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Review 1 
(ퟏ − 휶) ∙ ퟏퟎퟎ% confidence interval: 
(퐩퐨퐢퐧퐭 퐞퐬퐭퐢퐦퐚퐭퐞)  [(풛휶

ퟐ
, 풕풏 ퟏ,휶 ퟐ

 ) ∙ (퐬퐭퐚퐧퐝퐚퐫퐝 퐞퐫퐫퐨퐫 퐨퐟 퐩퐨퐢퐧퐭 퐞퐬퐭퐢퐦퐚퐭퐞)] 
 
Population mean 흁: 
 Large sample 풏 ≥ ퟑퟎ  

풙 ± 풛휶
ퟐ

흈푿 = 풙 ± 풛휶
ퟐ

흈
√풏

= 풙 − 풛휶
ퟐ

흈
√풏

, 풙 + 풛휶
ퟐ

흈
√풏

 

or  

풙 ± 풛휶
ퟐ

풔푿 = 풙 ± 풛휶
ퟐ

풔
√풏

= 풙 − 풛휶
ퟐ

풔
√풏

, 풙 + 풛휶
ퟐ

풔
√풏

 

 Small sample 풏 < ퟑퟎ, normal population 

풙 ± 풕풏 ퟏ,휶 ퟐ
풔푿 = 풙 ± 풕풏 ퟏ,휶 ퟐ

풔
√풏

= 풙 − 풕풏 ퟏ,휶 ퟐ

풔
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, 풙 + 풕풏 ퟏ,휶 ퟐ

풔
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Population proportion 풑: 

풑 ± 풛휶
ퟐ

풔푷 = 풑 ± 풛휶
ퟐ

풑(ퟏ − 풑)
풏  

= 풑 − 풛휶
ퟐ
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ퟐ
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Sample size for an interval estimate: 
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풛휶

ퟐ
ퟐ 풔ퟐ

푬ퟐ , 풏 =
풛휶

ퟐ
ퟐ 풑(ퟏ − 풑)

푬ퟐ . 

 
Chapter 9  
Type I and II errors: 

휶 = 푷(푯ퟎ 풊풔 풕풓풖풆 풃풖풕 풊풔 풓풆풋풆풄풕풆풅) 
      휷 = 푷(푯풂 풊풔 풕풓풖풆 풃풖풕 풏풐풕 풓풆풋풆풄풕 푯ퟎ)  

 
Example 1: 
A sample of ퟔퟐퟓ provides a sample mean of ퟑퟎ and a sample standard deviation 
of ퟐퟎ.  
(a) Develop a ퟖퟎ% confidence interval for the population mean. 
(b) With a ퟗퟎ% confidence interval, what size sample would be required to   
   estimate the population mean with margin error equal to ퟎ. ퟓ? 
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[Solution:] 
(a) A ퟖퟎ% confidence interval is  

풙 ± 풛휶
ퟐ

풔
√풏

= ퟑퟎ ± 풛ퟎ.ퟏ
ퟐퟎ

√ퟔퟐퟓ
= ퟑퟎ ± (ퟏ. ퟐퟖ ∙ ퟎ. ퟖ) = [ퟐퟖ. ퟗퟖ, ퟑퟏ. ퟎퟐ]. 

(b) 푬 = ퟎ. ퟓ.  

풏 =
풛휶

ퟐ
ퟐ 풔ퟐ

푬ퟐ =
풛ퟎ.ퟎퟓ

ퟐ ퟐퟎퟐ

(ퟎ. ퟓ)ퟐ =
(ퟏ. ퟔퟒퟓ)ퟐ ∙ ퟒퟎퟎ

(ퟎ. ퟓ)ퟐ = ퟒퟑퟐퟗ. ퟔퟒ ⟹ 풏 = ퟒퟑퟑퟎ. 

 
Example 2: 
You are given a random sample of ퟒ observations from a normal population 

ퟖퟎ ퟕퟐ ퟖퟖ ퟕퟐ 
(a) Find the ퟗퟎ% confidence interval for the population mean.  
(b) With a ퟗퟓ%  confidence interval of length  ퟓ,  what size sample would be 

required to estimate the population mean? 
[Solution:] 
(a) 

풏 = ퟒ, 휶 = ퟎ. ퟏ, 풕풏 ퟏ,휶 ퟐ
= 풕ퟑ,ퟎ.ퟎퟓ = ퟐ. ퟑퟓퟑ, 풙 = ퟕퟖ, 풔 = ퟕ. ퟔퟔ. 

A ퟗퟎ% confidence interval of 흁 is  

풙 ± 풕풏 ퟏ,휶 ퟐ

풔
√풏

= ퟕퟖ ± 풕ퟑ,ퟎ.ퟎퟓ
ퟕ. ퟔퟔ

√ퟒ
= ퟕퟖ ± (ퟐ. ퟑퟓퟑ ∙ ퟑ. ퟖퟑ) = [ퟔퟖ. ퟗퟗ, ퟖퟕ. ퟎퟏ]. 

(b) 푬 = ퟓ
ퟐ = ퟐ. ퟓ, 휶 = ퟎ. ퟎퟓ. 

풏 =
풛휶

ퟐ
ퟐ 풔ퟐ

푬ퟐ =
풛ퟎ.ퟎퟐퟓ

ퟐ ∙ (ퟕ. ퟔퟔ)ퟐ

(ퟐ. ퟓ)ퟐ =
(ퟏ. ퟗퟔ)ퟐ ∙ ퟓퟖ. ퟔퟖ

ퟔ. ퟐퟓ = ퟑퟔ. ퟎퟕ ⟹ 풏 = ퟑퟕ. 

 
Example 3: 
A random sample of ퟒퟎퟎ  people was taken. ퟐퟐퟖ  of the people in the sample 
favored candidate A. 
(a) Develop a ퟗퟎ% confidence interval estimate for the proportion in favor of  
   candidate A.  
(b) With a margin of error of ퟎ. ퟎퟏ or less at ퟗퟓ% confidence, what size sample  
   would be required to estimate the proportion in favor of candidate A? 
[Solution:] 

풏 = ퟒퟎퟎ, 풑 =
ퟐퟐퟖ
ퟒퟎퟎ = ퟎ. ퟓퟕ. 

(a) A ퟗퟎ% confidence interval for 풑 is  
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풑 ± 풛휶
ퟐ

풑(ퟏ − 풑)
풏 = ퟎ. ퟓퟕ ± 풛ퟎ.ퟎퟓ

ퟎ. ퟓퟕ(ퟏ − ퟎ. ퟓퟕ)
ퟒퟎퟎ  

  = ퟎ. ퟓퟕ ± (ퟏ. ퟔퟒퟓ ∙ ퟎ. ퟎퟐퟒퟖ)          
= [ퟎ. ퟓퟑ, ퟎ. ퟔퟏ].                   

 
(b) 푬 = ퟎ. ퟎퟏ, 휶 = ퟎ. ퟎퟓ.  

풏 =
풛휶

ퟐ
ퟐ 풑(ퟏ − 풑)

푬ퟐ =
풛ퟎ.ퟎퟐퟓ

ퟐ ∙ ퟎ. ퟓퟕ ∙ (ퟏ − ퟎ. ퟓퟕ)
(ퟎ. ퟎퟏ)ퟐ = ퟗퟒퟏퟓ. ퟕퟔ ⟹ 풏 = ퟗퟒퟏퟔ. 

 
Example 4: 
For the following hypothesis test 

푯ퟎ: 푿~풃풊풏풐풎풊풂풍 ퟑ, ퟏ
ퟑ  풗풔 푯풂: 푿~푷풐풊풔풔풐풏(ퟏ). 

where 풃풊풏풐풎풊풂풍 ퟑ, ퟏ
ퟑ  has the distribution function  

풇푿(풙) = ퟑ
풙

ퟏ
ퟑ

풙 ퟏ
ퟑ

ퟑ 풙

, 풙 = ퟎ, ퟏ, ퟐ, ퟑ. 

and 푷풐풊풔풔풐풏(ퟏ) has the distribution function  

풇푿(풙) =
풆 ퟏ

풙! , 풙 = ퟎ, ퟏ, ퟐ, ⋯ 

we reject 푯ퟎ as 푿 ≤ ퟐ. Please calculate 휶 and 휷. 
[Solution:] 

휶 = 푷(푯ퟎ 풊풔 풕풓풖풆 풃풖풕 풊풔 풓풆풋풆풄풕풆풅) = 푷 푿~풃풊풏풐풎풊풂풍 ퟑ, ퟏ
ퟑ , 푿 ≤ ퟐ   

    = ퟏ − 푷 푿~풃풊풏풐풎풊풂풍 ퟑ, ퟏ
ퟑ , 푿 = ퟑ = ퟏ − ퟑ

ퟑ
ퟏ
ퟑ

ퟑ ퟏ
ퟑ

ퟑ ퟑ

 

    =
ퟐퟔ
ퟐퟕ 

and  
 휷 = 푷(푯풂 풊풔 풕풓풖풆 풃풖풕 풏풐풕 풓풆풋풆풄풕 푯ퟎ) = 푷(푿~푷풐풊풔풔풐풏(ퟏ), 푿 > ퟐ) 

     = ퟏ − 푷(푿~푷풐풊풔풔풐풏(ퟏ), 푿 ≤ ퟐ) = ퟏ −
풆 ퟏ

ퟎ! +
풆 ퟏ

ퟏ! +
풆 ퟏ

ퟐ!  

     = ퟏ − ퟐ. ퟓ풆 ퟏ 
 

 
    


