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Instructions 
 

1. There are 13 problems.  The total score is 35 points. 
2. This is a closed book examination.  Students are allowed to use a calculator. 
3. Make sure that you write your name/student ID/ and Section number on EVERY 

sheet of examination paper.   

 
 
 



Page 2 of 9 
 

Name______________________________ Student ID_______________ Seat No. _____Section ______ 
___________________________________________________________________________________________________________________ 

 

 

1. For 1a-1b, state TRUE or FALSE.          (2 points) 

 

a) The standard deviation of all possible sample proportions increases as the sample size 

increases.         ____________  

 

b) The central limit theorem states that as sample size increases, the distribution of 

population more closely approximates a normal distribution.  ____________ 

 

2. (Please circle your answer)        (1 point) 

Consider two population distributions labeled A and B.  Distribution A is highly skewed 

and non-normal, while the distribution B is slightly skewed and near normal.  In order for 

the sampling distributions of the sample means for populations A and B to achieve the 

same degree of normality:  

A. Population A will require a larger sample size. 

B. Population B will require a larger sample size. 

C. Populations A and B will require the same sample size. 

D. None of the above 

 

 

3. A random sample of students at MUIC size 30 is taken from a population with a mean 50 

and standard deviation 5.  What is x ?      (1 point) 
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4. There are 2 ICNS104 sections for the fall semester, the test scores for each section are 

given as follow:       

Section 1 : 13, 19, 14, 17, 21, 14, 15, 10, 13, 15 
 

Section 2 : 16, 14, 19, 18, 19, 20, 15, 18, 17, 18 

Some computed results are summarized as following: 

   

 Mean Standard Deviation 

Section 1 15.10 3.18 

Section 2 17.40 1.90 

 
Test whether the means of the scores for section1 is less than the mean score for section 

2 at the significant level of 0.05.  (Assume equal population variances)  (4 points)
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5. Let p1 represent the population proportion of male students who are in favor of a new 

uniform policy.  Let p2 represent the population proportion of female students who are in 

favor of a new uniform policy.  Out of the 265 male students 106 of them are in favor of a 

new uniform policy.  Out of the 285 female students only 57 of them are in favor a new 

uniform policy.  At  = 0.01, can we conclude that the proportion of male students who 

favor a new uniform policy is more than 5% higher than proportion of female students 

who favor the new uniform policy?      (4 points) 
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6. The AAA Sugar Producers Association wants to estimate the mean yearly sugar 

consumption.  A sample of 16 people reveals the mean yearly sugar consumption to be 60 

pounds with standard deviation of 20 pounds.  Construct a 90% confidence interval for 

the population mean.        (2 points) 

 

 

 

 

7. The Thai PBS TV network is considering replacing one of the prime time crime 

investigation shows with a new family oriented show.  Before a final decision is made, 

network executives commission a sample of 400 viewers.  After viewing the comedy, 250 

indicated they would watch the new show and suggested it replace the crime 

investigation show.  Based on this finding, construct a 99% confidence interval for the 

population proportion.         (2 points) 

 

 

 

 

 

 

8. Suppose the President wants an estimate of the proportion of the population who 

support his current policy toward gun control.  The President wants the estimate to be 

within 0.04 of true proportion.  Assume a 95% confidence level.  The President’s political 

advisors estimated the proportion supporting the current policy to be 0.6.  How large of a 

sample is required?       (2 points) 
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9. The manufacturer of the X-15 steel-belted radial truck tire clams that the mean mileage 

the tire can be driven before the tread wears out is 60,000 miles.  The population 

standard deviation of the mileage is 5,000 miles.  The Cross Truck Company bought 48 

tires and found that the mean mileage for their truck is 59,500 miles.  Is Cross’s 

experience different from that claimed by the manufacturer at the 0.05 significance level?

           (4 points) 

 

 

 

 

 

 

 

 

 

 

 

 

 

10. Find the p-value for 5.0:0 pH versus 5.0: pHa when 225n  and .54.0p


  

          (2 points) 
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11. The effect of shelf height on the supermarket sales of canned dog food is investigated. An 

experiment was conducted, involving three levels of shelf height: knee level, waist level, 

and eye level.  During each day, the shelf height of the canned dog food was randomly 

changed on three different occasions Sales, in hundreds of dollars, of dog food per day 

for the three shelf heights are given.  The manager wants to test whether there is a 

significant difference in the average daily sales of this dog food based on shelf height 

using the following sample data.       

Knee Level Waist Level Eye Level 

77 88 85 

82 94 85 

86 93 87 

78 90 81 

81 91 80 

86 94 79 

77 90 87 

81 87 93 

a. Write down the null and alternative hypotheses.    (0.5 point) 
 

 

b. Complete the following ANOVA Table.     (1.5 points) 
 

source df sum of squares mean square F p-value 

between groups ____ ________ 199.625 ______ 0.000 

within groups ____ ________ 13.750   

total ____ ________    

 

c. Determine the values of the following measures.    (1 point) 
 

i. SSE  =  __________ 

ii. SSTO = __________ 

iii. MST = __________ 

 

d. Based on the data, is there a significant difference in the average daily sales of this 
dog food based on shelf height?  Make a conclusion at 5% level of significance. 

(1 point) 
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12. A nutritionist wants to determine whether she can estimate the calories per day needed 

by a person from his/her age.  Therefore, the nutritionist collected the data from 12 

participants as shown below:  

Age 21 22 23 24 25 26 27 28 29 30 31 32 

Calories  2187 2182 2174 2166 2159 2152 2142 2138 2131 2121 2118 2111 
 

The nutritionist analyzed the data and the results obtained are as shown below. 

ANOVA 

source SS df MS F 

regression (explained) 7211.47 1 7211.47 3075.728 
residual (unexplained) 23.45 10 2.345  
Total 7234.92 11   

 

COEFFICIENTS 

variable coefficient t p-value 

intercept 2336.604 682.83 0.000 
age -7.10 -55.46 0.000 

 

Answer the following questions. 

a. Write down an equation of the least squares line.    (1 point) 
 

 

 

b. If there exists a relationship between age and calories needed, do you expect a 
positive or a negative relationship?  Why?      (1 point) 

 

 

 

 

c. Determine SSE and s.        (1 point) 
 

 

 

 

 



Page 9 of 9 
 

Name______________________________ Student ID_______________ Seat No. _____Section ______ 
___________________________________________________________________________________________________________________ 

 

d. Find a 90% confidence interval for the slope.     (1 point) 
 

 

 

 

 

 

 

 

 

 

 

13. Answer the following questions. 
a. If a researcher wants to know whether a simple linear regression line has a negative 

slope, write down appropriate null and alternative hypotheses. 
(1.5 points) 

 

 

 

b. In linear regression analysis, one can expect that the fitted regression line is close to 
the actual data if which of the following is (are) true.  Circle ALL the correct answer(s).
          (1.5 points) 

i. The coefficient of correlation is close to 1. 
ii. The coefficient of correlation is close to 0. 

iii. The coefficient of correlation is close to -1. 
iv. The coefficient of determination is close to 1. 
v. The coefficient of determination is close to 0. 

vi. The coefficient of determination is close to -1. 
 

 


