
PART I: COMPUTER COMPONENT (Each part of each problem below is worth 1 mark for a 

total of 15 marks) 

All your solutions for the Computer Component are to be saved in ONE Word file that, when completed, 

can be subsequently saved and submitted as ONE pdf file. 

At this point, create this Word solutions file  and save under the filename: 

“ ” 

PROBLEM 1 

Problem 1a: Create Your Own Hypothetical Customer Experience/Satisfaction Questionnaire Survey

In your Word solutions file type in a main heading entitled “Final Computer Portion Version A_1”

Below this heading, type in the subheading “Problem 1a”. 

In your Word solutions file, under the subheading “Problem 1a” create your own survey questionnaire 
similar in Format to  Figure 1 Hypothetical Survey Questionnaire (see below). You may find it easier to 

create this survey within a table. In your survey questionnaire, proceed to replace all the items  shown 

in Figure 1 that are currently in red font, based on the following specifications: 

You are to create your own hypothetical customer experience/satisfaction questionnaire survey based 

on the format shown in Figure 1 below, consisting of 2 qualitative variables and  4 quantitative variables 

that satisfy the following specifications: 

All survey questions (variables)  are to relate to the same specific hypothetical population of your

choice (ie.”regular customers of John Smiths Seafood Restaurant”). Your survey can focus on customers

relating to a hypothetical company or government organization offering a hypothetical product ( or

products) and/or service (or services).  Make sure you create your own hypothetical specified population 

and do not use the same “names etc.” as used in the surveys presented in the computer part of this 

course or elsewhere. Avoid plagiarism.

• Your first variable  is to be a binary nominal variable ( with two  distinct values) with assigned

numeric codes “1” and “2”.

• Your second variable is to be an ordinal variable with three distinct values with assigned numeric

codes “1”, “2” and “3” .

• Your third and fourth variables are to be continuous variables that describe specific characteristics

relating to your population. You should attempt to create variables that could be considered to be

independent variables that help predict or explain your fifth and sixth variables (see below)

• Your fifth and sixth variables are to be quantitative variables (either discrete or continuous).  You

should attempt to create variables that could be considered dependent on your third and fourth

variables. In a typical  customer experience/satisfaction survey these variables would attempt to

measure customer attitudes or behaviour  such as:  the level of customer satisfaction or the degree

to which the customer uses or interacts with the specific product(s) or service(s) or company

defined in the  survey etc..

NOTE 1: Marks will be deducted, if you do not create a customer survey, with the types of variables
as described above.
NOTE 2: In ALL  your solutions relating to ALL questions relating to Confidence Intervals, Tests of
Hypotheses, and Regression, make sure that you finish your solution with a practical
interpretation stated in terms of the context of the survey you created.
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Note: It is okay if some (but not all) of the variables that you use in your survey are variables similar to

ones used in the surveys presented in the computer part of this course or elsewhere. You must avoid

creating a survey where all variables and all the values for each of the variables are  identical to a survey

presented in the computer part of this course or elsewhere. In other words, do NOT plagiarize.

Problem 1b: Create a Set of 20 Hypothetical Responses

In your Word solutions file, under Figure 1, type in the subheading: “Problem 1b”. 

In your  Word solutions file under the subheading Problem 1b,  create a table similar in format to Figure 

2 “Twenty Hypothetical Survey Responses: Sample Data” (see below). In your table proceed to replace 
all the items in Figure 2 that are currently in red font, based on the following specifications. 

You are to create a set of 20 hypothetical numeric responses for each of the six variables in your 

questionnaire survey according to the following specifications: 

• For all the responses, type in numeric values. You will be asked to recode some of these variables

in a subsequent problem.

• All numbers should be whole numbers (no decimals, no fractions, no commas, no dollar signs etc)

• For each of your Variables 3, 4, 5, 6, create a diverse set of numbers that is roughly symmetrically

distributed, where close to half the numbers are below the mean and the other half of the

numbers are above the mean.

(See Figure 1 below:) 



Figure 1:Hypothetical Survey Questionnaire 

Questionnaire 

For Office Use Only 

Please check off those boxes that apply to you. Variable Code 

1. Create Survey Question? (binary nominal variable) Var Name? 

 Name this value? 1 

 Name this value? 2 

2. Create Survey Question? (ordinal variable with 3 values) Var Name? 

 Name this value? 1 

 Name this value? 2 

 Name this value? 3 

3 Create Survey Question? (continuous independent variable) Var Name? 

4.Create Survey Question? (continuous independent variable) Var Name? 

5. Create Survey Question? (continuous or discrete dependent

variable)

Var Name? 

6. Create Survey Question? (continuous or discrete dependent

variable)

Var Name? 

(See Figure 2 below:) 



Figure 2: Twenty Hypothetical Survey Responses: Sample Data

Response 

No. 

Var 1 

Name? 

Var 2 

Name? 

Var 3 

Name? 

Var 4 

Name? 

Var 5 

Name? 

Var 6 

Name? 

1 ___ ___ ___ ___ ___ ___ 

2 ___ ___ ___ ___ ___ ___ 

3 ___ ___ ___ ___ ___ ___ 

4 ___ ___ ___ ___ ___ ___ 

5 ___ ___ ___ ___ ___ ___ 

6 ___ ___ ___ ___ ___ ___ 

7 ___ ___ ___ ___ ___ ___ 

8 ___ ___ ___ ___ ___ ___ 

9 ___ ___ ___ ___ ___ ___ 

10 ___ ___ ___ ___ ___ ___ 

11 ___ ___ ___ ___ ___ ___ 

12 ___ ___ ___ ___ ___ ___ 

13 ___ ___ ___ ___ ___ ___ 

14 ___ ___ ___ ___ ___ ___ 

15 ___ ___ ___ ___ ___ ___ 

16 ___ ___ ___ ___ ___ ___ 

17 ___ ___ ___ ___ ___ ___ 

18 ___ ___ ___ ___ ___ ___ 

19 ___ ___ ___ ___ ___ ___ 

20 ___ ___ ___ ___ ___ ___ 

Problem 1c Create a StatCrunch Data File for your Sample Data
Create a StatCrunch data file consisting of the set of 20 numeric responses that you created in Problem 

1b. Save this StatCrunch data file under the name “Your last name_final_data”by selecting the menu 

options: Data, Save. Note that this saves the data file to your Mydata folder at the Statcrunch website. 

Problem 1d Recode and Resave the Qualitative Variables in your StatCrunch Data File 

Before analyzing the qualitative variables in your StatCrunch data file, you will recode the responses to 

these variables to recognizable text descriptions of your choosing. When you recode each qualitative 

variable, make sure that you insert the recoded values in new columns (instead of replacing the original  

columns). Resave your StatCrunch data file under the same name “Your last name_final_data” (i.e. 

overwrite the original file). 



Note: Once you have completed this exam, it is very important that you submit this data file, along with 
the other solution files. 

To submit this data file, you will need to save this file to your hard drive, at which point you can upload 
this file when submitting your solutions files for marking. 

To save this StatCrunch data file to your hard drive, with the data file open in StatCrunch, click the 
menu options: Data, Export. Make sure that in the Export to computer window, all variables are 
selected and that “comma” is selected in the Delimiter box. Then select the Export button. 

This will save your data file, in the form of a comma delimited csv file, to the Downloads folder on your 
hard drive of your computer. This will be the file that you submit with your solutions files for marking. 

NOTE: Your solutions will NOT be marked unless you submit this data file, in the form of a comma 
delimited csv file as described above. 

To complete Problem 1d, open the exported data file and it should open in Excel or some other 
spreadsheet file.  
Copy and paste all the variables and data from the Excel (spreadsheet) file to your Word solutions file 

under the subheading Problem 1d.This will ensure that your columns are properly aligned when pasted 

to your Word solutions file. 

Problem 1e.  

In this question you are to use StatCrunch to construct a 99% confidence interval for the population 

mean relating to  Variable 3 based on the twenty values you created for this variable in Problem 1 

above. Copy and paste the StatCrunch Confidence Interval window (which displays the answer) to your 

Word solutions file under the subheading Problem 1e. Under this window, in the Word solutions 

document, type in the confidence interval computed. Interpret your solution. Appropriately interpret 
your interval.

Problem 1f  

Referring to Problem 1e above, use StatCrunch to determine what sample size is required for estimating 

the population mean relating to Variable 3 assuming a margin of error equal to 10% of the sample mean 

and a 99% level of confidence? To answer this, assume that the population standard deviation equals 

the sample standard deviation, for just this one problem  part 1f.  Copy and paste the StatCrunch 
window (which displays the answer) to your Word solutions file under the subheading Problem 1f. 

Under this window, in the Word solutions document, type in the required minimum sample size. 

Problem 1g  

In constructing  the confidence interval in  Problem 1 e above, you made a key assumption regarding the 
sample data for  Variable 3. At a 2% level of significance, conduct the appropriate hypothesis test to 
check this assumption. In your Word solution file, under a subheading entitled Problem 1g, display all 
the steps using the 4 step P-value Approach. Copy and paste the Hypothesis Test results window from 

StatCrunch to your Word solutions file under Step 2 of the test. Interpret your final decision.



Problem 1h  

At a 5% level of significance, use StatCrunch to conduct the appropriate test of hypothesis  for the true 

population proportion of Variable 1’s customers that have the attribute represented by the “2” code, 

based on the 20 data values you created for Variable 1 in your survey in Problem 1. In this problem you 

are to test whether the population proportion is less than  50%. In your Word solution file, under a 

subheading entitled Problem 1h, display all the steps using the “4 step P-value Approach”. Copy and 

paste the Hypothesis Test Results window (that displays the correct test statistic and P-value)  from 

StatCrunch to your Word solutions file under Step 2 of the test. Interpret your final decision.

Problem 1i  

At a 1% level of significance, conduct a two-tailed test of hypothesis comparing the equality of two 

population means defined as follows. The first population mean relates to the mean of those values of 

Variable 4 that have the attribute represented by the “1” code for Variable 1. The second population 

mean relates to the mean of those values of Variable 4 that have the attribute represented by the “2” 

code for Variable 1. Do NOT use the pooled variance option when conducting this test and assume 

normal populations. In your Word solution file, under a subheading entitled Problem 1i, display all the 

steps using the 4 step P-value Approach. Copy and paste the Hypothesis Test results window from 

StatCrunch to your Word solutions file under the under Step 2 of the test. Interpret your final decision.

Problem 1j  

In conducting the Two Population Means test in Problem 1i above, you made the assumption of not 
using the pooled variance option. At a 5% level of significance, test this assumption. In your Word 
solution file, under a subheading entitled Problem 1j display all the steps using the 4 step P-value 

Approach. Copy and paste the appropriate Hypothesis Test results window from StatCrunch to your 

Word solutions file  under Step 2 of the test. Interpret your final decision.

Problem 2 

Problem 2a:  

Find the equation of the linear regression line relating  Variable 6 and Variable 4 in your survey, based 

on the 20 pairs of sample data values you created for these two variables in Problem 1. Copy and paste 

the first screen of the Simple Linear Regression results window from StatCrunch to your Word 

solutions file under the subheading Problem 2a.Type the linear regression equation under the pasted 

Simple Linear Regression results window. 

Problem 2b:
Based on the appropriate output displayed in the Simple Linear Regression Results window, what 
percent of the variation in the dependent variable is explained by the independent variable? Type your 
answer in the Word solutions file under the subheading Problem 2b. Appropriately Interpret your 
answer.



Problem 2c 

Based on the appropriate output displayed in the Simple Linear Regression Results window, is there a
positive (direct) or negative (inverse) relationship between the independent variable and the dependent 
variable. How can you tell? Explain by referring to at least two different sources of output displayed in 
the Simple Linear Regression Results window .Type your answer in the Word solutions file under the 
subheading Problem 2c. Make sure that you answer is stated in the context of your survey.

Problem 2d  
Based on the appropriate output displayed in the  Simple Linear Regression Results window, conduct the 
appropriate hypothesis test to see if there is a significant positive relationship between the independent 
variable and the dependent variable. Assume a Level of Significance of 5%.  In your Word solution file, 
under a subheading entitled Problem 2d, display all the steps using the 4 step P-value Approach. Type 
the appropriate P-value in the Word solutions file, under Step 2 of the hypothesis test. Appropriately 
interpret your final decision.

Problem 2e  
Construct a 99% prediction interval for Variable 6 based on a specific value that you specify for Variable 
4. Based on the appropriate Simple Linear Regression Results window, pasted in your Word document, 
type the prediction interval in the Word solutions file under the subheading Problem 2e. Appropriately 
interpret your prediction interval.



PART II: THEORY COMPONENT: (total 60 marks) 

In order to get full marks for any solution, you need to SHOW ALL WORK and clearly show all the correct 
formulae with all the numbers correctly substituted in the correct formula. It is assumed that you are 

using your calculator in all computations unless otherwise specified in the question. Where relevant, 
keep all your work and your final answer to a minimum of four decimals, unless otherwise stated. 

NOTE: In ALL  your solutions relating to ALL questions in the Theory Component, make sure that you 
finish your solution with a practical interpretation or explanation stated in terms of the context of the 
survey you created.

Note that all the statistics tables (z, t-table etc..) are provided in Appendix 1 at the end of this exam. 

For this Theory Component, it is assumed that you will print out this component and that you will write 

in all your work in the space provided in each question. Once all your solutions have been completed, 

scan all the solutions for the Theory Component into ONE PDF file entitled:  

“

If you do not print out this component it is very important that you submit each of your solutions in a 
way so that  the question displays above each solution.

Problem 3 

Problem 3a  

Construct a 96% confidence interval estimate for the true population proportion of Variable 1’s 

customers that have the attribute represented by the “1” code, based on the 20 data values you created 

for Variable 1 in your survey in Problem 1. Interpret your confidence interval.  [6 marks] 
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Problem 3b 

Referring to Problem 3a above, find the minimum number of customers that must be sampled in order 

for the 96% confidence interval estimate to be within 2% of the true population proportion Use the 

sample proportion from your survey in Problem 1, as the preliminary estimate of the true population 

proportion. Show all work                                                                                                                     [3 marks] 

Problem 3c. What key assumption did you make in order to be able to use the formula shown in 

Problem 3a above? Is this assumption satisfied based on the 20 values you created for Variable 1 in 

Problem 1? Fully Explain.   [2 marks] 

Problem 3d.In general, what factors can affect the margin of error of the confidence interval estimate for a 

population proportion? Fully explain your answer.   [3 marks] 



Problem 4 

Problem 4a 

At a 1% level of significance, conduct the appropriate test of hypothesis involving the population mean 

for Variable 5  in your survey. Create a right tailed test where you specify the hypothesized mean (feel 

free to specify any value for the population claim that makes sense given your data). In your answer 

make sure that you show H0 and Ha, sketch the sampling distribution showing the critical value(s) and 

the rejection region. Use your calculator to  compute the test statistic and also state the decision and 

conclusion in the context of the survey. Show all your work .                                                    [10 marks] .

Problem 4b What key assumption did you make in conducting the test in Problem 4a. Fully Explain.

 [2 marks] 



Problem 5 
At a 2.5% level of significance, conduct the appropriate hypothesis test to see if there is a statistically 
significant positive  correlation between Variable 3 and Variable 5, based on the twenty 20 pairs of 
sample data values you created for these two variables in Problem 1. In your answer make sure that you 
show H0 and Ha, sketch the sampling distribution showing the critical value(s) and the rejection region. 
Use your calculator to  compute the correlation coefficient and test statistic and also state the decision 
and conclusion in the context of the survey. Show all your work .                                              [10 marks]





Problem 6 
At a 1% level of significance conduct a test of hypothesis to determine whether there is a significant 
relationship between  Recode(Variable1) and Recode(Variable2), based on the twenty customer
responses you created in Problem 1. In your answer make sure that you construct, by hand, the 
appropriate table showing all the frequencies ,expected, and marginal frequencies. Also show H0 and
Ha, sketch the sampling distribution showing the critical value(s) and the rejection region. Use your 
calculator to  make all the required computations including  the test statistic and also state the
decision and conclusion in the context of your  survey. Show ALL work.

 [10 marks] 





Problem 7  

Problem 7a 

At a 2 % level of significance, conduct a two-tailed test of hypothesis comparing the equality of two 

population means defined as follows. The first population mean relates to the mean of those values of 

Variable 6 that have the attribute represented by the “1” code for Variable 1. The second population 

mean relates to the mean of those values of Variable 6 that have the attribute represented by the “2” 

code for Variable 1. Use the pooled variance option when conducting this test. In your answer make 

sure that you show H0 and Ha, sketch the sampling distribution showing the critical value(s) and the 

rejection region. Use your calculator to  make all the required computations and also state the

decision and conclusion in the context of your survey. Show all your work 

 [10 marks] 





Problem 7b What assumptions did you make in conducting the test in Problem 7a 

above. Identify ALL key assumptions and fully explain.  [4 marks]



APPENDIX 1 



Table 4 Standard Normal Distribution (continued) 
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