
STATISTICS QUALIFYING EXAM - TAKE HOME 
Due Noon Friday August 21, 1997. Return to Math and Stat dept office 

Directions: The answer to each problem should be typed (i.e. word-processed), double 
spaced, and should be no longer than three pages. An appendix is allowed for each problem 
but will be examined only at the discretion of the graders. The better constructed your 
appendix, the more likely it is to get examined. 

The data to be analyzed are selected skull measurements on 148 kangaroos of known sex 
and species. If you are working on the UNM CIRT AIX system, you can get a copy of the 
data set in a file kang.dat by typing the UNIX command: 

% cp -edbed/kang.dat kang.dat 

If you are working on the Dept of Math and Stat system, type 

% cp -bedrick/bedrick/honk/kang.dat kang.dat 

instead. If all else fails, there is an envelope on Ed Hedrick's desk (HUM 470) that contains 
the data on disk. You can copy the file from the disk, but please return the disk promptly. 
There are 11 columns in the data file. The columns, from left to right are: (1) sex (1=M, 
2=F); (2) species (O=M. giganteus, 1=M. f. melanops, 2=M. f. fuliginosus); (3) post 
orbit width; ( 4) rostal width; (5) supra-occipital - paroccipital depth; (6) crest width; (7) 
incisive foramina length; (8) mandible length; (9) mandible width; (10) mandible depth; 
(11) ascending ramus height. The data in columns 3-11 are in mm times 10. The first 10 
observations in the data set are given below. Some of the observations in the data set are 
missing. These are represented by the SAS default missing value id of a period. 

1 0 249 227 531 153 88 1086 131 179 591 
1 0 233 248 632 141 100 1158 148 181 643 
1 0 244 240 575 144 107 1131 116 169 610 
1 0 224 242 568 116 79 1090 132 189 594 
1 0 241 252 607 120 99 1175 131 197 654 
1 0 234 185 462 188 90 901 101 138 476 
1 0 237 238 577 149 101 1084 124 168 578 
1 0 240 245 614 128 91 1149 129 175 628 
1 0 248 219 584 151 117 1069 121 159 578 
1 0 227 268 659 103 94 1240 132 196 683 



1. In this problem, ignore all the variables except mandible width, sex and species. 

(a) How does the mandible width depend on the sex and species of the kangaroo? Do an 

appropriate analysis to answer this question. Carefully check any assumptions you make in 

the analysis. 

(b) Give a point estimate and a 95% confidence interval for the mean mandible width for 

males from species M. giganteus. 

(b) Give a prediction and a 95% prediction interval for the mandible width for a randomly 

selected female from species M. giganteus. 

2. Build a model, or models, that relates the mandible width to sex, species, post or

bit width, rostal width, supra-occipital - paroccipital depth, crest width, incisive foramina 

length, mandible length, mandible depth and ascending ramus height. Make sure that you 

carefully examine how the relationship between the mandible width and the other skull mea

surements depends on the species and the sex of the kangaroo. Write up a careful summary 

of your analysis and your findings. 


