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Chapter 3 A Closer Look at Assumptions
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3.8 Exercises "

19. In each of the following data problems there is some potential violation of one of the
independence assumptions. State whether there is a cluster effect or serial correlation, and

whether the questionable assumption is the independence within groups or the independence between
groups.

(a) Researchers interested in learning the effects of speed limits on traffic accidents recorded
the number of accidents per year for each of 10 consecutive years on roads in a state with
speed limits of 90 km/h. They also recorded the number of accidents for the next 7 years
on the same roads after the speed limit had been increased to 110 km/hr. The two groups
of measurements are the number of accidents per year for those years under study. (Notice
that there is also a potential confounding variable here!)

(b) Researchers collected intelligence test scores on twins, one of whom was raised by the
natural parents and one of whom was raised by foster parents, The data set consists of test
scores for the two groups, boys raised by their natural parents and boys raised by foster
parents,

(c) Researchers interested in investigating the effect of indoor pollution on respiratory health
randomly select houses in a particular city. Each house is monitored for nitrogen dioxide
concentration and categorized as being either high or low on the nitrogen dioxide scale.

Each member of the household is measured for respiratory health in terms of breathing
capacity. The data set consists of these measures of respiratory health for all individuals

from houses with low nitrogen dioxide levels and all individuals from houses with high
levels.

Computational Exercises

20. Means, Medians, Logs, Ratios. Consider the following tuitions and their natural logs for five
colleges:

College In-State OQut-of-State Out/In Ratio Log(In-State) Log(Out-of-State)

A $1,000 $ 3,000 3 6.9078 8.0064
B $4,000 $ 8,000 2 8.2941 8.9872
c $5,000 $ 30,000 6 8.5172 10.3090
D $8,000 $32,000 4 8.9872 10.3735
E $40,000 $ 40,000 1 10.5966 10.5966

(a) Find the average In-State tuition. Find the average log(In-State). Confirm that the log of the
average is not the same as the average of the logs. (b) Find the median In-State tuition and the
median of the logs of In-State tuitions. Verify that the log of the median is the same as the median of
the logs. (c) Compute the median of the ratios. Compute the differences of logged tuitions—Ilog(Out-
of-State) minus log(In-State) and compute the median of these differences. Verify that the median of

the differences (of log tuitions) is equal to the natural log of the median of ratios (aside from some
minor rounding error).

21. Umpire Life Lengths. When an umpire collapsed and died soon after the beginning of the
1990 U.S. major league baseball season, there was speculation that the stress associated with that
job poses a health risk. Researchers subsequently collected historical and current data on umpires
to investigate their life expectancies (Cohen et al., * Life Expectancy of Major League Baseball
Umpires,” The Physician and Sportsmedicine, 28(5) (2000): 83-89). From an original list of 441
umpires, data were found for 227 who had died or had retired and were still living. Of these, dates

of birth and death were available for 195. Display 3.10 shows several rows of a generated data set
based on the study.




