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Teacher Resource 3.1
Presentation Notes: Actuarial Science
Before you show this presentation, use the text accompanying each slide to develop presentation notes. Writing the notes yourself enables you to approach the subject matter in a way that is comfortable to you and engaging for your students. Make this presentation as interactive as possible by stopping frequently to ask questions and encourage class discussion.  
	[image: C:\Users\Mika\Documents\Pearson\2014\June\24\Insurance_Lesson3_Presentation_ROOT_062314\Slide1.JPG]
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.


	Presentation notes
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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!

	Presentation notes
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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.

	Presentation notes
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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.” 

	Presentation notes
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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.

	Presentation notes
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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.

	Presentation notes
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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.

	Presentation notes
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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.

	Presentation notes
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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.

	Presentation notes
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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.

	Presentation notes


Teacher Resource 3.2
Answer Key: Accident Statistics 
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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? 25–34. This age group has among the highest percentage of driver fatalities involving alcohol. It is also likely that this group has more drivers than younger groups.
Which age group had the least drivers die in automobile accidents? Why do you think this age group had the lowest number of fatalities? 75+. There are likely the fewest drivers overall in this group. This group had the lowest percentage of alcohol-related deaths.
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? Males. Perhaps there are more male drivers overall. Also, males had a much higher percentage of alcohol-related traffic fatalities.
1. 

If you were designing an advertising campaign to prevent drunk driving, what age group would you target and why? There are several possible answers. 16–20, because this group had the highest rise in the percentage of alcohol-related fatalities, and by targeting the youngest group, safe habits can be encouraged early on. 21–24, because this group had the highest percentage of alcohol-related fatalities. 25–34, because this group had the greatest overall number of alcohol-related fatalities.
The chart shows the differences in alcohol-related deaths in 1996 and 2006. If you were trying to predict trends, which groups would you be most concerned about? 16- to 21-year-olds showed the highest percentage increase in alcohol-related fatalities. Also, females showed a large rise in alcohol-related fatalities.
Teacher Resource 3.3
Assessment Criteria: Is It Insurable? Memo
Student Name:______________________________________________________________
Date:_______________________________________________________________________
Using the following criteria, assess whether the student met each one.
	
	
	Met
	Partially Met
	Didn’t Meet

	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.
	
	□
	□
	□



Additional Comments:
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
 Teacher Resource 3.4
Key Vocabulary: The Business of Insurance
	Term
	Definition

	actuarial science
	The discipline that uses math and statistics to assess risk in the insurance and finance industries. Actuarial science includes a number of interrelated subjects, including probability and statistics, finance, mathematics, and economics.

	actuary
	In the field of insurance, the individual who evaluates the likelihood of events and quantifies the contingent outcomes in order to minimize losses, emotional and financial, associated with uncertain undesirable events.

	insurable risk
	A risk that has met certain criteria, making it likely to be insurable through a standard insurance policy. Most insurable risks would result in meaningful, clearly calculable losses, and are shared by a large class of individuals or organizations.

	loss
	The amount of a financial loss impact an insured has sustained that an insurance company has written a policy to protect. 

	underwriter
	In insurance, the person who evaluates the risk and exposures of potential clients. Underwriters decide how much coverage the client should receive, how to price the risk based on rate factors, or whether even to accept the risk and insure them. Underwriting involves measuring risk exposure and determining the premium that needs to be charged to insure that risk. The function of the underwriter is to acquire—or to “write”—business that will make the insurance company money, and to protect the company from risks that they feel will make a loss. In simple terms, it is the process of issuing insurance policies.



Teacher Resource 3.5
Bibliography: The Business of Insurance
The following sources were used in the preparation of this lesson and may be useful for your reference or as classroom resources. We check and update the URLs annually to ensure that they continue to be useful.
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Online
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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?
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Insurance companies can write policies with some

certainty
B

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
certainty) of making a
profit for the company.
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Two important roles in insurance are actuaries and

underwriters
.

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
insured events are, and if they
do occur, how expensive they
are likely to be.
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Life tables are actuarial tables that predict life

expectancy
B

8  National Vital Statistics Reports, Vol. 54, No. 14, April 19, 2006

Table 1. Life table for the total population: United States, 2003

Number

dying
between
ages x to x+1

d(y

687
6
a3
26
20
17
15
14
14
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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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Underwriters use those data to approve policies and

set premiums
B

Underwriters have the

Profits
important role of deciding T
what risks to cover and Bromins
how much to charge. Collected

Claims

Paid
Out

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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Sometimes the most informed predictions are

way off
_______

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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Math and statistics are critical for the insurance

industry
I

In order for their
predictions to be
accurate, actuaries and
underwriters must have
an excellent
understanding of math
and statistics.

Young people

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
B

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?





