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Student Resource 3.1
Case Studies: Auto Insurance Applicants
Student Names:_______________________________________________________ Date:___________
Directions: In this activity, you and your teammates will assess the relative premiums that three different applicants should pay when purchasing auto insurance. Assume that all applicants will purchase both collision and liability insurance. After reading the short description of each applicant, write down all the positive factors that should lead to lower premiums, all of the negative factors that should lead to higher premiums, and finally those factors which were present in the description but you don’t think should be relevant when setting premiums.
Applicant #1: Yolanda is a friendly and energetic high school student in Denver, Colorado. Not long after her 17th birthday, her father bought her a new sports car. Yolanda is very involved in the Latino community, especially in the youth activities at her Catholic church. She loves to have fun driving around town with all of her friends in her car, listening to their favorite music on the car’s excellent speakers. While she likes to go out nearly every day, she is trying to devote more time to studying since her grades are not very good. She has one ticket, for speeding. She was having fun racing a friend from school on a deserted road late at night.  
Positive Factors:

Negative Factors:

Factors Not Used:

Ranking:
Applicant #2: John is a 4.0 student at Stillman College, a historically black college in Tuscaloosa, Alabama. He lives in a rural area not too far from the town. John drives a small Honda, which was given to him by his brother. While the car may not look all that great, John has kept it running well. John is a leader in the Baptist congregation near the school. John’s father is a metal worker living in New Orleans, and his mother takes care of John’s three younger sisters and runs a catering business out of their family home. John has had no accidents or tickets.
Positive Factors:

Negative Factors:

Factors Not Used:

Ranking:

Applicant #3: Sohyla is a middle-aged female, originally from Iran. She now lives in New York City, where she is an executive at a large bank. Her father lives with her and is a vice president of an insurance company. Sohyla is a very devout Muslim, and attends a mosque regularly. She is in good health, exercising often, though she is nearsighted and wears glasses. Sohyla drives a luxury BMW. She has had two accidents in the past two years, though she believes only one of them was her fault—she was distracted because she was talking on her cell phone. 
Positive Factors:

Negative Factors:

Factors Not Used:

Ranking:

Student Resource 3.2
Reading: Actuarial Science
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In this presentation, you will learn how insurance companies, through the work of actuaries and underwriters, try to make predictions about the future. By studying how often risks occurred in the past, and the costs of those risks, actuaries and underwriters help insurance companies write insurance policies and set premiums that will allow them to make a profit over time.
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Before the 13th century, most people, even the most highly educated, believed the future was unpredictable, or known only by supernatural means. 
People were not able to take calculated risks, because they didn’t have the tools or knowledge to calculate them with!
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Things started to change in the 13th century, when an Italian called Fibonacci wrote a book about the new system of numbers he learned during his travels in Arab lands. These numbers, the ones we use today, could be used to perform complex mathematical calculations, and, as Fibonacci observed, allowed businesspeople to understand their profits and losses, and begin to predict future gains.
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If a company insures just one house, it is not able to accurately predict the risk. The house may never burn, or may catch fire the next week.
But if a company insures thousands or hundreds of thousands of houses, it knows much more accurately what the chances are for those houses to incur a loss over a period of time. The company doesn’t know which houses will have a loss—but it does know that, over time, a certain percentage of losses will occur to all houses. If the insurance company insures enough houses, those houses will come close to suffering the same percentage of losses as all houses. And the more houses an insurance company insures, the closer their insured houses’ losses will be to the losses of all houses—which is how insurance companies can know with some certainty what their losses will be, thereby predicting the future!
This is known in the insurance industry as the “Law of Large Numbers.” 
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There are many important roles in an insurance company, including insurance agents, who sell insurance, and claims adjusters, who assess losses. Two less visible (but equally important) roles are actuaries and underwriters.
Actuaries are specialists in math, statistics, and the laws of probability. Their job is to gather lots of data about different kinds of risk, and to analyze the data so that their insurance company can make good decisions about who to cover and how much to charge. While actuaries are best known for their work in the insurance field, they work in other businesses as well, helping organizations to understand the risks that might impact them.
This information is used by underwriters, who must understand how to use that information to decide whether a submitted risk is acceptable, and what the premiums should be. If the underwriter doesn’t have enough information about what the risks are, it is unlikely that he or she will approve issuing a policy.
Because of this, underwriters share in the responsibility for ensuring that an insurance company makes a profit over time.
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Actuaries put their data into tables called actuarial tables. These tables usually organize the data using different criteria such as age, gender, location, and many others.
There are tables for auto accidents, home fires, commercial thefts, and almost every other type of insurance coverage offered by insurance companies.
One important type of table is a life table or mortality table such as the one above, which shows life expectancy for different ages. Although life tables look confusing to those of us who aren’t trained how to use them, underwriters and actuaries know how to take the data and use it to make decisions about whether to offer life insurance policies, and how much to charge.
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While life insurance companies can predict many things with amazing accuracy, their accuracy depends on two things: how many people or organizations are in the class being insured, and how many years of data are available.
For example, an underwriter can’t predict whether a particular house is going to be damaged by fire in the next year. But because data are available for all house fires in the United States going back many decades, insurance companies can closely predict how many houses per one thousand will be damaged by fire in the coming year, and how much the damage will cost to repair.
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Using the data collected, actuaries are able to determine the probability that a certain type of risk will occur and the amount of the losses. While the probability for something occurring for one individual or organization is not very helpful, most insurance companies are covering thousands or hundreds of thousands of people for the same type of risk.
By understanding statistics for large groups, an insurance company can set premiums that are slightly higher than the estimated losses each year, allowing it to pay for administrative costs and to make a profit.
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While actuarial science has enabled insurance companies to predict the future with surprising accuracy, they are not always right—for example, in 2005, after Hurricane Katrina destroyed much of New Orleans and parts of the Gulf Coast. Insurance companies had not predicted such catastrophic losses.
Sometimes the inability to predict an event, and/or the huge losses that might occur, prevent insurance companies from offering certain types of coverage. For example, in many parts of California, insurance companies will not provide earthquake insurance. A major earthquake in Los Angeles or the San Francisco Bay Area might cause losses that insurance companies would not be able to cover.
Another important area where insurance companies take a risk is in their own investments. During times when markets are declining, it is possible that their investments might lose, rather than gain value, thus negatively affecting their profits.
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People who work in the insurance industry are providing a service and product that brings peace of mind to millions and that enables our businesses to succeed. Without insurance, people would be much less willing to take risks, and without risk, there is little chance for progress.
In order to get high-paying jobs as actuaries or underwriters, candidates need strong skills in analyzing statistics and understanding probabilities. Many colleges offer programs in actuarial science.

Student Resource 3.3
Analysis Activity: Accident Statistics
Student Name:_______________________________________________________ Date:___________
Directions: Look over this table of driving statistics from the National Highway Traffic Safety Administration. It displays statistics on fatal accidents, including those where the driver was legally drunk [blood alcohol content (BAC) level of .08 or higher]. Use the table to answer the questions that follow. 
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Which age group had the most drivers die in automobile accidents? Why do you think this age group had the highest number of fatalities?


Which age group had the least drivers die in automobile accidents? Why do you think this age group had the lowest number of fatalities?






Are male or female drivers more likely to die in a traffic accident? Why do you think there is such a large difference in the number of fatalities between genders?






If you were designing an advertising campaign to prevent drunk driving, what age group would you target and why?









The chart shows the differences in alcohol-related deaths in 1996 and 2006. If you were trying to predict trends, which age groups would you be most concerned about?
 Student Resource 3.4
Memo Instructions: Is It Insurable?
Directions: In this activity, you take on the role of a new underwriter at an international insurance company. Read the memo below from your supervisor, and follow her instructions to write an effective memo in return. Be sure to review the assessment criteria that follow the memo.
Acme Insurance Company
New York, New York

M E M O

From:	Matilda Wright, Senior Manager
To: 	New Underwriting Team Members
Re: 	Review of Recent Insurance Requests

Please review the attached five requests for insurance coverage (Student Resource 3.5), and write back to me, in memo form, whether or not each one meets the following criteria for coverage and whether you think our company should provide coverage. These criteria are used by most insurance companies to assess whether a risk is coverable:
Accidental Loss: The event that triggers an insurance claim should be in the hands of fate, or at least outside the control of whoever benefits from the insurance. For example, if Fred is cleaning his gun and shoots the TV, it is an accident (covered), while if Fred gets mad at a show and shoots the TV, that is in his control (not covered).
Large Material Loss: The size of the loss must be meaningful from the perspective of the insured; otherwise, it makes more sense for the individual to “self-insure” (absorb any losses alone). For example, it doesn’t always make sense to buy insurance for the loss of a bicycle, since the premiums over a few years will likely be more than the bike is worth. From the point of view of insurers, it makes little sense to cover items with small losses, since the insurance premiums would need to be so low that it would be difficult to cover the administrative costs associated with the policy.
Limited Risk of Catastrophic Losses: If a single disaster causes losses to hundreds or thousands of policyholders, it may become difficult for an insurer to be able to cover all of the risks. Such a catastrophic event causes all or almost all insured to suffer losses, so there’s no additional money in the pool of reserves from which to draw—losses exceed premiums paid. Everyone loses at the same time, unlike with a car accident, where we know they will occur but they won’t all happen to everyone at the same time.
Calculable Loss: There are two elements that insurance companies must at least be able to reasonably guess, if not know for sure: the probability of loss and the cost to compensate the insured for the loss. 
Affordable Premium: If the likelihood of an insured event is so high, or the cost of the event is so large, that the resulting premium is large relative to the amount of protection offered, it is not likely that anyone will buy the insurance, even if it is offered.


Make sure your assignment meets or exceeds the following assessment criteria:
 The memo demonstrates an understanding of the criteria for insurable risks.
 The memo correctly compares and contrasts insurable risks and uninsurable risks.
 The memo contains a correct analysis of which of the risks is insurable.
 The memo is formatted using standard memo components.

Student Resource 3.5
Insurance Requests: Is It Insurable?
Student Name:_______________________________________________________ Date:___________
Directions: Below are the five requests for insurance coverage we have received. Please complete this form—to take notes and to use as a guide when writing your memo.

Luke “Two-Fingers” Swanson, famous poker player, would like to insure himself against losses at the poker table. Luke is a high roller, never wagering less than $10,000 in a game.
Are there any criteria this scenario doesn’t meet?




Do you recommend providing insurance for this request?



Ruth Orbelson, third-generation soybean farmer, would like to insure her crop against destruction by frost. About five years ago, a severe frost destroyed half of her crop. Ruth thinks having some insurance against a similar loss would bring her and her seven children a little peace of mind.
Are there any criteria this scenario doesn’t meet?




Do you recommend providing insurance for this request?




Eduardo Zelaya, owner of a multi-million dollar resort on the side of an active volcano in Panama, is frantically seeking insurance, as the volcano has become very active recently. There is a 90% chance of catastrophic eruption in the next five years.
Are there any criteria this scenario doesn’t meet?




Do you recommend providing insurance for this request?



Timmy Tyler, a slightly hyperactive 12-year-old middle school student, wants to insure the used bicycle he bought at a garage sale last week. He loves his bike, and would hate to have it broken, or even worse, stolen. He can’t sleep at night, thinking of harm coming to his beautiful purple bike. His father has suggested purchasing an insurance policy.
Are there any criteria this scenario doesn’t meet?




Do you recommend providing insurance for this request?



Josephine Morbin is a sweet and sentimental widow. Other than her poodle, Spitzy, her most prized possessions are letters from her father, written to her in the 1940s when he was fighting in Italy during World War II. Though the letters have no monetary value, they mean the world to her, and she wants to protect them by insuring them.
Are there any criteria this scenario doesn’t meet?



Do you recommend providing insurance for this request?
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Insurance companies can write policies with some

certainty
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nsurance companies aren’t predicting specific events,
but rather predicting the number of occurrences of a
certain type of event.

So they can guess how
many, but they can't
guess who.

With this information,
they can set a premium
that has a high
probability (but not a
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Two important roles in insurance are actuaries and
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Actuaries gather data such as
how long people live, how many
houses burn each year, and how
many cars are stolen.

They put all of this information
in large tables of information,
called actuarial tables.

Underwriters use this
information to predict how likely
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Table 1. Life table for the total population: United States, 2003

Number

dying
between
ages x to x+1

d(y
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6
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Accurate prediction depends on large numbers and
lots of data

It is impossible for actuaries to predict with accuracy
what will happen to a single individual or organization.

But if access to data for
thousands or millions of
others facing similar risks
is available, especially
over many years, it is
possible to predict overall
rates of the risk
occurring for the group.

Why can'’t an actuary predict when a single risk,
like an earthquake, will occur?
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The financial success of an
insurance company
depends on how well its
actuaries estimate the
likelihood and cost of
losses, and how well its
underwriters select and
price the risks the
company takes.

In a successful insurance
company, enough premiums are
collected to allow for a profit.

What would happen if an underwriter
underestimated the costs of a class of risks?
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There is always some risk
involved in the insurance
business, and every few
years, large disasters,
often natural disasters,
occur that cause insurance
companies to lose money.

Hurricane Katrina, for
example, exceeded the
predictions of insurance
companies covering
homes and businesses in
the areas hit by the storm.
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In order for their
predictions to be
accurate, actuaries and
underwriters must have
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understanding of math
and statistics.
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interested in the field of
insurance should take
courses in these areas.
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Drivers in Fatal Crashes With a BAC of .08 or Higher, by Age, Gender, and
Vehicle Type, 1996 and 2006
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People once predicted the future through omens

and superstitions
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For thousands of years,
people believed that the
future could be foreseen,
but only through
supernatural means.

They studied the stars,
crystal balls, tea cups,
and even animal entrails
to try to get clues about
the future.

How are insurance companies a
bit like fortune tellers?
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Today, we can anticipate the future by studying
the past

In the 13th century, European travelers brought back
Arabic numerals, the numbers we know today.

Using these numbers allowed
them to perform more
complicated calculations.

Gamblers in particular wanted
to learn the chances of certain
cards or dice coming up.

By studying which cards or
dice came up, mathematicians

What would be the began using statistics to
advantage for gamblers of predict the future!
predicting the future?





