STA 6127 – Homework 6-7 – Due April 11
Part 1: Logistic Regression – Sexual Activity among Red Cedars

Multiple logistic regression models were fit to determine whether the presence of sexual activity of Juniperus Virginiana growing in natural cedar woodland and managed parkland in northern Alabama was related to any of the following independent variables:

· DBH – Diameter at breast height (cm)

· SHADE1 – 1 if more than 75% covered by crowns of surrounding trees, 0 if not

· SHADE2 – 1 if 25%-75% covered by crowns of surrounding trees, 0 if not

· SITE – 1 if mountainside stand, 0 if  parkland stand

Note that SHADE1 and SHADE2 are dummy variables comparing highly covered trees with low covered trees (0-25%), and comparing moderate covered trees with low covered trees, respectively. SITE compares mountainside to parkland stands. 

Letting ( denote the probability that a tree has sexual activity for a set of predictors (,

The following models were fit:
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The following table gives regression coefficients (standard errors) for each variable in each model, as well as -2ln(Likelihhood):

	Model
	Constant
	DBH
	SHADE1
	SHADE2
	SITE
	DBHxSITE
	-2 ln(L)

	1
	-3.98
	0.252 (.027)
	#N/A
	#N/A
	#N/A
	#N/A
	245.58

	2
	-2.29
	0.218 (.028)
	-1.814 (.634)
	-0.509 (.656)
	#N/A
	#N/A
	228.46

	3
	-2.61
	0.223 (.030)
	-1.873 (.652)
	-0.550 (.667)
	0.336 (.596)
	#N/A
	228.14

	4
	-0.7
	0.120 (.047)
	-1.762 (.614)
	-0.389 (.624)
	-2.127 (1.19)
	0.137 (.059)
	223.6


Conduct the following tests in sequential ordering of models:

· For Model 1, test whether DBH is associated with the probability a tree has sexual activity

· For Model 2, test whether there are SHADE effects (differences among the 3 levels of shade), controlling for DBH.

· For Model 3, test for a SITE effect, controlling for DBH and SHADE effects.

· For Model 4, test whether there is a SITE and/or SITExDBH interaction, controlling for DBH and SHADE (note that you are comparing Models 4 and 2 in this step)

Obtain the predicted probabilities of sexual activity (based on Model 4) for the following tree types:

· DBH=20cm, High Shade, Parkland site

· DBH=30cm, Low Shade, Mountainside site.

Source: R.O. Lawton and P. Cothran (2000). “Factors Influencing Reproductive Activity of Juniperus virginiana in the Tennessee Valley,” Journal of the Torrey Botanical Society, 127(4), pp. 271-279.

Part 2
Download the donner party dataset, and fit a logistic regression model relating the probability of survival to age and gender among those who were 15 years of age or older.

1. Obtain the fitted model.

2. Test whether probability of survival is related to EITHER age or gender (=0.05 significance level).

3. Obtain a 95% confidence interval for the odds ratio when age increases by 1 year, controlling for gender.

4. Obtain a 95% confidence interval for the odds ratio (Females/Males), controlling for age.

5. Test whether there is an interaction between age and gender

6. Obtain the fitted probabilities of survival for the following Groups (based on the no interaction model):

	
	    20 Years old
	50 Years old

	Male
	
	

	Female
	
	


Part 3
Download the Portuguese sea battle dataset, and fit an ordinal regression model relating the battle outcome to: Battle year, ratio of Portuguese to Dutch/English ships, and whether the Spanish were involved. 

1. Obtain the fitted model.

2. Test whether probability of the outcome being at or below a given category is associated with either battle year, Portuguese to dutch /English ratio, or Spanish involvement at the 0.05 significance level.

3. Controlling for Portuguese to dutch /English ratio, and Spanish involvement, does Portuguese success tend to be increasing or decreasing over time? Test at the 0.05 significance level

4. Give the predicted probabilities of lose, draw, and Win for a 1610 battle with a ratio of 1.2, and Spanish involvement.
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