STAT 516 – Homework 6 -- Spring 2016
Brief Solutions

1. (a) The data are unbalanced because not all cells have the same number of observations (some cells have two observations and some cells have one).

(b) Type III SS.

(c) Based on the SAS output, the p-value for interaction is 0.0812, indicating no significant interaction between medium and exposure time (at  = 0.05).  The type of medium has a significant effect on mean recognition value (F = 50.97, P-value < 0.0001) and the exposure time also has a significant effect on mean recognition value (F = 16.40, P-value = 0.0005).

2. (a) Based on the overall F-test performed by SAS, at least some part of the ANCOVA model is useful at a significance level of 0.05 (F = 61.85, P-value < 0.0001).

(b) Based on the SAS output, the covariate Rings (the age of the tree) does have a significant effect on mean circumference, in the presence of “side” in the model.   (F = 114.97, P-value < 0.0001).

(c) Based on the SAS output, the factor Side (of the mountain) does have a significant effect on mean circumference (F = 51.02, P-value < 0.0001), in the presence of “number of rings” in the model.  Note we use the Type III SS.
(d)  The estimated slope is 0.264.  We estimate that the mean circumference of a tree will increase by 0.264 inches for each one-ring increase in the number of rings, holding SIDE constant.
(e)  Based on the P-value for the interaction term, the equal-slopes model is NOT sufficient.  The equal-slopes assumption is rejected (P-value = .0086).
3. (a) 
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 where Y=1 if EEG is abnormal and Y=0 if normal, and X=ventricle size.

(b) 
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(c) The Hosmer-Lemeshow test has a P-value of 0.5403, indicating there is no reason to doubt the fit of the logistic regression model to these data.
(d) At  = 0.05, the ventricle size does significantly affect the probability of an abnormal EEG (Wald p-value=0.0149, LR p-value = 0.0089).

(e) The estimated odds ratio is 1.059.  For each one-unit increase in ventricle size, the odds of an abnormal EEG will increase by a factor of 1.059 (i.e., by 5.9%).

(f) Since 1 is positive and the odds ratio is greater than 1, we see that someone with a larger ventricle size is predicted to have a higher chance of an abnormal EEG.

(g) [image: image3.emf]
/* Example SAS Code */

/* Problem 1 */

data recognition;                                                                                                                           

input medium $ time value;                                                                                                              

cards;                                                                                                                                  

TV 5 49                                                                                                                                 

TV 5 39                                                                                                                                 

...

WRITE 15 62                                                                                                                             

WRITE 20 85

;

run;

PROC GLM data=recognition;

CLASS medium time;

MODEL value = medium time medium*time;

run;

/* Problem 2 */

data trees;                                                                                                                           

input  OBS    SIDE $  RINGS CIRCUM;                                                                                                     

cards;                                                                                                                                  

                        1    NORTH       93     33.00                                                                                   

                        2    NORTH      164     51.50                                                                                   

...

                       48    SOUTH       22     15.60                                                                                   

                       49    SOUTH      105     52.00

;

run;

PROC GLM data=trees;

CLASS SIDE;

MODEL CIRCUM = SIDE RINGS / SOLUTION;

LSMEANS SIDE / STDERR PDIFF;

RUN;

/* Problem 3*/

data brain;                                                                                                                           

input VENT EEG;                                                                                                                      

cards;                                                                                                                                  

 53 0 

 37 0 

…

 65 0

;

run;

PROC LOGISTIC DESCENDING data=brain PLOTS=EFFECT;

MODEL EEG = VENT / LACKFIT;

OUTPUT OUT=NEW P=PRED L=LOWER U=UPPER;

RUN;
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