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Stat 431/511 Midterm, Summer 2004 
 

July 19, 2004 
 
 
 
 
Time:  90 minutes 
 
 
Instructions: 
 
1. The midterm is closed book. Up to 3 pages one-sided A4 sized cheat sheets are allowed. 

Normal table and t-table are provided. 
2. You may use a calculator. 
3. Show your work and partial credits will be given. 
4. You must write the exam using pen (not pencil). 
5. When performing hypothesis tests, clearly state the null and alternative hypothesis and show 

the critical value and/or P-value (from the table) when appropriate. 
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1.  (8 pts) In any bottling process a manufacturer will lose money if the bottles contain 
either more or less than is claimed on the label. Suppose a quality manager for a catsup company 
is interested in testing whether the mean number of ounces per family size bottle differs from the 
labeled amount of 24 ounces. The manager samples 90 bottles, measures the weight of their 
contents, and finds that x  = 23.96 and s = 0.32. 
 

a)  Does the sample evidence indicate that the catsup dispensing machine needs 
adjustment? State null and alternative hypotheses and test at α = .05. 

 
 
 
 
 
 

 
 
 
 
b)  Find a 99% confidence interval for the mean number of ounces of catsup being 

dispensed. 
 
 
 
 
 
 
 
 
 
c)  Bottles having net weight less than 23.76 ounces are more than 1% underweight, and 

hence can be cited by the FDA as being mislabeled. Using the data provided, give the 
best available estimate of the proportion of catsup bottles that will fail to meet the FDA 
standard of weighing at least 23.76 ounces. 
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2  (10 pts.)  Is there a difference between the average SAT scores of males and 
females? The CSDATA data set summarized below gives the math scores for a group of 
224 computer science majors.  
 

 
 
 
 
 
 
 
 
 
 

 
SAT-FEMALE

300 350 400 450 500 550 600 650 700 750

Quantiles

maximum
 
 
 
quartile
median
quartile
 
 
 
minimum

100.0%
99.5%
97.5%
90.0%
75.0%
50.0%
25.0%
10.0%

2.5%
0.5%
0.0%

 740.00
 740.00
 720.00
 650.00
 630.00
 570.00
 510.00
 460.00
 356.00
 300.00
 300.00

Moments

Mean
Std Dev
Std Error Mean
Upper 95% Mean
Lower 95% Mean
N
Sum Weights

 565.0253
  82.9294
   9.3303

 583.6005
 546.4501
  79.0000
  79.0000

 
 
 
 
For a) and b), assume that 1 2σ σ σ= = . 
 

a) Is the data significant at .05α =  level to show that the mean SAT score of males 
is different from that of females? Set up appropriate hypotheses and carry out the 
test. 

 
 
 
 
 
 
 
 
 
 
 

SAT-MALE

400 450 500 550 600 650 700 750 800 850

Quantiles

maximum
 
 
 
quartile
median
quartile
 
 
 
minimum

100.0%
99.5%
97.5%
90.0%
75.0%
50.0%
25.0%
10.0%

2.5%
0.5%
0.0%

 800.00
 800.00
 770.00
 720.00
 670.00
 620.00
 550.00
 496.40
 455.45
 400.00
 400.00

Moments

Mean
Std Dev
Std Error Mean
Upper 95% Mean
Lower 95% Mean
N
Sum Weights

 611.7724
  84.0206
   6.9775

 625.5641
 597.9807
 145.0000
 145.0000
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b) Is the data significant at .01α =  to show that the mean SAT score of female 
students is at least 10 points lower than the mean score for male students?  
Again set up the hypotheses and carry out the test. 

 
 
 
 
 
 
 
 
 
 
 

c) We are also interested in the overall mean SAT scores. Find a 95% confidence 
interval for the overall mean SAT scores. 

1) Derive a formula first. 
2) Calculate the interval. 

 
 
 
 
 
 
 
 
 
 
 

 
d) Also carry out a test that the overall mean SAT score for this year is higher than 

594 which was reported for the previous year.  Use .05α = . You need to 
proceed as following: 1) Set up the hypotheses. 2) Give the testing statistic and 
explain why. 3) Carry out the test. 
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3  (7 pts.)  The following table has results from a random survey of 500 Rural Americans and 
1000 Urban Americans. All were asked whether environmental pollution is an important 
problem for American society. The results were as follows: 
  

Respondent type: Answered “YES” Answered “NO” 
Urban 650 350 
Rural 200 300 

 
a)  Give a 95% confidence interval for the proportion of all Urban Americans who would 

answer “YES” to this question. 
 
 
 
 
 
 
 
 
 
b)  Give a 95% confidence interval for the difference between the proportion of Urban 

Americans and Rural Americans who would answer “YES” on this question. 
 
 
 
 
 
 
 
 
 
c)  Actually, only 15% of all Americans are classified as Rural. (The data above thus over-

represent Rural America.) Give an estimate for the overall proportion of all Americans 
who would answer “YES” to this question. Now give a 95% confidence interval for this 
proportion. 
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4  (5 pts) Suppose that X follows a Bin(100, p) distribution. Consider the hypotheses: 
 

0 aH : p=.5 v.s. H : p .5≠  
 
Answer the following questions using the normal approximation to the binomial distribution. 
 

a)  Consider the test that rejects 0H if |X-50| > k. Find the value of k so that the type 
I error of the test is .05. 
 
 
 
 
 
 
 
 
 
 
 
 
 

b)  Consider the test that rejects 0H if |X-50| > 2. Calculate its type II error when p=.55. 
 
 

  
  


