xxxx xxxxx
Regression Analysis, Spring 2012
Student Project

Spring 2012
Book Prices

Introduction
Having been an avid reader for most of my life, I often wonder why some book cost so much more than others.  So for my regression analysis project I chose to examine the price of best-seller paperback books based on cover type and number of pages.

Data
The data set I use is USA Today's Best-Selling Books list for the week of May 13, 2012.  The list ranks the 150 top-selling titles each week based on an analysis of sales from U.S. booksellers.  The data was downloaded from: http://books.usatoday.com/list/index?date=2012-05-13. I disregarded e-books and juvenile books in my analysis, using the remaining sample of 140 books.
The independent variables are the book type (hardcover or paperback) and the number or pages.  The dependent variable is the retail book price.
The equation for the full model is:

Y = α + βX + γD + δXD

Where: Y = retail book price


 α = intercept


 β = least squares coefficient


 X = number of pages


 γ = dummy regressor coefficient

 D = hardcover book


 δ = interaction regressor coefficient


 XD = interaction regressor
Analysis

The accompanying Excel document contains the data and the outputs from the Regression add-in tool.  The following are the three regression scenarios I ran through the Excel Regression add-in tool.  I ran through several scenarios to determine the most powerful model, based on the R2 value, the F-value and the P-value.  

Scenario 1 – Using all explanatory variables
Y = 6.187735 + 0.015503X + 12.463401D + 0.002665XD

	Regression Statistics
	
	
	

	Multiple R
	0.847611825
	
	
	

	R Square
	0.718445805
	
	
	

	Adjusted R Square
	0.712235051
	
	
	

	Standard Error
	4.772758211
	
	
	

	Observations
	140
	
	
	

	
	
	
	
	

	ANOVA
	
	
	
	

	 
	df
	SS
	MS
	F

	Regression
	3
	7905.144017
	2635.048006
	115.6777052

	Residual
	136
	3097.974048
	22.77922094
	

	Total
	139
	11003.11807
	 
	 

	
	
	
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	6.187735143
	1.31725815
	4.697435461
	6.36735E-06

	X
	0.015503499
	0.002732962
	5.672782119
	8.10872E-08

	D
	12.4634005
	1.913471377
	6.51350245
	1.31298E-09

	DX
	0.00266537
	0.004052182
	0.657761564
	0.511803137


Using the full model, Excel has determined that the R2 value is 71.84%, indicating that cover type and number of pages are good indicators of retail book prices.  Also, the cover type and number of pages variables both have low P-values.  However the interaction regressor has a high P-value and low t stat, indicating it is not a good predictor of retail book price.  

Scenario 2 – Removing the interaction regressor

Y = 5.662801 + 0.016716X + 13.604514D

	Regression Statistics
	
	
	

	Multiple R
	0.847083296
	
	
	

	R Square
	0.71755011
	
	
	

	Adjusted R Square
	0.713426754
	
	
	

	Standard Error
	4.762865392
	
	
	

	Observations
	140
	
	
	

	
	
	
	
	

	ANOVA
	
	
	
	

	 
	df
	SS
	MS
	F

	Regression
	2
	7895.288581
	3947.644
	174.0209

	Residual
	137
	3107.829484
	22.68489
	

	Total
	139
	11003.11807
	 
	 

	
	
	
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	5.662800626
	1.045809675
	5.414753
	2.67E-07

	X
	0.016715901
	0.002013639
	8.301338
	8.76E-14

	D
	13.60451436
	0.805598786
	16.88746
	2.72E-35


If I run the analysis again without the interaction regression there is very little change in the coefficients and the R2 value only decreases slightly to 71.76%.  The P-values in this scenario are even lower for X and D than the original model and the F-value is higher, suggesting it may be a better fit than the first model.

Scenario 3 – Transformation of Y without interaction regressor
Scenario 3 uses the same explanatory variables as model 2 but with Y transformed to be more symmetric.  I selected the transformation ln(Y), because it provides the least-skewed results.

	Y - Retail Book Price

	
	HL
	Median
	HU
	(HU-M)/(M-HL)

	Y
	14.71
	17.99
	26.99
	2.743902

	Y2
	216.3841
	323.6401
	728.4601
	7.529001

	Y1/2
	3.835362
	4.241462
	5.195190
	1.656473

	ln(Y)
	2.688528
	2.889816
	3.295466
	1.009381

	1/Y1/2
	0.260732
	0.235768
	0.192486
	0.603692

	1/Y
	0.067981
	0.055586
	0.037051
	0.364444

	
	
	
	
	

	
	
	
	
	


Y = 2.198960 + 0.000642X + 0.778962D
	Regression Statistics
	
	
	

	Multiple R
	0.821829108
	
	
	

	R Square
	0.675403084
	
	
	

	Adjusted R Square
	0.670664442
	
	
	

	Standard Error
	0.285369318
	
	
	

	Observations
	140
	
	
	

	
	
	
	
	

	ANOVA
	
	
	
	

	 
	df
	SS
	MS
	F

	Regression
	2
	23.2142027
	11.60710135
	142.5309634

	Residual
	137
	11.15668377
	0.081435648
	

	Total
	139
	34.37088647
	 
	 

	
	
	
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	2.198960025
	0.062660178
	35.09342119
	2.43717E-70

	X
	0.000641702
	0.000120648
	5.318792004
	4.14606E-07

	D
	0.778961545
	0.04826783
	16.13831712
	1.72902E-33


Though the response variable in the transformed model is more symmetrical, it still produces a lower R2 than scenario 2 (67.54% versus 71.76%) and a lower F-values (142.53 versus 174.02).  Although the P-values for X and D continue to be low, the transformed data does not appear to be as good an indicator as the model in scenario 2.

Conclusion
After analyzing the three scenarios, I determined that the model in scenario 2, which excludes the interaction regressor, provides the best fit for predicting retail book price based on cover type and number of pages.  Even though the full model has a slightly higher R2 value, the scenario 2 model has the lowest P-values and the highest F-value.  Therefore the best fitting model for retail book price based on cover type and number of pages is:

Y = 5.662801 + 0.016716X + 13.604514D
Where: Y = retail book price


 X = number of pages


 D = hardcover book

Resulting in: R2 = 71.76%

         F-value = 174.0209
