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AMS394.01   Midterm                  Fall 2015  

 

 

Name: _______________________________________________ ID: _________________________________  

Instruction: This is an open book exam. However no communication 

is allowed between students. Please provide complete solutions for 

full credit. Good luck!  

1. (version 1) Five types of root-stock were used in an apple orchard 

grafting experiment. The apples.xls file contains data representing 

the extension growth (cm) after four years, with X1 = extension 

growth for type I, X2 = extension growth for type II, X3 = 

extension growth for type III, X4 = extension growth for type IV, 

and X5 = extension growth for type V.  Please write up the SAS 

code, and the R code to do the following. In addition, please 

provide the out and summary of your tests/plots using one of 

these two programs: 

(1) Please test the ANOVA hypotheses  

H0:  1 = 2 = 3= 4= 5   vs.     Ha:  At least one of the means 

differs from the others.  

(2) Please include the follow-up tests for detecting specific 

differences among the means using the Tukey method.   

(3) Please also include the side-by-side boxplot to check for 

homogeneity of variances, and, a residual plot. 
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(4) Please conduct a usual t-test to compare the mean growth 

between the fastest growing type, and the slowest growing type. 

Please include the necessary assumption checks. If the t-test is 

found to be unsuitable, what procedure you can use instead. 

 

1. (version 2) The startup.xls file contains data representing the 

business startup costs (thousands of dollars) for shops with X1 = 

startup costs for pizza, X2 = startup costs for baker/donuts, X3 = 

startup costs for shoe stores, X4 = startup costs for gift shops, and 

X5 = startup costs for pet stores.  Please write up the SAS code, 

and the R code to do the following. In addition, please provide the 

output and summary of your tests/plots using one of these two 

programs: 

(1) Please test the ANOVA hypotheses  

H0:  1 = 2 = 3= 4= 5   vs.     Ha:  At least one of the means 

differs from the others.  

(2) Please include the follow-up tests for detecting specific 

differences among the means using the Tukey method.   

(3) Please also include the side-by-side boxplot to check for 

homogeneity of variances, and, a residual plot. 

(4) Please conduct a usual t-test to compare the mean cost between 

the most expensive type, and the least expensive type. Please 
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include the necessary assumption checks. If the t-test is found to 

be unsuitable, what test/procedure you can use instead. 

 

2. (version 1) The excel file advertise.xls features a data set 

examining the relationship between the number of inquiries 

resulting from advertisement (ads), and (i) the day of week 

(Monday through Friday) when the ads appeared, and (ii) section 

of newspaper (news, business, sports) where the ads appeared.  

Please write up the SAS code, and the R code to do the following. 

In addition, please provide the output and summary of your 

tests/plots using one of these two programs: 

(1) We are testing the ANOVA hypotheses of (a) no interaction, (b) 

the day of week main effect, and (c) the section of newspaper 

main effect. 

(2) Please include the follow-up tests for detecting specific 

differences among the means.   

(3) Please also include (i) the side-by-side boxplot to check for 

homogeneity of variances, (ii) the profile plot to shed light on the 

existence of interaction and main effects, and, (iii) a residual plot. 

 

2. (version 2) The excel file traps.xls features a data set examining 

the relationship between the number of spruce moths found in 
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trap after 48 hours, and (i) location of trap in tree (top branches, 

middle branches, lower branches, ground), and (ii) type of lure in 

trap (scent, sugar, chemical).  Please write up the SAS code, and 

the R code to do the following. In addition, please provide the 

output and summary of your tests/plots using one of these two 

programs: 

(1) We are testing the ANOVA hypotheses of (a) no interaction, (b) 

location main effect, and (c) type of lure main effect. 

(2) Please include the follow-up tests for detecting specific 

differences among the means.   

(3) Please also include (i) the side-by-side boxplot to check for 

homogeneity of variances, (ii) the profile plot to shed light on the 

existence of interaction and main effects, and, (iii) a residual plot. 

 

3. The excel file greens.xls features some key business data for the 

chain store All Greens Franchise. The data (X1, X2, X3, X4, X5, X6, 

X7) are for each franchise store, where X1 = annual net 

sales/$1000, X2 = number sq. ft./1000, X3 = inventory/$1000, X4 

= amount spent on advertizing/$1000, X5 = size of sales 

district/1000 families, X6 = number of competing stores in district, 

and X7 = location of the store in the country (1 = East, 2 = Middle, 

3 = West). Please use the REGRESSION procedures in SAS and R 
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to analyze this data set with X1 as the response variable and the 

rest as predictors. Please write down the program for both SAS 

and R, and use one of these two programs to analyze the data. 

(1) Please use ALL predictors to establish a regression model. 

Please write down the equation of the estimated model. Please 

indicate whether any predictor is found insignificant in your 

regression. Please show how good the model fit is. Please 

include the residual plot to see whether any special patterns 

were left unaccounted for. 

(2) Use the stepwise variable selection method to establish a 

potentially smaller regression model. Please write down the 

equation of the estimated model. Please show how good the 

model fit is. Please include the residual plot to see whether any 

special patterns were left unaccounted for.  


