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Review 1 
(૚ − (ࢻ ∙ ૚૙૙% confidence interval: 
(܍ܜ܉ܕܑܜܛ܍ ܜܖܑܗܘ)  ࢻࢠ)]

૛ൗ , ࢻ,૚ି࢔࢚ ૛ൗ  ) ∙  [(܍ܜ܉ܕܑܜܛ܍ ܜܖܑܗܘ ܎ܗ ܚܗܚܚ܍ ܌ܚ܉܌ܖ܉ܜܛ)
 
Population mean ࣆ: 
 Large sample ࢔ ≥ ૜૙  
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or  
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 Small sample ࢔ < ૜૙, normal population 

ഥ࢞ ± ࢻ,૚ି࢔࢚ ૛ൗ ഥࢄ࢙ = ഥ࢞ ± ࢻ,૚ି࢔࢚ ૛ൗ
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Population proportion ࢖: 

ഥ࢖ ± ࢻࢠ
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Sample size for an interval estimate: 
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Chapter 9  
Type I and II errors: 

ࢻ =  (ࢊࢋ࢚ࢉࢋ࢐ࢋ࢘ ࢙࢏ ࢚࢛࢈ ࢋ࢛࢚࢘ ࢙࢏ ૙ࡴ)ࡼ
ࢼ       =   (૙ࡴ ࢚ࢉࢋ࢐ࢋ࢘ ࢚࢕࢔ ࢚࢛࢈ ࢋ࢛࢚࢘ ࢙࢏ ࢇࡴ)ࡼ

 
Example 1: 
A sample of ૟૛૞ provides a sample mean of ૜૙ and a sample standard deviation 
of ૛૙.  
(a) Develop a ૡ૙% confidence interval for the population mean. 
(b) With a ૢ૙% confidence interval, what size sample would be required to   
   estimate the population mean with margin error equal to ૙. ૞? 
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[Solution:] 
(a) A ૡ૙% confidence interval is  

ഥ࢞ ± ࢻࢠ
૛ൗ

࢙
࢔√

= ૜૙ ± ૙.૚ࢠ
૛૙

√૟૛૞
= ૜૙ ± (૚. ૛ૡ ∙ ૙. ૡ) = [૛ૡ. ૢૡ, ૜૚. ૙૛]. 

(b) ࡱ = ૙. ૞.  

࢔ =
ࢻࢠ

૛ൗ
૛ ࢙૛

૛ࡱ =
૙.૙૞ࢠ

૛ ૛૙૛

(૙. ૞)૛ =
(૚. ૟૝૞)૛ ∙ ૝૙૙

(૙. ૞)૛ = ૝૜૛ૢ. ૟૝ ⟹ ࢔ = ૝૜૜૙. 

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

ૡ૙ ૠ૛ ૡૡ ૠ૛ 
(a) Find the ૢ૙% confidence interval for the population mean.  
(b) With a ૢ૞%  confidence interval of length  ૞,  what size sample would be 

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

࢔ = ૝, ࢻ = ૙. ૚, ࢚ି࢔૚,ࢻ ૛ൗ = ࢚૜,૙.૙૞ = ૛. ૜૞૜, ഥ࢞ = ૠૡ, ࢙ = ૠ. ૟૟. 
A ૢ૙% confidence interval of ࣆ is  

ഥ࢞ ± ࢻ,૚ି࢔࢚ ૛ൗ
࢙

࢔√
= ૠૡ ± ࢚૜,૙.૙૞

ૠ. ૟૟
√૝

= ૠૡ ± (૛. ૜૞૜ ∙ ૜. ૡ૜) = [૟ૡ. ૢૢ, ૡૠ. ૙૚]. 

(b) ࡱ = ૞
૛ൗ = ૛. ૞, ࢻ = ૙. ૙૞. 

࢔ =
ࢻࢠ

૛ൗ
૛ ࢙૛

૛ࡱ =
૙.૙૛૞ࢠ

૛ ∙ (ૠ. ૟૟)૛

(૛. ૞)૛ =
(૚. ૢ૟)૛ ∙ ૞ૡ. ૟ૡ

૟. ૛૞ = ૜૟. ૙ૠ ⟹ ࢔ = ૜ૠ. 

 
Example 3: 
A random sample of ૝૙૙  people was taken. ૛૛ૡ  of the people in the sample 
favored candidate A. 
(a) Develop a ૢ૙% confidence interval estimate for the proportion in favor of  
   candidate A.  
(b) With a margin of error of ૙. ૙૚ or less at ૢ૞% confidence, what size sample  
   would be required to estimate the proportion in favor of candidate A? 
[Solution:] 

࢔ = ૝૙૙, ഥ࢖ =
૛૛ૡ
૝૙૙ = ૙. ૞ૠ. 

(a) A ૢ૙% confidence interval for ࢖ is  
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ഥ࢖ ± ࢻࢠ
૛ൗ ඨ࢖ഥ(૚ − (ഥ࢖

࢔ = ૙. ૞ૠ ± .૙.૙૞ඨ૙ࢠ ૞ૠ(૚ − ૙. ૞ૠ)
૝૙૙  

  = ૙. ૞ૠ ± (૚. ૟૝૞ ∙ ૙. ૙૛૝ૡ)          
= [૙. ૞૜, ૙. ૟૚].                   

 
(b) ࡱ = ૙. ૙૚, ࢻ = ૙. ૙૞.  

࢔ =
ࢻࢠ

૛ൗ
૛ ഥ(૚࢖ − (ഥ࢖

૛ࡱ =
૙.૙૛૞ࢠ

૛ ∙ ૙. ૞ૠ ∙ (૚ − ૙. ૞ૠ)
(૙. ૙૚)૛ = ૢ૝૚૞. ૠ૟ ⟹ ࢔ = ૢ૝૚૟. 

 
Example 4: 
For the following hypothesis test 

:૙ࡴ ,൫૜࢒ࢇ࢏࢓࢕࢔࢏࢈~ࢄ ૚
૜ൗ ൯ ࢙࢜ ࢇࡴ:  .(૚)࢔࢕࢙࢙࢏࢕ࡼ~ࢄ

where ࢒ࢇ࢏࢓࢕࢔࢏࢈൫૜, ૚
૜ൗ ൯ has the distribution function  

(࢞)ࢄࢌ = ቀ૜
࢞ቁ ൬

૚
૜൰

࢞

൬
૚
૜൰

૜ି࢞

, ࢞ = ૙, ૚, ૛, ૜. 

and ࢔࢕࢙࢙࢏࢕ࡼ(૚) has the distribution function  

(࢞)ࢄࢌ =
૚ିࢋ

࢞! , ࢞ = ૙, ૚, ૛, ⋯ 

we reject ࡴ૙ as ࢄ ≤ ૛. Please calculate ࢻ and ࢼ. 
[Solution:] 

ࢻ = (ࢊࢋ࢚ࢉࢋ࢐ࢋ࢘ ࢙࢏ ࢚࢛࢈ ࢋ࢛࢚࢘ ࢙࢏ ૙ࡴ)ࡼ = ,൫૜࢒ࢇ࢏࢓࢕࢔࢏࢈~ࢄ൫ࡼ ૚
૜ൗ ൯, ࢄ ≤ ૛൯  

    = ૚ − ,൫૜࢒ࢇ࢏࢓࢕࢔࢏࢈~ࢄ൫ࡼ ૚
૜ൗ ൯, ࢄ = ૜൯ = ૚ − ቀ૜

૜ቁ ൬
૚
૜൰

૜

൬
૚
૜൰

૜ି૜

 

    =
૛૟
૛ૠ 

and  
ࢼ  = (૙ࡴ ࢚ࢉࢋ࢐ࢋ࢘ ࢚࢕࢔ ࢚࢛࢈ ࢋ࢛࢚࢘ ࢙࢏ ࢇࡴ)ࡼ = ,(૚)࢔࢕࢙࢙࢏࢕ࡼ~ࢄ)ࡼ ࢄ > ૛) 

     = ૚ − ,(૚)࢔࢕࢙࢙࢏࢕ࡼ~ࢄ)ࡼ ࢄ ≤ ૛) = ૚ − ቆ
૚ିࢋ

૙! +
૚ିࢋ

૚! +
૚ିࢋ

૛! ቇ 

     = ૚ − ૛. ૞ିࢋ૚ 
 

 
    


