers; find variance and
standard deviation

Class
Class fi Mark fix, (x, — %)? fi(x. —x)*?
Xc

16 — 21 15 18.5 277.5 134.09 2011.35
22 —27 16 24.5 392 31.13 498.08
28 — 33 25 30.5 762.5 0.17 4.25
34 — 39 20 36.5 730 41.21 824.2
40 — 45 10 42.5 425 154.25 154.25

z fi =86 2587 4880.38




Yxify 2587

3 86
(x.—%)2 4880.38
52 =Zf‘( c ~ %) = =57.41
Yfi—1 86 —1
S =+/57.41 =757
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Prove:
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Forx = x4, x3, X3,..., Xn; ¥ = Cx = Cxq, Cx3, Cx3,..., Cxy » 0y, = Coy

Prove: g, = Coy
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2- Relative Measurements: which included:

1- Coefficient of Variation (C.V):

A ANl Cny 5 eBall e e 5 A3 5 Chlas 5l e el i

S
CV=

—x 100
X

Where: : standard deviation, x : Mean
2- Standard Score (2)
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1. Using Coefficient of Variation:

S
For Statistic: C.V =

10
—X100=—x100 =13.15%
X 76

16
X 100 = a2 X 100 = 19.51%

S
For Mathematic: C.V = -
2. Using Standard Score:

For Statistic: Z = = —

S 10
For Mathematic: 7 = %% =29 782 _ ¢
or dathematic: = S = 16 = V.
X; x S C.V VA
Statistic 84 76 10 13.15% 0.8

Mathematic 90 82 16 19.51% 0.5




