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�>//?��>/�/>�>.O��.?/�?��N
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�>.?. (Range)
�>.?.N����>//?��>/�/>�>.�?��N>.�?�.>� N�./?��>��/>/O���N>�/>//N>��N>.?�.>�O/>�N>�O�>.>��/��O//?/

�/�?�O//?/N/NN�OO��O���/>/�?�

R = x  2max x  min

N/?�/ xmax �?/�O//?/�?/�?�/?�N>/>��?�.>� O/> xmin �?/�O//?/�?/�?�/?�N>�O/.�?�.>�

�/�?�O//?/O��O���/>/�?�

R = x  2max x  min

N/?�/ xmax �?/�/����/��?���?��O//?/�?/�?�/?�N>/>��?�.>� O/> xmin �?/�/�/N>��/�
�?���?��O//?/�?/�?�/?�N>�O/.�?�.>�



�?//.N>��>//>�>.?.
�?//.N>� 4.1

��/>�>.?.�/��O//?/O�N/>�>��N/N��?�

�>��?� 1) 11, 18, 14, 15, 16, 19, 16

�>��?� 2) 10, 14, 17, 17, 11, 17, 11, 19

/>�?�O>

R = 19 - 11 = 8 �?��?���>.?.�/��O//?/�>��?� 1 N�N>�?� 81.

R = 19 - 10 = 9 �?��?���>.?.�/��O//?/�>��?� 2 N�N>�?� 92.

�?//.N>� 4.2

��/>�>.?.�/��O//?/O��O���/>/�?��N/N��?�

�>O�� �/>/�?�

5 - 9 13

10 - 14 14

15 - 19 13

20 - 24 17

�/�/N>��/��?���?�/?�N>�O/.�?�.>� = 4.5

�/����/��?���?�/?�N>/>��?�.>� = 24.5

R = 24.5 - 4.5 = 20



.N/�N�?�.�N���//N�/N (Quartile Deviation)

.N/�N�?�.�N���//N�/NN����>//?��>/�/>�>.N�.O�O�N>�//N�/N�?� 3 O/>�//N�/N�?� 1 />�O>�/� �>��/?��N/?.�/N> �>.?./>//N>��//N�/N (Interquartile Range)

Q.D. =  

2
Q  2 Q  3 1

�?���/��?� 1
N/?.��O//?/�>��O/.N�/>/>�

�?���/��?� 2
/>�O>O/�N��/��//N�/N�?� 1 �>�.?�/ (N+1)/4

�?���/��?� 3
/>�O>O/�N��/��//N�/N�?� 3 �>�.?�/ 3(N+1)/4

�?���/��?� 4
O���N>N�?�//> Q.D. �>�.?�/ (Q£ - Q¡)/2



�?//.N>��>//>.N/�N�?�.�N���//N�/N
�?//.N>� 4.3

��/>�>.?./>//N>��//N�/N�/��O//?/�N/N��?�

19, 18, 16, 18, 19, 19, 13, 18, 19, 19, 16, 18, 19, 14, 19, 16, 11, 19, 11, 18

/>�?�O>
�?�N/?.��O//?/�>//O>�?��N>�>��O/.N�/>/>�:

11, 11, 13, 14, 16, 16, 16, 18, 18, 18, 18, 18, 19, 19, 
19, 19, 19, 19, 19, 19

O��?��?� N = 20 �?��?��:

�O>O/�N��//N�/N�?� 1 �?/ (20+1)/4 = 5.25

O.��/N>�//N�/N�?� 1 �?/�O//?/�?�/.?N/>//N>��?/�?� 5 
O/>�?/�?� 6

�?��?�� Q¡ = 16

�O>O/�N��/��//N�/N�?� 3 �?/ 3(20+1)/4 = 15.75

O.��/N>�//N�/N�?� 3 �?/�O//?/�?�/.?N/>//N>��?/�?� 15 
O/>�?/�?� 16

�?��?�� Q£ = 19

.N/�N�?�.�N���//N�/N:

Q.D. =  =
2

19 2 16
1.5



.N/�N�?�.�N���//N�/N (�/�?�O//?/O��O���/>/�?�)

N/?.��O//?/�>��O/.N�/>/>�
O/>/>�/>/�?�.>./

/>�O>O/�N��/��//N�/N
�O>O/�N��/��//N�/N�?� r �?/ Nr/4 N/?�/ r = 1, 3

�O>�/�/>�N> Qr

Q  =r L+ I  [
f  m

 2 F  4
Nr 3 l ]

�O>�/� Q.D.

Q.D. =  

2
Q  2Q  3 1

N/?�/ L = �?��O>�?�/N>��?�O�O�/>��/��?���?� Qr /.?N, i = �/>/�/O>��/�/?��/.>��?��, 3Fl = �/>/�?�.>./�/��?���N/�/�O>�?���?� Qr /.?N, fm = �/>/�?��/��?���?� Qr /.?N



�?//.N>��>//>.N/�N�?�.�N���//N�/N (�O//?/O��O���/>/�?�)
�?//.N>� 4.4

�>O�� �/>/�?� �/>/�?�.>./

5 - 9 13 13

10 - 14 14 27

15 - 19 13 40

20 - 24 17 57

25 - 29 16 73

30 - 34 14 87

35 - 39 12 99

40 - 44 13 112

/>�?�O>

�O>O/�N��//N�/N�?� 1 �?/ 112(1)/4 = 28

�O>O/�N��//N�/N�?� 3 �?/ 112(3)/4 = 84

Q¡ /.?NO��?�� 10-14 N�?�/��>� 28 /.?N/>//N>��/>/�?�.>./ 27 O/> 40

Q  =1 9.5 + 5  =[
13

28 2 27] 9.5 + 0.38 = 9.88

Q£ /.?NO��?�� 30-34 N�?�/��>� 84 /.?N/>//N>��/>/�?�.>./ 73 O/> 87

Q  =3 29.5 + 5  =[
14

84 2 73] 29.5 + 3.93 = 33.43

�?��?�� Q.D. = (33.43 - 9.88)/2 = 11.78



�O/.?�N���?��N>.�O�N�?�./�?�.N/�N�?�.�N��
�//N�/N
�>/O�O/N//�?�/?�.�>�
/>��O>N.�/�N>�/>��/��O//?/�O/..�>�>/?�.�>�O/O/ �//O�O�>//?��>/�/>�>.�/��O//?/N�./>�?�>.?.�//
N�/N//?/.N/�N�?�.�N���//N�/N

�O//?//?��/.>��?��O��N���
�/�?�O//?/N���/?��/.>��?��O��N��� �//O�O�>//?��>/�/>�>.�/��O//?/N�./>�?�>.?.�//N�/N//?/.N/�
N�?�.�N���//N�/N



.N/�N�?�.�N��N�/?�. (Mean Deviation)

.N/�N�?�.�N��N�/?�.N����>//?��>/�/>�>.�?�N�O�>��N>N�/?�.�/��N>.?/�?/�N (absolute value) �/��/>/�N>�/>//N>��O//?/O�N/>�?/�?��N>N�/?�.�/��O//?/�>��?��

.N/�N�?�.�N��N�/?�.�/��/>�>�/
�/�?�O//?/N/NO��O���/>/�?�:

M .D. =  

N

#x  2 ¿#3 i

�/�?�O//?/O��O���/>/�?�:

M .D. =  

N

f  #x  2 ¿#3 i i

.N/�N�?�.�N��N�/?�.�/��?//.N>�
�/�?�O//?/N/NO��O���/>/�?�:

M .D. =  

n

#x  2 #3 i x

�/�?�O//?/O��O���/>/�?�:

M .D. =  

n

f  #x  2 #3 i i x



�?//.N>��>//>.N/�N�?�.�N��N�/?�.
�?//.N>� 4.5

�O//?/�>�/�>��N��� 12, 14, 16, 18, 20 ��/>�N>N�?�.�N��N�/?�.

/>�?�O>

/>�N>N�/?�.: x�  = (12 + 14 + 16 + 18 + 20)/5 = 161.

/>�N> M.D. N�.O��.?�/:2.

M .D. =

 

5
#12 2 16# + #14 2 16# + #16 2 16# + #18 2 16# + #20 2 16#

=  =
5

4 + 2 + 0 + 2 + 4
 =

5
12

2.4

�?//.N>� 4.6

��/>.N/�N�?�.�N��N�/?�.�/��O//?/�N/N��?�

�>O�� �/>/�?�

5 - 9 13

10 - 14 14

15 - 19 13

20 - 24 17

/>�N>N�/?�.: x�  = 854/57 = 14.98

/>�N> M.D. = 291.06/57 = 5.11

./>�N�O/N>�O//?/�/>N/�?//.N>�/?�N>�>/�/>�>.N�N>�?� 5.11



.N/�N�?�.�N��/>�/�>� (Standard Deviation)

.N/�N�?�.�N��/>�/�>�N����>//?��>/�/>�>.�?��>./O�O�?�/>��?�.>� N�/>>N����>/�O>�/�/>�>��O//?/�>��?/�?�/?/.?N

�/>/O�/�//� (Variance) //>.�>� .N/�N�?�.�N��/>�/�>�.��O>/?�./�

1

�/�?�O//?/N/NN�OO��O���/>/�?�
�/>/O�/�//��/��/>�>�/:

Ã =2
 2

N

X  3 i
2

¿2

.N/�N�?�.�N��/>�/�>��/��/>�>�/:

Ã =   2 ¿
N

X  3 i
2

2

2

�/�?�O//?/O��O���/>/�?�
�/>/O�/�//��/��/>�>�/:

Ã =2
 2

N

f  X  3 i i
2

¿2

.N/�N�?�.�N��/>�/�>��/��/>�>�/:

Ã =   2 ¿
N

f  X  3 i i
2

2



.N/�N�?�.�N��/>�/�>��/��?//.N>�
1

�/�?�O//?/N/NN�OO��O���/>/�?�
�/>/O�/�//��/��?//.N>�:

S =2
 2

n

X  3 i
2

x2

.N/�N�?�.�N��/>�/�>��/��?//.N>�:

s =   2
n

X  3 i
2

xË2

2

�/�?�O//?/O��O���/>/�?�
�/>/O�/�//��/��?//.N>�:

S =2
 2

n

f  X  3 i i
2

x2

.N/�N�?�.�N��/>�/�>��/��?//.N>�:

s =   2
n

f  X  3 i i
2

xË2



�?//.N>��>//>.N/�N�?�.�N��/>�/�>�
�?//.N>� 4.7

�O//?/�>�/�>��N��� 12, 14, 16, 18, 20 ��/>�N>N�?�.�N��/>�/�>�

/>�?�O>

/>�N>N�/?�.: x�  = (12 + 14 + 16 + 18 + 20)/5 = 161.

/>�N> 3X²� = 12² + 14² + 16² + 18² + 20² = 13202.

/>�N> S² �>� S² = (3X²� - n(x� )²)/(n-1) = (1320 - 5(16)²)/(5-1) = 103.

�N>.N/�N�?�.�N��/>�/�>� S = :10 = 3.164.

�?//.N>� 4.8

��/>.N/�N�?�.�N��/>�/�>��/��O//?/�N/N��?�

�>O�� �/>/�?�

5 - 9 13

10 - 14 14

15 - 19 13

20 - 24 17

/>�N>N�/?�.: x�  = 854/57 = 14.98

/>�N> S² = (14638 - 57(14.98)²)/(57-1) = 32.99

�N>.N/�N�?�.�N��/>�/�>� S = :32.99 = 5.74



�O/.?�N��N�?�./�?�.N/�N�?�.�N��/>�/�>�
�/�/��/�.N/�N�?�.�N���/��O//?/O�N/>�?/�?��N>N�/?�.�>/?�N>N�N>�?� 0 N.//

�/�?�O//?/N/NO��O���/>/�?�

(x23 ¿) = 0

(x23 ) =x 0

�/�?�O//?/O��O���/>/�?�

f(x23 ¿) = 0

f(x23 ) =x 0



�>//?��>/�/>�>.O��.?/�?��N
�>//?��>/�/>�>..?/�?��NN����>//?��>/�/>�>.�?�O�ON�/?.�N�?.��>/�/>�>.�>���?�O/>�?�/>//N>��O//?/O�N/>�>� /?�N����>/��?�/�N/.�/��>//?�O/>/.?NO�.>/>�?�.>/>/��O>/>N�/?.�N�?.�
�?�N�O

1

.?/�/>.>��>��/��>.?.

C.R. =  

X  + X  max min

X  2 X  max min

2

.?/�/>.>��>��/�.N/�N�?�.�N���//N�/N

C.Q =  

Q  + Q  3 1

Q  2 Q  3 1

3

.?/�/>.>��>��/�.N/�N�?�.�N��N�/?�.

C.A. =  

XË
M .D.

4

.?/�/>.>��>��>/O�/�?�

C.V . =  

XË
S



�>/�O>�N>�>/�/>�>.�O//?/N�O�OO��>/�O>
N.�/�/�>//>�?.
O��>//>�?. N/?�/N/>/>N�/>>/N�O//?/N�.O�O�>//?�O�/
N�O/.?N.N/��/>��O/. x�  O/>�>//?��>/�/>�>.�O/. S 
�?�� O��?���/�O�/�/>///>.�>O�/�/>///>.
N��>> x�  N�N>�?�� �>N/N�>./O�/�/>///>.�/� S 
N/O�N.?.O�N/N> S = 0

O��/�?�?��N>�/� S .?�/>�N �>N����>/�N��/�/N>�N> 
x�  �/��O//?/�>��?�N/NN//>>�?��>N����?/O���/��O//?/
�>��?�N�O �O>N���N�N��?��?O/>�?.�//�O>N.�/N����O//?/�>�
�>/�?��?O�/�O��./��>/O/O/>

�N>�/� S �?�N�?.�N/OO��>/>��O>N.�/N����>/�N��/�
/N>�/>N/�?O�/�O��./��>//?�/>/N/O�O�/ON�?.��?�
//?//?�/>/N/O�O���N>��?�N�N>�?��

/>��N> S = 0 �///?//>.N/�>N/OO�O�>/>��>/�O>
N.�/�O/. N�N� �/�?.>�/>�/>/�>�N/O�O.��/N>N�>�
�>��>���/?�/>/N/O��/��?� //?//>�N�>��>�/?�?O
O.���/>/�>�N/O��N/N/?�/��?��N�?.���N�?./



�?//.N>��>/�O>N.�/�O//?/O��>�/>�?.
�>/O�/�/>///>.�N>N�/?�.O��>�/>�?. (�?//.N>�N���N)

/>�?��/>/�>��/O�
4.51-5.00 = />��?�.>�

3.51-4.50 = />�

2.51-3.50 = �>��/>�

1.51-2.50 = �O/.

1.00-1.50 = �O/.�?�.>�

�?//.N>��>/>��O>N.�/�O//?/

/>.�>/
�/>N/>�

Mean S.D. />�?�

�O>��?� 1 4.78 0.44 />��?�.>�

�O>��?� 2 4.33 0.58 />�

�O>��?� 3 4.67 0.58 />��?�.>�



./>��/>/.O>�?��/��>//?��>/�/>�>.�O//?/
�N> S �O�>
O.��/N>�O//?//?�>/�/>�>.�O/. �N>N�/?�..>/>/�N���
�?/O���/��O//?/N�O�? �?O�/�O��./��>//?�/>/�>�
N/O�./��/O/��?�

�N> S .?�
O.��/N>�O//?//?�>/�/>�>./>� �N>N�/?�./>�N/NN//>>
./�?��>N����?/O���/��O//?/ �?O�/�O��./��>//?
�/>/�>�N/O�O���N>��?�/>�

�N> S = 0
O.��/N>�O//?/N/N/?�>/�/>�>.N/. �>��N>N�N>�?�//� 
/>�N�>��>��?O�/�O��./��>/�>���/?�/>/N/O��/�
�?� //?//?�?O�/�N�?.���N�?./

�>//?��>/�/>�>.�/��O//?//?�/>/.O>�?�O��>//>N�/>>/N�O//?/�>�.�>�> �N/.O/ON/>N�O>O�/?�/�>�/��O//?/N�O�?.>���>�� O/>.>/>/��?�.>�O�N/?/�O�O.�>�>�?�N//>>./O��>//>N�/>>/N�O//?/�N/N�


