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               Quiz 1       2021. 03. 30 
1. (30%)  

(a) (20%) A population proportion is ퟎ. ퟓ. A simple random sample of size ퟐퟓퟎퟎ 
will be taken for (i), and the sample proportion 푷 will be used to estimate the 
population proportion p.  

    (i) What is the probability that the sample proportion will be within ±ퟎ. ퟎퟏ  
of the population proportion, i.e. 푷(|푷 − 풑| ≤ ퟎ. ퟎퟏ)? 

(ii) Suppose the probability that a sample proportion will be within ±ퟎ. ퟎퟎퟓ  
of the population proportion is ퟎ. ퟗퟓ, i.e., 푷(|푷 − 풑| ≤ ퟎ. ퟎퟎퟓ) = ퟎ. ퟗퟓ.  
What is the sample size n? 

  (b) (10%) Suppose we have a population of 72 elements, 풚ퟏ, 풚ퟐ , ⋯ , 풚ퟕퟐ, 
 

ퟏퟏ ퟏퟐ ퟏퟑ ퟏퟒ ퟏퟓ ퟏퟔ ퟏퟕ ퟏퟖ ퟏퟗ 
ퟐퟏ ퟐퟑ ퟓ ퟕ ퟐퟗ ퟐ ퟐퟒ ퟔ ퟑퟖ 
ퟑ ퟔ ퟐퟕ ퟐퟖ ퟐퟗ ퟎ ퟐ ퟑퟏ ퟖ 

ퟒퟐ ퟑퟒ ퟔ ퟖ ퟗ ퟏ ퟑ ퟓ ퟒퟕ 
ퟑퟐ ퟓퟎ ퟒퟎ ퟐퟒ ퟑퟑ ퟒퟒ ퟒퟓ ퟒퟖ ퟒퟒ 
ퟒퟕ ퟑퟏ ퟑퟔ ퟑퟗ ퟒퟔ ퟒퟓ ퟑퟗ ퟑퟖ ퟒퟓ 
ퟐퟕ ퟒퟑ ퟓퟒ ퟑퟔ ퟑퟒ ퟒퟖ ퟐퟑ ퟑퟔ ퟒퟐ 
ퟑퟒ ퟑퟗ ퟑퟒ ퟑퟓ ퟒퟐ ퟓퟑ ퟐퟖ ퟒퟗ ퟑퟗ 

Suppose the first row of the table of random number is  
ퟏퟑퟏퟓퟒ ퟕퟏퟕퟒퟒ ퟓퟗퟗퟖퟔ ퟓퟖퟔퟖퟑ ퟓퟏퟏퟎퟐ ퟗퟑퟏퟎퟖ ퟖퟎퟕퟏퟒ ퟏퟓퟏퟒퟏ ퟔퟑퟐퟕퟏ ퟕퟗퟗퟒퟓ   

   (i) Please use systematic sampling to obtain a sample of 3 elements. 
     (ii) Consider the population as 3 stratums (in order), i..e,  
        Stratum 1:풚ퟏ, ⋯ , 풚ퟐퟒ; Stratum 2:풚ퟐퟓ , ⋯ , 풚ퟒퟖ; Stratum 3: 풚ퟒퟗ, ⋯ , 풚ퟕퟐ 
       Please use stratified random sampling to obtain a sample of ퟓ data,   
       ퟏ data from stratum ퟏ, ퟏ data from stratum ퟐ, ퟑ data from stratum  
 
2. (30%) A sample size of ퟏퟔퟎퟎ  provides a sample mean of ퟓퟏ  and sample 

standard deviation of ퟐퟎ.  
(a) Develop a ퟗퟓ% confidence interval for the population mean. 
(b) Develop a ퟕퟎ% confidence interval for the population mean.  
(c) If another sample with sample size 퐧 ≥ ퟑퟎ and sample deviation ퟑퟎ  

provides a ퟗퟓ% confidence interval of which length is the half (ퟏ ퟐ) of the  

length of the confidence interval given in (a), find 퐧. 
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3. (20%) The following data have been collected for a sample from a normal 
population   

ퟐ ퟒ ퟔ ퟒ 

  (a) Find the ퟗퟎ% confidence interval for the population mean.  
  (b) With a ퟗퟓ% confidence interval , what size sample would be required to  
     estimate the population mean with the margin error equal to ퟎ. ퟐퟓ? 
 
4. (20%) A sample of ퟗퟎퟎ provided a sample proportion of 풑 = ퟎ. ퟏ.  

(a) Find the ퟗퟓ% confidence interval for the population proportion.  
(b) With a ퟗퟎ%  confidence level, what sample size would be required to 

estimate the population proportion with a confidence interval with the length 
equal to ퟎ. ퟎퟐ? 

 
5. (20%) 

(a) Let X be normal random variable with mean 흁  and variance ퟏ . For the 
following hypothesis test 푯ퟎ: 흁 = ퟑ vs 푯풂: 흁 > ퟑ , i.e., 푯ퟎ: 푿~푵(ퟑ, ퟏ) vs 

푯풂: 푿~푵(흁, ퟏ), 흁 > ퟑ, we reject 푯ퟎ as 푿 > ퟒ. Please calculate 휶 and find 
the range of 휷. 

(b) Suppose that the sample size 풏 ≥ ퟑퟎ and the population variance 흈ퟐ is 
known. Please derive the ퟏퟎퟎ(ퟏ − 휶)% confidence interval with the form 
(−∞, 풄] for the population mean, where 풄 is the quantity to be determined.  

    (Hint: using sampling distribution of the sample mean 푿) 
 
 


