Exercises for Chapter 17

1. What is a risk?

2. What does it mean to say that some course of action is worth the risk?

3. What are the four steps in weighing a risk?
a.
Why is weighing risk subjective?
b.
Give an example of an outcome that would be a risk for you but wouldn’t be a risk for some member of your family or some friend.

4. Give an example where you can calculate exactly a risk for yourself.
5. Give an example where it’s impossible to calculate exactly a risk for yourself, but you can rank still it against other possible outcomes.
6. a.
What is an act of God?  Give an example.


b.
Give an example where you or someone you know has classified something bad  that happened or might happen as an act of God, yet it seems clear that it was within someone’s or some group’s power to make it not happen.

7. Why isn’t it accurate to say that the lottery is a tax on people who can’t do math?
9. Give an example of a time when you evaluated a risk badly.

10. Give an example of evaluating risk in some sport.
11. Your friend is at the doctor’s office and has to make a decision about having surgery versus chemotherapy for her cancer.  What should she ask her doctor in figuring to help her evaluate the risk?
12. On February 27, 2011 Melissa Jones, a senior on the Baylor women’s basketball team, injured her eye in a basketball game.  She hit her head on the floor damaging her optic nerve, and she lost her sight in one eye for awhile.  Apparently there is a good chance she’ll be able to regain her sight.  But she wants to finish her basketball career.  As quoted by the Dallas Morning News (March 24, 2011), she said:

I don’t tend to live my life in a glass box.  I feel like you have the same opportunity getting hurt crossing the street that you do in a skydiving accident.  I feel that you want to live your life, do what you want to do and have fun with it.


Suppose you were a friend of Melissa Jones.  What would you tell her about how she’s 
evaluating risk?

13.
Suzy:
I’m going to bet $5 on “Wily Nag” to win in the seventh race.


Dick:
Why?  He’s at 100 to 1.  There’s so little chance of winning.


Suzy:
But if I win, it’ll be a lot.  And if I bet 100 times on horses like him I’m sure to 


win at least once.


a.
What risk is Suzy taking?


b.
What fallacy is Suzy making that affects her evaluation of risk?

14.
Zeke got tested for HIV last week and it came out positive.  The test is 99% accurate: 
when someone has HIV, the test detects it 99% of the time.  The test has a false 
positive rate of 1%: 1 out of 100 times when someone who doesn’t have HIV is tested, 
the result will say that he or she does have HIV.  Reliable public health statistics 
estimate 0.6% of the population is HIV positive.


a.
What’s the probability that Zeke is HIV positive?


b.
If Zeke tests positive on a second test, what’s the chance he has HIV?

15.
In 1997, the Cassini spacecraft was planned to be launched from Florida for a mission 
to Saturn.  The power for the spacecraft, once it left the Earth, was to be provided by the 
heat from a core of plutonium.  There was an outcry about this from the public because, 
though the plutonium was not the type that could cause an explosion, if the launch failed 
and the spacecraft reentered and broke up in the atmosphere, the plutonium would be 
dispersed widely, causing many cases of cancer from its inhalation.  In one scenario 
prepared by scientists, the plutonium would be spread over about 2,000 square kilo-
meters, causing 2,300 cancer deaths over fifty years.  Other scenarios were for somewhat 
fewer cancers.  In the end, Cassini was launched.  The mission has been a success.



The evaluation of the risk of this mission is evaluated by a professor of chemistry 
and an expert in materials science, Mark E. Eberhart, in his book Why Things Break:



When I awoke on the morning of August 15, 1997, I was confronted with many 

potential hazards.  If I had considered these and ranked them from most probable to 

least probable, the list would look something like this:



1.
Suffering an injury while riding my bicycle during lunch hour.



2.
Being in an automobile accident while commuting either to or from work.



3.
Having an accident at home, slipping in the shower or falling down stairs.



4.
Daily exposure to toxins from the polluted air of Denver.



5.
Exposure to second-hand smoke.



6.
Exposure to radon.



7.
Eating fatty foods.



8.
Becoming a victim of crime.



9.
Having a work-related accident.



10.
Being struck by lightning,.



11.
Getting caught in a flash flood.



12.
Being injured by a tornado or high winds.



13.
Suffering an attack by a mountain lion or bear.



14.
Inhaling plutonium from the reentry of Cassini during Earth fly-by.



I am not opposed to minimizing risk, but if I am to approach the problem of 

minimizing risk as a scientist, those things that pose the greatest risk to life and 

health should receive the greatest portion of our attention.


Explain what is wrong with Eberhart’s analysis.

16.
[After a chemical explosion at a plant, where one man was killed by the explosion and 
four were injured, a man was interviewed who worked in that section of the plant.  He 
had been on vacation at the time.]  

Powell said the idea of working every day in a plant filled with toxic chemicals hasn’t worried him, and he plans to return when his vacation is over. “There are toxic chemicals in your house under your sink,” he said.  “There is constant training on how to handle them, and if you follow those guidelines, you’re O.K.  Every job has a potential hazard.” Tyson Hiatt, The Spectrum, July 31, 1997


Suppose you were a friend of Mr. Powell.  What would you tell him about how he’s 
evaluating risk?

17.
Pascal’s wager
(Blaise Pascal was a 17th century mathematician and philosopher who had a religious conversion later in his life.  Here is roughly his argument.)

We have the choice to believe in God or not to believe in God.  If God does not exist, you lose nothing by believing in Him.  But if He exists, and you believe in Him, you have the possibility of eternal life, joyous in the presence of God.  If you don’t believe in Him, you are definitely precluded from having everlasting life.  Therefore, a prudent gambler will bet on God existing.  That is, it is better to believe that God exists, since you lose nothing by doing so but could gain everlasting life.


a.
What risk is Pascal evaluating?


b.
What mistakes is he making that affect his evaluation of risk?

