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V(a+X)=V(a)+V(X)=V(X)211273

0

2

0

2

6

2
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n

 minX-maxX

 n,………c3,c2,c1c

 k……….n3,n2,n1n

 
∑𝑛𝑖(𝑐𝑖−⁡⁡𝑋̅⁡)²

𝑁
V(x)=

(𝑐1 − 𝑋̅⁡⁡⁡)2𝑛1 + 𝑛2(𝑐2 −⁡𝑋̅⁡⁡)2 + 𝑛3(𝑐3 −⁡𝑋̅⁡)2 +⋯……………… . . 𝑛𝑘(𝑐𝑛 −⁡⁡⁡ 𝑋̅⁡⁡⁡)²

𝑁

 مركز الفئة التكرارات (n) الفئات

ci 

(ci- 𝑿̅ ) 

 

(ci- 𝑿̅ )² 

 

(ci- 𝑿̅ )²ni 

 

[minX-maxX] 

[Xmax-Xmin] 

n1 

n2 

c1 

c2 

) 𝑋̅ -1(c 

) 𝑋̅ -2(c 

 

)² 𝑋̅ -1(c 

)² 𝑋̅ -2(c 

 

1)²n 𝑋̅ -1(c 

2)²n 𝑋̅ -2(c 

 

      

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

 

[minX-maxX] nk ck ) 𝑋̅ -k(c )² 𝑋̅ -k(c 

 

k)²n 𝑋̅ -k(c 

 

𝑛𝑖∑ المجموع = 𝑁 
/ / / ∑𝑛𝑖(𝑐𝑖 − 𝑋̅⁡⁡)² 
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1

Nici (ci- 𝑿̅ ) 

 

(ci- 𝑿̅ )² 

 

(ci- 𝑿̅ )²ni 

 

672210-981162

20220150-41680

060701021501110

02220212063636

26272225011121242

21280/530

𝑋̅=
∑𝑥𝑖𝑐𝑖

𝑁
=
280

20
=14

∑𝑛𝑖(𝑐𝑖−⁡⁡𝑋̅⁡)²

𝑁
V(x)=

 =26.5 V(x)=
530

20

σ(x)=√𝑣(𝑥)=√26.5=5.14 

2

02

Xini (xi- 𝑿̅  )(xi- 𝑿̅  )²(xi- 𝑿̅  )ni

019-1.562.4321.90

2210-0.560.311.57

601300.440.191.94

2281.442.074.15

22202.445.9523.81

6177//53.37

0  
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𝑋̅=
∑𝑥𝑖𝑛𝑖

𝑁
=
77

30
=2.56

2

∑𝑛𝑖(𝑥𝑖−⁡⁡𝑋̅⁡)²

𝑁
V(x)=

  V(x)=
53.37

30
 

V(x)=1.78

σ(x)=√𝑣(𝑥)=√1.78=1.33 

Coefficient of Variation

2111003

011×CV=
𝜎2

𝑋̅

01
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1 23453 7 2 1 01 

695965676222 32 33  36 27 

164162155165158022 031 030 023 036 

xσ²

𝑋̅

𝑋̅=
∑𝑋𝑖

𝑛
=
69+59+65+67+64+58+62+66+63+57

10
=63

𝑋̅

𝑋̅=
∑𝑋𝑖

𝑛
=
164+162+155+165+158+152+160+161+156+163

10
=159.6 

σ²

V(x)=
∑(𝑋𝑖−⁡𝑋̅⁡⁡)²

𝑛
=

(69−63)2+(59−63)2+(65−63)2+(67−63)2+(64−63)2+(58−63)2+(62−63)2+(66−63)2+(63−63)2+(57−63)²

10
 

=
36+16+4+16+1+25+1+9+0+36

10
=14.4

=√𝑉(𝑥) = √14.4 =3.97σ

σ²

V(x)=
∑(𝑋𝑖−⁡𝑋̅⁡⁡)²

𝑛
=

(𝟏𝟔𝟒−𝟏𝟓𝟗.𝟔)𝟐+(𝟏𝟔𝟐−𝟏𝟓𝟗.𝟔)𝟐+(𝟏𝟓𝟓−𝟏𝟓𝟗.𝟔)𝟐+(𝟏𝟔𝟓−𝟏𝟓𝟗.𝟔)𝟐+(𝟏𝟓𝟖−𝟏𝟓𝟗.𝟔)𝟐+(𝟏𝟓𝟐−𝟏𝟓𝟗.𝟔)𝟐+(𝟏𝟔𝟎−𝟏𝟓𝟗.𝟔)𝟐+(𝟏𝟔𝟏−𝟏𝟓𝟗.𝟔)𝟐+(𝟏𝟓𝟔−𝟏𝟓𝟗.𝟔)𝟐+(𝟏𝟔𝟑−𝟏𝟓𝟗.𝟔)²

𝟏𝟎
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=
19.36+5.76+21.16+29.16+2.56+57.76+0.16+1.96+12.96+11.56

10
=16.24 

=√𝑉(𝑥) = √16.24 =4.03σ

CV

011×CV=
𝜎

𝑋̅

 ×100=6.3% CV=
3.97

63
 

CV 

011×CV=
𝜎

𝑋̅

 ×100=2.49% CV=
4.03

159.6
 

𝑋̅ 

 

σ

  

CV

366.173.6

021.32.162.21
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21

2227201000602030701

270132221

0

222%

601%

231%

0102032222206200200

21

212261622122

2100032221

22272010006

2016221



  

  
 

 
74 

0300

2.20.3
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61

611

Xiµ

𝑋̅Xjµ

221262

 

 

. 
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612

613:

YULE

S=
(𝑄3−𝑄2)−(𝑄2−𝑄1)

𝑄3−𝑄1
 

S=
𝑄3−2𝑄2+𝑄1

𝑄3−𝑄1

S=0
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S˃0

S˂0

S=0

=31.361Q=49.683Q=41.882Q

S=
𝑄3−2𝑄2+𝑄1

𝑄3−𝑄1
 

S=
49.68−2(41.88)+31.36

49.68−31.36
 

S=-0.076 

 

Person

1P

𝑋̅−𝑀𝑜

𝜎
=1P 

=01P

0˃1P

0˂1P2222156
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2P

3(𝑋̅−𝑀𝑒)

𝜎
=2P

 2P𝑋̅Meσ

 :

 = (02P

.

 < (0>2P

 .

> (0<2P

22

niciXi-𝑿̅(Xi-𝑿̅)²(Xi-𝑿̅)²ni 

13428-3936

358432-118

572612112

7968483954

22100//100
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𝑋̅=
𝑐𝑖𝑛𝑖

𝑁
=
100

20
=5 

35

Mo=L+
∆1

∆1+∆2
*a 

Mo= 3+
(8−4)

(8−4)+(8−2)
*2  

Mo=3.8

∑𝑛𝑖(𝑐𝑖−⁡⁡𝑋̅⁡)²

𝑁
V(x)=

 2 = V(x)=
100

20

σ(x)=√𝑣(𝑥)=√5= 22.2  

=0.53
5−3.8

2.24
=

𝑋̅−𝑀𝑜

𝜎
=1P 
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62

3

2727131

62

K=3

K˃3

K˂3 

 

 



  

  
 

 
81 

𝛽2 =
𝜇4(𝑥)

𝜇2
2(𝑥)

=
∑𝑛𝑖(𝑥𝑖−𝑋̅⁡)4

𝑁

[√
∑𝑛𝑖(𝑥𝑖−𝑋̅⁡)2

𝑁
]⁴

=
∑𝑛𝑖(𝑥𝑖−𝑋̅⁡)4

𝑁

[
∑𝑛𝑖(𝑥𝑖−𝑋̅⁡)2

𝑁
]²

 

=32β 

3˃2β 

3˂2β 

3

𝛾2=
𝜇4(𝑥)

𝜇2
2(𝑥)

− 3

7𝛾2= 

7˃𝛾2 

7˂𝛾2

β=
(𝑄3−𝑄1)

𝑃90−𝑃10
×
1

2
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0.263=2β 

0.263˃2β 

0.263˂2β

Cini (ci- 𝑋̅ )(ci- 𝑋̅ )²ni(ci- 𝑋̅ )⁴ni

10117-3 981

11333-21248

1217127-11010

1322200000

141711711010

1531321248

161103981

37037/62278

𝑋̅=
∑𝑐𝑖𝑛𝑖

𝑁
=
650

50
=13

∑𝑛𝑖(𝑥𝑖−⁡⁡𝑋̅⁡)²

𝑁
V(x)=

  V(x)=
62

50
 

V(x)=1.24

σ(x)=√𝑣(𝑥)=√1.24=1.11 
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𝛽₂ =
𝜇4(𝑥)

𝜇2
2(𝑥)

=
∑𝑛𝑖(𝑥𝑖−𝑋̅⁡)4

𝑁

[
∑𝑛𝑖(𝑥𝑖−𝑋̅⁡)2

𝑁
]²

 β₂=
278

50

(1.11)⁴
=
5.56

1.5
=3.70 

3˃2β
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11241

4 4002

. 

32712

12771

2

54004

24000

02712

84002

. 
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12727

1

104010

1

111222

1

122710

1

114011

1

124002

1


