D. Metzler, N. Becker SS 2014
MULTIVAR STATS IN ECOL AND GENETICS — EXERCISES, SHEET 10

Exercise 1 Students of a statistics course in Goettingen answered a questionaire. Their answers
to "Height in cm?’, *Weight in kg?’, "What is your sex (0=m, 1=f)?’, *Your age in years?” and
"What is your shoe size’ are contained in the data frame ashsw. A principal component analysis
has been conducted on this data set. Here is the correlation biplot:
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Answer the following questions from this biplot:

e According to the two-dimensional projection of the correlation biplot, which of the variables
are likely to be postively correlated, which are likely to be negatively correlated and which
are likely to be uncorrelated?

e Which variables dominate the first principal component and which variables dominate the
second principal component?

o If the data points would be colored according to the sex of the studend, which students in the
biplot would you expect to be girls? (Your answer should be one of the following: Points on
top,top-right,right, bottom-right,bottom,bottom-left,left,top-left)

e What does the biplot suggest about the height, weight, age and sex of student *74’?



Exercise 2 Recall the data from the last exercise. Now we wish to explain "height’, shoe’ and
weight’ as response variables of the explanatory variables ’sex’ and ’age’. This has been done
with redundancy analysis. The following figure show the correlation triplot.
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What does this triplot tell us about the dependence of the response variables on the explanatory
variables?

Exercise 3 Consider the following 4 by 4 matrix
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Assume that this is the abundance matrix of 4 species at 4 sites. Now imagine the species condi-
tional biplot. Describe the approximate positions of the species relatively to the sites. For this you
may assume the positions of the sites to be given.

Exercise 4 Read Chapter 5 “Genome wide association analysis” of the GenABEL tutorial on
http://www.genabel.org/tutorials. Then apply the steps of data analysis explained
there to the datasets ge03d2 and ge03d2c available in the GenABEL package. Also try the com-
mand “grammar” and its variations.



