The number of victories (W), earned run average (ERA), runs scored (R), batting average (AVG), and on- base percentage (OBP) for each team in the American League in the 2012 season are provided in the following table. The ERA is one measure of the effectiveness of the pitching staff, and a lower number is better. The other statistics are measures of effectiveness of the hitters, and higher numbers are better for each of these.
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(a) Develop a regression model that could be used to predict the number of victories based on the ERA. 

(b) Develop a regression model that could be used to predict the number of victories based on the runs scored. 

(c) Develop a regression model that could be used to predict the number of victories based on the batting average. 

(d) Develop a regression model that could be used to predict the number of victories based on the on-base percentage. 

(e) Which of the four models is better for predicting the number of victories? 

(f) Find the best multiple regression model to predict the number of wins. Use any combination of the variables to find the best model.
SOLUTION: 

Let Y = number of wins; X1 = ERA; X2 = runs; X3 = batting average; X4 = on base percentage. A 0.05 level of significance is assumed for the tests of significance.  Other levels such as 0.01 or 0.10 could be used.

a. 
The model with ERA is Ŷ = 155.09 – 17.87X1. The p-value for the F test is 0.0005 so the model is significant, and r2 = 0.65.

b. 
The model with runs is Ŷ = -6.88 + 0.12X3.  The p-value for the F test is 0.031 so the model is significant, and r2 = 0.33.

c. 
The model with batting average is Ŷ = 62.25 + 77.90X2.The p-value for the F test is 0.751 so the model is not significant, and r2 = 0.009.

d. 
The model with on-base percentage is Ŷ = -10.34 + 289.01X4.    The p-value for the F test is 0.0.278 so the model is not significant and has r2 = 0.10.  

e. 
A good model must be statistically significant, so only the model with ERA and the model with runs are helpful.  Of these two, the model with ERA has a higher r2 so it is the best of these models.  With both ERA and Runs, the p-value for the F test is less than 0.0001 so the model is significant, and r2 = 0.91.  If other variables are added to this, r2 is still 0.91, so they do not improve the model.  Also, the adjusted r2 value decreases slightly when other variables are added.  The equation of this best model with ERA and Runs is Ŷ = 72.32 - 16.88X1 + 0.11X2.
