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Is the positive square root of the variance. The average deviation of the values of the
observations from the mean arithmetic and thus gives an idea of the degree of similarity or
homogeneity between the values of the sample observations .

S=v5?
- Characteristics of standard deviation :

1. The standard deviation of the fixed amount is zero. That is, if we have the following readings: X =
a, a, a, a, ~------ a where a fixed amount and Sy reflect the standard deviation of X values.

2.1f a fixed amount is added to each value of the vocabulary values, the standard deviation of the new
values (values after the addition) is equal to the standard deviation of the original values (values
before addition). If the original values X = Xi, X, X3, Xg ------ Xn and a fixed amount (a) were
added to a value of X values, the standard deviation of the new values is:

X= X1, X2, X3, Xg4=-—---- Xn .

Y=x+a .
Y=Xx1+a,Xy+a,Xsta, Xgq+ a---—-- Xpta.
Sy =Sx.

Example 1.The diet program was uesd to fattening of broiler, which was weight gains to every
chicken was 0.50 kg. The five of broilers were withdrawn from chicken farm and were
weight gains as follows: 1, 1.750, 2, 1.250, 2.500 kg .

Find the following : 1.The standard deviation of chicken weight before applying the diet program ?
2. The standard deviation of chicken weight after applying the diet program ?
Solution:

1. Standard deviation of weight before application of diet program :

Poultry weight N
X
1 1
1.750 3.0625
2 4
1.250 1.5625
2.500 6.25
Sum = 8.500 15.875

’ 2 _ 2
Sx - yxi< - (3xi)“ /n
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\/(15 .875) - (8 500)2 /5

(15.875) - (72.25) /5

4
S, = /15.875 - 1445
4
S, = 1.4425 _
Sx =v0.35625
Sx=0.5968 .

2.Determine the standard deviation of chicken weight after application of the diet program.

It is expected that each chicken after the application of the program of food by 0.5 kg This
means that the weight after the application of the food program .

Y = X + 0.5 and the standard deviation of the new weight is equal to the standard deviation of
the original values ie 0.5968 = Sy = Sy .

Poultry weight )
v Y
1+0.5=1.500 2.25
1.750 + 0.5 = 2.250 5.0625
2+0.5=2500 6.25
1.250 + 0.5 =1.750 3.0625
2.500 + 0.5 =3.000 9
Sum =11.000 25.625

S, = Yyi% - CyDh? /n
vy n-1

_ |@se625)-(11)2 /5 _
Sy= 5-1 -




_ [(25.625) - (121) /5
Sy ”

_ |25.625-24.20 _
4
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<
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S, =0.35625
S, = 0.5968 .
S,= S, = 0.5968 .

3.1f was each value of the vocabulary values is multiplied by a constant, the standard deviation
of new value equals the standard deviation of original value multiplied by the constant.
Where it is a fixed amount.

X=xX. , Y= ax
Sy = aS

Example 2: If the standard deviation of a sample of students is (4) degrees if the correction of
50 degrees and the degree is intended to be corrected to 100 degrees and the
meaning of each score is multiplied by the original grades in 2 and then calculate
the standard deviation of the modified grades As follows:

Sx=4., Sy=ax
Sy =aSx =
Sy=2x4=8.
-Advantages of standard deviation:
1. More commonly used dispersion scales.
2. It is easy to deal with him mathematically.
3.Take all the values into consideration.
-Disadvantages of standard deviation:

1. Affected by abnormal values .

: Fifteen workers were doing in the food packaging factory. The number of years of :
F\ experience for these workers were as follows: (]j
U

Years of experience X; =5, 13,7, 14,12, 9, 6, 8, 10, 13, 14, 6, 11, 12, 10.

LA




“Find the following :

1. variance for years of experience in the community .

2. Standard Deviation of Years of Community Experience .

Solution:

First. To calculate variance for years of experience in the community?

1.The computational mean of the community () is calculated .

u = XX;/ n The computational mean of the community .
H=3Xi/n  ainall olal) Jass )
u=(5+13+7+14+12+9+6+8+10+13+14+6+11+12+10)/15=150/15=10.

5 yaall &l si

X) (X-p) (X-p)
5 5-10=-5 25
13 13-10=3 9
7 7-10=-3 9
14 14-10=4 16
12 12-10=2 4
9 9-10=-1 1
6 6-10=-4 16
8 8-10=-2 4
10 10-10=0 0
13 13-10=3 9
14 14-10=4 16
6 6-10=-4 16
11 11-10=1 1
12 12-10=2 4
10 10-10=0 0
Sum = 150 0 130

-

> _ T(x—u)?

-

o® =130/ 15 =8.67.

o =Vo2 .




= 2.94.

Second : To calculate the standard deviation of years of experience in the community ?

o= ,zin - Eyb? /n
n-1

Bl il giau .
X) (X))
5 25
13 169
7 49
14 196
12 144
9 81
36
64
10 100
13 169
14 196
6 36
11 121
12 144
10 100
Sum =150 1630

G = ’Z]Xi2 - (IXi)2 /n
n-1

o :J[1630 — (150)2 /15]15- 1=

c = ,/[1630 — (22500) /15] 14 =

c =,/[1630 — (1500)] 14 =

o = \/[130] /14 =
c =19.285 =




c =3.04.

Example 4. A sample of five workers was withdrawn from food package factory and the number of
years of experience of these workers was recorded as follows:

Years of experience X = 8, 13, 10, 5, 9.
Find the following:
First. variance for years of experience in the sample?
Second. Standard deviation of years of experience in the sample?
The solution:
First. To calculate variance for years of experience in the sample?
1.The arithmetic mean of the sample (X) is calculated .
The arithmetic mean of the sample isX=2XX;/n

X=(8+13+10+5+ 9)/5=45/5=9.

3 yall &l gi . _
(X) (X-X) (X-X)
8 8-9=-1 1
13 13-9=4 16
10 10-9=1 1
5 5-9=4 16
9 9-9=0 0
Sum =45 0 34

=% (X-X)/n
S?=34/5=6.8.
S=Vs2.
S=16.8 = 2.61.

Second. To calculate the standard deviation of years of experience in the community?

g = \/z XiZ - (£Xi)2 /n
n-1




e |
(Xi)
8 64
13 169
10 100
5 25
9 81
Sum =45 439

S= ’ZXiZ - (IXi)2 /n
n-1

S =[439 — (45)2/5]/5 — 1 =

S =,/[439 — (2025)/5]/4 =

S =,/[439 — (405)] /4 =
S =./[34]/4 =

S =850 =, S =2.92.

- Standard deviation in the classified data :

If the data of a phenomenon is classified in a frequency distribution table, the standard
deviation is calculated using the following equation :

-~

S (x—X)3S
5 =
—1

or 2 [} — L
\/szf(zxf)‘ A

5 = 7]

r—1

X

whereas: S° represents is the sample variation .
S is the standard deviation of the sample.

X represents the class center.

X The mean of the sample.

F is the frequency.

n is number of duplicates .




families following ?
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Example 5.Calculate the standard deviation of monthly household

Classes fi Class centers (X) Xf, X2
(expenditure) | (No. of families) (2l 38 )
2-5 1 35 35 12.25
5-8 8 6.5 52 338
8-11 13 9.5 123.5 1173.25
11-14 10 125 125 1562.50
14 - 17 8 15.5 124 1922
sum 40 428 5008

= X% f - (ZX H)2/f]
B f-1

S= /[5008- (428)%/40] /40 — 1 =./[5008- (183184)/40] /39 =

S =/[5008- 4579.60] / 39 =+/[428.40] /39 =+/10.98 = S=3.314

S = 3. 314 is a standard deviation of household monthly expenditure .




