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Section 1: 
A researcher is investigating the fertility of four types of lots of land in a rural area. He 

recorded the yield of the lands and table-1 and table-2 summarize the results. To find out if 

there is a difference in the yields he conducted ANOVA test (table-3) 

Table-1 
Land-A Land-B Land-C Land-D 

8.9 8 9.8 8.6 

8.7 8.3 8.8 8.9 

8.6 8.2 9.2 8.1 

9.3 9 9.7 7.8 

9.1 9.1 10.4 8.1 

9.1 8.3 8.9 8 

9.6 8.8 10.4 8.4 

9.7 9.1 9.7 9.1 

9 9 9.5 8.8 

 

Table-2 

SUMMARY 
    

Groups Count Sum Average Variance 

Land-A 9 82 9.111111 0.138611 
Land-B 9 77.8 8.644444 0.192778 
Land-C 9 86.4 9.6 0.33 

Land-D 9 75.8 8.422222 0.204444 
 

Table-3 

ANOVA 
      

Source of 
Variation 

SS df MS F P-value F crit 

Between Groups 7.382222222 3 2.460741 11.3682 3.09749E-
05 

2.90112 

Within Groups 6.926666667 32 0.216458       
Total 14.30888889 35         
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Questions: 
1) Why did the researcher use ANOVA? 

2) Given the data in the ANOVA table make a conclusion regarding the yields in the lands (use the 6 steps 

hypothesis testing process) 

3)  Check to see if there is a difference between  

a. Land-A and Land-B  

b. Land-A and Land-C 

 

Upon further investigation, the researcher learned that lands are managed by different farmers. Table-4 

shows the yields of land relative to type and farmers and table-5 shows the corresponding ANOVA table.  

 

Table-4 

Farmer  Land-A Land-B Land-C Land-D 
Christian 8.9 8 9.8 8.6 
Dave 8.7 8.3 8.8 8.9 
Jenny 8.6 8.2 9.2 8.1 
Alice 9.3 9 9.7 7.8 

Norah 9.1 9.1 10.4 8.1 
Fawzi 9.1 8.3 8.9 8 
Sam 9.6 8.8 10.4 8.4 
Dano 9.7 9.1 9.7 9.1 
Mona 9 9 9.5 8.8 

 

Table-5 

ANOVA 
      

Source of 
Variation 

SS df MS F P-value F crit 

Rows 3.21388
9 

8 0.40173
6 

2.59688
8 

0.03359 2.355081 

Columns 7.38222
2 

3 2.46074
1 

15.9066
3 

6.6E-06 3.008787 

Error 3.71277
8 

24 0.15469
9 

      

Total 14.3088
9 

35         

 

Questions: 

4) Name the dependent variable, treatment variable and blocking variable  

5) What do you conclude from the ANOVA table? 

HINTS: 



 
 

 
Section 2: 
There are many restaurants in northeastern South Carolina. They serve beach vacationers in 

the summer, golfers in the fall and spring, and snowbirds in the winter. Bill and Joyce 

Tuneall manage several restaurants in the North Jersey area and are considering moving to 

Myrtle Beach, SC, to open a new restaurant. Before making a final decision, they wish to 

investigate existing restaurants and what variables seem to be related to profitability. They 

gather sample information where profit (reported in $000) is the dependent variable and the 

independent variables are: 
 
X1 the number of parking spaces near the restaurant. 

X2 the number of hours the restaurant is open per week. 

X3 the distance from Peaches Corner, a landmark in Myrtle Beach. 

X4 the number of servers employed. 

X5 the number of years the current owner has owned the restaurant. 

 

 
 

1) What is the amount of profit for a restaurant with 40 parking spaces that is open 72 hours per week, is 10 

miles from Peaches Corner, has 20 servers, and has been open 5 years? 

2) Perform a global test of hypothesis to check if any of the regression coefficients are different from 0. What 

do you decide? Use the .05 significance level. 

3) Which variables would you consider eliminating? Why? 

4)  What are the consequences that you can take away from the following correlation matrix 

Correlation Coeffiecint Matrix  
x1 x2 x3 x4 x5 

x1 1 0.1 -0.05 -0.1 0.02 
x2 

 
1 -0.101 0.2 0.33 

x3 
  

1 -0.76 0.21 
x4 

   

1 0.05 
x5 

    

1 



 
 

  

 

Section 3 
A researcher is interested in studying the association between gender and smoking. He 

conducted a survey of a sample of 100 individuals and used chi square to investigate the 

results. The following tables are the results from SPSS output file: 

Gender * Smoking Crosstabulation 

Count   

 

Smoking 

Total yes no 

Gender male 30 20 50 

female 19 31 50 

Total 49 51 100 

 

 Value df 

p-value. Sig. (2-

sided) 

Pearson Chi-Square 4.842a 1 .028 

N of Valid Cases 100   

 

Answer the following questions: 

1) Why is chi-sqaure test considered appropriate in this case? 

2) State the null and alternative hypothesis 

3) What can you conclude from the tables regarding researcher’s inquiry? 

 

Part II 

 

The researcher has collected data related to the stress level for the same sample. He was 

curious to know whether stress level has anything to do with the association between the 

gender and smoking. The following were the results: 
 

Gender * Smoking * StressLevel Crosstabulation 

Count   

StressLevel 

Smoking 

Total yes no 

high Gender male 24 7 31 

female 11 7 18 

Total 35 14 49 

low Gender male 6 13 19 

female 8 24 32 

Total 14 37 51 

Total Gender male 30 20 50 

female 19 31 50 

Total 49 51 100 



 
 

 

StressLevel Value df 

P-Value. Sig. (2-

sided) 

high Pearson Chi-Square 1.484c 1 .223 

N of Valid Cases 49   

low Pearson Chi-Square .259d 1 .611 

N of Valid Cases 51   

Total Pearson Chi-Square 4.842a 1 .028 

N of Valid Cases 100   

 
4) What do we call this test and why is it helpful ? 

5) What conclusions can you make out of the tables above regarding the association between gender and 

smoking ? 

 

 


