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Actuaries use information about the magnitude and severity of earthquakes in a particular
geographic area to help insurance companies determine how to serve their customers. 

The magnitude describes the size of the earthquake at the source. The table on the left below
describes the earthquake’s intensity—the effects of the earth’s shaking—at different locations
away from Parkfield, California, a town famous for its seismic activity. Read the table, then
answer the questions below.

Actuaries can use histograms to analyze the frequency of submitted insurance claims after
natural events and the range of average claim amounts insurance companies paid to customers

over a particular period of time. The information in the table on the left below lists the number of
flood insurance claims submitted and average paid flood claim amounts as a result of storms in
2005. An average paid claim is the average of all the flood claims paid by the insurance companies.
Read the claims in the table, then answer the questions below.

You are the owner of Cyclone Secondhand Music and Movies, located in an area that has
experienced a number of damaging tornadoes in the last ten years. It’s time to buy insurance.

You rent your space but own everything in it. The expectation of a tornado will affect the choices you
make about insurance. Think like an actuary: Think about the value of your property—costs of
inventory, electronic equipment, and office supplies.

Hurricanes are measured based on wind speed and storm surge. The Saffir-Simpson
Hurricane Scale ranks categories of hurricanes from Category 1, weakest, to Category 5,

strongest. A tropical storm is weaker than a Category 1, but stronger than a tropical depression.
It takes more than eight hours for most hurricanes to change in intensity.

Property and casualty actuaries think about and list different outcomes
caused by natural events. Then they determine costs related to each
outcome. These costs may affect premium prices in the
future. The tree diagram to the right
shows some of the possible
outcomes of a Category 1
hurricane over time. Study the
tree diagram carefully and then
answer the questions.
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Armona, CA 89 IV

Avenal, CA 35 V

Boise, ID 934 I

Coalinga, CA 47 V

Denver, CO 1,431 I

Fellows, CA 99 IV

Henderson, NV 497 II

Hutchinson, KS 2,019 I

Las Vegas, NV 482 III

Litchfield Park, AZ 778 III

Pahrump, NV 401 III

Rancho Palos Verdes, CA 294 IV

Salt Lake City, UT 930 II

Sevier, UT 781 II

Strathmore, CA 129 V

Date of Earthquake: Sept. 28, 2004
Epicenter: 9 Miles South of Parkfield, CA

Magnitude at Source: 6.0*

* Magnitude is measured by the Richter Scale, and is determined by seismographs.
** Intensity is measured by the Modified Mercalli Intensity Scale, and is based on effects on people, structures, and the natural environment.

Photos, left to right: © Photodisc/age fotostock, inc.; © Lester Lefkowitz/The Image Bank/Getty Images.
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2005 Storm Category at
Landfall

Number of
Flood Claims

Average Paid
Flood Claim

Much of New Orleans, LA, was flooded after levees broke following
Hurricane Katrina in August 2005.

Costs and Claims of 2005 Storms
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Questions:

1. What would be the cost to replace everything in your
store? Work with your group to find an estimated total
value. Keep in mind:

■ You buy used CDs for about $2 to $6, and used DVDs
for $4 to $8. You usually have 10,000 items in stock.

■ Besides the CDs and DVDs, what else needs replacing?
(Imagine walking into a music store. What do you see around you?)

■ What is your estimate? (Visit an office supply store online or look in a catalog for ideas of prices.)

2. For $400 per year, you can buy $200,000 of basic coverage for fire and theft. For an additional $400 per
year, you can get $200,000 in tornado coverage. Remember that if your store is damaged, you will not
automatically get $200,000 but what it will cost to replace the damaged items up to $200,000. 

■ How much would basic and tornado coverage cost for 10 years?

■ How much would you save over 10 years if you had basic
only? 

■ How much would you lose if you had one tornado and
weren’t covered? 
What if there were more than one tornado? 

3. Does the benefit of having tornado insurance outweigh the
cost? 

Explain your answer.

Questions:

1. Plot the information given above as a scatterplot.

2. Use a ruler and mark the “line of best fit” for the scatterplot you have created.

3. What relationship do you notice based on the information plotted here? Is the relationship weak or
strong? 

4. Do you think it would cost more or less to insure customers in the Parkfield region against earthquake
damage than it would customers in places where there are no recorded earthquakes? Why? 

Questions:

1. List the possible events that could happen 8 hours after a hurricane has been identified.

2. What is the probability that this hurricane is a Category 1 after 16 hours? Write your answer as a
fraction and a percentage. 

3. What is the probability that this hurricane remains a Category 1 for the entire time? Write your
answer as a fraction and a percentage. 

4. What is the probability that this hurricane is a Category 2 after 16 hours? Write your answer as a
fraction and a percentage. 

5. After 16 hours, is it more likely that the hurricane
will be a Category 1 or a Category 3? Explain your
answer using fractions and a percentages.

6. If flooding is possible in any of these scenarios,
would a storm and a flood be mutually exclusive
events? 

Questions:

1. Complete the histogram using the information provided in the table.

2. Which type of information provided is a “mean” and why is it useful? 

3. What was the total amount paid out for Tropical Storm Tammy? 
Explain how you determined your answer. 

4. Based on this information, would you expect that a tropical storm always results in fewer flood claims than
a hurricane? Why or why not? 

5. You’re the actuary: How would you advise an insurance company about what they should expect to pay
during a Category 3 hurricane if they’re expecting to have claims on 200,000 policies?
(Hint: Using the information from the table above, come up with an average claim amount and estimate. Show your work on the
back of this page.)

Hurricane Dennis 3 3,332 $26,687

Hurricane Katrina 3 158,786 $94,750

Hurricane Rita 3 8,602 $46,089

Tropical Storm Tammy not applicable 3,600 $10,213

Hurricane Wilma 3 8,474 $36,126
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