2.  Consider three forms of exercise (EXER): walking, running and cycling (coded as 1, 2, and 3 respectively).  A one-year study examined how these three fared in predicting a person’s health.  A health score (SCORE) was used which took into account many factors, including weight loss over the previous year, current fitness level, a psychological test that looked for signs of depression and/or anxiety, etc.  The health score could range from 0-100 (higher = better).  Also included are four other variables.  Injury (INJURY), which was scored 0-3, with 0 = no significant injury over the past year, 1 = 1 significant injury over the past year, 2 = two significant injuries over the past year, and 3 = three or more significant injuries over the past year.  A significant injury was one that forced the subject to stop exercising for at least two weeks.  Body mass index (BMI) was coded as 1 = near normal, 2 = no more than moderately high, 3 = high.  Education (EDU) was coded as 1 = high school graduate, 2 = some college, 3 = college degree, and 4 = graduate or professional degree(s).  Income (INC) was coded as 1 = less than median income for the population from which the subjects were chosen, 2 = at least the median income to 25% above the median, and 3 = more than 25% higher than the median.

	Subject
	Score
	Exer
	Injury
	BMI
	Edu
	Inc

	1.00
	57.00
	2.00
	1.00
	2.00
	1.00
	1.00

	2.00
	61.00
	3.00
	1.00
	2.00
	2.00
	2.00

	3.00
	32.00
	2.00
	2.00
	3.00
	1.00
	2.00

	4.00
	87.00
	1.00
	2.00
	2.00
	4.00
	3.00

	5.00
	69.00
	1.00
	.00
	1.00
	4.00
	2.00

	6.00
	45.00
	2.00
	1.00
	2.00
	3.00
	2.00

	7.00
	44.00
	2.00
	2.00
	3.00
	2.00
	2.00

	8.00
	63.00
	1.00
	1.00
	2.00
	1.00
	3.00

	9.00
	78.00
	3.00
	.00
	1.00
	4.00
	3.00

	10.00
	55.00
	3.00
	1.00
	1.00
	3.00
	3.00

	11.00
	21.00
	2.00
	3.00
	3.00
	1.00
	1.00

	12.00
	29.00
	3.00
	2.00
	1.00
	2.00
	1.00

	13.00
	90.00
	2.00
	.00
	2.00
	4.00
	2.00

	14.00
	52.00
	3.00
	.00
	1.00
	2.00
	3.00

	15.00
	61.00
	1.00
	2.00
	2.00
	4.00
	3.00

	16.00
	66.00
	1.00
	3.00
	3.00
	1.00
	2.00

	17.00
	37.00
	3.00
	2.00
	1.00
	4.00
	3.00

	18.00
	19.00
	2.00
	3.00
	3.00
	2.00
	3.00

	19.00
	26.00
	2.00
	3.00
	2.00
	3.00
	3.00

	20.00
	32.00
	3.00
	1.00
	2.00
	1.00
	1.00

	21.00
	40.00
	3.00
	3.00
	3.00
	1.00
	3.00

	22.00
	88.00
	1.00
	.00
	1.00
	1.00
	2.00

	23.00
	77.00
	1.00
	1.00
	2.00
	4.00
	2.00

	24.00
	64.00
	3.00
	1.00
	1.00
	3.00
	1.00

	25.00
	75.00
	1.00
	.00
	1.00
	3.00
	3.00

	26.00
	81.00
	2.00
	.00
	1.00
	4.00
	3.00

	27.00
	76.00
	2.00
	1.00
	3.00
	4.00
	3.00

	28.00
	42.00
	3.00
	1.00
	2.00
	2.00
	3.00

	29.00
	36.00
	3.00
	2.00
	2.00
	1.00
	2.00

	30.00
	26.00
	2.00
	2.00
	1.00
	1.00
	1.00

	31.00
	30.00
	3.00
	2.00
	3.00
	3.00
	3.00

	32.00
	50.00
	1.00
	3.00
	1.00
	2.00
	2.00

	33.00
	58.00
	3.00
	2.00
	1.00
	4.00
	2.00

	34.00
	65.00
	1.00
	2.00
	2.00
	2.00
	2.00

	35.00
	65.00
	1.00
	1.00
	2.00
	3.00
	2.00

	36.00
	72.00
	1.00
	2.00
	3.00
	4.00
	3.00

	37.00
	82.00
	1.00
	.00
	2.00
	4.00
	3.00

	38.00
	19.00
	3.00
	3.00
	3.00
	1.00
	1.00

	39.00
	21.00
	2.00
	2.00
	2.00
	4.00
	2.00

	40.00
	79.00
	2.00
	1.00
	1.00
	3.00
	2.00

	41.00
	31.00
	1.00
	1.00
	2.00
	3.00
	3.00

	42.00
	63.00
	1.00
	1.00
	2.00
	2.00
	1.00

	43.00
	61.00
	1.00
	.00
	3.00
	2.00
	2.00

	44.00
	61.00
	2.00
	2.00
	3.00
	3.00
	2.00

	45.00
	61.00
	3.00
	.00
	1.00
	3.00
	3.00

	46.00
	74.00
	1.00
	1.00
	2.00
	3.00
	2.00

	47.00
	83.00
	3.00
	.00
	2.00
	4.00
	2.00

	48.00
	87.00
	2.00
	.00
	1.00
	1.00
	2.00

	49.00
	56.00
	1.00
	2.00
	2.00
	4.00
	3.00

	50.00
	78.00
	1.00
	3.00
	3.00
	3.00
	3.00

	51.00
	78.00
	2.00
	1.00
	3.00
	4.00
	3.00

	52.00
	71.00
	2.00
	1.00
	3.00
	3.00
	2.00

	53.00
	60.00
	1.00
	1.00
	2.00
	1.00
	2.00

	54.00
	63.00
	2.00
	1.00
	1.00
	2.00
	3.00

	55.00
	79.00
	3.00
	.00
	1.00
	4.00
	3.00

	56.00
	33.00
	2.00
	3.00
	3.00
	2.00
	1.00

	57.00
	51.00
	3.00
	2.00
	2.00
	2.00
	3.00

	58.00
	45.00
	2.00
	2.00
	2.00
	3.00
	1.00

	59.00
	31.00
	2.00
	2.00
	1.00
	4.00
	3.00

	60.00
	82.00
	1.00
	.00
	1.00
	4.00
	2.00

	61.00
	43.00
	3.00
	.00
	1.00
	2.00
	1.00

	62.00
	54.00
	3.00
	2.00
	1.00
	4.00
	2.00

	63.00
	70.00
	3.00
	1.00
	2.00
	4.00
	3.00

	64.00
	27.00
	1.00
	3.00
	2.00
	1.00
	2.00

	65.00
	86.00
	2.00
	.00
	1.00
	2.00
	3.00

	66.00
	87.00
	3.00
	.00
	2.00
	4.00
	3.00

	67.00
	27.00
	3.00
	3.00
	2.00
	3.00
	3.00

	68.00
	41.00
	1.00
	2.00
	1.00
	1.00
	2.00

	69.00
	30.00
	2.00
	3.00
	1.00
	1.00
	1.00

	70.00
	70.00
	1.00
	1.00
	1.00
	4.00
	3.00

	71.00
	50.00
	3.00
	1.00
	2.00
	3.00
	3.00

	72.00
	28.00
	2.00
	3.00
	3.00
	2.00
	3.00

	73.00
	57.00
	2.00
	1.00
	1.00
	2.00
	1.00

	74.00
	72.00
	1.00
	.00
	1.00
	3.00
	3.00

	75.00
	83.00
	3.00
	.00
	2.00
	4.00
	2.00

	76.00
	45.00
	1.00
	1.00
	3.00
	2.00
	2.00

	77.00
	54.00
	1.00
	.00
	2.00
	2.00
	1.00

	78.00
	50.00
	1.00
	1.00
	2.00
	1.00
	1.00

	79.00
	43.00
	2.00
	1.00
	1.00
	3.00
	3.00

	80.00
	50.00
	2.00
	2.00
	3.00
	3.00
	2.00

	81.00
	54.00
	2.00
	1.00
	3.00
	4.00
	3.00

	82.00
	23.00
	3.00
	3.00
	3.00
	3.00
	2.00

	83.00
	55.00
	3.00
	1.00
	2.00
	1.00
	2.00

	84.00
	73.00
	3.00
	.00
	1.00
	4.00
	2.00

	85.00
	40.00
	2.00
	2.00
	2.00
	1.00
	1.00

	86.00
	51.00
	3.00
	1.00
	1.00
	2.00
	1.00

	87.00
	60.00
	1.00
	.00
	1.00
	4.00
	3.00

	88.00
	56.00
	2.00
	2.00
	2.00
	2.00
	2.00

	89.00
	91.00
	2.00
	.00
	2.00
	4.00
	2.00

	90.00
	80.00
	2.00
	.00
	2.00
	2.00
	1.00

	91.00
	96.00
	1.00
	.00
	1.00
	4.00
	3.00

	92.00
	86.00
	3.00
	.00
	2.00
	3.00
	1.00

	93.00
	70.00
	3.00
	1.00
	1.00
	2.00
	2.00

	94.00
	52.00
	2.00
	2.00
	3.00
	2.00
	2.00

	95.00
	43.00
	2.00
	3.00
	2.00
	1.00
	3.00

	96.00
	33.00
	3.00
	2.00
	3.00
	1.00
	1.00

	97.00
	82.00
	2.00
	1.00
	1.00
	1.00
	2.00

	98.00
	65.00
	1.00
	1.00
	2.00
	2.00
	3.00

	99.00
	30.00
	2.00
	3.00
	3.00
	2.00
	2.00

	100.00
	70.00
	1.00
	.00
	2.00
	4.00
	1.00


a)  
Is exercise choice predictive of health score?

b)  
Is injury status predictive of health score?  

c)  
Is income predictive of health score?  

d)  
Is education predictive of health score?  

e)  
Is BMI predictive of health score?  What is the estimated change in health score for a one-level 
increase in BMI?

f)
Looking specifically at income level and BMI, is income level a substantial confounding 
variable 
in the BMI ( Health score relationship?  How do you know? Now looking at injury status, does 
it seem to be a substantial confounding variable in the BMI ( Health score relationship?  How 
do you know?  What is the estimated change in health score for a one level increase in BMI 
controlling only for income level?  Controlling only for injury status?

g)
In a univariate model, a colleague is examining the effect of an interaction variable between 
eduction and income on health score.  She states that the effect of the interaction term on health 
score is significant.  Is this correct?  At what p-value?  How many levels of the interaction term 
are there?  Still looking only at the univariate model and the two variables that make-up the 
interaction term, can you tell your colleague what one major problem will be properly 
interpreting the interaction term? 

h)  
Construct a model using the above data that you think best predicts health score.  What predictor 
variables are in your final regression model?  Briefly discuss any problems with your model and 
why you included the variables you did.  Finally, briefly summarize your conclusions about 
health score and all predictor variables in your model.

