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               Final        2021. 06. 22 
1. (20%)  
 (a)  The following data have been collected for a sample from a normal population   

ퟐ ퟒ ퟕ ퟏퟏ 

  As 휶 = ퟎ. ퟎퟏ , test the hypothesis 푯ퟎ: 흁 ≥ ퟖ 풗풔. 푯풂: 흁 < ퟖ  by the classical 
(critical value) method.   

 (b) A new brand of breakfast cereal is being market tested. The consumers were 
asked whether they liked or disliked the cereal. You are given their responses 
below. Let p be the proportion of all consumers who will like the cereal. 

  퐑퐞퐬퐩퐨퐧퐬퐞  퐅퐫퐞퐪퐮퐞퐧퐜퐲 
  퐋퐢퐤퐞퐝  ퟏퟒퟖퟖ 
퐃퐢퐬퐥퐢퐤퐞퐝   ퟗퟏퟐ 

             ퟐퟒퟎퟎ 
퐓est  H_0:p=0.64 vs. H_a:p≠0.64 based on the p-value method at 
휶 = ퟎ. ퟎퟓ. 

2. (40%) 
 (a) Consider the following data for two random samples taken from two normal 

populations with equal variances. Consider the data as the independent-
samples data.  
퐒퐚퐦퐩퐥퐞 ퟏ ퟏퟏ ퟏퟐ ퟖ ퟕ ퟕ ퟗ 

퐒퐚퐦퐩퐥퐞 ퟐ ퟓ ퟖ ퟔ ퟕ ퟒ  

  (i) Use t test for the following hypothesis  
푯ퟎ: 흁ퟏ − 흁ퟐ ≤ ퟑ 풗풔. 푯풂: 흁 > ퟑ, 

   by the classical method (critical value) at 휶 = ퟎ. ퟎퟓ. 
  (ii) Test the following hypothesis  

푯ퟎ: 흁ퟏ − 흁ퟐ = ퟎ 풗풔. 푯풂: 흁ퟏ − 흁ퟐ ≠ ퟎ, 
   by the confidence interval method with 휶 = ퟎ. ퟏ. 

 (b) The following results are sample proportions for two independent samples 
taken from the two populations. 

퐒퐚퐦퐩퐥퐞 ퟏ 퐒퐚퐦퐩퐥퐞 ퟐ 

풏ퟏ = ퟐퟎퟎ 풏ퟐ = ퟐퟎퟎ 

풑ퟏ = ퟎ. ퟐ 풑ퟐ = ퟎ. ퟑ 

(i) Find the 95% confidence interval of 풑ퟏ − 풑ퟐ. 
 (ii) Test 푯ퟎ: 풑ퟐ ≥ 풑ퟏ 풗풔. 푯풂: 풑ퟐ < 풑ퟏ at 휶 = ퟎ. ퟎퟐ by the p-value  

method. 
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3. (15%) The data were selected from each of three normal populations with equal 
variances. The data obtained follow.  

퐎퐛퐬퐞퐫퐯퐚퐭퐢퐨퐧 퐒퐚퐦퐩퐥퐞 ퟏ 퐒퐚퐦퐩퐥퐞 ퟐ 퐒퐚퐦퐩퐥퐞 ퟑ 
ퟏ ퟖ ퟔ ퟖ 
ퟐ ퟓ ퟔ ퟕ 
ퟑ ퟑ ퟕ ퟗ 
ퟒ ퟔ ퟓ ퟔ 
ퟓ ퟔ ퟑ ퟓ 

퐒퐚퐦퐩퐥퐞 퐦퐞퐚퐧 ퟓ. ퟔ ퟓ. ퟒ ퟕ 
퐒퐚퐦퐩퐥퐞 퐯퐚퐫퐢퐚퐧퐜퐞 ퟑ. ퟑ ퟐ. ퟑ ퟐ. ퟓ 

  Set up the ANOVA table for this problem and test the null hypothesis that the 
three population means are equal , i.e., 푯ퟎ: 흁ퟏ = 흁ퟐ = 흁ퟑ, at 휶 = ퟎ. ퟎퟓ.  

4. (30%) 
 (a) A lottery is conducted that involves the random selection of numbers from 1 to  

4. To make sure that the lottery is fair, a sample of 200 was taken.  The 
following results were obtained: 

퐕퐚퐥퐮퐞 ퟏ ퟐ ퟑ ퟒ 
퐅퐫퐞퐪퐮퐞퐧퐜퐲 ퟒퟎ ퟓퟓ ퟔퟎ ퟒퟓ 

Using chi-square statistic to test the hypothesis that the lottery is fair, i.e., 
푯ퟎ: 풑ퟏ = 풑ퟐ = 풑ퟑ = 풑ퟒ = ퟎ. ퟐퟓ at 휶 = ퟎ. ퟎퟓ, where 풑풊, 풊 = ퟏ, ퟐ, ퟑ, ퟒ, is the 
probability of number 풊 being selected.  

 (b) Shown below is a 2 x 2 contingency table with observed values from a sample 
of 100.  At 휶 = ퟎ. ퟏ, using chi-square statistic to test for independence of the 
row and column factors: 

  퐂퐨퐥퐮퐦퐧 퐅퐚퐜퐭퐨퐫  
  퐗 퐘 퐓퐨퐭퐚퐥 

퐑퐨퐰 
퐅퐚퐜퐭퐨퐫 

퐀 ퟐퟓ ퟑퟓ ퟔퟎ 
퐁 ퟐퟓ ퟏퟓ ퟒퟎ 

퐓퐨퐭퐚퐥 ퟓퟎ ퟓퟎ ퟏퟎퟎ 
5. (30%) For the regression model 풚풊 = 휷ퟎ + 휷ퟏ풙풊 + 흐풊, 풊 = ퟏ, ⋯ , ퟔ, 흐풊~푵(ퟎ, 흈ퟐ), 

with the following results:  

풙 = ퟏퟎ, 풚 = ퟏퟓ, ∑ (풙풊 − 풙)ퟐퟔ
풊 ퟏ = ퟐퟓퟎퟎ, 

∑ (풚풊 − 풚)ퟐퟔ
풊 ퟏ = ퟔퟒퟎퟎ, ∑ (풙풊 − 풙)(풚풊 − 풚)ퟔ

풊 ퟏ =2000. 

   (a) Find the least squares estimate and the fitted regression equation. 
   (b) Provide an ANOVA table and use F statistic to test 푯ퟎ: 휷ퟏ = ퟎ at 휶 = ퟎ. ퟎퟓ. 
   (c) Determine 푹ퟐ and 풓푿풀. 


