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Project Continuation: 
Before running the two-way ANOVA tests we check for interaction between the 
variables for the two cases, one including the age of the books and the other including the 
Price classification (i.e. expensive) 
 

 We first check to make sure that both variables are factors or in other words 
categorical.  

 
 

 
 Next we take a look at the Interaction Plot.  For Seller/Vendor and Age 

Classification 
  
 Note:  in the below plot formula, the first two arguments are the cathegorical  
 variables and the last is the quantitative response 
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 From the graph, we can gather that,  
- There is little to no interaction between the Seller and the Age 

Classification of the books.   
- We see that the Age appears to have some significant influence on the 

mean of Price 
- As was found in the earlier studies, the average price of Borders books is a 

bit higher than that of Barnes and Nobel’s, which is in tern a bit higher 
than Amazon.   

 
 Next we take a look at the Interaction Plot.  For Seller/Vendor and Price Type 

(i.e. expensive) 
  
 

 
 From the graph, we can gather that,  

- There is little to no interaction between the Seller and the Price type of the 
books.   

- We see that the mean for the price of Expensive Amazon books seems 
significantly lower than that of both Barnes and Nobel and Borders.   
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The analysis of the graphs was based off of the following observations from the 
lecture.   
 
 
 
 
 
 
 
 
 
 Verification of the previous observations 

 
 The below summary clearly indicates that there is not interaction between seller  
 and age of books, with effect on the price.  This means that for that with 
regards to these two variables a one-way analysis is sufficient.   
   
 Analysis of Variance Table: 
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According to the below summary there seems to be interaction between seller and 
Price_Type, with effect on the price. This is indicated by the strong P-value in the 
“Seller:Price_Type” row of the ANOVA results.  However, by observing the 
summary of the lm we find that the “Price_TypeExpensive” and 
Price_TypeModerate” rows are the two rows having a strong effect.  This is expected 
as a Price categorical value for price should follow the general trend of the mean 
prices for the books. 
   
 Analysis of Variance Table: 
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Do to the findings in the summary for he interaction between vendor and price type we 
will look at the individual graphs of the price~price type for each vendor.  We 
specifically need to pay attention to the behavior for Expensive and moderate books.  

 
Amazon: Price~Price_Type  

 
Barns & Nobel: Price~Price_Type  

 
 
Borders: 
Price~Price_Type

 

 
From these Graphs & the Graphs that 
follow: 
It is evident that the behavior of the three 
vendors varies in the case of books 
which are classified as either Expensive 
or Mederate.  A buyer can expect to be 
much more likely to pay more for 
Expensive books if they are buying from 
Borders.  A middle ground lies in Barnes 
& Nobel and a much lower range with 
Amazon.   
 
In contrast to my earlier findings without 
the use of the two-way ANOVA, it 
seems from this data that my large 
amount of “Cheap” books was masking 
the variance that could be found in the 
smaller data sets of Expensive and 
Moderate books.   
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ExpensiveBooks: 

ModerateBooks:

 

 
Reflection: 
This project has been extremely useful; I 
feel that I have learned a great deal about 
the overall process of statistics.  It was 
interesting to pick a problem and just go 
with it.  I was happy to have chosen a 
project in which I could gain an 
understanding of ANOVA as apposed to 
working on a problem where I would 
simply be using the same regression 
analysis, which was the case for many 
other groups.   
 
 
 
 
 
 
 

 


