Department of Statistics

COURSE STATS 330
Assignment 4, 2004

Instructions: Hand in your completed assignment to the Student Resource Centre by 4pm
on Thursday 7th October.

Female horseshoe crabs share a nest with a male partner. In some cases, additional males,
called satellites, reside nearby. A biologist is interested in what attributes of the female
are associated with the presence of satellites.

Some data on female crabs have been collected and are in an Excel spreadsheet
crab. csv in comma-delimited form. This may be downloaded from the course web
page. The data are also reproduced overleaf.

The variables in the data set are

colour: colour of the crab (1=light medium, 2=medium, 3=dark medium, 4=dark),
spine: Spine condition (1=both good, 2=one broken, 3-both broken),

width: Width of the carpace (shell) in cm,

weight: weight of the crab (grams),

satelite: presence of satellite crabs (O=absent, 1=present).

1. Read in the data and check for errors.

2. Divide the data up into 10 groups according to the weight of the crabs. Draw a
suitable plot that illustrates the relationship between the weight of the crab and the
probability the crab will have a satellite. Repeat for the widths. What do you
conclude? Do the same for the colours and spines. Summarize the relationships

between the response and the explanatory variables.

3. Fit a logistic regression model to these data. Subject your model to the usual
diagnostic checks.

4. What variables are associated with the presence of satellites?

5. Produce a method for predicting whether a crab will have satellites or not.
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