
STAT 3710 Project 1

1. In norther climates, roads must be cleared of snow quickly following a storm.
One measure of storm severity is x1 = its duration in hours, while the effec-
tiveness of snow removal can be quantified by x2 =the number of hours crews,
men, and machine, spend to clear snow. Here are the results for 25 incidents in
Wisconsin.

(a) Find the sample mean and variance of the difference x2 − x1 by the first
obtaining the summary statistics.

(b) Obtain the mean and variance by first obtaining the individual values
xj2 − xj1 for j = 1, 2, . . . , 25 and then calculating the mean and variance.
Compare these values with those obtained in part a.

(c) Comment on any possible outliers in in scatter plot of the original variables.

(d) Determine the power transformation λ̂1 the makes the x1 values approxi-
mately normal. Construct a Q-Q plot of the transformed observations.

(e) Determine the power transformation λ̂2 the makes the x2 values approxi-
mately normal. Construct a Q-Q plot of the transformed observations.

(f) Determine the power transformation for approximate bivariate normality.

2. Measurements of x1 = stiffness and x2 = bending strength for a sample of
n = 30 pieces of a particular grade of lumber are given in Table 5.11. The units
are pounds/(inches). Using the data in the table

(a) Construct and sketch a 95% confidence ellipse for pair [µ1, µ2]
′, where

µ1 = EX1 and µ2 = EX2.

(b) Suppose µ10 = 2000 and µ20 = 10, 000 represent “typical” values for stiff-
ness and bending strength, respectively. Given the result in (a), are the
data in Table 5.11 consistent with these values ? Explain.

(c) Is the bivariate normal distribution a viable population model? Explain
with reference to Q-Q plots and a scatter diagram.
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3. The tail lengths in millimeters (x1) and wing lengths in millimeters (x2) for 45
male hook-billed kites are given Table 6.11. Similar measurements for female
hook-billed kites are given in Table 5.12

(a) Plot the male hook-billed kite data as a scatter diagram and (visually)
check for outliers.

(b) Test for equality of mean vectors for the populations of male and female
hook-billed kites. Set α = 0.05. If µ1 − µ2 = 0 is rejected, find the
linear combination most responsible for the rejection of H0. (You may
want to eliminate any outliers found in Part a for the male hook-billed
kite data before conducting this test. Alternatively, you may want to
interpret x1 = 284 for observation 31 as a misprint and conduct the test
with x1 = 184 for this observation. Does it make any difference in this
case how observation 31 for the male hook-billed kite data is treated?)

(c) Determine 95% confidence region for µ1 − µ2 and 95% simultaneous con-
fidence interval for the components of µ1 − µ2.

(d) Are male or female birds generally larger ?
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