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 :6المحاضرة 

 ثانيا: التقدير بمجالات الثقة.

�̂�𝐋   ≤ �̂� ≤ �̂�𝐔 

 

(�̂�𝐋  ,   �̂�𝐔)𝛉

�̂�𝐋�̂�𝐔

𝛉

(𝟏 − 𝛂)

𝟎 < 1 − 𝛼 < 1

𝑷(�̂�𝐋   ≤ �̂� ≤ �̂�𝐔) = 𝟏 − 𝜶 
(𝟏 − 𝜶)(𝟏 − 𝛂) %𝟏𝟎𝟎

2-1-𝛍

2-1-1-𝛔𝟐

𝑷 (�̅� − 𝒁𝜶
𝟐√

𝛔𝟐
𝒏⁄ ≤ 𝝁 ≤ �̅� + 𝒁𝜶

𝟐√
𝛔𝟐

𝒏⁄ ) = 𝟏 − 𝜶 

 

�̅� − 𝒁𝜶
𝟐√

𝛔𝟐
𝒏⁄ ≤ 𝝁 ≤ �̅� + 𝒁𝜶

𝟐√
𝛔𝟐

𝒏⁄  

 𝒁𝟏−
𝜶

𝟐√
𝛔𝟐

𝒏⁄𝛜 
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𝒏

𝑵
≥ 𝟎. 𝟎𝟓

𝑵−𝒏

𝑵−𝟏

 

 𝝁�̅�𝜖

𝝐 ≥ 𝒁𝜶

𝟐√
𝝈𝟐

𝒏⁄

 

: 

 16  64  10

 5%، 

 

𝛔𝟐 = 𝟏𝟔                         𝒏 = 𝟔𝟒                     �̅� = 𝟏𝟎                     𝜶 = 𝟓% 

𝒏 = 𝟔𝟒 > 𝟑𝟎

𝛍𝜶 = 𝟓%

𝜶 = 𝟎. 𝟎𝟓 ⇒  𝒁𝜶
𝟐

= 𝟏. 𝟗𝟔 

 𝛍   

�̅� − 𝒁𝜶
𝟐

√
𝛔𝟐

𝒏⁄ ≤ 𝝁 ≤ �̅� + 𝒁𝜶
𝟐

√
𝛔𝟐

𝒏⁄  

𝟏𝟎 − 𝟏. 𝟗𝟔√
𝟏𝟔

𝟔𝟒⁄ ≤ 𝝁 ≤ 𝟏𝟎 + 𝟏. 𝟗𝟔√
𝟏𝟔

𝟔𝟒⁄  

𝟏𝟎 − 𝟎. 𝟗𝟖 ≤ 𝝁 ≤ 𝟏𝟎 + 𝟎. 𝟗𝟖 

𝟗. 𝟎𝟐 ≤ 𝝁 ≤ 𝟏𝟎. 𝟗𝟖 

 95%  𝝁  9.02 10.98. 

2-1-2-𝛔𝟐

 (𝒏 ≥ 𝟑𝟎) 
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𝝁

�̅� − 𝒁𝜶
𝟐

√
𝐬𝟐

𝒏⁄ ≤ 𝝁 ≤ �̅� + 𝒁𝜶
𝟐

√
𝐬𝟐

𝒏⁄  

 (𝒏 < 30) 

𝝁 

�̅� − 𝒕
(
𝜶
𝟐

,𝒏−𝟏)√
𝐬𝟐

𝒏⁄ ≤ 𝝁 ≤ �̅� + 𝒕
(
𝜶
𝟐

,𝒏−𝟏)√
𝐬𝟐

𝒏⁄  

(2- 7:)  

 49  15  25 .

5% 

𝛔𝟐 = ?                          𝒏 = 𝟒𝟗                          �̅� = 𝟏𝟓                          𝑺𝟐 = 𝟐𝟓                     𝜶 = 𝟓% 

𝜶 = 𝟎. 𝟎𝟓  ⇒  𝒁𝜶
𝟐

= 𝟏. 𝟗𝟔 

 𝛍   

�̅� − 𝒁𝜶
𝟐√

𝐬𝟐
𝒏⁄ ≤ 𝝁 ≤ �̅� + 𝒁𝜶

𝟐√
𝐬𝟐

𝒏⁄  

𝟏𝟓 − 𝟏, 𝟗𝟔√𝟐𝟓
𝟒𝟗⁄ ≤ 𝝁 ≤ 𝟏𝟓 + 𝟏, 𝟗𝟔√𝟐𝟓

𝟒𝟗⁄  

𝟏𝟑. 𝟔 ≤ 𝝁 ≤ 𝟏𝟔. 𝟒 
(2- 8:)  

 25  20  36 .

5% 

𝛔𝟐 = ?                          𝒏 = 𝟐𝟓                          �̅� = 𝟐𝟎                          𝑺𝟐 = 𝟑𝟔                     𝜶 = 𝟓% 
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𝜶 = 𝟎. 𝟎𝟓 ⇒  𝒕
(
𝜶
𝟐

,𝒏−𝟏)
= 𝒕(𝟎.𝟎𝟐𝟓,𝟐𝟒)=𝟐. 𝟎𝟔𝟒 

 𝛍   

�̅� − 𝒕
(
𝜶
𝟐

,𝒏−𝟏)√
𝐬𝟐

𝒏⁄ ≤ 𝝁 ≤ �̅� + 𝒕
(
𝜶
𝟐

,𝒏−𝟏)√
𝐬𝟐

𝒏⁄  

𝟐𝟎 − 𝟐. 𝟎𝟔𝟒√𝟑𝟔
𝟐𝟓⁄ ≤ 𝝁 ≤ 𝟐𝟎 + 𝟐. 𝟎𝟔𝟒√𝟑𝟔

𝟐𝟓⁄  

𝟏𝟕. 𝟓𝟐𝟑𝟐 ≤ 𝝁 ≤ 𝟐𝟐. 𝟒𝟕𝟔𝟖 

2-2-

2-2-1-(  𝛔𝟏
𝟐   𝛔𝟐

𝟐)

(�̅�𝟏 − �̅�𝟐)−𝒁𝜶
𝟐

√
𝝈𝟏

𝟐

𝒏𝟏
+

𝝈𝟐
𝟐

𝒏𝟐
  ≤ (𝝁𝟏 − 𝝁𝟐) ≤  (�̅�𝟏 − �̅�𝟐) + 𝒁𝜶

𝟐
√

𝝈𝟏
𝟐

𝒏𝟏
+

𝝈𝟐
𝟐

𝒏𝟐
 

AB

A25

55B32

48A

16B

9 90.% 

𝒏𝑨 = 𝟐𝟓                                     �̅�𝑨 = 𝟓𝟓                                  𝝈𝑨
𝟐 = 𝟏𝟔                              𝜶 = 𝟏𝟎% 

 𝒏𝑩 = 𝟑𝟐                                    �̅�𝑩 = 𝟒𝟖                                    𝝈𝑩
𝟐 = 𝟗                           
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𝛍𝑨 − 𝛍𝐁

(�̅�𝐀 − �̅�𝐁)−𝒁𝜶
𝟐

√
𝝈𝑨

𝟐

𝒏𝑨
+

𝝈𝑩
𝟐

𝒏𝑩
  ≤ (𝝁𝑨 − 𝝁𝑩) ≤  (�̅�𝐀 − �̅�𝐁) + 𝒁𝜶

𝟐
√

𝝈𝑨
𝟐

𝒏𝑨
+

𝝈𝑩
𝟐

𝒏𝑩
 

𝟕 − 𝟏. 𝟔𝟒√
𝟏𝟔

𝟐𝟓
+

𝟗

𝟑𝟐
  ≤ (𝝁𝑨 − 𝝁𝑩) ≤  𝟕 + 𝟏. 𝟔𝟒√

𝟏𝟔

𝟐𝟓
+

𝟗

𝟑𝟐
 

𝟓. 𝟒𝟐𝟔  ≤ (𝝁𝑨 − 𝝁𝑩) ≤  𝟖. 𝟓𝟕𝟒 

2-2-2-(  𝛔𝟏
𝟐   𝛔𝟐

𝟐)

2-2-2-1-     𝛔𝟏
𝟐   𝛔𝟐

𝟐

 𝐧𝟏, 𝒏𝟐  ≥ 𝟑𝟎 

(�̅�𝟏 − �̅�𝟐)−𝒁𝜶
𝟐

√
𝑺𝟏

𝟐

𝒏𝟏
+

𝑺𝟐
𝟐

𝒏𝟐
  ≤ (𝝁𝟏 − 𝝁𝟐) ≤  (�̅�𝟏 − �̅�𝟐) + 𝒁𝜶

𝟐
√

𝑺𝟏
𝟐

𝒏𝟏
+

𝑺𝟐
𝟐

𝒏𝟐
 

 𝐧𝟏, 𝒏𝟐  < 30 

(�̅�𝟏 − �̅�𝟐)−𝒕𝜶
𝟐

,𝒏−𝟐
√

𝑺𝟏
𝟐

𝒏𝟏
+

𝑺𝟐
𝟐

𝒏𝟐
  ≤ (𝝁𝟏 − 𝝁𝟐) ≤  (�̅�𝟏 − �̅�𝟐) + 𝒕𝜶

𝟐
,𝒏−𝟐

√
𝑺𝟏

𝟐

𝒏𝟏
+

𝑺𝟐
𝟐

𝒏𝟐
 

 

𝑛 = 𝑛1 + 𝑛2 

2-2-2-2-     𝛔𝟏
𝟐   𝛔𝟐

𝟐

(𝝁𝟏 − 𝝁𝟐)

(�̅�𝟏 − �̅�𝟐)−𝒕𝜶
𝟐

,𝝑
√𝑺𝑷

𝟐 (
𝟏

𝒏𝟏
+

𝟏

𝒏𝟐
)   ≤ (𝝁𝟏 − 𝝁𝟐) ≤  (�̅�𝟏 − �̅�𝟐) + 𝒕𝜶

𝟐
,𝝑

√𝑺𝑷
𝟐 (

𝟏

𝒏𝟏
+

𝟏

𝒏𝟐
) 
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2-3-

 𝒏 ≥ 𝟑𝟎 

𝒁 =
�̅�−𝝁𝑫

√
𝑺𝑫

𝟐

𝒏⁄

�̅� − 𝒁𝜶
𝟐

√
𝑺𝑫

𝟐

𝒏⁄   ≤ 𝛍
𝑫

≤   �̅� + 𝒁𝜶
𝟐

√
𝑺𝑫

𝟐

𝒏⁄  

 𝒏 < 30 

𝑻 =
�̅� − 𝝁𝑫

√
𝑺𝑫

𝟐

𝒏⁄

~𝒕(𝒏 − 𝟏) 

�̅� − 𝒕𝜶
𝟐

,𝒏−𝟏√
𝑺𝑫

𝟐

𝒏⁄   ≤ 𝛍
𝑫

≤   �̅� + 𝒕𝜶
𝟐

,𝒏−𝟏√
𝑺𝑫

𝟐

𝒏⁄  


