STA 6127 – Exam 4    PRINT Name________________

Spring 2005

1. A country’s population is growing at a rate of 3% per year. If its population is 1 million people currently, what will its population be in 10 years?

2. A study was conducted to determine what factors correlated with children carrying a concealed gun. The authors reported the following variables, odds ratios and confidence intervals based on a multiple logistic regression model based on 986 individuals.

	Explanatory Variable
	Odds ratio
	95% CI

	Male (vs Female)
	5.1
	(3.1,8.1)

	7th Grade (vs 10th)
	2.1
	(1.5,3.0)

	Lives w/ both parents
	0.8
	(0.6,1.2)

	Family owns home
	0.8
	(0.6,1.1)

	Smokes Cigarettes
	5.5
	(3.4,9.0)

	>4 drinks/month
	1.8
	(1.2,2.7)

	Average or better student
	1.7
	(1.2,2.3)

	Avoids Fighting
	2.7
	(1.9,3.8)

	Family member shot
	2.3
	(1.6,3.4)

	Shootings in ‘hood
	2.9
	(2.1,4.1)

	Discussed guns w/ parents
	1.5
	(1.0,2.2)


a) Put asterisks by all factors that are associated with children carrying concealed weapons at the =0.05 significance level (controlling for all other factors).

b) Describe a kid who is most likely to carry a concealed weapon (based only on significant factors).

3. A logistic regression model is fit, relating whether a soldier died during the civil war (Y=1 if he died, 0 if not) to two independent variables: rank (X1=1 if private, 0 if of higher rank) and duty (X2=1 if infantry, 0 if not).

Consider the following models for log(:

	log(
	Fitted equation
	-2 log L

	
	-2.15
	2868.6

	X1
	-2.58+0.46X1
	2862.9

	X1+2X2
	-3.28+0.50X1+0.87X2
	2812.3


a) Test whether the probability of death is associated with either rank or duty at the =0.05 significance level.

i) Null hypothesis:

ii) Alternative hypothesis:

iii) Test Statistic:  

iv) Rejection Region/Conclusion:

b) Give the fitted values (in terms of probabilities) for each of the following two categories (based on the full model):

i) Private/Infantry

ii) Nonprivate/Noninfantry: 

4. UFO encounters are classified based on the following characteristics: Physical effects (Yes/No), Multimedia (Yes/No), and Contact (Yes/No). The following partial tables give the cross-tabulations of P and M seperately for C.

	C=Yes
	M=Yes
	M=No
	C=No
	M=Yes
	M=No

	P=Yes
	11
	38
	P=Yes
	19
	61

	P=No
	5
	3
	P=No
	27
	39


a) Give the odds ratio (odds(M=Yes|P=Yes)/odds(M=Yes|P=No)), seperately for each level of C. Controlling for Contact, does there appear to be an association between P and M?

(New Hint):
For C=Yes:   odds(M=Yes|P=Yes)=11/38   and odds(M=Yes|P=No)=5/3
This part (below) will not be on exam in Spring ‘09
b) The following table gives the G2 statistic for each model. Which statement below best describes the simplest model that adequately fits the data (=0.05).

	Model
	Likelihood Ratio Statistic (G2)

	(P,M,C)
	29.099

	(PM,C)
	20.408

	(PC,M)
	10.063

	(P,MC)
	28.868

	(PM,PC)
	1.373

	(PM,MC)
	20.178

	(PC,MC)
	9.833

	(PM,PC,MC)
	1.911


i) All variables are conditionally independent

ii) All pairs variables are conditionally associated, and their association depends on level of other variable.

iii) All pairs variables are conditionally associated, but their association does not depend on level of other variable.

iv) Physical is associated with multimedia and contact; multimedia and conact are conditionally independent

v) Physical and contact are the only pair of variables that are associated 

c) Your answer to b) is based on G2 being _____________________________________

Have a great summer!!!!!!!!!!

