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. Introduction

There are pecople who go out of their way to
get excitement by some type of risky activity. We
may hot yearn to geo over MNiagara Falls in a
barrel, or skydive from Josemite's El Capitan.

Yet no one is completely free from risk. Any of
ug may be affected at some time by an accident we
can neither predict nor prevent. Things that take
years of hard work to acguire can be destroyed in
a few hours by a flecod, a fire, a tornado, a
reckless driver, and so on. Accidents like these
are pboth traumatic and extremely expensive. Most
individuals do net have the financial resources

needed at such times.

Sgciety has tried waricous ways to protect
individuals from these unforeseen financial
losses. The protection we are most familiar with
is called insurance. We pay an estimate of our
fair share of losses hefore any losses have
pecurred and then this money is used to pay the
losses that deo occur. This problem deals with
automokile insurance and the very basic guestion
of what is involved in setting a fair price for
the protection we get from the consequences of an
accident.

Auto insurance is regulated by a state agency
in sach state., As you would expect, the laws
differ. In Oklahoma a driver is reguired to carry
liability insurance and to keep the proof of this
in the car at all times. You can find out the
laws in your state by a phone call to a reputable
insurance company, or to the State Insurance
Commission.

Il. Background

A. Premiums and Claims

What is a premivom? Like mast of our English
words, premium is derived from & Latin word. The
Latin "praemium" neans booty, profit, or reward.
Look in your dicticonary and you will see a variety
of ways ih which the word premium is used, zll
related to the value of something. We want the
teéchnical meaning:

[N I N N A NN U N N N N N N N N NN NN N N N NN
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Bafancing ncome and Costs

A premium is the consideration paid for a
contract of insurance for a particular time
period.

The insured agrees to pay a price, the premium,
and the insurance company agrees to pay certain
wosts for the insured in case of accident. How
often the premiums are paid depends on the
agreement. Socme peocple like to pay once a year
{annually). Some find it easier to pay smaller
amounts more often -- guarterly {(four times a
year] or even monthly. Whatever the freguancy,
the premium is paid at the beginning of the
particular time period to which the premium
applies.

The premiums make up the money received bwy
the company for carrying out the insurance
coentract. This contract is set out in detail in a
legal document called the policy.

What is a claim? A e¢laim is "a demand for
something due or believed to be due." In the
avent that an accident occurs to a policyholder of
an insurance company, the policyholder must report
the event to the company in order to receive the
benefits of the policy. This is known as a
claim. The fact that the accident gecurred must
be verified and an estimate of the resulting
damage obtained. Once this is done, the company
must pay the policeyholder part or.all ¢of the
damage cost —— whatever has been agreed upon in
the policy. Payment of ¢laims is the major cost
to the insurance company in dealing with auto
insurance.

Claim cost is the amount paid out in settling
claims.

Successful operation of any company is a
matter of balancing incowme and costs. Certainly
one does not want ko pay out more than is taken
in. On the other hand, if prices were so high
that a company was taking in much more than its
expenses, it would be difficult for the company to
stay in business because customers would go to
other companies where they could get a lower
price. In order to arrive at a fair price, the
company makes a careful study of its income and
its costs. The study of an insurance company's
costs is continued in this background
information.

5-2
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Try out the balancing principle by working
the following problem. [Try Out Problems (TOPs)
are put in pericdically for you to check your
understanding as you read. Answers are availlable
from your teacher.]

TOP 1. The company wishes to balance total
premiums received and total claim costs

paid. The company has the following data:
Out of 1000 drivers insured for one year, 50
accidents have occurred and the average claim
cost per accident is $5000. What should the
annual premium he?

B. Collecting Data

when an accident occurs, and the driver of
the insured wvehicle has filed a detailed report of
the accident, the claims division of the company
records the information about the claim on a hand-
written ledger or in a computer. This enables the
company to Kkeep a running account of the total
number of accidents and the total amount of
claims. Detailed accident information is kept for
past years 80 that records are available of the
number of accidents, the claims resulting from
each accident, the age and sex of the driver, the
reason for the accident, and so on.

It is easy to imagine that this record
keeping generates a horrendous amount of data. .
Before it can mean anything to the company, it
must bhe summarized and divided into whatever
categories the company finds useful. If you were
to work in the actuarial department of an
insurance company, this might be one of your first
jobs. Once the data is entered in the computer,
separating it into categories becomes much

gasier.
This record of the past is very important to F. Y] T |
the insurance company. It provides the usErs

information on which the company can base an
estimate of the accident pattern for the year
about to begin. Since the claim costs are kept
for each accident, the information collected makes
it possible to find what the average cost per
claim was in the past vyvear {or past several years
if desired.}

AN N N N NN N T N N N N NN NN NN NN NN NN NN N A M NN N NN NN N N NN PO NN N NN N NN BN BN AN AN
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Top 2. The company has the following data on

accidents:
umber of Number of
Drivers Accidents
per Year
Males 500 an
Females 500 20
Total 1000 50

Total claim costs for all 50 accidents:
g250, 000,
a)] What 1s the average cost per claim?
b) For each of the three following groups
find the annual premium regquired to cover
claim casts:
(i) all drivers
{(ii) male drivers only
{iii) female drivers only

Examine the statistics given and the premiums
obtained in TOP 2. Should the premium be the same
for evaryone? Work the following TOP and think
about categories based on age as well as sexX.

TOP 3. The company has the following data on
accldents:

Number of Number of

Drivers bocidents

per Year
Males under age 30 100 10
Males age 30 and over 400 20
Females under age 30 100 5
Females age 30 and over 440 15
Total 1000 50

Total cost of all accidents:  $250, 000.

Calculate the annual premium reguired Jjust to
cover the claim costs for each of the four
groups of drivers.

C. Additional Costs

The premium charged by an insurance company
must cover not only <laim c¢osts but also the
expenses assoclated with operating the company.

S I NN N N NN N NN N N N NN N NN N NN N N N AN N N N B BN
54
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Commissions, Tazxes, and Fees:

The perscon who sells the policy spends time
and effort explaining to the prospectiva
buyer the need for insurance and the special
advantages one policy has over another. As
an incentive the commissicon paid to the
seller is usually a percentage of the
premiums for the insurance sold. The company
must zlso pay a state and a federal tax on
each policy sold. Bdditional fess muest be
paid for other services.

Issuing the Policy:

Someone must process the newly issued policy,
set up a file for the policyholder, and
record all the general informaticon about the
policy.

Premium Billing and Management:

Fremiums may be pald annually, guarterly
{every three months), or monthly.
Policyholders must be billed for thelir
premiums. This involves employee costs and
alszso postage. An important part of the
company's effort is related to financial
management .

Claim Processing:

Onee a claim is reported by a policyholder
someone must validate the claims, assess the
correct amount to be paid, and issue the
payment check.

Although a prospective buyer might not think
of these expenses when buying a policy, the
insurance company must cover all of them by the
premiums received in order to stay in business.
How do you think taking acccount of these expenses
will affect the premium? TOCP 4 adds scme data for
EXPEHSEE .

TOP 4
Data: Number of drivers insured 1000
Mumber of accidents per year 50
Averaqge claim cost per accident #5000
Operating expensas per policy 310

Find the monthly premium required to cover
the expenses and claim costs. Compare your
answer with TOP 1.

FIGURE 2
HEEE

Clain Costs Plus Expenses

Billing
and

Claim
Cougts
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FIGLIRE 3
1L L)

Total Costs
[Fisk Charge!

Exprensas

Clalrn
Coaty

D. Risk Charge

As we have seen, insurance companies collect
a great deal of data, analyze it, and make every
effort to bhe precise in their calculation of costs
and expenses from which the premiums are
calculated. At best these calculations cannot be
more than excallent estimates,; since the
calculations must be based on past exparience.
Suppose, for example, the new year brings an
uhusually high number of claims, or the payments
reguired per <laim are unusually high. The
estimate for claims payments would then be lower
than the actual payments. Expesnses might turn out
to be much higher than predicted, These and other
unforeseen circumstances reprasent a risk for the
insurance company which gannct be avoided. 1In
order to allow for such things, the company adds
tc the costs an item called Risk Charge, which is
usually a percentage of the premiums collected.

If the predictions made by the company turn
out to be just right, the risk charge represents
profit which the company can pass on to its
stockholders or pelicyholders.

1f the predictions are too low, the amount of
costs over and above the amount predicted must
come out of the money included in risk charge.
The risk charge would cover the extra cost and
prevant a loss to the company.

There is also a pogsgibkility that the
predictions about cost might be too high. In such
a cage, the company's profit, includes tha risk
charge and alsc some leftover money from the
estimate of costs.

The ideal situation, of course, is for the
estimates to be -as close as possible to what
actually happens =0 that the company charges no
more and no less than 1s needed to keep the
balance hetween income and costs.

Recall:
"Percent", dencted %, meana "per hundred".
Thus 8% is B/100. For calculation this is best
written in decimal form, $.08. A certain
percent of a number is the percent times the
number:

30% of 200 = 0.30 x 200 = 60.
30% of P = 0.30 x P = {0.30)P.

5-6
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TOF 5
fa) Write £5% in decimal form.
{B) Write 1% in decimal form.
{c) What is 45% of 607
{d} Write 7% of &.

TOP &
Data: Number of drivers insured 1000
Humber of accidents per year 50
Average claim cost
per accident $5000
Expenses per policy 550

Risk charge 5% of premium
Caloulate the monthly premium for each
driver.

The Balance Principle, Total Income = Total Costs,
ig still the key to finding the monthly premium in

TQF 6, but now we have a better estimate of total ‘nl'-.
costs. 1f you wish you can now do the preliminary & BREEY

problem, Section V. 1In the rest of this secticn
we think even more carefully about Income and
Costs.

E. Interest

S50 far we have considered premiums paid as
the only source of income for the insurance
company. These premiums are paid at the beglnning
of the pay period {(year, guarter, or month.) A
responsible insurance company invests the money
received from premiums so that it earns
interest. For a large company this may be a
considerable ampount of money. Such a company
passes on to the buyer the results of this added
income. Before we can calculate the sffect this
has on the amount of the premium, we review some
of the Ffinancial concepts involved.

Interest is sometimes called "rent" on money,
gince it is the ampunt we pay to borrow money for

a pariod of time. It is also the "rent" a bank
pays us for the use of cur money when we deposit
it in a savings account. The amount we pay {or

receive) in interest depends upon the interest
rate, the amount we borrow [or deposit), and the

amount of time before we pay it back {(or withdraw
it). Interest is usually stated as a percent for
a given period of time, for example, 10% per

year. The interest paid en a bank account of $500
at 10% per year would be at the end of one year:

{10/100) ({500} = (0.10){500} = $50.

ANEEENEEEEEE RNl ERnRen
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In this problem we will assume that percents are
written as decimals. The statement "the interest

rF ¥ 7| i X - :

W rate iz I" means that I is written as a decimal.
Thus if interest is at 10% per year we would write
I = 0.10.

The amocunt on which interest is calculated is
called the Principal. If the principal is 5500,
and the interest pald is 10% per year, the
interest at the end of one year is $50. If the
principal is $106,000, at the same rate of
interest, the interest at the end of one year
amounts to:

(G0.10}{10,000}) = $1000.

Interest can be calculated for periods other
than a year. 1In six months, the $10,000 principal
at 10% per year would have earned

(0.10){10,000}{6/12) = $500.

In gne month the same principal at 10% per year
would earn

{0.10){10,000){1/12) = $83.33.

Simple Interest is interest computed entirely on
the principal and is calculated by taking the
product:

(interest rate per year){principal)}{time period
in years).

Buppose ¥ou have a savings account in which
the money deposited earns 9% per year. You, or
perhaps your parents or even your grandparents,
may have started this aceount in order to
accumulate enough money to help pay your college
expenses. Certainly you d¢ not want to take money
out of the account unless 1t is absolutely
necegsary, and you want Lo l#ave your interest in
the account as well. Banks usually calculate the
interest on such accounts quarterly, that is,
every three months. At the end of the first three
months the interest is left in the account and
added to the principal. 1In the next pericod vou
receive interest on the new total. The process of
ctollecting interest on the interest earned iz
called "compounding the interest". Compound
Interegt is simple interest applied over and over
Lo a sum increased by the simple interest earned
in each time pericd.

(SN0 AW N N N N N N N N N N D D N N N N N
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Example: Suppose you have $1000 in your
account on January 1. The interest at 9% per year
in the first thres months amcunts to
{0.09)(1000){3/12) = $22.50. When your bank
statement arrives on April 1 you find your balance
is $1022.50.

Your inkterest for the next three months is:
{0.02){1022.50}(3/12) = $23.00625.
On July l, your balance is
531022.50 +23.01 = 51045.51.
On October 1, your balance is
%1045.51 + (0.09)(1045.51){3/12) = 51069,03.
On January 1 of the following year, your balance
is
51069.03 + (0.09)(1062.03){3/12) = $1093.08.

In this example we have been "compounding the
interast gquarterly". Is this bketter for you than
simply getting 9% for the year? Of course it

is. If you got 9% for the year, your account
would be $1090.00 after one year. This may not
seem like much difference, but the larger your
balance, or the longer the time, the larger the
difference will be. For an insurance company it
amounts to a great deal of money.

Examples

Suppose, for example, $1000 is invested for
15 years at 12% per vyear compounded annually. The
following +table shows how it grows:

FIGLRE 4
Year Amount mm -
interest, 12%  Compounded Annually
0 $1000 o
1 (1000)({1.12) = §$1120.00 5400 7
2 (1000} (1.12}2 = $1254.40 s300
E (1000){1.12}3 = $1404.93 J4
4 {1000} (1.12)4 = 51573.52 4390 7
5 (l000) (1.12)5 = $1762.34 3800 A
6 (1000}{(1.12)6 = $1973.82 %
7 (1000) {1.12}7 = $2210.68 3
8 (1000}{(1.12)8 = $2475.96 2400 -
9 (1000) (1.12)}9 = §2773.08 o0 ]
10 (1000)(1.12310 = $3105.85 »
11 {1@5&}{1.12111 = $3478.55 e
12 (1000}(1.12712 = $3895.98 5o
13 {(1000)(1.12)13 = $4363.49
14 (1000} {1.12)14 = $4887.11 o
15 {(1000)(1.12)15 = $5473.57 AR O

Notice that in six years it has almost doubled in
value but in 15 years it has increased to almost

5 1/2 times its original wvaluel
- rryrrrrrorrfrrorrbrrrryryrpp vt it g L
-2
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Now think about a general case and try to
work out a2 formula for calculating compound

interest:
Step 1. Example
Interest 9% /quarter

= 0.0235
Principal $1000

Interest [ first guarter)
(0.0225})({1000)

= $2.25
Step 2.

1000 + (0,0225){1000)
= [(1L000){1.0225)

Ralance

General Case
I

41

$IA

& + IA
= A{(1l + I}

(We used the Distributive Property tc simplify.}

Step 3.

Interest earned
{0.0225)(1000){2.0225)

New Balance
(1000){1.0225) +
{0.02253(1000}{1.0225)
(1000){1.0225)

{1 + 0.0225)
(1000)Y{1.0225)2

Ir

Wotice how much easier it is to do

letters in place of numbears!
TOP 7

Ccarry on the general case:

TA(l + I}

A{l + 1) +
IA{Y + I)

A{1L + I1)(1L + I}
A(L + 132

this with

a) Show that aftrer 3 comgcunding periods

the balance is A{1+I)

b) After 4 compounding periods what is the

halance?

The work you have done leads to the following

general statement:

The wvalue of SA,

the end of n periads, is 5B,

B = A{1 + I}H.

invested at I per period, at
where

We often use the term Future Value to mean the

amount A plus the interest it has earned.

The

5-10
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future vaiue of A, invested at I per period, at
the end of n pericds is

5 R
B = aAll + 1)P. *: T T 7]
TOP B

Suppose you have a part-time job and find
that you can save 550 a month. The bank in
which you keep your savings compounds
interest wmonthly. The interest earned is 9%
per year,
a} What is I per month?
b} If you deposit $50 on January 1, what
is its future value cn September 17
o} You deposit $50 on February 1. How
many months has it earned interest by
September 1? What is its future value
on September 17
d) You deposit $50 omn March 1. What is
its value September 17
&) Suppose you continue depositing $50 at
the first of the month e¢ach month. How
much is there in your bank account on
September 17 Write your answer as a
sum, and then add it up.

F. Present Value

How look at this matter of interest in a
different way. Supposse you want to buy a VCR in 3
months. It will cost $400. Your bank pays 9%
interest compounded monthly. How much must you
put in your account now so that you will have 5400
in three months? Like good math students we call
the unknown amount %A. How much is the future
value of SA in 3 months? According to the
preceding section:

I = {0.09)(1/12}) = 0.0075.

Puture wvalue of SA in 2 months =
A{1.0075)7. We want to choose A so that

A{1.0075)3 = 400

A = ——4_0—‘:-'-——-3: = $391.13.
{(1.0075)
The amount we need now to get $400 three months
from now is called the present value of $£400.

The walue today of a payment to be made in
the future is called the present value of that

I I N N N N N N T N N N N N N N N N N N NN N N N N N NN NN R D N B AR
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T

payment. [PV is the abbreviation for present
valua.)}
Suppose B is the payment and A is the present

value of B at interest rate I for n compounding
periods. Then A and B are related as follows:

A{l + I}n = Bl that is; A = E—n
{1 + I}

Present Value of B Future Value of A

FIGURE & $A nperiods | sg
(T T
_B n
A= {1+1)° B=ﬂ[1+|]
It is handy to write v in place of 1 .
In this notation (L + 1)
A = BV,

Example: Find the present valus of 51
payable one year from now at 10% interest per
year, compounded gquarterly.

I 0.025; n=4; B = 51: v = 1/1.025 = 0.9756

A =0pvl =31 (0.9756)% = g0.91

The present value of 3! is $0.91, or
PV{l}) = 0.921.

TOP 9
Find the present value of $100 payable 12
months from now at 1% interest per month,

The present value of a series of payments is
the sum of the present values of each of the
individual payments. Suppose a payment of $20 is
made on the {first of each month, with current
monthly intersst rate of 0.5%. The present value
of the first three payments would be found as
follows:

v = 1/({1.005)

First payment: [(n = Q}

PV(first payment}) = $20.

Second payment: (n = 1), A = {20)}(v) = §19.90,
PV({second payment} = $19.90.

Third payment: {n = 2}, A = (20){v?} = $19.80,
PV¥{third payment) = $19.80.

The present value of the first threes payments
is 20 + 12.90 + 19.B0 = 559.70.

5-12
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™F 10 In each case, find the present value
of the series of payments

{a) 51, payable at the beginning of gach
month for one year, with interest at 1%

per month.

{b) $50, payable at the beginning of each
month For one year, with interest at 1%
per manth.

{c) 3¢, payable at the beginning of each
month for one year, with interest rate
I per month. ({You will need to write
YOoUur answer as a sum. )

4. The Geometric Series

If you want to, you can keep on writing these
long sums. However it is sasy to get a little
help from your Algebral

On varicus national tests you have met
questions like this: What do you think the next
number should be in the sequence 3, B, 12,

24, ,.. P I am sure you sald 48 because you saw
that each number is the preceding numbexr
multiplied by 2. We could write the seguence as

3, 3(2), 3(2)2, 3(2)3, 3()4.

{What would the next term be? What would the 10th
term be?)

& sequence 1like this i1z called a Geometric
Sequence, and if we add these terms together we
get a Geometric Series:

3+ 3(2) + 3(2)32 + 2(2)3 + 3(2)4.

We could go on as far as we want. In general we
use "a" to represent the first term, and "r" for
the number we maltiply each term by to get the
next one., {In the example a = 3 and r = 2.} When

we add n terms we get

S, = a + ar + ar2 + v + arn-l.

We need a short form for S5,. Look at the first 4
terms, 54;

2 3

54 = a + ar + ar® + ar-.

(N N N N IOV N N N N N N A =W
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NMow calculate rS4- We get
rS4 = ar + ar2 + ar3 + ar4.

Notice that 5, and r5,4 are quite a bit alike.

Sy - t84 = a - art

(1 - r}S4 = a{l - ]'.'4]
g - 2l - r4}
4 1 - °
Is it always possible to divide by (1 - r)? HNot
if r = 10

Now think about the general case:

8, =a + ar + ar? + ... + ari-l

8, = ar + ar? + ard + ... + arl 4 arn,

Substract r5, from S,. All the terms cancel
except a and ar®. We are left with

= - n
8, -~ rs, = a ar*,
(1 - r}s§, = a(l - r™), using the Distributive
Property.,
A Wik iN
g = afl - ¢}
n l - r
Example:

Use this formula to add 3 + 6 + 12 + 24 + 4R.
Here a = 2, r = 2, n = %. According tg the
formula, < _3(1 - 25}
5 l -2
_ 3{-31}
[~11
= a3,
The present value of thres §20 pavments on

the first of each month with interest 0.5% per
month was found to be

20 + 20v + 20v2, where v = 1/1.005 = 0.995.

This is a geometric saries with n = 3, a = 20,
r = v = [,995,
_ 20{r - 0.9953} - 20{0.149)
3 1 - 0.995 0.005

= $59.70 .

IV I WU A Y N N NN NN N N NN NN N N O D N A N N O N NN N N A AN AN
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TOP 11

Use the sum of a geometric series to work
TOFP 10.

H. The Fundamental Equation of Value

How we are ready to come bDack to Pricing Auto
Ingurance. ‘The idea of balance introduced in
Section A is still the basic principle involwved,
but the items on each side of the balance are a
bit more complicated.

We hear freduently in the news media about

cheat
indiv

ing and stealing on the part of misguided
iduals, power-hungry government officials,

and even irresponsible executives who sat policies
for companies. Bad as these cases are, they

repre

peopl
are 1

sent an extremely small percentage of the
e in our country. The vast majority of us
ike the TV commercial that says "I work an

honest day and I want an honest deal."

An honest deal is exactly what the insurance

company is trying to provide when it takes into
account not only the amounts paid out and received

Bbut a

lso the time of year when each of the

receipts and payments occurs. S8Since the decision

about
first
value
vear,
Qoour
of th
says:

the amgunt ¢f premium must be made at the
of the year, it is natural toc consider the
of each transaction at the first of the

even though such payments or receipts may PIGURE o
monthly, throughout the year, or at the end
e year. The Fundamental Equation of Value Fundamentat Equation of Value

Present Value of PFuture Premiums
is egqual to
Present Value of Future Costs.

Friedent Valuy gl
Future Premiums

Remember that costs include claim payments,
gxpenseas, and risk charge.

I

n ackbreviated forwm the Fundamsntal Eguation

of Value is PVYFFP = BVFC,.

You are gow ready to work the problems. The

preliminary problem disregards the concept of

prese

nt value. The problem includes it. Which do

you think will give a smaller premiuom? The

chall

enge problem makes it possible For you to

Presenl Value of
Fulure Coots

Copyright © The Mathematical Association of America. Used with permission.
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write a computer program that you can use to
answer many interesting questions about premiums.

il. The General Problem

What premium should an insurance company
charge for automcbile liakility and property
damage insurance?

You will realize that this general problem is
much too complicated to answer completely here.
The hope is that you will understand some of the
fundamental guestions involved and the general
principle of balancing income and costs in a very
basic situation. When you purchase your own auto
insurance you will find many other things must he
considered. TFor example: How do you use your
antomobnile? How far do you drive to work? WwWhat
part of the country do you live in? What is your
accident record? What is the age and sex of sach
of the drivers? What is the upper limit on
claims? Have you had a certified Driver Education
Courze?

When you buy auto insurance you should
consider carefully the reputation of the company
you are working with, the restrictions on payment
c¢f claims, the record of the company in settling
claims, the type of benefits offered, etc. 'The
cheapest 1s not always the best. Do plenty of
reading and research before entering into this
contract. Meanwhile here are the problems that
American Fidelity wishes you to analyze for them.

iIV. The Data

The following data has bheen cobtained from
information collected.
Age annual Accident Rate
per 1000 Drivers
Male Female

Under 20 132 72
20 - 24 a5 50
25 - 29 73 38
30 - 34 BS 36
a5 - 32 53 41
a0 - 44 51 33
45 - 49 50 i6
50 - 54 47 25
55 - B9 47 27
&0 - 64 33 30
65 - §£9 42 19
70 - 74 47 22
75 & Over 48 315

Average Cost of Each Accident: $5,000.
NN N I A O NN O N N NN N N e N DA N O N N N NN NN NN N N N AN NN N N N BN BN BNE N BN O BN BN AR
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V. The Problem

A. Preliminary Problem

Find the monthly premium to be charged for a
one year automobile liability and property damage
insurance policy for the following cases:

a) The insured is a male driver in the
16 - 19 age group.

b} The insured iz a female dAriver in the
lé = 19 age group.

The expenses to be included are:
Commissions, taxes, fees: 15% of premium
Cost of issuing policy: $20 per policy
Cost of premiuam Billing and mangement:
512 per policy
Claim processing: 8$10 per claim

Risgk charge: 5% of premiums.

B. The Problem

Find the monthly premium to be charged for a
one year auvtomobile liability znd property damage
insurance policy for the following cases:

al The insured is a male driver in the
16 - 12 age group

b} The insured is a female driver in the
16 - 19 age group.

Make the following assumptions:

Expensges: Commissions, taxes, fees —-- 15% of
present value of premiums
Cost of issuing policy — $20 per

palicy at the beginning of the year
Cost of premium billing and

managemant —-- $1 per policy at the
beginning of each month
Cost of claim processing —-- $10 per
claim

Rigsk charge: 5% of premium
Investment earnings: 1% per month
Premiums are paid at the beginning of each

month and claims are paid at the end of each
year.

I (D I NN N N N NN N N NN N N NN NN N A D AN N NN NN N N A DN DB
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C. Chailenge Problem

Create a general formula for calculating a
premium using the following notation:
NA = Number of accidents/1000 in group
considered

CA = Average claim cost/accident

I = Interest rate per year in decimal form
N = Number of pay periods per year

E = Expenses per policy for commissions,

taxes, and fees (3% of premium in decimal
form)

EI = Cost of issuing policy at the
beginning of the year

EP = Cost of premium billing and
management/policy at the beginning of
each pay pericd

EC = Cost of claim paying/claim

RR = Risk charge (% of premium in decimal
form)

=_ 1
I'
l+ﬁ

=
I

Assume premiums are pald at the beginning
of each pay period and claims are paid at the
end of the vear.

Tast your general formula by using the
data in part B, The Praoblem.

AN NN NN N N N N N OV N N N N N N N O N N A N B
5-13

Copyright © The Mathematical Association of America. Used with permission.



