Topic 13
Logistic Regression

	Activity 13-4:  Gender and the Death Penalty


As part of the Religion and Politics Survey in 1996, the Pew Center for The People and The Press, asked respondents about whether or not they favored the death penalty.  85.6% of 918 men having an opinion stated they were in favor of the death penalty to some degree.  77.9% of 974 women having an opinion stated they were in favor of the death penalty to some degree.

a) Calculate the odds for a man to favor the death penalty and the odds for a woman to favor the death penalty.  Give an interpretation of what these mean.
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b) Calculate the log odds of each of the odds found in part (a).
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c) Let x = 0 for a man and x = 1 for a woman.  Find a logistic regression equation for predicting the log odds of a person to favor the death penalty.
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d) Use your logistic regression equation to compute 
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A woman is about 60% as likely to favor the death penalty as is a man.
	Activity 13-5:  Political Views and Gun Control


In the same survey cited in Activity 13-4, 42.3% of 736 respondents who identified themselves as political conservatives favored some form of hand gun control and 62.6% of 1153 respondents who identified themselves as political moderates or liberals favored some form of hand gun control.

a) Calculate the odds for a conservative to favor hand gun control and the odds for a moderate or liberal to favor the hand gun control.  Give an interpretation of what these mean.
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b) Calculate the log odds of each of the odds found in part (a).


[image: image7.wmf]ˆ

lnln(.733).311

ˆ

1

ˆ

lnln(1.674).515

ˆ

1

Conservative

Conservative

Liberal

Liberal

p

p

p

p

æö

==-

ç÷

-

èø

æö

==

ç÷

-

èø


c) Let x = 0 for a conservative and x = 1 for a moderate or liberal.  Find a logistic regression equation for predicting the log odds of a person to favor the hand gun control.
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d) Use your logistic regression equation to compute 
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A Liberal is over twice as likely to favor gun control than a Conservative.
	Activity 13-6:  Age and Heart Transplant Survival


The Stanford Heart Transplant Program began in 1967.  Data from the program include the age at the time of transplant and whether or not the patient was alive in February, 1980.  The data are stored in the SPSS data file TRANSPLANT.SAV XE "TRANSPLANT.MTW" .  The variable Survival has a value of 0 if the patient is still alive and a value of 1 if not.

a) Have SPSS perform a logistic regression using age to predict survival.
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b) Give a brief interpretation of what you find from the results.

The model correctly predicts 77.2% of the persons survival status.  The Wald test indicates that Age is a useful predictor of survival status.  The logistic regression equation is
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c) Is the age at the time of transplant a useful predictor of the likelihood of survival?  Explain your reasoning.

The Wald test indicates that it is a useful predictor.

	Activity 13-7:  Age and Income


Do people tend to earn more as they become older?  These data can be found in the SPSS data file NSFH.SAV XE "AGE_POL.MTW" .  Recode IREARN so that a respondent above the median income of $8000 gets a 1, and one with an income of $8000 or less gets a 0.
a) Have SPSS perform a logistic regression using age to predict income.
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b) Give a brief interpretation of what you learn.

The regression correctly classifies a respondent’s income 61% of the time.  The Wald test shows that age is a useful predictor of income level.  The logistic regression equation is
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c) Do the data indicate that there is a tendency for older people to earn more?  Explain your reasoning.

Surprisingly 
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Indicates that an older respondent is slightly less likely to earn above the median income level than a younger one.
	Activity 13-7:  Gender and Income


Do women tend to earn less than men?  In the SPSS data file NSFH.SAV XE "NSFH.MTW"  the variable IREARN gives the respondents income, and the variable M2DP01 gives the respondent’s gender—1 = male, and 2 = female.

a) Create a new variable containing income divided by 1000.  Call it INCOME.  

b) Have SPSS perform a logistic regression using income to predict gender.
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c) Summarize what you find.

The model correctly predicts gender 67.5% of the time.  The Wald test shows that income is a useful predictor of gender.  The logistic regression equation is
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d) Do women tend to earn less than men?  Justify your conclusion.
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shows that women are somewhat less likely to earn more than men.
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