Case Study – Logistic Regression

NFL Field Goal Attempts – 2003

Dependent Variable: Outcome of Field Goal Attempt (1=Success, 0=Failure)

Independent Variable: Distance (Yards)

Data:
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Random Component: Binomial Distribution

Systematic Component: g() =  + X

Link Function: logit       g() = 
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Regression Equation: 
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Estimated Regression Equation:
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	Yardage
	Probability

	20
	.9706

	25
	.9502

	30
	.9167

	35
	.8639

	40
	.7855

	45
	.6787


	50
	.5493

	55
	.4129


95% CI for :  -0.110 ( 1.96(0.011)  (  -0.110 ( 0.022  (  (-0.132 , -0.088)

Odds Ratio:  
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Estimated odds ratio:  
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Odds of successful fieldgoal change by about (0.896-1)100% = -10.4% for each extra yard of the attempt.

95% CI for odds ratio:  (e-0.132 , e-0.088)  ( (0.876 , 0.916)

Hosmer-Lemeshow Goodness-of-Fit Test:

1. Lump attempts into 10 bins of approximately equal number of attempts

2. Obtain the observed and predicted (expected) numbers of successes and failures for each bin (20 total cells)

3. For each bin, compute the contribution to the chi-square statistic: 
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4. Sum the results from step 3 over all 20 cells
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[image: image10.wmf]Contingency Table for Hosmer and Lemeshow Test
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Don’t reject the null hypothesis that the model fit is appropriate.

Computational Approach to Obtaining Logistic Regression Analysis

Data: ni observations at the ith of m distinct levels of the independent variable(s), with yi successes.
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        Note: p=1 in this case

With Likelihood and log-Likelihood Functions:
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The derivative of the log-likelihood wrt :  
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The Hessian matrix:
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Newton-Raphson-Algorithm: 
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Results from SAS PROC IML:

                            BETA_NEW    SEBETA

                            5.6978802 0.4510991

                             -0.10991 0.0105832

                           VBETA             LOGLIKE

                       0.2034904 -0.004683 -408.6017

                       -0.004683  0.000112

Note: There log-likelihood function evaluation does not match SPSS’ (it does not evaluate the first term, which does not involve ). Any tests concerning  will not be effected.
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For more detail, see Agresti (2002), Categorical Data Analysis. Chapter 4.

Sources: www.jt-sw.com, www.espn.com
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