
Math 130 Spring 2009

Homework 4
Due Monday, February 9

Moore: Ch 4 #1-6,8,9,11,22,23,25,38,39

SPSS Project: Brain Size and Intelligence
This problem uses the file brain.sav.  This file contains data from a 1991
study of brain size and intelligence by Willerman et. al.  For 40 volunteer
subjects, they measured IQ using three variations of the Weschler IQ test,
reporting the Full Scale, Verbal, and Performance scores.  Brain size is given by a
count of pixels from 18 MRI images per subjects.  Subject height (inches) and
weight (pounds) were also recorded.  See the source for more details.
(Source: Electronic Encyclopedia of Statistical Examples & Exercises)

1. Explore
Make a histogram of the full scale IQ variable.  How would you describe this
distribution?  Can you guess an explanation for what you see?

2. Body Size.
a. Make a scatter plot with a fit line between height and weight, using

different markers for male and female subjects.  What is the correlation
between subject height and subject weight?

Make a scatter plot with a fit line between height and brain size, using
different markers for male and female subjects.  What is the correlation
between subject height and brain size?

Make a scatter plot with a fit line between weight and brain size, using
different markers for male and female subjects.  What is the correlation
between subject weight and brain size?
Would you choose height or weight as a better explanatory variable for
brain size?

3. Does Brain Size Explain Intelligence?
Make a scatter plot with a fit line using brain size (MRICount) as the
explanatory variable and Full Scale IQ as the response variable.  Is there a
positive association between these variables?  How strong is the
correlation?

Define a new variable which is the natural logarithm (LN) of the
MRICount and see if that improves the scatterplot and correlation.

What is the correlation between brain size and the other IQ scores: verbal
and performance?

Maybe gender makes a difference.  Check the correlation between brain
size and the three IQ scales for male individuals, and then for females (you
can do this by making a two-category scatterplot and adding fit lines for
each category, or by using “Select Cases” to pick only males or females.)


