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EXAMPLE  |°d give my right arm for a female

3.2 make spiders in the genus Tidarren are tiny, weigh-
ing only about 1% as much as females. They also
have disproportionately large pedipalps, copula-
tory organs that make up about 10% of a male’s
mass. (See the adjacent photo; the pedipalps are
indicated by arrows.) Males load the pedipalps
with sperm and then search for females to insem-
inate. Astonishingly, male Tidarren spiders vol-
untarily amputate one of their two organs, right
or left, just before sexual maturity. Why do they do this? Perhaps speed is important to
males searching for females, and amputation increases running performance. To test this
hypothesis, Ramos et al. (2004) used video to measure the running speed of males on
strands of spider silk. The data are presented in Table 3.2-1.

Table 3.2-1 Running speed (cm/s) of male Tidarren spiders before and after voluntary ampu-
tation of a pedipalp.

Speed Speed Speed Speed

Spider before after Spider before after
1 1.25 2.40 9 2.98 3.70

2 2.94 3.50 10 3.55 4.70

3 2.38 4.49 11 2.84 4.94

4 3.09 3.17 12 1.64 5.06

5 3.41 5.26 13 3.22 3.22

6 3.00 3.22 14 2.87 3.52

7 231 2.32 15 2.37 5.45

8 2.93 331 16 1.91 3.40
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The spider data in Example 3.2 consist of pairs
of measurements made on the same subjects.
One measurement is running speed before
amputation and the second is running speed
after amputation. Calculate a new variable
called “change in speed,” defined as the speed
of each spider after amputation minus its speed
before amputation.

a. What are the units of the new variable?

b. Draw a box plot for the change in running
speed. Use the method outlined in Section
3.2 to calculate the quartiles.

c. Based on your drawing in part (b), is the fre-
quency distribution of the change in running
speed symmetric or asymmetric? Explain
how you decided this.

d. What is the quantity measured by the span of
the box in part (b)?

e. Calculate the mean change in running
speed. Is it the same as the median? Why
or why not?

f. Calculate the variance of the change in run-
ning speed.

g. What fraction of observations fall within
one standard deviation above and below the
mean?




