
STAT 110 CHAPTER 8 SOLUTIONS

8.4. The property “healthiness of a college lifestyle” is difficult to describe concretely. One
poor way to measure this would be to count the number of posters in his/her room. A more
valid measurement process might involve combining several aspects, such as but not limited to,

• the amount of calories consumed per day

• the number of extra-curricular activities per month (academic and non-academic)

• the number of times the student engages in physical exercise per week

• the number of hours spent studying.

These variables (and possibly many others) could be combined to form one overall measure of
“healthiness.”

8.7. The class sizes could be different! The only way this statement is correct is if the class
sizes are different. If the 1:30 lecture is larger (possibly much larger), then the statement is not
valid. Do not compare counts!

8.9. Here are the rates per million inhabitants, calculated as stated in the question:

State Rate (per million)

Alabama 10.3
Arkansas 9.3
Delaware 15.6
Florida 3.7
Indiana 3.1
Nevada 4.4

Oklahoma 25.1
Texas 18.4

In order from low to high, the states are ordered as Indiana, Florida, Nevada, Arkansas, Al-
abama, Delaware, Texas, and Oklahoma. Florida is towards the bottom! Texas is still towards
the top. Oklahoma has the highest rate of executions among these states.

8.12. I did a Google search on “pain rating scale” and discovered numerous scales already in
use for this. Most of these scales go from 0 to 10, with 0 meaning no pain and 10 meaning the
worst possible type of pain. Faces and additional descriptions of each number are helpful. For
example, a “4” might mean different things to different individuals. Having a face that displays
emotion and additional descriptions like “distressing level of pain” can be helpful so everyone
measures pain in the same way.

8.13. Clearly, the total number of deaths from cancer (Variable 1) not a valid way to measure
this. This ignores the dramatic increase in the US population from 1970 to 2011 (205 million
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to 312 million!). Therefore, it is not surprising these counts are increasing, despite the fact that
much better treatments are available.

The percentage of deaths due to cancer (Variable 2) probably isn’t valid either. There is no
“cure” available for most types of cancer (depending on the stage). Also, the percentage of
deaths due to other causes (e.g., heart disease, automobile accidents, drug use, etc.) may have
decreased due to increased public awareness, healthier lifestyle choices, etc. If the percentage
of deaths due to these other causes are decreasing, the percentage of deaths due to cancer must
increase to compensate.

The variable “percentage of patients who survive at least 5 years” could actually increase−even
if the treatments are getting worse. For example, now that we have better detection systems
(e.g., mammograph, oral cancer screen, prostate exams, etc.), we can catch cancer in its earliest
stages. Clearly, the remaining life will be longer than if we catch cancer in its later stages. Even
if today’s treatments are less effective (which they are not), our detection capabilities are much
better.

As these examples show, the property “progress on fighting cancer” is difficult to measure!
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