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This paper describes an accounting system designed to take in-
vestment income +#rom insurance float into account when evalua-
ting insurance operations., It makes use of data contained in .
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flows. It discusses the use of a risk free asset portfolio for
estimating the investment income that can be earned +from insu~
rance float., This investment income is used in evaluating the
performance of insurance operations, The paper suggests that
the difference betwesn earnings from risk free assets and actual
assets is the reward for the financial intermediary role of
insurance companies. Thus this difference should be the basis
for evaluating the performance of insurance company investment
operations.

The paper also presents data on the development of industry paid
losses in past years., The data indicates that these payment
patterns have bean quite stable over the years. Also pressnted
is the difference in loss payment patterns and average payment
dates between incurred losses and for loss reserves. A wmethod
is developed that can be usmed in many circumstances for esti-
mating the investment income that can be earned from loss pay-
ment patterns where the only information available is incurred
losses and loss reserves. Such a situation occurs in statutory
data by line and state where only such information is available.

Richard 8. Woll

=446



INSURANCE PROFITS: KEEPING SCORE

"Every man did that which was right in his own eyes”
Judges 21:25%

Almost evervybaody agfees that it i impossible to evaluate the performance
of Property/Casualty insurance companies without integrating underwriting and
investment resulis. Almepst everyone has their pwn way of dping this.

A #ituation of anarchy reigns in the whole area af analyzing insurance
profits. Ancient Israsl was in & similar fix in the days before it had its
first king., Everyene did what they thought was right and chaos reigned.

A major part of the problea is that current insurance accounting state-
nents have not been designed to address the needs of profit evaluation®,

This paper describes an accounting systee that integrates underwriting
earnings and earnings from funds supplied by customers. It also takes inte
account earnings from capital funds. Such a systes would serve as a reference
source which would allow esveryone to keep scors in the same way., This would
isprove everyon®’s understanding of insurance cospany performance. Company
management, insurance regulators, consumer advocates, and Wall Street analysts
would all banefit,

Ne begin by considering the logic of insurance company profitability. It
is convenient to divide the profits earned by insurance cospanies into three
saurces, The first source is the profit earned by investing capital funds.
The second is underwriting profit. The third is the profit earned by investing
policyholder supplied funds. The sacond and third sources come from being in
the insuranc¢ business. Thus their sum is called the {nsurance profit in this
paper. The first source would axist whether capital funds were employed in the
insurance business or not, Each source of profit is evaluated on an after-tax
basis.

Historically, insurance profits have consisted of underwriting losses and
investsent gains®. The sum of the two has usually been positive. This indi-
cates that underwriting operations have primarily served ax a source of funds
faor investment purposes.

1. Current statutory accounting statements were designed to serve the purpose
of measuring insurance company solidity. This purpose would be better
served by the inclusion of all information relevant to evaluating insur-
ance coapany performance,

2. Between 1926 and 1985, the industry paid out, on average, $100.60 for los-
s@s, expenses, and policyholder dividends for every $100.00 of presiums it
garned. From 1981 through 1985, these payments exceeded preaiums earned
by more than #30 billion.
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Economic theory teaches that profitability depends, in the long run, on
the amount of risk that is undertaken by a business enterprise. Insurance com-
panies have the opportunity to take risk in two distinct areas: Underwriting,
and Investments. The total profit from insurance operations of the company
depends on how much risk is taken in each area. We can state this as follows:

INSURANCE PROFIT = MARKET RISK PREMIUM ON INSURANCE RISK (t
+ MARKET RISK PREMIUM ON INVESTMENT RISK

But insurance profit is also the sum of the underwriting profit and the profit
earned by investing policyholder supplied funds. Thus:

INSURANCE PROFIT = UNDERWRITING PROFIT {2)
+ INVESTMENT PROFIT AT RISK FREE RATES
+ MARKET RISK PREMIUM ON INVESTMENT RISK

Therefore underwriting profits are & function of the market risk premium aon in-
surance risk and the investment profit at risk free rates. That is:

UNDERWRITING PROFIT = MARKET RISK PREMIUM ON INSURANCE RISK {3)
~ INVESTMENT PROFIT AT RISK FREE RATES

The market reward faor bearing insurance risk is unknown. If it were zero,
hawever, the insurance profit for an insurer investing in risk free assets
would also be zero. This insurance cospany takes no risk (since neither
underwriting or investment risk exists) and cannot expect any proefit. In this
case, the underwriting profit will be equal to the nagative of the investment
profit at risk free rates.

1f this insurer were to invest in risky assets, however, it could expect a
higher return from its investments than it would #rom risk #ree assets and
would earn a profit. This profit would exist because the company secured the
use of funds by writing insurance, It would make money on the spread betwean
the investment return it could get by taking risk and the return available at
risk free rates.

When insurance risk is greater than zero, the insurance profit for an
insurer investing in risk free assets will also be greater than zero. This
additional profit will reflect the reward for insurance risk. Insurance
companies, therefore, are in a position to bear two types of risk} Insurance
Risk and Investment Risk, and to earn two types of reward.

In terms of their investment risk, insurance companies are basically
financial intermediaries like banks. They obtain funds from policyholders and
invest them. Thelr nrofits are sarned by the spread between the cost of funds
and the return on $u . <.
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An interesting way to think of insurance operations in teras of the types
of risk is to recognize that the investment department of an iasurance coapany
functions like a bank., It takes funds provided by the ungnruritinq operation
and pays for them at risk free rates. It invests the funds in risky assets and
expects to earn & profit from the risk it is taking., The difference bstween the
amount of jinvestment income it earns and its cost pf funds {8 the profit it
@arns, The amount of investment income earned by the investment departaent
includes interest, dividends, and rent as well as all capical gains and lossas
as wall as interest and other investment incoee. The underwriting operation
gets credited for the funds it provides to the investment department at risk
free rates. Thus the underwriting operation wearns a profit which depends on
the insurance risk it takes on, as shown in formula (3}).

We see that knowledge of {nvestment income from policyholder supplied
funds is an essential part of any analysie of insurance operations. We also
see, howaver, that only risk free rates are relevant to understanding profits
fron underwriting operations. The investeent risk premium earned by the
investment department should make little difference to the profit warned by the
inaurance operation,

This paper will focus on the problems of seasuring invastment income in a
way that provides as accurate a picture as possible of the insurance profit
being @arned by the insurar. We are interested in putting together 3 framawork
for keeping score. Deteramining the market reward for bearing insurance risk
is beyond the scope of this paper. HWe are convinced, however, that wé
cannot meven begin to study the latter subject until we have better measures of
ingurance cospany operations.

Current accounting statesents allow for the determination of underwriting
profits. They also allow for the detmrmination of total investment profits.
They do not provide direct information about insurance profits. Thus it i
very difficult to use these statsments to determine insurance profits. It is
currently difficult, therefore, to measure the performsance of insurance
companies with regard to either their underwriting risk or their investment
risk.

Accounting  statements  should provide integrated information about
insurance underwriting results and the associated investeent sarnings from
policyholder supplied funds. They should presant underwriting profit margins,
invastaant earnings gﬂbq:tid from assets underlying policyholder supplied
funds, and earnings from funds provided by owners.

Companies will have to provide more information in their financial state-
pents than they currently do if they or others wish to gain more understanding
of their operations. A 1lot, however, can be done with information already
available. Annual statement data is now supplied in a computer readable  fors.
1t is now possible to design additional or replacement pages ulihg this data
that will aid the analysis of the financial intermediary asprets  of
property/casualty insurance operations. The approach described in this paper
will be called the Expected Value Accountipg (EVA) approach,
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This paper will proceed by discussing sone principles to use in designing
the EVA system. It will discuss how much data is now available for this pur-
pose. Much of this data can only be used by making certain assumptions. Many
of theee are gquite reasonable and can be used with some confidence that they
will provide the needed insight, Others are stronger (ie. less reasonable) and
cannot be used with the same degree of confidence. In these areas, additional
information would provide more insight.

1., INSURANCE FUNDS AND FLOWS
The first step in the EVA method is to reorganize the Balance Sheet.

TRBLE 1
TOTAL: ALL COMPANIES (1985
FUND QRIENTED BALANCE 8HEET
(600,000 Omitted)

INVESTED ASSETS LIABILITIES
$ b3 $ %

Bonds 170,645 65,9 Unearned Prem Reserve 56,850 22.¢0
Stocks 32,754  20.4 Less Uncollected Prems, -27,19% -10.3
Other Inv. Assets 35,409 13.7 Net Unaearned Prenm 29,6460 11,5
Loss ¥ LAE Reservas 155,397 0.1
Total 258,808 100.0 Unearned Expenses -10,063 -3.9
Less Unpaid Expenses 4,347 1.7
Nat Unearned Expanses -5,716 -2.2
Net Insurance Funds 179,540 69.4
Nat Other Liabilities -1,960 -0.8
Equity Funds (Surplus) 81,228 31.4
Total 258,808 100.0

The percentages show that about two thirds of the invested assets are sup-
plied by customers and one third by the owners. The percent of bonds (45.9%)
is quite close to the parcent of customer supplied assets. This may be coin-
cidental but matching these two items has long been an investment rule of
thumb™,

The groupings shown on this balance sheet can all be derived from statu-
tory balance sheets, with the exception of prepaid expenses*. The value of

this approach is that it places invested assets together in one place and the
suppliers of these assets in another.

3. Herron, §.D., "Insurance Company Investeents,” PCAS LII, 238-243

4. Prapaid Expenses are not available from statutory sources.
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An income statement will be constructed by adding changes in balance sheet
items to the amount- paid on that item during the year. Earned premiums are
shown as being equal to collected premiums plus the change in net unearned
premiuss over the year. Incurred losses are shown as being equal to paid los-
ses plus the change in loss reserves during the vyear. Incurred expenses are
shown as being equal to paid expenses plus the change in the prepaid expenne
reserve during the year.

The next step in developing the EVA method is to show the flow of insur-
ance funds, Table 1] shows this flow for the industry in 1985:

TABLE II
TOTAL: ALL COMPANIES (1985)
INSURANCE FUNDS FLOWS

1985

Written Premiums I;;:;;;
Change in Uncollected Pres, -3,565
Pramjume Collectaed 140,794
Paid Losk & LAE -97,9%0
Expenses Paid -39,5t9
Tatal Insurance Caxh Flow 3,327

Premfiums collected are backed into by subtracting the change in preaium
-rgceivables from written presius, This item is now included directly in the
annual statement but has not been in prior years.

Next we ralculate the change in noaminal insurance reserves.

TABLE 111
TOTAL: ALL COMPANIES (1985)
CHANBE IN NOMINAL INSURANCE FUNDS

1984 1985 Change

Unearned Prea Reserves 45,832 56,850 11,019
Uncollacted Pramiums -23,5626 -27,191 -3,548
Net Unearnad Proam 22,2086 29,6460 7,454
Loss & LAE Reserves 131,872 155,597 23,724
Net Prapaid Expenses -5,152 -5,714 -544
Net Insurance Funds 148,926 179,541 30,618
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Statutory Insurance funds increased by $30.4 billion during 1985. Prepaid
expens@s reduced funds otharwise available funds by nearly half a billlan. Nat
ungarned premiums increased by $7.5 billion. Loss Reserves increased by $23.7
billion,

I+ we add the change in the insurance funds to the amount paid during the
year wa haves
TABLE 1V

TOTAL: ALL COMPANIES (1985)
INCURRED INSURANCE FLOWS

Reserva
Payments Changes Incurred
Premiums Earnad -1;5,;32 -:;:;g; -;;5:5;5
Incurred Loss & LAE -97,950 -23,724 ~121,4673
Incurred Expenses ~-39,519 564 -38,%56
GAAP Underwriting Profits 3,327 30,615 -27,287

We sees that the BAAP underwriting profit ie the sum of the various pay-
ments (the flow of funds) and the changes in reserves (the stock of funds).
Premiums flow into the net unearned fund when they are collected. They flow
out into the losg and LAE reserve fund, the expense fund, and surplus when
®XpOSUres are earned,

Incurred losses are eventually paid from the loss and LAE reserve fund.
That is, losses are paid trom reserves. Incurred expenses flow from the
ungarned premium reserve into the expense reserve and then out as expensaes are
paid. While this treatment is the same as that used for losses, it is more
confusing because weost expense payments are made before exposures are earned.
Losses are always paid after exposures are earned. Loss reserves represent the
obligation to make future payments on losses which have already occurred.

In general, the prepaid expense reserve represents payments on business
whith has not yet been earned. It represents, on balance, an advance of funds.
Thus it represents a liability which is negative because it usually represents
past payments. Expense payments made after exposures are earned represent a
future liability in the same sense that loss liabilities do. Policyholder
dividends represent this type of expense since they are paid after premiums are
earned. They represent a4 future expected payment in the same sense that losses
do.

5. The taerm "BAAP" Underwriting Profit is being used hera to recognize the
inclusion of prepaid expenses. Other GAAP adjustments have not been made.
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The insurance funds flow procass can be modeled in terms of these accoun-
ting entries. Exhibit I shows a diagram of this process. Funds flow into the
company as collected presiuss, They flow out as stockholder dividends, paid
loss and loss adjustment expenses, and expenses (including policyholder divi-
dends). The +flows rarely take place at the exact time that exposures are
earned, Thus they form either positive pools of sonay (such as loss and LAE
reserves) or negative pools (such as prepaid expenses). The negative pools re
present funds flowing from the company before the premium is earnu !,

Interestingly enough, even the net unearned premium fund has been negative
in some situations. This happens when the delay in collecting premiuns i«
longer, on average, than the time it takes to earn the wsxposure. If, for
instance, the company collects its premiums an average of one year after it
writes its policies then the net unearned premium fund will be negative. At
the haight of the cash flow crisis of 1983, there is evidence that several
commercial lines companies were collecting premiums after policies were wmarned.

Underwriting profit is what is laft over froa earned preesiums after the
proper contributions have been made to the loss and expense reserve funds.
This can be seen from Exhibit I. BSurplus is credited with the sxpected under-
writing profit or loss at the moment lowses occur and exposures are earnad.
Premiums are matched to losses and uxpenses‘to'iu:brd the underwriting profit.

This concept of recegnizing underwriting profits or losses at the time
that applicable exposures are earned is intended to provide an accurate picture
of the company’s underwriting profit perfurmance at the time it takes place.
It losses and premiums were perfectly recordad at the time whea spplicable
premiums were warned, this procedure would provide an accurate picture of the
company’s underwriting profit performance at that time. Neither premiums or
losses are perfectly known at the moment of exposure, however, and aust be
estinated.

Eventually, losses and premiums bacome known and wmust be taken into
account. Both G8AAP and statutory accounting practice is to have misestisates
flow into profits when they are corrected. Thus the actual underwriting profit
racorded in any given year is the estimated profit on the current accident year
{the exposures earned during the vyear) plus any changes in estimated
underwriting profits from prior year’s sxposures. That is: '

UND PROFIT =  ESTIMATED UND PRUFITc

current cal yr urrent ace yr

+  AEBTIMATED UND PROFIT
prior yrs
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Actuaries call this the "calendar-year" aethod because all corrections in
lass westimates affect the underwriting profit for the year in which the cor~
rection is made. An alternate method is to reestimate prior years underwriting
profits whenever corrections are made. Thus, 1i¢ losses cccurring in 1980 in-
crease by $100 pillion in 1983, the estimated underwriting profit for {980 de-
creases by $100 million. This is called the "accident-year® method of account-
ing.

There are advantages and shortcomings to both approaches. The advantage
of the accident year approach is that the true underwriting profit for any year
evantuilly becomes known. The disadvantage is that it may bhecome known only
when it 1is a matter of purely historical interest. The calendar year method
records misestimates at the time they become known., This makes management re-
sponsible for them at that time.

The calendar vyear approach seems to be a necessity for accounting docu-
ments intended to inform users of averything that has happened to a company
during & particular accounting period. This includes the impact of corractions
for prior year’'s misestimates whore adherence to accrual principles of account-
ing is impossible. At the sase time, however, calendar year accounting can
provide a misleading picture of the company’s current underwriting performance.

Accounting statements can provide estimategs of both current year’s under-
writing performance and the impact on profits of corrections for prior years
misestimates. This <¢an be done by showing reserve changes and payments
applicable to both the current year and pricr years separately.

Bhown baelow i% an exhibit which separates loss information into the cur-
rent year and all prior years:

TABLE V
TOTAL: ALL COMPANIES (19BF)
ANALYSIS OF UNDERNRITING PROFIT
(000,000,000 Dnitted)

RESERVES 12/84 12/8% Change PAYMENTS INCURRED
Unearned Premiums Premiums Paid Premiums Earned
Unearned -46 -57
Uncollected 24 27
Net -22 -30 -7 141 133
Loss % LARE Reservas Paid Losses Incurred Losses
(1983 -132 -%0 42 ~51 -9
1983 XXX -3 -5 -47 -3
Unearned Expenses Paid Expenses Incurred Expenses
Unearnad 9 i0 1
Unpaid -4 -4 0
Net 3 [ 1 -40 -39
Net Insurance Funds Net Ins, Payments
-14% ~17% -30 3 -27
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At the beginning of 1985 there were $149 billion dollars which had been
paid to the industry and had not yet flowed out as losses, expenses, or under-
writing profits. Of this amount, 132 billion had flowed through the unearned
premium fund and an into the loss reserve fund. Another $22 billion had flowed
into the unearned premium fund and had yet to leave as earned premium, In ad-
dition, the industry paid $3 billion in expenses before L1985 on behalf of
policies earned after the end of 1984, This reduced the funds otherwise avail-
able for investment at the time by that amount.

During 1983, these funds increased by $30 billion., Premiums paid amounted
to $141 billion, Approximately $3f billion was in the unearned premium fund at
the end of the year. Alamost all of the 23 billion in that fund at the begin-
ning aof the year had flowed into losses, expenses, and underwriting profit.
Thus there was 87 billion more in the unearned premium fund at the aend of the
year than there was at the baginning.

At the same time the industry paid %35! billiaon fram the 12/82 loss reserve
fund which was reduced by only %41 billion. Thus, during 1985, the impact on
underwriting profits from revaluing prior years losses was almost #9 billion.
At the same time the industry paid 4! billion and posted $65 billion of
reserves on losses occurring during 1985. Loss reserves increased by $23
billion as a result of these activities, This increase was funded by with-
dgrawals from unesarned premiums and surplus.

There was an increase of about $.5 billion in unearned expenses during
1985. This reduced funds otherwise available for investment by the same
amount, It alsc meant that ¢33.9 billion out of the total $39.5 billion of
expenses paid in 1985 applied to business earned in 1983 while $3.7 billion
applied to business earned after 1985, The total wexpenses incurred in [}9BS
were $39.0 billion, This was the sum of the $33,9 billion paid during 1985 on
1985 business plus the $5.1 billion paid before 1985 on 1985 business.

In 1985, the premiums paid to the industry were about $3.3 billion more
than the losses and expenses paid by the industry. At the same time, however,
loss liabilities and unearned premium liabilities increased by approximately
$32 billien.

11. INVESTMENT INCOME

We have shown how to account for underwriting profits in terms of funds
flows and in changes in the various stocks of funds. Underwriting profits,
however, are statements of nominal funds flows. The timing of these flows is
not considered, At the same time, the industry has recorded bonds at values
based upon their purchase price plus any changes due to amortization. Thus it
has basically treated the largest body of invested assets on a nominal basis as
well.
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There is a principle which should be observed in financial statements which
is clearly violated in current approaches to insurance accounting. This is the
principle that accounting items with equal value should be shown as equal in
value. ltems that have different values should be shown with different values,

In insurance accounting, for instance, a dollar of loss reserves gn a home-
owners policy is expected to be paid within a year. A dollar of medical mal-
practice reserves, however, 15 expected to be paid aftter about 4.5 years. No
digtinction is made between these types of reserves on current balance shests.
1t would be necessary to invest almost a dollar today to have a dollar
available to pay the homeowner’'s loss tomorrow. Much less would be needed to
invest today to pay the medical malpractice ioss day after tomorrow., Thus, in
terms of funds needed today to pay the loss tomorrow, the dollar of homecwner's
reserves 15 not equal to the dollar of malpractice reserves.

We can address this preoblem by determining how much we would have to
invest today to provide the funds needed tomorrow. We use this information to
construct a balance sheet where the value of a liability is the value of the
assets that must be provided today to pay the liability tomorrow.

Consider the sale of a policy for #99 which has no expenses and is axpect-
ed to have a loss of %120 to be paid two years later. For expositional
purposes we will have the policy run for a day. This ameans the premium s
earned when it is paid., We are able to buy two year zero coupon bonds paying
10%. The policy is sald at mid-year at a breakeven grice,

First we illustrate the way current accounting methods would treat this
policy., Exhibit II illustrates the accounting statements for the three years
there is activity on the policy.

Exhibit Il shows that during year one, the company experienced a $21,00
underwriting loss. At the same time it earned $5.00 of investment income from
the accrued interest on itse bond, Thus its net income during the year from the
single policy it wrote was -$16.00. The company looks as if it topk a net loss
on its operations during the year.

We now look at the esituation during the follaowing vyear. The company
writes no more premiums. Even though the company did no business during year
two, it <continued teo hold the bond purchased in year 01 which was now worth
$114.40, Thus it earned a profit of $10.40 during the year.
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ANALYSIS OF UNDERWRITING PROFIT

RESERVES
12/00 12/01
Unearned Premiunms
0.0 0.0
Loss & LAE Reserves
{0t 0.0 0.0
01 X. X ~120.0
Net Insurance Funds
0.0 -120,0
Invested Assats
0,0 104,90
RESERVES
12/01 12702
Unearned Premiuams
0.0 0.0
Loss & LARE Reserves
{02 120,0 120.0
02 X.X 0.0
Net Insurance Funds
-120.0 -120.,0
Invested Assets
104.0 114.4
RESERVES
12/02 12/03
Unearned Premiunms
0.0 0.0
Loss & LAE Reserves
{03 -120,0 0,0
03 XoX 0.0
Net Insurance Fundsg
-120.¢ 0.0
Invested Assets
114.4 0.0

TOTAL:

Change

0.0
0.0
-120.0

~120.0

104.0

Change
0.0

120.0

0.0

10.4

Change
0.0

120.0

120.0

-114.4

COMPANY X
{YEAR 1)
PAYMENTS
Premiums Paid
99.0
Paid Losses
0.0
0.0
99.0
Cash Flows
Net Sales -99.0
Interest 0.0
Total -99.0
(YEAR 2)
PAYMENTS
Premiums Paid
0.0
Paid Losses
0.0
Q.0
0.0
Cash Flows
Net Sales 0.0
Interest 0.0
Total 0.0
{YEAR )
PAYMENTS
Premiums Paid
0.0
Paid Losses
~120,0
0.0
0.0
Lash Flows
Net Sales 120.0
Interest 0.0
Total 120.0

4504

EXHIBIT I

INCURRED

Premiums Earned
99.0
Incurred Losses
0.0

~120.0

-21.0

Net Inv. Income

5.0

INCURRED

Premiums Earned
0.0
Incurred Losses
0.0
0.0

0.0

Net Inv. Income

10.4

INCURRED

Premiums Earned
0.0
Incurred Losses
0.0
0.0

0.0

Net Inv. Income

5.6



During vyear three the bond accrued another $5.60 in value and the company
then sold it for $120. The company used this amount to pay the loss of $120.
Thus the company earned $3.60 fraom its investment operations.

The story these statements tell us is t
which it tgok a2 loss of €21,00 At the came ti

hat the
n i
took a loss of $21.00. At the sanm i

3 4 y sold & policy on
B wi b ¥ r sanbn
g, with ther ts

ompan
ng oth than
those provided by that policy, it earned an investment profit of $21.00, It is
clear, in retraspect, that there was no loss or gain an the policy. The

investment income profits wearnped during years two and three were really part

a==
W awhew

1f the expected investment earnings had been recognized at the time the
preaiums were earned, the underwriting loss for this policy would have been
equal to the investment income expected. This is the result shown in formula
{2}, Thus the expected profit would be zera, Earlier in this paper it was
pointed out that in calendar year accounting, profits or losses that are
recognized after the year in which premiums are earned flow through to profits
when they are recognized. At the same time expected profits are recognized, as
well as they can be, by posting reserves representing losses expected to be
paid in later vears.

Current insurance accounting approaches recognize losses that are expected
to be paid in the future. Thay do not recognize the investment income expected
from the assets underlying these losses until that income is earned. Neverthe-
less, these investesnt earnings are just as predictable as Josses are. When
one is recognized and the other is not, there is a mismatch between earned
revenue (the investment income) and the expenses incurred in producing that
revanue (the losses). Since invesetment income is reasonably predictable, |t
should be recognized when exposures are earnsd,

Table VI i& similar to Exhibit II, but adds a receivable item which does
recognize the expected investment earnings. Only the first year is shown.
During the second year the investment incose expected from loss reserve funds
is reduced by %10,4, This is matched by $10.4 of interest accrued on the bond.
The interest accrued is shown as a positive paid loss. During the third
year the investment income receivable from loss reserve funds 1 reduced to
zero. The bond is wsold as in the prior example. All transactions ciancel out
leaving no assets and having no effect on profits. For convenience, bond
accruals are treated as a payment even though no actual funds +low takes
place.
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TABLE VI
TOTAL: COMPANY X
ANALYSIS OF UNDERWRITING PROFIT (YEAR 1

RESERVES PAYMENTS INCURRED
12/00 12/01 Change
Unearned Premiums Premiums Paid Premiums Earned
0.0 0.0 0.0 99.0 99.0
Loss & LAE Reserves Paid Losses Incurred Lusses
<0t
Reserve 0.0 0.0 0.0 0.0 0.0
Receivable 0.0 6.0 0.0 0.0 0.0
Net Reserve 0.0 0.0 0.0 0.0 0.0
01
Reserve XX ~120.0 -~-120.0 0.0 ~120.0
Receivable XX 16,0 14,0 5.0 21,0
Net Reserve XX -104.0 ~104,0 5.0 -%%.0
Net Insurance Funds Net Cash Flow Insurance Profit
0.0 -104.0 -104.0 104.0 0.0

In Tabkle VI the insurance profit booked on this policy at the time it is
earned is zero, This is equal to the profit expected.

Exhibit III  is similar to Table VI but is & little more complicated. The
general approach developed in this paper will be illustrated from this example.
We begin by determining the current market value of the assets required today
to pay all of the losses expected tomorrow, The difference betwsen the nominal
value of the reserves {(the actual dollar amount of losses expected) and the
market value of the assets supporting thece reserves is shown as an investament
receivable. This investment receivable is the amount of investment income
expected from supporting funds by the time losses are paid.

Since both loss reserves and investment receivables are estimates, reality
will eventually replace expectation, Errors in estimates will create positive
or neqative profit flows. Errors in estimates of expected investment earnings
from assets supporting insurance funds should be recognized in accounting
statements in the same way that errore in loss estimates are recognized. The
investment receivable entry should be thought of as a reserve which recognizes
future investment flows just as loss reserves recognize future payment flaws.
As time passes, actual losses will gradually replace expected losses. At the
same time a more accurate picture of the remaining losses will also emerge.
Both of these will create differences between the investment income expected
and that actually earned. These changes and the changes resulting from loss
payments and changes in reserves should flow through to the balance sheet and

income statements in the same way.
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The investment receivable items represent the amount of interest expected
from the various assets supporting the insurance funds. Thus it is necessary
to take into account the rate of interest expected from thase assets. For loss
reserves, this means forecasting future interest rates. In practical ternms,
forecasting these future interest rates has proven to he 2 fruitless task.
Some economists have arqued that the best predictor of future interest rates is
the presaent rate.

This suqgests that the best estimate of investment income that will be
earned from assets supporting insurance funds is the ampunt of interest thaey
would earn if employed at the rates of interest prevailing at any given moment.
The market value of assets themselves depends upon the same rates of interest.

The procedure proposed in this paper records assets at market values.
Insurance funds are recorded as nominal liabilities together with the invest-
ment income expectad from those funds. This expected investment income will be
called an investment receivable. The sum of the nominal liability and its as-
socciated receivable will be called a net liability. Changes in interest rates
from one year to the next only flow through to profits to the extent that
changes in assets and net liabilities do not offset each other. The degres to
which these changes offset each other reflects what is called immunization.
Complete inmunization means that changes in interest rates will have no effect
on profits, Interest rate risk is eliminated.

The company purchased a zero coupon bond with the same cash flow as that
for losses in the example used in Table VI, BSuppose interest rates had changed
from 10% at the time the policy went from 8% by the end of the year and then to
7% by the end of the second vyear. Under this procedure, np diffsrance in
profits would be recognized as a result of these interest rate changes. The
loss investment receivable at the end of the first year, expressed in terms of
the current interest rate of BY%, is $13.10. This is $2.90 lass than the
receivable would have been if the interest rate had not changed. At _the same

ise, h v the r value of ro coupon nd goes from $104 at 10%
interest to $1046.90 at 8% interest, The fall in interest rates wmakes the 10%
rate built inte the bond more attractive and %o the price rises to the point
where it has an B% yield. Thus we have a loss on the receivable of $2.90 and a
gain on the market value of the bond of $2.90. These two changes offset each
other and there is no affect on profits. The same thing happens during the
third year. This is 3 special case of immunization, since the flows connected
with both the assets and liabilities are the same,
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RESERVES
12/0
Unearned Premiums
Q.0
Loss & LAE Reserves
<01
Reserve 0.0
Receivable 0.0
Net Reserve 0.0
01
Reserve XXX.X
Receivable (2R IR
Net Reserve XXX.X

Net Insurance Funds

0.0
RESERVES
12/90
Unearned Premiums
0.0
Loss & LAE Reserves
<02
Reserve -120.0
Receivable 13.¢

Net Reserve -104.9

02
Reserve 0.0
Receivable 0.0
Net Reserve 0.0
Net lnsurance Funds
~106.9
RESERVES
1270
Unearned Premiunms
9.0
Loss & LAE Reserves
<03
Reserve -120.0
Receivable bib
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03
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Net Insurance Funds
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Exhibit 111 shows what can happen as a result of interest rate changes
when an immunized situation does not exist. We will assume that instead of
buying wmatched zero coupon bonds to support the funds the company buys a six
month bond yielding f0% at the end of the year. The company purchases the bond
for $99 at the time the policy is sold (midyear) and sells it for $104 at the
end of the year, By this time interest rates have fallen to B%. 14 interest
rates remained at 8% for the next year and a half it would not be possible to
earn the $14 originally expected, It would regquire ascets of $104,9 invested
at 8% to have $120 available at the time the loss payment was due, Thus the
amount of interest the company will expect to earn by the time the loss is paid
is $13.t rather than $1is6. This new expectation produces the financial
statement shown in Exhibit 111, year one.

We see, from this Exhibit, that the change in interest rates has changsd
the expected profit from $0 to a loss of $2.90. This iy funded by a negative
profit flow of $2,90,

The company buys an annual hond hearing an B% coupon at the end of year 0f
for $106.9 and earns $8.6 during year 02, Thus it has $%115.%0 on hand. Inter-
gst rates now go from BY to 124 by the end of yegar 02. It is now pessible to
buy a six month bond vyielding 12% for $413,40 at that time which will earn
$6.60. At the end of the final six month pericd the company will have $i20 on
hand which will be the exact amount needed to pay the laoss. The iaterest
expected at the end of year 02 is $46.46 as shown in Exhibit 111, year 2. This
second change in interest rates has improved the situation. The reduction of
two percentage points in the interest rate during the first year produred a
loss of $2.9. The increase of two percentage points during the second year
produced a profit of $2.10. While the company had $115.50 an hand at the end
of year 02, it only needed $113.40 to buy 2 hond that would provide the funds
needed . to pay the $120 loss. Thae difference flows back to surplus just as the
etfect of the first interest rate change caused a flow from surplus. The nat
profit is now $-.80.

During the third year the bond aspgt is sold for the amount that will pay
the loss. No contribution froe capital or to capital takes place.

In the above example, a1l assets were scld at the end of each year. Thus
the value shown for them was exactly the value the market placed on them.

In this example, intergst rate changes produced profits and losses. In
the example from Table VI, interast rate changes did not have an effect on
profits and losses. The reason for this difference is that in the first exam-
ple assets and liabilities were immunized., In the second they were not, In
this example interest rate changes almost canceled out over the period loss
reserve liabilities wers held. Thus the net diff#erence between the profit
expected at the time the policy was sold in year 00 and that actually gainad
was gquite small, Had interest rates increased or decreased throughout the
period, the difference in profits would have been significantly larger.
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[1I. THE EXPECTED VALUE ACCOUNTINB (EVA) APPRODACH

We propose to measure insurance profit by first determining nominal +funds
and flows and then the investment funds and flows associated with them. The
difterent funds and flows we consider are shown in Exhibit I.

-We see in Exhibit 1 that a company writes premiums, collects them, and
then warns them. Premiums are in the Uncollectad Premiuas Fund from the time
the company writes premiums unti{l {t collects them . Premiums ars in the Nat
Unearned Premium Fund from the tise the cospany collects the presiuss until it
earns them., Thus Net Unearned Premiums are squal to Unearned Preaiuas ainus
Uncallected Premiums.

When premjums are earned, thay flow into loss and LAE ressrves, esxpense
reserves and into surplus as a profit or loss. Eventually the company pays
losses and expense and books & profit., Premiums are available ¢for investsent
from the time the company collects premiums until it pays them out as profits,
losses, or axpenses.

BAAP accounting recognizes the expected benafit of nominal flows at the
time the earned premium flow takes place. The Expected Value Accounting (EVA)
Approach recrognizes the expected benafit of investment flows at the same time.

We will svaluate the expected benefit of invasting presiums before we earn
theam, We sake these investments while presiums arw in the Net Unsarnsd Premiua
Fund. Thus we look at the interest sarned on premium funds from the time a
company collects the premiums until it earns them. We then look at the
interest expected on assets supporting loss and LAE reserves. We also look at
the interest lost or gained by timing differences in the payment of wexpensaes.
That is, we look at the interest lost or gained when the company pays its
expenses, The company loses interest income when it pays expenses wearly (ia.
when it pays expenses before it wearns the associated premiums). It gains
interest income when the company pays expenses late.

We call the sum of after-tax flows the investeent credit. We call the sum
of the underwriting profit and the investaent credit (where we evaluate both on
an after-tax basis) the insurance profit. This name comes from the recog-
nition that an insurance company’s total profit (or loss) can be looked at as
the sum of three elements:

TOTAL PROFIT = UNDERWRITING PROFIT (4
+ INVESTMENT CREDIY
+ INVESTMENT INCOME FROM CAPITAL FUNDS
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The third element is one the capital provider would earn if he were not in
the insurance business at all. We call this equity profits. We treat equity
profits on an aftertax basis. In Massachusetts, Myers and Cohn® recognized
that the capital provider could avoid paying federal income taxes on these
earnings if he were not in insurance. Thus & firm’s insurance profit should be
at least squal to the taxes incurred on the investment of capital funds. If it
i naot, the capital provider will have a higher after-tax return outside the
insurance business than within it.

The first two items, underwriting profit and investment credit, result
érom entering the insurance business, Thus it makes sense to call their sunm
the insurance profit.

The insurance profit is the sum of nominal and investment flows as
follows:

INSURANCE PROFIT = PREMIUM EARNED x (1 + INTEREST EARNED . )} (5}

premium

-~ LOSSES INCURRED x (1 + INTEREST EARNED
loeses

- EXPENSES INCURRED x {1 + INTEREST EARNED
expenses

- FEDERAL TAXES INCURRED x {1 + INTEREST EARNEDf,t )
i

The EVA approach shows the insurance profit expected from premiums earaed
during a particular year, It also shows the adjustments made to prior years’
expected profits as a better picture of thaese profits emerges over time. The
EVA Balance sheet shows the nominal value of the insurance funds, together with
the interest +from investing the assets underlying the funds. The EVA Income
Statement shows nominal changes in funds plus payment flows, It alsc shows
changes in expected investment income plus the actual interest earned during
the yaear.

Exhibit IV presents EVA balance sheets and income statements for the total
P/C insurance industry from 1983 through 1985, The fiqures in thase statements
come from annual stateament dats provided by A.M. Best and Co. We will discuss
the detalls of how these figures were derived in following sections of this
paper.

It is necessary to know the amount and timing of nominal insurance funds
flows to determine the insurance profit, These are the premium, loss, expense,
and federal tax flows. It is also necessary to know what interest rate to use
in estimating the investment income which will be earned #rom these flows.

5. Myers and Cohn, "Insurance Rate of Return Regulation and the Capital Asset
Pricing Model", Massachusetts Private Passenger Automobile filing for 1982
Rates,
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EVA METHOD:

PREMIUMS

1

2.
3.
4.
5.

Unearned Premiums
Uncollected Preaiums
Net Unearned Premiums
Interest Earned

EVA Unearned Premiums

EXPENSES

6.
7.
8.

10,

~0

Unearned Expenses

Exp. Booked but Unpaid
Net Unearned Expenses
Interest Lost

EVA Unearned Expenses

LOSSES

PRIOR YEARS

i1,
14,
15,

Lose Reserve Carried
inv. Income Expected
EVA Loss Reserve

CURRENT YEAR

14,
i9.
20.

ALL
21.
24.
235.
NET
26,

27.
28.

Loss Reserve Carried
Inv. Income Expected
EVA Loss Reserve

YEARS

Loss Reserve Carried
Inv. Income Expected
EVA Loss Reserve
INSURANCE FUNDS
Nominal Ins. Funds

Net Interest
EVA Funds

7,654
3,137
4,517
-157
-4,474

69,455
-11,040
58,415

49,298
5,799
43,499

118,752
-14,839
101,913

135,958
16,529
119,530

3,354
-2,871
483

45

527

-1,125
489
~636
-14
-652

7,885
-1,037
4,848

5,235
-743
4,492

13,120
~1,78B0
11,340

12,9487
-1,751
11,216

~466-

INSURANCE LIABILITIES

-8,779
3,626
-5,152
-173
-5,326

77,340
-12,077
65,243

54,533
-b,542
47,991

131,872
18,519
113,255

148,926
-18,181
130,746

11,019
-3,565
7,454

{
7,455

-1,284
720
-564

-554

12,869

13,831

10,855

11,019

23,724
1,126
24,850

30,415
1,138
31,750

EXHIBIT 1V
Page 1

-10,063
4,347
5,716
-164
-5,880

90,208
~11,115
79,093

45,388
-5,378
59,010

155,597
-17,493
138,103

179,541
-17,044
162,496



PREMIUMS
1. Collected Premiums
2. Interest Earned
3. EVA Collected Prem.
EXPENSBES
4, Paid Expenseas
5. Interest Lost
b, EVA Paig Expenses
LOSSES
PRIDR YEAR
7. Paid Loss % LAE
8. Interest Earned
9. EVA Paid Losses
CURRENT YEAR
10, Paid Loss & LAE
il. Interest Earned
12, EVA Paid Losses
ALL YEARS
13, Paid toss & LAE
14, Interect Earned
15, EVA Paid Losses
NET INSURANCE PAYMERTS
14, Nominal Payments

17. Interest Earned
18. EVA Ins, Payments

EVA

METHOD: INSURANCE PAYMENTS

115, 644
1,385
117,048

-35,087
-308
-35,395

-44,857
4,897
-39,940

-43,630
1,489
-42,141

-88,487
6,384
-§2,100

~7,910
7,463
~447

AT .

140,794
1,386
142, 181

-39,519
-29%
-39,810

~50,518
5,733
-44,782

-47,434
1,498
-45,937

-97,950
7,230
-90,720

3,327
8,325
11,4652

EXHIBIT 1V
Page 2



1. Earned Premiunms
2. Interest Earned
3. EVA Earnaed Prea.

EXPENSES
4. Earned Expenses

5. Interest Lost
6. EVA Earned Exp.

LOsSSES

PRIOR YEAR
7. Incurred Loss Stat.
9. Inv. Receivable
10. Net Incurred Loss
11, Interest Earned
12, EVA Incurred Loss
CURRENT YEAR
13, Incurred Loss Stat,
14, Interest Earned
15. EVA Incurred Loss
ALL YEARS
16, Incurred Loss Stat,
17, Interest Earned
18. EVA Incurred Loss

INVESTMENT INCOME
23. Interest

24, Capital BGains
25, Total

NET INSURANCE PAYMENTS
26. Underwriting Profit
27. Investment Credit

28, Net Federal Taxes
29, Insurance Profit

EVA METHOD:

1984

INCOME STATEMENT

115,664
1,385
117,048

-35,087
-308
-35,395

-44,857
0
-44,857
4,897
-39,940

-43,430
1,489
-42, 141

-88, 487
8,386
-B2,100

7,463

7,463

-7,910
7,463
701
254

-483
-45
~-327

436
16
652

41,413

218
41,831
-4,762
36, 651

-54,533
6,542
-47,991

~13,120
1,780
-11,340

82
82

-12,947
{,833
5,146

6,026

115,181
1,340
116,521

-34,452
~292
-34,743

-3,444
218
-3,226
138
-3,309

-98,163
8,031
~90,132

~101,607
8,146
-93,440

7,463
82
7,545

-20,877
5,29
5,847

-5,772

~LAel

140,796
1,386
142,181

-39,519
-291
-39,810

50,516

-50,5164
5,733
-44,782

-47,434
1,49
~45,937

-97,950

7,230
-90,720

8,325

8,325

3,327
8,325
-4,B56

EXHIBIT 1V

Page 3
1985

Change 1Incurred
-7,454 133,342
-1 1,385
-7,455 134,727
564 -38,9%58
-9 -300
554 -39,254
41,664 -8,852
563 563
42,227 -8,289
~-7,%508 -1,770
34,160 -10,622
-65,388 ~112,822
5,378 7,875
-59,010 -104,947
-23,723 -121,673
-1,124 s,104
-24,850 ~115,570
8,325
2,333 2,493
2,333 10,658
-30,614 -27,287
1,197 9,522
13,527 8,671
-15,890 -9,094

6,794



EXHIBIT IV

Page 4
EVA METHOD: BALANCE SHEET
ASSETS
1983 Change 1984 Change 19835

1., Market Value of T-Bills 119,530 130,746 162,496

2. Asset changes

3. Funding Required

4. EVA Preniums -116,52¢ ~134,727

5. EVA Expenses 34,743 39,258

6, Prior Yr. EVA Loss 3,224 8,289

7, Curr. Yr. EVA Loss 90,132 104,947

8. Total 11,580 17,768

9. Cash Flow
10, Collected Pross. 115,454 180,796
11 Expenses Paid ~79,944 -90,035
12, Losses Paid -43,430 -47,434

13, Tatal -7,910 3,327
14, Interest Earned 7,463 8,325
15. Capital Bains 82 2,333
14, Total Asset Change 11,215 31,750
LIABILITIES
17. EVA Unearned Premiums 22,290 527 22,818 7,455 30,272
18. EVA Unearnaed Expenses 4,674 ~432 ~5,324 -354 -5,880
19, EVA Loss Reserves 101,913 11,340 113,255 24,850 138,103
20, Total EVA Ins. Liabs. 119,530 11,215 130,746 31,750 162,496
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The EVA approach expresses the insurance profit in the following terms:

INSURANCE PROFIT = PREMIUMS PAID + AUNEARNED PREMIUMS (&)
+ INTEREST PAID + AINTEREST EARNED ON UNEARNED
- LDSSES  PAID - ALDS5S RESERVES
+ INTEREST PAID + AINTEREST EARNED ON LOSS RESERVES
- EXPENSES PAID - APREPAID EXPENSE RESERVES
- INTEREST LDST - AINTEREST LOST ON PREPAID EXPENSES

The interest paid and earned in formula (&) depends on the time the
related flows of funds take place. It aleo depends on the interest earnad
while the company holds the funds. Current annual statement data does not
provide this information but it dpes provide the hagis for reasonable sstimates

af it.

The next section of this paper will examine how to determine the timing of
insurance flows, Another section will deal with interest rates.

IV. THE TIMING OF INSURANCE FLOWS

In this section, we will see what we <can learn about the timing of
insurance flows using annual statement data. We will find that we can learn
quite a lot., We will alsoc find that the areas with the biggest difficulties
are those which make the least difference.

We begin by aexamining what we can learn about premium flows from annual
statement data. We continue by examining expense flows and finally we will
look at loss and LAE flows.

We will find that we cannot determine the exact timing of premium and
expense flows from annual statement data. We can, however, make reasonable
estimates of the average time that flows take place. We will show that
knowledge 0f gverage flow timgs pravides estimates of the interest we cen earn
from Net Unearned Premium and Expenss funds. These answers arg very sipilar to
the answers gained by an exact knowledge af the flows,

The timing of loss and LAE payments is more important than the timing of
premium and expense payments. Schedules 0 and P of the annual statement,
howaver, provide information about the timing of these payments.

We will examine how much we learn about these flows by line. We will see
that we can learn almost as much about flows by line as we can about company-
wide flows. Nevertheless there are limits on what we can learn about cash
flows by line. The annual statement, for example, makes no distinction between
personal and commercial lines. Thus we must estimate personal and commercial
cash 4lows from data that aggregates the two. In addition, annual statement
data does not separate premium receivables into different 1lines. There is
reason to believe that premium receivables for personal lines are quite
different from those for commercial lines.
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PREMIUMS

The flow of insurance funds begins when a company collects premiums. It
continues when the company earns them. At that time funds flow into loss and
expans@ funds and into retained earnings. In this section we will learn how to
estimate the length of the period betwesn the time presiums are collaected and
the time they are earned. We want to ses how long premiums remain in the Nat
Unearned Pramium Reserve.

At any given time, the company will be earning premium 4from policies
writtan and still active. The premiums on these policies are called "premiums
in force,” or PIF., Premiums esarned over any period of time are equal to the
PIF times the ratio of the length of the period to the term of the policies.

Exhibit V diagrams the relationship between the process of writing
pramiumas and the process of earning them, It consists of three triangles which
are partly shaded and partly clear. The shaded areas represent time during
which the company has collected premiums but has not yat sarned them, The two
lower triangles fore a trapezoid representing the flow of premiums written in
year -~0i. The two rightmost triangles reprasent premiums earned during year
0. The middie triangle represents preaiuas unearned at time zera,

The white area within wsach triangle repraesents premiums written but not
yet received. In thig exhibit, the delay in collecting preaiums is .29 years.
At time zero, all tha premiums earned in the Uncollected Premiums area are
still uncollected. The total premiums written but uncollected are equal to 25%
of the total premiums written during year -01.

The ares of the unearned pramiua triangle is one half the area of the
total premiums written during year zero. Thus the ratio of unearned preaiums
to written premiums is one halfé. I¢ the policy term is shorter, say six
mnanths, only premiums written within the past six months will be partly un-
garned. We can imagine this situation by moving the right hand line to the left
by half a year. WNWith six month policies, the value of the Unearnad Premiunm
Reserve is one half of the prensiums written during the past six months. Under
steady state conditions this will egual one quarter of the premiums written
over the past yesr, Thus the ratic of unesrned preaiums to written prepiuves in
this case is .25. The average time lapse bstwsen the time the company writes
its presiums on wmix wmonth opolicias to thae time it wsarns them is .23 years.
Thus we estinate the amount of time pramiums spend in the Unearned Presiue
Reserve by dividing unesrned presiuss by written presiuss,

UNEARNED PREMIUM
AVE NRITTEN LAB = SRTTTEN PREMIUN
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Net Unearned Presiuss are equal to Unearned Presiuss less Uncollectsd
Premiume. Uncollected Premiums are Agents Balances plus Bills Receivable taken
for Premiums, lines 8.1, 8.2, and 10 from page Z of the annual statement,
Thuss

NET UNEARNED PREMIUMS = UNEARNED PREMIUME -~ UNCOLLECTED PREMIUMS {8}

The ratio of Net Unearned Premiums to Premiums Written provides an
estimate of the amount pf time that passes from the moment the company collects

premiums to the moment it earns thes. Thus we estimate the time presiums spend
n Nat garn P Resery idin nearned Premi
Written Premiunms.

: NET UNEARNED PREMIUM
THENT LA ® -—--sccmoscsmcmcccae= (%)

AVB INVEBTMENT LAG = WRITTEN PREMIUN
Fig, 1§ is taken from Exhibit V and shows the premium flow process as it

applies to premiums in force at an instant in time.

Fig. 1

POLICIES N FORCE

1.28 4+
!
W 1.00 +
R i
I 0,73 +
T !
T 0.50 +
E |
N 0.2% +
H
0.00

A

0.00 0,50 1.00

EARNED

Line AD represents the time the premiums in force at tise 1.0, representsd
by line CD, were written. Line BE represents the tine they were collectsd.
Triangles BIC and DIE represent the time these premiums are in the Net Unearned
fund., {(Triangle DIE rlprislntﬁ pramiums written but uncollected at the tias
they are earned.) Line FG reprasents the process of cellecting and wearning
preaiums written at time .25 and earned at point 8. The distance d represants
the delay in collacting premiums. Thus we see that these premiums are in the
fund from time (.25+4d) till time 1.0, a length of time equal to .735-d. It has
earned interest i for this time. Thus the value of this premium at the time it
15 earned is {1#i)t-¢. 28,
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The value of the pramiums in force at time 1.00, including the investaants
earned while these premiums have been in the Net Unearned Premium Resarve, 1is:

: {-t-d
PIF = PIF/ (14ips) dt
pv °
Where p is the policy taerm
t is the time premiums are written
d i the ratic of the time that premiums are uncollected to the policy
term.
The ratio of PIF at present value compared to nominal PIF isi
ER = PIFs./PIF
Mhere ER = Ratio of Premiums in Force at Present Value to Preaiums in
Force at nominal value

This is equal to:

1 1-t-d
ER LI N SRS dt

o

iepr
(1+icps ) Inlltl )

(o

8ince ER is the present valua of the premium flow at the tine it is
#arnad, (ER - 1) represents tha interest earned by tha company from wexisting
premjium funds. We use equation (10) to estimate how much a company earns
between the time it collects premiums and the time it earns them. Shown below
are premiums marned on annual policies with zero, three month, and six month
delays in collecting premiums. Also shown are earnings from six month policies
with zero and three month collection delays.

TABLE VI
INVESTMENT EARNINGS FROM UNEARMED PREMIUMS PER DOLLAR OF PREMIUMS!
Annual 8ix Month
Policies Policiaes
e debay o Delay
O S °. 3
54 . 025 012 000 .012 + 000
10% . 049 ,028 000 024 ,000
154 . 073 . 036 L0018 034 1000
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The amount earned from six month policies with no delay is about egual to
that wearned from annual policies with a six month delay., The average time the
company invests premium funds for annual policies with three month delays s
three months. The average time premiums are in the fund for six month policies
with no delay is also three months. The amount earned in these two cases is
about the same even though the policy terms are different. There are almost np
earnings an either annual policies with six month delays or six month policies
with three month delays. In both cases, the average time premiums are in the
fund is almost zero.

Table VI shows that investment earnings on premiume are almost equal when
the average time invested is sgqual., This shows that differences in payment
patterns have little effect, Thus knowledge of policy terms is not necessary to
determing investment earnings from premium funds.

Wwe use formula (10} to calcuate the investment income from premium funds
shown in Table VI. This formela is & simulation of actual payment flows.
Table VI shows only small differences in the amount earned on different
policies when the average Vime invested is the same. This indicates that we
can estimate investment income from premium funds using the average tinme
premium funds are invested., This estimate {5 equal to the discounted value of
2 single payment taking place at the average time premiums are collected,

In a sense, we are saying that we can treat the premium process as if all
premiums were collected t years befare they were earned. The value t is the
ratio of net unearned premiums to written premiums., Thus we estimate ER as
follows:

Net Unearned Premiums/Written Premiums
ER = {1+]) (11}
Where ER is the same as in equation (10).

Shown below is a table that shows results corresponding to Table VI.

TABLE VII
INVESTMENT EARNINGS FROM UNEARNED PREMIUMB PER DOLLAR OF PREMIUMS
AVERAGE DELAY FACTOR (ADF) METHOD

Net Unwarned / Written

Ratio
Interest = ---mm-mmmmeesemseeo-oeooo
Rate .50 .29 .00
5% . 025 012 . 000
10% . 049 .024 000
19% 2072 034 . 000



When there is no delay, the Net Unearned/written ratio will be .50, When
there is a three month delay, the ratic will be .23, When there is a six month
delay, the ratio will be .00, This method produces vresults that are quite
similar to those shown in Table VI. Thus we can use knowledge of the average
time premiums are in the Net Unearned Premium Fund to estimate the amount of

interest a company will earn on premium funds.

Different premium growth rates will generate different estimates of the
interest earned from unearned premium funds. (Premium growth will not affect
the actual interest earned percentage but it will have an effect on the
estimate.) The following Table shows the estimated interest from net unearned
premium funds under various interest rates and different premium growth rates.

Table VIII

ESTIMATED INTEREST FROM UNEARNED PREMIUM FUND
EFFECT OF DIFFERENT PREMIUM BROWTH RATES

Interest Premium Growth Rate
Rate Ton T 5w ton  1sn 204 30%  40% 504
5% 025 025 025 . 025 . 025 . 026 026 026
10% 049 . 049 ,050 . 050 030 . 051 . 052 . 052
15% 072 L 073 . 074 L 074 L 075 L0786 077 077

Even when growth rates are as high as 50% and interest rates are as high
28 154, growth has a minor impact on the estimate of investnment earnings fronm
net unearned premium funds., The effect of growth is insignificant if interest
rates are 10% or below and growth is 30% or lass.

During 1985, industry premiums written grew about 22%. The average tine
premiums were in the Net Unearned Premium Fund was about .21 years. At the
same time, two-year ‘treasury bonds were yielding about 9.4%, Since the
corporate tax rate in 1985 was 46%, the after tax yield was 5.1%., Thus we can
estimate the interest earnings on premiums earned in 1983 as $106,968 million «
(,011 = 1,081-2' - 1) = 1,400 millien. The industry earned nearly one and a
half¥ billion dollars from the prepayment of $133 billion dollars of premiums
earned in 1984,

At the end of 1985 the industry had $29,660 million of premiums collected
but not earned. We want to estimate how much interest the industry had earned
on those premjums by that time. These interest earnings will flow to losses,
expenses and surplus when the company earns the premiums. Until that time they
are a part of the funds prepaid by policyholders and included in EVR Unearned
Premiums.
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Figure 1 shows the earned flow of a palicy written at time .25, The
company tollects premiums at time .23+d, and earns interest from that time till
time 1. It has sarned interest for a period of 1-.25-d, The amount of
premiums unearned on this policy at time { is .25. Thus the time that premiums
have been in the Net Unearned Premium Fund by time ! is the following weighted
average:

1-d 1-d 1-d
S otil-t-d) dt (1-d) /St dt - S t® dt
net uneatrned prenm ° ° °
APD : —— =
1—-a t-d
J ot oot S todt
< [+
ti-d)
3

We estimate the the average time that premiums have been in the Net
Unearned Premium Fund by dividing Net Unearned Premiums by Written premiums.
1f there is no delay and all policies are annual policies, the average time
premiums will be in the fund will be .5 years. The difference between the
ratio of net unearned premiums to written premiums and .3 represents the delay
in collecting premiums. Thus we can estimate the value of i-d by adding .5 to
the Net Unearned/Written ratio., That is:

iI-d = .5 + Net Unearned / HWritten
Thus:
{.5+{Net U d / Written))
ATP - e nearne ritten 12)
unearned 3

Where AIP.naarnes is the Average Investment Period for Unearned Premiums.

Since the ratio of Net Unearned Premiume to Written in 1983 was .21, the value
0f AlPunearnea was .71/3 = ,237. The investments earned on Unearned Premium
Reserves at the end of 1983 were equal to premiums unearned at that time,
$56,850 million, times (.011 = 1,047-235 - (), ar $613 million.

In coenclusion, we havae shown how to estimate average premium flows. He
have shown that the average time companies invest premiums by the time thay
have wearned thes is oestimated by dividing Net Unearned Premiums by Written
Premiums. This ise shown in formula (9)., We have shown that the average time
premiume in the Net Unearned Premium Fund at any time have been invested is
estimated by dividing .5 plus the ratio of Net \Unearned Premiume to written
premiums, by 3. This is shown in formula (11).
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We have also shown that these average investment paeriods can be usad to
estimate the amount of interest earned on earned premiums and on net wunearned
premiums. The formula +for estimating the average investment income earned on
earned premiums is to discount them for the average delay. That is:

INT EARNED . = EARNED PREMIUMS {13)
premiums

)Net Unearned/Written

w (14 - t

The formula far estimating the average investment income earned at any time on
premiums collected but unearned is:

T = UNEARNED PREMIUM 14)
unearned

_)(.5+(Net Unearned/Written)’ /3

x (L+i - 1

The amount of premium funds available for investment at any time is egual
to the premiums collected but unearned plus any interest earned since they were
collected. This is the sum of Net Unearned Premiums and INTunearnes and is
called the EVA Unearned Premium. Thus:

EVA UNEARNED PREMIUM = NET UNEARNED PREMIUM + INT (13)
unearned
This is called the EVA Unearned Premium, During the year, this is always
the amount available for investment. Thus the total amount of interest earned
during the year is the rate of interest being earned at any time multiplied by
the EVA Unearned Premium in force at the time.

We assume that the average premium funds available for investment during
the vyear are the average of the beginning and ending EVA Unearned Premium
Reserves, That is:

EVA UNEARNED PREMuecinnsng + EVA UNEARNED PREM..
AVG PREM FUNDS = oot ; 2 REMns ()

The premiums earned during the vyear will congist of premiums written
earlier but earned during the year plus premiums both written and earned during
the year. The interest rate applicable to the first of these is the intaerest
rate underlying the beginning EVA Unearned Premium, This is the interest rate
in effect at the end of the prior year. The interest rate applicable to the
second is the average interest rate in effect during the year. The weight
given to the first interest rate is the ratio of EVA Unearned Premiums at the
babinning of the year to premiums earned during the year. That is:

WEIGHT - EVA UNEARNED PREMIUMbaginning
unearned prem beginning EVA EARNED PREMIUM
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The weight given the remaining premiums is:
- HEIGHTucaarnes prem beainnings

Thus the interest rate to apply to premium funds during the year is:

INT RATE (17}
curr yr
EVA UNEARNED PREMIUMuagianing
= INT RATE | *
prior yr end EVA EARNED PREMIUM
EVA UNEARNED PREMIUNuwginning
+ INT RATE ¥ { -
curr yr avg EVA EARNED PREMIUM

The interest earned during the year is:
INT EARNED = INT RATE (18)
curr yr curr yr

EVA UNEARNED PREMbaginnina + EVA UNEARNED PREM..a
%
2

&

The EVAR Paid Premium is equal to the sum of the presiums collected during
the year plus the interest earned on those premiums, Thus:

EVA PAID PREMIUM = COLLECTED PREMIUMS + INT EARNED (1%)
curr yr

Finally, the EVA Earned Premium is equal to the EVA Paid Premium plus the
change in the EVA Unearned Premium, Thus:

EVA EARNED PREMIUM = EVA PAID PREMIUM +  aEVA UNEARNED PREM (200

The Balance Sheet on Page I of Exhibit IV shows the value of EVA Unearned
Premiums for {983 - 1985. The cash flow statement on page 2 of the Exhibit
shows the value of EVA Paid Premiums during the year for 1984 ang 1985, The
Income Statement on Page 3 of the Exhibit shows the EVA Earned Premium.

In summary, it is possible to estimate investment income earned from the
prepayment of premiums using annual statgement data. We use the ratio of net
unearned premium funds to written premiums to estimate the average time between
the time companies collect premiums and the time they earn them. We use
formulas (13) ~ (20 to estimate EVA unearned and earned premiums.
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EXPENSES

Statutory accounting documents do not currently provide information about
about expense funds or flows. The accounting profession has taken issue with
statutory accounting practices in the area of expenses and has demanded
recognition of prepaid expenses. FPrepaid expenses are an integral part of the
flow of insurance funds as can be seen from Exhibit I and should be a part of
insurance accounting statements,

The tax reform measure af 1984 made 20% of unearned premiums subject to
federal income taxes. The purpose of this was to recognize the "equity in the
unearned premium reserve," & phrase sometimes used to describe prepaid expen-
ses. The implicit assumption underlying this action is that oprepaid expenses
are 20% af premiums.

Both GAAP accounting and Federal Tax Law now recagnize the mismatch
between revenues and expenses created by the omission of prepaid expenses from
statutory accounting.

It has been argued over the years that the adoption of prepaid expense
reserves in statutory accounting statements might lead to federal income
taxation of Prepaid Expenses. Now that this has happened, there i% no reason
why Btatutory accounting statements should not join everyene else and show
prepaid expenses.

Since this information is not available from the Annual Statement, we must
develop our own estimates of prepaid expenses. We begin by recognizing that
Expense Reserves are similar to premium reserves. Unearned premiums represent
the stock of premiums written but not earned. \Unearned expenses are the stock
of expenses booked before and after they are earned, Net Unearned Expense
Reserves are the stock of expenses paid before and after they are earnad. Thus
the Unearned Expense Reserve is similar to the Unearned Premium Reserve. The
Net Unearned Expense Reserve is similar to the Net Unearned Premium Reserve.

Once these reserves are estimated, they can be used in turn to estimate
expense cash flows the same way that premium reserves are used to @stimate
premium cash flows. We will use Unearned Expense and Net Unearned Expense
reserves to make estimates of average expense paymant dates. We will use these
estimates, in turn, to estimate interest earned on expense flows.

SO0



The expense categories that will be covered in this analysis are those
available from the Insurance Expense Exhibit;

1) Loss Adjustment Expense
2) Commission and Brokerage
3) Other Acquisition, Etc.

4) General Expenses

5) Taxes, Licenses and Fees
&) Pelicyholder Dividends

In this paper we will include policyholder dividends in the expense
categary.

Schedules 0 and P show the details of the cash flow for loss adjustment
expenses, We will discuss them in the next section.

We will discuss the standard expense cateqories first and then consider
the effect of policyholder dividends., These categories are Coamissions, Other
ftgquisition, General Expenses, and Taxes.

COMMISSIONS AND BROKERAGE

Commissions and Brokerage have usually been regarded as expenses which 2
company pays when it writes a policy. In many companies, however, the agent
retains the commission and never sends it to the company. This means, in
effect, that the company pays commissions when it collects premiums. Even when
a company makes a direct commission payment, it is unlikely that they make the
payment before they collect the premium. Thus we will assume that the delay in
paying commissions and brokerage is approximately equal to the delay in
collecting premiums.

Companies wusually record commissions in full at the incepticn of new
policies or on the renewal date of insurance policies being renewed, Thus
there is a difference between the time they book commissions and the time they
pay them that is similar to the difference between the time they write premiums
and the time they collect thenm.
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We estimate prepaid and net prepaid commission reserves by multiplying
unearned and net unearned premium reserves by the direct commission percent,
That is:

DIRECT COMMISSION RESERVE = ~-UNEARNED FREM x DIRECT COMMISSION PCT (21)
NET DIR. COMMISSION RESERVE = -NET UNEARNED PREM x DIR., COMMISSION PCT (22)

Since direct commissions are wusually prepaid, they are a negative
liability.

Not all] commissions are paid directly. Companies pay a small portion of
commissions f(about 5% of all commissions in 1985) on a contingent basis after
the end of a year. The delay in payment is half a year, on average, plus the
time it takes to determine the bonus and make the payment. The reserve for
contingent commissions at the end of a year will be about egqual to contingent
commissions earned during the year.

The present value of the contingent commission liability is essentially
the same as the nominal value., We estimate investment income earned from the
delay in paying contingent commissions by multiplying the paid contingent
commissions by (1 - (1+#i)~-3),

fontingent caommissions represent & postpaid expenser one which companies
pay the year after it earns premiums. Thus contingent commission reserves are
a positive liability.

Because of the dependence of contingent commissions on the vyearly cycle,
the reserve ratio is not an indicator of the average lag. We will handle this
situation by showing the full contingent commission reserve as part of the
Unearned Expense Reserve and half that amount as part of the Net Unearned
Expanse Reserve.

The procedure for calculating commission prepaid and net prepaid expense
reserves begins by first calculating the contingent commission percent. The
contingent commission percent is the contingent commission reserve from line 3,
page 3 of the Anpual Statemept divided by Earned Premiums,

CONTINGENT COMM, PCT = CONTINGENT COMM. RESERVE / EARNED PREMIUNS (23)

He estimate the commission percentage net of contingent commissions by
subtracting the contingent commission percent from the ratio of commissions to
written premiums. (We are calling this the Direct Commission Percent for
convenience since most of it is direct commissions.) Thus:

DIRECT COMMISSION PCT = CONTINGENT COMMISSION PCT (24}
- TOTAL COMMISSIONS / WRITTEN PREMIUMS



We use this result to caleulate direct prapaid commissions and net prepaid
commission reserves. We nmultiply the contingent commission percent by earned
premiums to calculate the contingent commission reserve. MWe subtract the
direct commission prepaid and net prepaid reserves from the contingent

commission reserve to calculate the total commission resaerves,

COMMISSION RESERVE

CONTINGENT COMMISSION PCT x EARNED PREMIUMS (25

1

DIRECT COMMISSION RESERVE

NET COMMISSION RESERVE = .5 x CONTINBENT COMMISSION PCT x EARNED PREMIUMS (28&)

NET DIRECT COMMISSION RESERVE

ACQUISITION EXPENSES

Acquisition expenses relate to the cost of maintaining a field
organization. They do not relate to the costs of specific policies, Under the
assumption that most of the worv of the field force is connected with sales, we
assume that acquisition expenses are all prepaid.

The acquisition expense ratio is the ratio of acquisition expenses to
written premiums. We will estimate prepaid acquisition expense reserves by
multiplying the acguisition expense percentage by the ungarned premium reserve.
The net prepaid acqguisition reserve is equal to the prepaid acquisition
reserve.

PREPAID ACR = -ACH EXP PCT x UNEARNED PREMIUM (27
GENERAL EXPENSES

General expenses are all company related expenses not otherwise
tlassified. They consist of salaries, policy handling costs, computer costs,
etc. Some proportion of these costs are incurred when a policy is underwritten
and processed by the company. We associate other portions of these costs with
the maintenance of policies in force. Thus we assume that we prepay part of
general expenses and pay the other part when we earn premiums, The traditional
rule of thumb for this has been to assume that half of general expenses are
prepaid.

We will estimate prepaid general expenses by multiplying one half the

general expense percentage by the unearned premium raessrve. The net prepaid
general! expense reserve is equal to the prepaid general expense reserve.

PREPAID BEN EXP = -,5 x GEN EXP PCT x UNEARNED PREMIUM (28}
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TAXES, LICENSES, AND FEES

Taxes, Licenses and Fees consist primarily of premium taxes paid on direct
written premiums, There is some lag between the time companies write premiums
and the time they pay premium taxes since it takes time to report the amount of
written opremiums to the state. Thus taxes, licenses, and fees are prepaid
expenses with a lag of perhaps a third of a year. (This is indicated by the
ratio of unpaid taxes, etc. to the incurred taxes, licenses, and fees for the
industry in 1985.)

At any time, the percentage of premium taxes payable on premiums written
will be equal to the ratio of the taxes, licences and fees liability from line
4 of page 3 of the annual statement to the taxes, licenses and fees expense
shown on line B, column 33 of the Insurance Expense Exhibit. This represents a
delay between the time companies write premiums and the time they pay premiunm
taxes. It is conceptually similar to premiums receivable. Thus the prepaid
taxes, licenses, and fees reserve will be equal to the ratio of taxes, etc. to
written premiums times the unearned premium reserve, The net prepaid taxes,
licenses and fees reserve will be the prepaid tax reserve plus the tax ratio
times the liability ratio times written premiums, That is:

PREPAID PREM TAX (29)
= -PREM TAX RATIQ x UNEARNED PREMIUM
NET PREPAID PREM TAX (30)
= PREPAID PREM TAX
+ PREM TAX RATID x TAX LIABILITY RATIO x WRITTEN PREMIUM
POLICYHROLDER DIVIDENDS
Policyholder dividends are postpaid expenses. Policyhalder dividends
declared and paid at any given time are applicable to policies which have
expired within a recent period of time (usually & quarter of a vyear). This
means, on average, that companies pay dividends about 3/4 years after they earn
premiums. This assumes a one and & half month payment lag after the baginning
of the year. Thus we assume that policyholder dividends flow out of unearned

expense reserve .23 years after the axpiration of the policy. We can diagranm
this flow as follows.
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BIAGRAM OF POLICYHOLDER DIVIDEND RESERVES
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Figure 2 shows the relationships between written and earned premiums,
Area ABCD represents the earnings on policies expiring in the fourth quarter.
These policies were written from time -0.25 to time 0 (assuming annual
palicies), Dividends are assumed ta have haen declared and then paid at time
1.125 as shown by point F. The average time lapse between the time earned and
the time paid is shown by line EF which is 3/4 years long. We can see from
this diagram that no experience period has been completed #$or any policy
written during year 01, Thus no dividands have been declared on these policies.
Thus Statutory Accounting does not give any recognition to expected policy-
holder dividends from premiums sarned during year 01 since they have not been
declared., GARAP accounting principles do require recognition of these accrued
but undeclared dividends, At time 1.0, 21l the premiums written during the
fourth quarter of year 0.0 have been earned and have accrued dividends declared
dut unpaid. At the same time, half the premiums written during vear 1.0 are
earned and have accrued dividends undeclared and unpaid.

Another point illustrated in Fig. 2 is that the dividends paid in any
given vyear are based on prior years written prasiums. Thus we estimate the
current dividend payout percentage by dividing dividends incurred by the oprior
years written premiums. Dividends incurred are equal to dividends paid plus
the change in dividends declared but unpaid.

DIVIDEND PAYOUT PCT i DIVIDENDE INCURREDcwu,rr 4+ (30)
curr yr WRITTEN PREMo,sor ve
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We estimate the policyholder dividend reserve by aultiplying the dividend
payout percent by the estimated premiums written and earned since the third
quarter of the prior year, as shown in Figure 2. The most convenient way to do
this with data from the annual statement is to add half the premiums written
during the latest year to one fourth of the prior years written premiums. Thus
the policyholder dividend reserve is the palicyholder dividend percentage times
one half the latest year’s written premiums plus one fourth the prior vyear's
written premiums. The net policyholder dividend reserve is the same.

POLICYHOLDER DIV RES (32)

_ INCURRED PDLICYHOLDER DIVIDENDEcurrent yaar
WRITTEN PREMIUMarior yaar

3473 PR oM A
Réflcurrant yuar ¥ 1 EMarior vear!

TOTAL EXPENSE RESERVES
We calculate total expense reserves by various combinations of the

formulae presented earlier. The unearned and net unearned expense reserves are
as follows (shown with formula numbers):

UNEARNED EXPENSE = COMMISSION RESERVE (25) (33)
+ PREPAID ACR (27
+ PREPAID GEN EXP (28}
+ PREPAID PREM TAX (29)
+ POLICYHOLDER DIV RES (32)
NET UNEARNED EXPENSE = NET COMMISSION RESERVE (26) (34)
+ PREPAID ACQ (2N
+ PREPAID GEN EXP (28)
+ NET PREPAID PREM TAX {30)
+ POLICYHOGLDER DIV RES (32)

We can plug these numbers in from the 1985 industry annual statement from
A.M. Best’s Aggregates and Averages.

UNEARNED EXPENSE.sas = =5,b44
+ -3,055
+ -1,580
+ =1,732
£ 1,911

~10,063
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NET UNEARNED EXPENSE.ns= = =2,944
-3,055

-1,540

-48

1,911

- 5,716

To estimate the lags, we need to know the total expenses incurred on 1985
earned premiums. These were $38,956 million., Thus the industry booked its
expenses about (.258 = 10,063/38,954) years before thay earned them. Thay paid
them about (.147 = §,716/38,954) years before they were earned, The investment
income lost from the prepayment of expenses in 19895 was approximately ($284 =
38,956 x 1.081{-*47 ~ ) million dollars. This was about 0,2% of the (985
sarned premiums.

It is the relative insignificance of this figure that I[eads to the
conclusion that the worst estimation problems exist where they do the least
harm. It is likely that the true percentage of investment incomee lost due to
prepayment of expenses is somewhere between .04 and ,4% of premiunms.

It is now posseible to apply the sarned premium formulas, {13) - (20} to
expenses. We substitute the ratios of prepaid and net prepaid expense ressrvaes
far the ratios of unearned and net unearned premiums. Thus we have:

TOTAL EXPENSE PAID = PAID COMMISSION (35}
+ PAID OAE
+ PAID GENERAL EXPENSE
+ PAID TLF
+ PAID POLICYHOLDER DIVIDENDS
NET EXPENSE INCURRED = TOTAL EXPENEE PARID + ANET UNEARNED EXPENSE (36)
EVA INTEREST LO8T (37}

= UNEARNED PREMIUM x TOTAL EXPENSE AND DIVIDEND RATIO

. 0.5-(NET PREPAID/TOTAL EXPENSE)}/3
A (141) - 1

EVA UNEARNED EXPENSES = NET EXPENSE INCURRED + AEVYA INTEREST LOST (38)
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The interest rate to use in calculating interest earned is similar to that
used for earned preaiumnst

INT RATEcurr vr (39)

EVA UNEARNED EXPENSESveginning
EARNED PREMIUM

= INT RATEarior yr eaa

EVA UNEARNED EXPENSESnaginnina

+ INT RATEcurr vr ave X
: EARNED PREMIUM

The interaest lost during the year is:

INT LOST = INT RATE
curr yr curr yr

EVA UNEARNED EXPoaginning + EVA UNEARRNED EXPuna
2

(40)

The EVA Paid Expense is egual to the sum of the premiums collected during
the year plus the interest earned an those preesiums. Thust
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Finally, the EVA Incurred Expense is equal to the EVA Paid Expense plus
the change in the EVA Unearned Expense. Thus:

EVA INCURRED EXPENSE = EVA PAID EXPENSE + AEVA UNEARNED EXPENSE (42)
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L0OSSES

About 0% of total industry losses and loss adjustment expenses (LAE)“ are
paid five years or more after they occur. Loss Reserves are paid about 2.3
years after the statement date. Loss and LAE average payment dates by line
vary fraom .53 years for homeowners to & years for medical malpractice.

These facts indicate that loss flows generate a lot morae investaent inconms
than pramium or expense flows. The average time industry premium funds are
invested is about .2 years. Expenses are paid, on average, about one sixth of
3 year before they are earned. Losses are invested for 1.7 years.

No direct information ahput actual premium and expense cash flows is
available from current accounting data. Cash flow data on losses, however, s
available from Schedules O and P of the annual statement.

These schedules are organized on a year of occurrence basis., Claims
occurring in any given year arm followed for ten years, Losses paid on these
claims are recorded on a cumulative basis. Company estimates of future loss
payments (reserves) are alsoc recordad. Almost all amounts shown are nominal,
but some workers’ compensation reserves are discounted. Data recorded this way
is called accident year data because it provides informaticn on the group of
ciaias {accidents}) occurring in a given year.

Data in S8chedules 0 and P record what has happened in the past., We wish
to estimate what will happen in the future, These Schedules are useful only tea
the extent that they provide guidance about the future. We use these schedules
to provide information about the expected amounts and timing of future loss
flous,

Loss flows are stable. Both amounts and timing are predictable for large
books of primary company business., A large book is one with more than $100
pillion of premium.

Exhibit VI records Schedule P data for the industry. The data shown is
cupulative average pavment dates for Schedule 0, BSchedule P and all lines.
This type of data provides information about what is happening to each accident
year on a cumulative basis which is weasy to compare to other years. The
formula for cumulative loss average payment dates is as follows:

b. All  future references to losses in this papser will include LAE unless
otherwise noted,
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EXHIBIT VI

Page 1
INDUSTRY SCHEDULE 0 AVERAGE PAYMENT DATES
AGE

Year 2 3 4 5 4 7 8 9 10
1977 VXX XX XX VXX . XX XX XX XX
1978 . KX XX XX XX . XX XX VXX
1979 XX XX L XX XX . XX XX
1980 XX XX XX XX . XX
1981 .30 .39 .42 .47
1982 .33 .40 .42
1983 .33 W42
1984 .32

INDUSTRY AUTO LIABILITY AVERAGE PAYMENT DATES

AGE

Yaar 2 3 4 b [ 7 8 9 {0
1977 43 71 .94 1.12 1.24 1,31 1,35 1,37
1978 43 At .94 f.64 1,23 1.29 1.32
1979 .43 70 , 94 1,10 1,21 {.28
1980 .45 .71 .94 1.09 1.20
1981 .45 .73 .98 .11
1982 44 .73 .95
1983 .38 .76
1984 .47

INDUSTRY GENERAL LIABILITY AVERAGE PRYMENT DATES

AGE
Year 2 3 4 3 6 7 ] 9 10
1977 .33 1.08 1.8 2.21 2,65 3.03 3.26 3.49
1978 .95 1.10 1,69 2,19 2.62 2,97 3.25
1979 .35 1.12 1.65 2,20 2.60 2.96
1980 .98 1.13 1.69 2.2 2.64
1981 .98 1.18 1.72  2.21
1982 .96 i.14 1.69
1983 .98 1.16
1984 .59

AGE
Year 2 3 4 3 ] 7 ] 9 {0
1977 b5 1,39 2,13 2,78 3.40  3.86 4.1% 4.83
1978 68 1.42  2.16  2.B!  3.37 3.7% 4.14
1979 1 69 1,45  2.15 2,78  3.30  3.70
1980 L7300 1,430 2,450 2,469 3.19
1981 74 1,45 2,12 2,70
1982 .89 1,29 1.98
1983 .60 1,33
1984 67
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EXHIBIT VI

Page 2
INDUSTRY WORKER’S COMPENSATION AVERAGSE PAYMENT DATES
ABE
Year 2 3 4 5 b 7 8 9 10
1977 49 .81 1,07 1.28 1,48 1.60 1,74 1.82
1978 49 .81 1.07 1.28 1,48 1.89 1.
1979 .49 .81 1.04 1.28 1.44 1.38
1980 .48 .80 1,05 1,25 1,42
1981 .48 .80 1,05 1.25
1982 .48 W79 1,04
1983 .90 .83
1984 5t
INDUSTRY MULTI PERIL AVERABE PAYMENT DATES
ABE
Year 2 3 4 g b 7 8 9 10
1977 .32 .43 .54 63 75 .82 +Bb (92
1978 W31 .43 .59 -1 77 .84 .90
1979 + 30 41 , 52 .63 W72 .80
1980 .30 41 .92 .63 .73
1981 .29 41 93 -1
1982 .27 .40 .53
1983 .34 .48
1984 .30
INDUSTRY TOTAL SCHEDULE P LINES AVERAGE PAYMENT DATES
AGE
Yaar 2 3 4 5 & 7 8 ? 10
1977 41 .67 At £,13 1,31 1,45 1.54 1,62
1978 W4 67 it .43 1.3 1,43 {1,383
1979 .40 63 .90 1.10 1.27 1.40
1980 .41 W65 .89 1.09 1,27
1981 40 b7 .91 1.12
1982 .39 . bb .90
1983 .43 71
1984 .43
INDUSTRY ALL LINES AVERABE PAYMENT DATES
ABE
Year 2 3 4 5 b 7 8 9 10
1977 W XX XX < RX XX X XX XX XX
1978 XX XX XX . XX XX KX XX
1979 « XX 4K XX XX XX XX
1980 XX XX KX XX XX
1981 .34 -1 .74 .89
1982 .37 .87 .74
1983 .39 60
1984 .39
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CUMULATIVE LOSS AVERAGE PAYMENT DATES, B mmemme—e—mmme—eoo (43)
jin

Where PAYMENT, is the payment made during year i+j for accident year j,

Schedules D and P currently show accident year data for ten years. Thus the
value of n runs fram ! to ten. We assume that the average payment date during
each year is mid year?. Thus the average payment date for the initial vyear
with respect to the average date accidents occur is always 0 and is not shawn,
Exhibit VI shows average payment dates for the past eight years running from
n=1 to n=10%,

Average payment date data has two uses: The first is to provide infor-
mation about the cumpylative development of each accident year which can be
compared to other years, Each of these average payment dates incorporates
information about all the payment flows to date for that accident year. It
reflects the net impact of any acceleration or deceleration of payment flows
within any particular accident year.

When average payment dates increase aver time they reflect a slowdown i
the rate of paying losses. Decreases in the average payment date reflect an
acceleration of loss payments, i

The wecond use is to provide an index of the impact of loss payment pat-
tern changes on investment income from loss funds. Average payment dates can
be used to calculate the interest earned from investing laoss funds. Changes in
average payment dates are indicators of changes in investment apportunities.
Increases in average payment dates over time indicate increased opportunities
to earn investment income. Decreases indicate reduced opportunities.

7. We know that this is not strictly true, Losses occurred and paid during
a given year are paid later, on average, than mid year. The delay is
minimal, however, and is ignored.

8, Only four years are shown for Schedule O and for the all-lines data.
Schedule D data was only available to us beginning in 1981,

400



The largest change in average payment dates in Exhibit VI is found in the
medical malpractice line on page 1. The change from 1978 to 1982 in average
payment dates during the third year is .18 years. Investment income earnaed on
the malpractice loss fund at the time would have changed from 1&6.l% of the
nominal loss to 14.2% at 15% interest and from 13.4% to 12.5% at 7% interest,
This change is probably a reflection of the volatility of the line, Changes in
other lines and in aggregate Schedule P lines are much smaller and have less
impact on pptential earnings.

Other wevidence of loss payment patterns is provided in Exhibit VII. This
is a series of graphs showing the development for recent accident yedrs for
Schedule O and P lines. This type of analysis is affected, to some extent, by
the assumption that stability exists, Thus it i¢ not quite as parsuasive as
the data in Exhibit V1. Given the cerroborating evidence provided in Exhibit
VI, however, the graphs provide a striking picture of stability.

This steadiness in past flows gives us confidence that we can mske reason~
able estimates of the amount and timing of future flows, We have used paid
loss data to make these estimates. Incurred loss data is not ae useful because
it uses company reserve estimates which have been unreliable®, Paid loss data
does have some problems. It can be quite volatile. This is why it may not be
entirely usable for small books of business or for reinsurers’®. HWe use
incurred loss data as a guide in some of cur estimates for these reasons,

We estimate the timing and amount of expected losses by identifying the
loss payment patterns underlying past accident years. We examine them for
consistency and choose the average of the past three years as pur estimate of
future payment patterns. We have nodified these estimates on a judgmental
basis when it seemed appropriate. Table 1IX shows the payment gattern far
general liability lines.

9. The industry recognized almost 9 billion in reserve deficiencies in 1984
reserves in 1985,

10. There is an increasing tendency by some companies to make entries in Sche-
dules 0 and P that destroy its use as a scorekeeper of cash flows. The
biggest problem comes from items froa portfolic transfers which are en-
tered as paid losses. These entries are huge and create discontinuities
in the data that threaten to make it unusable,
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CUMULATIVE PERCENT PAID

Exhibit VI
Page 1

CUMULATIVE PERCENT OF LOSSES PAID
SCHEDULE 0

100

Accident Year

R 1978 |
: £ 1979
£d 1980
. 1981
1982
""" U7 1983

1984

1985

T 2 4 5
ACCIDENT YEAR AGE



CUMULATIVE PERCENT PAID

Exhibit VI
Page 2

CUMULATIVE PERCENT OF LOSSES PAID
AUTO LIABILITY

100

Accident Year

1978 |
1979
1380
o 1981
1982
1983
1984
19835

ACCIDENT YEAR AGE
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CUMULATIVE PERCENT PAID

Exhibit Vil
Page 3

CUMULATIVE PERCENT OF LOSSES PAID
GENERAL LIABILITY

100

Accident Year

B 1978 e
E3 1979
1980
W 1581
7 1982

60 —5..... B < 7 - 15 2 S
3 1984 A

1985
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o
—

£

)
PR S RN

N

ACCIDENT YEAR AGE
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CUMULATIVE PERCENT PAID

Exhibit VI
Page 4

CUMULATIVE PERCENT OF LOSSES PAID

MEDICAL MALPRACTICE

100
80

60

Accident Year

1978
1979
1980
- 1981
&3 1982
1983
1984
1985

ACCIDENT YEAR AGE
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CUMULATIVE PERCENT PAID

Exhibit VI
Page 5

CUMULATIVE PERCENT OF LOSSES PAID

RKERS COMPENSATION
100

e

80

60

Accident Year
£3 1978
£71 1979
=3 1980
o 1981
32 1982
1983
1984
1985

1 2 4 5
ACCIDENT YEAR AGE



Exhibit VII
Page 6

CUMULATIVE PERCENT OF LOSSES PAID

&4 1978

Accident Year

PERIL

MULTI

p— i - L

e
Q o o o
L o] (=] <

100

Qivd IN30d3d JALLVINWNND
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ACCIDENT YEAR AGE
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CUMULATIVE PERCENT PAID

SCHEDULE P

Exhibit Vil
Page 7

CUMULATIVE PERCENT OF LOSSES PAID

100

Accident Year

1978
1979
1980
W 1981
R 1982
7 1983
B 1984

1985

e
ACCIDENT YEAR AGE
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CUMULATIVE PERCENT PAID

Exhibit Vii
Page 8

CUMULATIVE PERCENT OF LOSSES PAID

ALL LINES

100

PPN AI N

£ 8
2 3 4
ACCIDENT YEAR AGE

Accident Year

1978
1979
553 1980
R 1981
N 1982
G 1983

J 1985




TABLE 1X

GENERAL LIABILITY PAYMENT PATTERNS

1974 .9582 961
1977 466 L8630 ,488 772 844 , 887 1943 949

1978 .452 L4618 L 690 .788 . 847 898 L 931

1979 448,408 718 L 749 L8346 ,89%

1980 425 (613 (698 .77% .B45

1964 419 . 578 704,787

1982 436 617 697

1983 423 , 993

1984 . 410

3 YR AVE .423 .598 .703 .781 851 892 .933 .930 .96l
MCL LA18 154 192,227 .23F3 .27 199,203 .21 L2000

SELECTED .423 .593 .700 .777 .BS5Q  .893 .937 .951 .9&1 .873

The data in Table IX represaents the ratioc of losses paid at age n divided by
losses paid at age n-i*!,

Estimating the percentage of losses that will be paid after ten ywars is
the most difficult part of the procedure. One method commonly used is to &~
sume that reserve estimates on accident years that have developed for ten years
are both accurate and an unbiased estimator of that parcentage. Another mathod
is to assume that losses are paid at a constant exponential rate!=., We take
both methods into consideration aleng with judgment., Our estimate of the per-
centage of general liability losses unpaid after ten years is 12.7%. This means
that 87.3% of the losses are paid within ten years.

These development factors and final cumulative payment percentage describe
a complete payment pattern. Thae cumulative percent paid as of age n years
tan be talculated from the following recursive formula:

CUMULATIVE LOSS PAIDn = CUMULATIVE LOSS PAan+1 % DEVELOPMENT FACTDRn (44)

‘

11. §. Philbrick suggested this way of representing loss development patterns
in "Brainstorms”, The Actuarial Review, Nov. 1984,

12, Ses C.A, McClenahan, "A Mathematical Model for Loss Reserve Analysis®
Proceedings of the CAS, Vol. LXII, 1975, 134~153. The MCL factor in Table
I1X is the payment rate actually generated by that data. It is introduced
and discussed on the next page.
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The cumulative payment pattern for general liability losses using the
selected factors shown above im

TABLE X

GENERAL LIABILITY: CUMULATIVE PAYMENT PATTERN

Cumulative Development Cumulative

Age Loss Pald, Factor, Loss Paidn.:
1 078 = 423 X 0,183
2 183 = 593 X 0.30%
3 309 = 700 X 0.442
4 442 = 177 ] 0.54%
5 549 = .B50 X 0,669
& 649 s .B9% X 0,748
7 .748 = 941 X 0.798
8 798 = 951 X 0.83%
9 B39 a R LY x .0.873
10 .B73 = 873 X 1.000

Table X shows that 7.8% of general liability losses are paid during the year
they occur. About two thirds of the losses are paid within five years.

We use the assumption that losses are paid at & constant rate to axtrapo-
late payments atter ten years. 7This is necessary for discounting and for final
average payment dates. Most of the losses paid after ten years are paid well
after ten years, It is simple to calculate the average payment date for losses
paid after ten years using the constant rate assumption.

The formula for the parcent of losses paid at any time whan losses are
paid put at a constant rate is as follous:

L t
AMOUNT PAID = FORCE OF PAYMENT x o/ (1 - MCL)
o

The MCL value is the amount of losses paid during the ywsar as a percent af the
ampunt payable at the beginning of the year'3, Table IX shows the MCL values
for the industry gensral liability experience. We have salected & factor of .2

for losses paid 10 years or mare after they occur. The force of payeent is as
follows:

FORCE OF PAYMENT = ~In (1 - NMCL)

13. This idea was taken ¢rom C. Mclenahan’s paper cited wearlier (12), The
acronym was taken from the first three letters of his last name.
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This result comes from the fact that the sum of the amounts paid is wqual to
the total lossas that are sventually paid. 7This means that the sum of all
payments from the formula i{s one. Thus we havet

@ t
FDORCE DF PAYMENT «x / (L - MCL) dt = 1

o

The value of this integral is (~1n (1 ~ MCL})-*, Thus the valus of the force
of payment is:

FORCE OF PAYMENT = ~-ln (f - MCL) QED

The average payment date for any stream of payments is the amount paid at
any time multiplisd by the time paid. We assume that the stream of payments
after the tenth year is constant. Thus the average payment date for these
lossers is the amount of the final payment from Table IX, times the average date
it is paid:

a0
t
AVERAGE PAYMENT DATE = FQORCE OF PAYMENT x / t (i - MCL) dt
o
= FORCE OF PAYMENT-*
= ~(in {1 - MEL)) (4%5)

The final average payment date with respact to the mid-point of the
initial year is:

FINAL APD = 10 =~ (In {1 - MCLMY-* - 3§ tas)

The MCL value for general liability is .2. Thus losses pald after 10 years are
paid 4.48 years later according to this formula. They are pald 14,48 vyears
after the deginnjng of the accident year. This is 13.98 years after the middle
of the first year, the average date losses occured.

Thus we have a loss payout pattern consisting of the percentage of loeses
paid out at wach age fram | through 10 years. WHe have & final payment factaer
which is paid out from the end of the tenth year until all losses are paid. We
discount the loss stress by discounting each percentage paid during the first
ten years by (n-1) where n represents the age. We discount the final payment
percentage by the f#inal average payment date.
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Thus the present value of losses incurred during a given year i sstimated
a% follows:

1o 1-4 .5-10-Final APD

EVA INCURRED LOS8 = ( I pd x (1+i) ) + pd K (1+i) (47)
g=1 b] ult

Where pds, = CUMULATIVE LOSS PAID;.. -  CUMULATIVE LOSE PAID,

These methods have been applied to each of the lines shown in Exhibit VI,
The regsults are shown in Exhibit VIII. This exhibit shows the complete payment
patterns estimated by year from 1977 through {985. It alsoc shows the ultimate
average payment dates and the investment incomw expacted on sach flow as of the
end of each year. Two year after-tax treasury bill rates have been used to
discount tha loss streanms.

Exhibit VII! desonstrates the amount that companies can mxpect to invest
at the time of the loss to have enough monaey when they can expect to pay (t.
Page 2 of the Exhibit shows that an investment of 93.1 cents for gach dollar of
losses incurred in 1983 for all lines combined will be worth a dollar at the
time they are paid if invested at pravailing after-tax interest rates.

The data in Table X and Exhibit VII! are only applicable to losses
incurred during any given ymear. They represent the time value of losses at the
noment they occur, They do not apply to loss reserves, the stock of losses
unpaid at any given tinme.

RESERVE FLOWS

We wish to astisate the amount that will be earned in the future on loss
resarves outstanding at any given time. This means we need to estimate future
flows on prior accident years. HWe represent this flow for reserves outstanding
at the end of 1985 as follows:

TABLE XI

EXPECTED LOSS FLOW FROM 12/198% RESERVES

<7eplae <7.pd97 <7¢pdeu <7eplas <7¢pdvo <7«Pﬁvn <7sploz <7spd93 <7st94
vepldas 7aplar repdsa rePlee 7splso 7epdos  74pdez 7oepdex rapdoas
r7pdas 77pder r7pdee 77ples 77pdwc 77pder s7plez  vopdes 77pdes
7epdae 7spday zapdes rspdas repldoo 7apdes repdez -opdes 7apdos
79pdes 7opder 7vpdsa soptes 7epleso 79ple: 79plez vepdes 79pdoa
-opdao eopdo7 sopdnn aopdas acpdec aopdqi aoPdez aopdos aopdq.
siPlese e1pdur o1pdes ai1pdas e1POso e:pds: oiPldez ea1pdes a1pldoa
e2Pdes ezpder o2pdse ezpdas wzfdeoc ez2pder ezpldez ozpdes ozpdeos
-:Pd-a -:Pdn7 lspdan espdas B:pdqo a:pdvx es3pdoz aspdv: nspdqn
esPline eaffdar ospdac esples wsapdeoc s4pdw:  oseplcz aspdes oapdea
eopdue -updav -updns aapdov aupdvo -spdqx espldoz esples aspdva

I T S
D T
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Exhibit VIII

Page |
INDUSTRY LOSS AND LAE CASH FLOWS
SCHEDULE @
AGE
Year I 2 3 4 5 & 7 ] 9 10 APD  INV

1977 XXX XXX XXX XXX XXX XXX XXX XXX XXX XX XXX XK
1978 XXX XXX SXXX O GXXXO XXX XXX GXXX XXX SXXX XXX XXX XoX¥
1979 XXX L XXX XXX XXX XX XXX XXX XXX XXX XX XXX XY
1980 XXX JXXX O XXX JXXK O SXKX LXXX L XXX L XXX L KXX L XXX XXX L. X%
1981 (428 891 .941 955 (%47 978 .984 992 .996 .998 0.47 4.3%
1982 ,593 .897 .949 .955 .967 .97B .9B6 .992 .996 .998B 0.4 3. 3X
1983 .&00 .902 .941 .,935 .947 .978 .986 .992 .996 .998 0.49 3.46%
1984 .401 .BB? .94 .955 .967 .978 .9B& .,992 .996 .998 0.70 3.7%
1985 .59t .BB9 .94!1 .953 ,%67 .978 .986 .9%2 .996 .%98 0.71  3.0%

Year 1 2 3 4 3 b 7 8 9 10 APD INV

1977 ,373 .652 .793 .B8B84 .938 .,969 .984 ,990 ,993 .99& 1.43 S.{%
1978 .373 .459 .79%9 .888 .940 .970 .983 .986 .993 .99é .42  6.4%
1979 377 662 796 .BFO ,93% .67 .981 .988 .993 .996 1.42 7.7%
1980 .369 .469 .807 .B94 .941 967 .98f .988 .993 .99 1.40 B.7%
1981 .363 .£38 .805 .892 ,939 .967 .981 .98BB .993 ,994 1042 9.1%
1982 .347 .6359 .BOS5 .891 .939 .947 .981 .988 .993 .99¢6 1,42 4.8%
1983 ,350 651 .805 .891 .939 .967 .981 .988 .993 .996 1.44 7.5%
1984 ,346 .4356 .803 ,891 .939 .967 .981 .9BB .993 .996 1.44 7.4%
1985 .395 .&%6 .BOS .B91 .939 .947 .981 .988 .993 .99 .43  4.0%

Year 1 2 3 4 5 6 7 8 9 10 APD INV

1977 .087 .1BB ,29B 433 .560 .bks .7F1 .794 .839 .873 8,02 16.2%
1978 .085 189 .305 .442 .54 665 .743 .798 .839 .B7I 5.00 20.2%
1979 .086 .192 .31& ,440 373 .b669 .74B 798 ,B39 ,B7Y 4.97 23.7%
1980 .080 .1B8 .306 .438 .565 .49 ,748 .798 .B39 .873 S5.00 26.%%
1981 074 182 315 447 (5b% .b4F .748 .798 .83% .873 4,99 27.3%
1982 ,083 .190 .308 .442 ,569 .669 .74B .798 .B39 .B73 4.99 21.0%
1983 .078 .1B4 .30% .442 3469 .44% ,748 ,798 .83%9 .B73 5.00 22.7%

1984 075 .iB3 309 .442 ,569 .44% .748 .,798 .839 .873 85.00 23.0%
1985 ,078 .183 ,309 ,442 549 449 ,74B ,798 .B3I% ,B?3 85.00 1IB.%Y
MEDICAL MALPRACTICE

ABE
Year 1 2 3 4 5 4 7 8 9 10 APD INV

1977 ,020 .039 .130 .242 371 .514 623 .697 765 .B27 b.44 20.46%
1978 ,019 .038 .134 .252 ,388 .521 .609 .&92 .76% .827 6.43 2%.%%
1979 019 .060 146 264 401 .525 .614 .92 745 .827 5.38 29.8%
198¢ .019 ,070 ,157 .288 ,406 .519 414 ,692 ,76%5 ,827 6.34 32.9%
1981 .018 .048 155 .27% ,394 519 .614 .492 765 .B27 6.36 34.0%
1982 ,033 ,0B2 (143 .272 ,396 519 414 492 765 .827  6.33 26.2%
1983 .030 ,075 1S5 ,272 ,396 519 614 692 765 .B27 .35 28.4%
1984 ,024 .073 .135 .272 ,39& .819 .614 ,692 .76% .B27 b.3% 28.7%
1985 .01B .073 135 .272 394 .31% .&14 692 .76% .B27 4.36 23.7%



Year

1977
1978
1979
1980
1981
1982
1983
1984
1985

Year

1977
1978
1979
1980
1981
1982
1983
1984
1585

Year

1977
1978
1979
1980
1981
1982
1983
1984
1983

Year

1977
1978
1979
198¢
1981
1982
1983
1984
1985

271

1271
279
.278
»282
» 269
264
271

INDUSTRY LUSS AND LAE CASH FLOWS
WORKERS' COMPENSATION

.821
821
821

MULTIPLE

861
3
Bé

.939
939
939
939
939

980
950
' 740
+ 960
960
960

973
973
973
73

.983
. 983

TOTAL SCHEDULE P LINES

EXHIBIT VIII

Page 2

2.74

2.18

APD
XXX
X XX
X XX
XXX
1.66
1.67
1.71
1.72
1,72
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The total loss and LAE reserve as of 12/1985 is the sum of this flow,
This sum can be represented as follows:
t [
LOSS RESERVE = I I
12/ P9 48)
i=({t-10) J=t+l

The reserve flow is the sum of losses paid wsach year in the future an the
reserves. It represents each column in Table XI. This flow is represented as
followst

t
L0SS RESERVE FLOW = I pd / L0SS RESERVE (49}

12/t jT ot
H fa(<t-10) j i 12/t

Some of the lomses expected in these formulae are paid more than ten years
after they occur, In addition, the reserves include losses paid more than ten
years ago. In all these cases we use the MCL factor approach to project losses
using the computer.

The amount we axpect to pay during year j on losses occurring during vyear
i where (10¢j-i) is represented as followst

ipd3 = ULTIMATE LOBBES PAIDi (50)

X (L - CUMULATIVE LOSS PAID ) x MCL x (1 - moy !

We estimate the losces paid on accident year 198% genaral liability locses
during 1994, for axample, as follows:

ULTIMATE LOSSES PAID1985 = $10,623 million

(1 =~ CUMULATIVE L0OSS PAIDIO) ® t - 873 = 127

Thust
1996-1983~1
pd $40,623 x 127 x .2 x (.80)
1985 1994

= $270 million

This procedure can be repeated using the computer for all desired values
of i and j.
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The procedurs for lopsses occurring more than ten years before the
evaluation date is essentially the same for loss reserve data as it is for
accident ymar data. The estimate of the ultimate loswes paid, however, is the
estimate of losses yet to be paid for all accident years more than ten years

prior. & nice guality of the exponential assumption is that the payout pattern

for the sum of several accident years is the same as it is for one accident
yaar,

A conveniant way of presenting reserve flows is provided by Part 2 of
Schedule P, Instead of stopping at the current year as Schedule P does, we
project out all accident years for n years beyond the current year. Flows
occurring more than 10 years after they occur are calculated using formula
(50). The .pds values calculated wusing the methods just described are
cumulated to form the Schedule P, Part 2 matrix.

This technique has been used to construct Table XII which shows the payment
schedule for all industry loss rasarves outstanding at the end of (983 - 1985,
The dollars of loss paysments expected for each of the past ten years plus all
ather ysars are shown on a cumulative basis,

TABLE XII
TOTAL ALL LINES
CUMULATIVE L0SS PAYMENTS
PAYMENT YEAR

ACC YR 1983 1984 1983 1984 1987 1988 1959 1990 1991 1992 1993 1993  ULT

ma N mEmES AR EAENM MRmE meme Ml mEmEE mmee mmmm mmme M e

<1983 564 TSBA 597 H09 417 623 427 30 632 434 635 436 639

1983 39 &4 73 79 84 87 BY F0 %1 92 93 93 4
<1984 602 647 470 4BB 701 TI0 716 720 723 725 727 729 733
1984 44 71 B2 B89 94 98 100 102 103 104 104 10
<1983 495 741 771 790 B804 8!4 820 823 828 B31 833 839
1988 47 77 B9 97 102 104 109 110 112 112 115
1984 789 B47 B79 901 9i& 926 934 939 942 943 954

The reserve for any accident year or group of accident years as of any payment
year is the asount shown for that payment year subtractad from the amount shown
in the ULT columan. The reserve for the end of 1985, +for instance, is ($145 =
#1934 - $789),

The diffarences between wach colusn reprasent the payments made in sach
year on outstanding reserves. These differences are shown in Table XIII.
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TABLE X111
TOTAL ALL LINES
RESERVE LOBSS PAYMENTS

FPAYMENT YEAR

ACC YR 1983 1984 1985 1984 1987 1988 1989 1990 1991 1992 1994  ULT
<1983 20 14 12 8 & 4 3 2 2 1 1 3
1983 25 9 4 & 3 2 1 f & 1t o0 1
<1984 45 23 18 13 % & 4 3 2 2 1 4
1984 27 1t 7 % 4 2 & ot 1 2
<1985 51 29 20 14 10 7 % 4 3 2 6
1985 30 12 8§ S5 4 3 2 1 3
<1984 s 32 20 1% 11 7 % & 3 9

Table XIII informe us that the amount paid during 1983 on losses occurring
before 1983 was $20 billion. It tells use that the amount that is expacted to
be paid during 1986 on losses occurring before 1983 is $20 billion, We can use
this information to discount loss reservas.

We transform this information into a payment pattern by dividing the sum-
mation lines by the outstanding reserve. The percent of 198% outstanding los-
ses, for example, that will be paid in 1986 is (.355 = 59/165), This calcu-
lation has baen made for all the Schedule P and D lines and is shown in Exhibit
1X, Exhibit IX =shows the payment pattern expected from loss reserves
outstanding at the end of (983 - 1985 for each of the lines we have been using,

It can be seen from Exhibits VIII and IX that the average payment dates
and the wexpected interest receivable from losses occurring in 1985 and from
reserves outstanding at the end of 1985 are as follows:

TABLE X1V
LOSSES INCURRED AND LOSS RESERVE FLOWS
1985 AVERABE PAYMENT DATES AND INVESTMENT CREDIT

LOSSES INCURRED L088 RESERVES
Average Investment Avarage Investaent
Line Payment Date Credit Payment Date Credit
Schadule O 0.71 3.0% 1,11 4.6%
Automobile Liability 1.43 6.0% 1.24 3.3%
General Liability 5.00 18.9% .99 13.2%
Medical Malpractice 4,36 23,74 4,57 17.3%
Workers® Comp. 2.74 10.%% 3.464 13.4%
Multi-Peril 1.04 4,34 1.62 .7%
Total Sched. P Lines 2.18 8.7% 2.58 10.6%
Total All Lines 1.72 6.9% 2,33 9.2%
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Year

1983
{784
1988

Year

1983
1984
178%

Year

1983
1984
1983

Year

1963
1984
1983

SCHEDULE O LINES

-------------------------------------------------

389
350
+ 593

701
724
L T47

801
812
826

,873
878
11

.922 955 .974 .988
728,934 .977 .988
J929 959 .978 .9BY

AUTOMOBILE LIABILITY

.994 .

994
794

997
997
997

-----------------------------------------------------------

---------------------------------------------------

447
454
. 482

484
692
591

824
828
827

+901
903
<903

<944 ,947 ,980 .988
+945 967 980 .988B
743 (947 980 988

BENERAL LIABILITY

» 993
.993
AR

994
1998
AL

--------------------------------------------------

161
164
2173

314
327
. 334

440
470
476

579
. 387
592

471 741 (794 .B3S
478 746 798 (839
681,749 .800 .841

MEDICAL MALPRACTICE

B89
.B72
873

895
897
.898

-----------------------------------------------------------

..................................................

108
151
123

278
278
.25%

403
403
+ 387

1%
519
507

619 699 (748 .819
2619 L4699 L7463 . 819
509 ,692 760 ,BfS
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.59
B840
. 856

.BEB
.B88
L8B3

EXHIBIT IX

Page 1
APD NV
.21 & 1%
1,20 6.2%
1.11 4.8%
APD INV
1,28  &6.6%
1,26  &4.6%
1,26 §.34
APD INV
4.10 18.7%

03 18.7%
3.99 15.24%
APD INV
4.50 20.3%
4,45 - 20,5%
4.57 17.3%



EXHIBIT IX
WORKERS' COMPENSATION Page 2

Year i 2 3 4 ) 6 7 8 9 10 APD INV

1983 .272 .439 .52 .50 .718 .746 .B04 .838 ,B44 .88& 3.79 16,74
1984 .279 457 977 (663 726 L7753 .814 .B4% 870 .890 3.467 14,4
1988 .285 .4462 581 446 729 .777 .B15 .B4s .B7! .B9f 3.64 13.4%

MULTIPLE PERIL

Year 1 2 3 4 5 b 7 8 9 10 APD INV

1983  ,443 .638 .759 .647 .898 ,936 .961 .976 .984 .992 1.%58 8.0%
1984 .443 ,628 .73%3 .838 .8%96 .934 960 .9746 .984 .99 1,61 B.2%
1985 439 .b624 ,750 ,B36 .B95 933 .9%9 ,974 .983 .994 1.62  &6.7%

TOTAL SCHEDULE P LINES

Year { 2 3 4 3 [ 7 8 9 10 APD INV

---------------------------------------- - —— - - - -

1983 .302 .491 .632 .732 .802 .B831 .8B6 .93 .933 .949 2.47 12.7%
1984 .307 .506 643 741 ,809 ,8%% .889 .9I5 .939 .931 2.81 12,51
1985 .314 511 447 743 .B1f ,BY7 .BF! .914 .934 .981 2,38 10.6%

TOTAL ALL LINES

Year 1 2 3 4 ) & ? 8 9 10 APD INY

1983 .344 ,521 .638 754 .821 ,B67 .900 .%2F .943 .9%8 2.43 11.7%
1984 341 337 .470 .748 .828 .,872 .904 ,927 .943 .9%9 2.38 {i.6%
1985 ,35% .547 .477 768 .B31 .B75 .906 .929 .946 .980 2.33 9.2%
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Table XIV demonstrates that there are significant differances batween the
reserve payment patterns and the incurred loss payment patterns. The average
payment date on Schedule D loss reserves, for example, 18 about 1.10 years.
Schedule O incurred losses, howaver, have an average paymant dats of only .7
years, Workers' Compensation lIncurred Loss average payment dates are about

2,75 years whereas the ressrves have an  average payssnt date pof about 3.4

years, This nmakes wense whaen we recognize that the Worker’s Comp, line is a
little like & barbell., A large proportion of losses are paid early in the fore
of medical bills. A large part of the remainder are paid late in the form of
annuities. The early payments are not 4ully reflected in reserves and so the
annuity payments get disproportionate waight,

Over all lines, the average payment date for reserves ts roughly a half
year longer than it is for incurred losses.

The data shown in Table XII1 can be used to develop the investaent
receivablas for loss raservas as shown {n Exhibit IV. We wish to determine
investment receivables separately each year for the current accident year and
for all prior years, The first row in Table XIII shows the development from
the end of 1983 onwards for all claims occurring prior to 1984, 1t represents
the paymant pattern for those losses., The second row af the exhibit shows the
development of the reserves on accident year 1984 from the end of the vyear
onwards. The third row shows the development of 1984 year end reserves.
Dropping the first term in this row gives us the development of claims occur-
ring before 1984 as of the end of 1984, Thus it gives us the development of
prior year raservas for 1984, Table XIV shows the data rearranged and normal~-
ized far discounting purposes, Pressnt Value factors are also shown. This
denonstrates the calculation of pressnt values ussd in Exhibit IV,

TABLE XV

CALCULATION OF INVEETMMENT RECEIVABLE FACTORS FOR INDUETRY L0888 DATA
ALL LINEB

<1983 1983 <1984 1984 {1983 1983

- - - - - o T L T N L] -

Age AV PV AV PV AV PV Av PY AV PV Av PV

-———— - ———— ———- ———- -————- - - ——e— - - ————

0.27 0.26 0.45 0.44 0,27 0.26 0,44 0.42 0.30 0.29 0.44 0.43
0.19 0,17 0.17 0.15 0.21 0.1% 0.18 0.17 0.20 0.19 0.18 0.17
6,15 0.13 0.1 0.1¢  0.1% 0.13 0.1 0.10 0.14 0.13 0.11 o0.10
0.11 0,09 0,08 0.07 0.10 0.08 0.08 0,07 0.i0 0,08 0.0 0.07
0.07 0,06 0.06 0.04 0,07 0.03 0.06 0,04 0.07 0.06 0.06 0.0F
0.05 0.04 0.03 0.05 0.04 0,04 0,03 0.03 0.04 0,04 0.03
0.04 0.03 0.02 0.02 0.04 0.03 06.02 0.02 0.04 0.03 0.02 0.02
0.03 0,02 0,02 0.01 0.03 0,02 0.02 0.0 0.03 0.02 0.02 0.0%
0.02 0.6f 0.0f 0.0f 0.02 0,01 90,00 0.0f 0.02Z 0.01 0.0f 0,01
0.02 0.0t 0,0t 0,01 0.02 0.01 0.01 0,01 0,02 0,00 0.01 0,01
0.03 0.02 0.03 0.01 0,05 0,02 0.03 0.0f 0,05 0.03 0,03 0.02

OO VMmO WU p)
<
[
[+

-

suM 1,00 0.84 1,00 0.88 1.00 0,84 1,00 0,88 1,00 0.88 1.00 0.90

PRF 0.16 0.12 0.16 0.12 0.12 0.10
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The present value (PY) column is the actual value (AV) celumn times the
discount factor appropriate for the vyear. The all-other row (AD) has an
average paymant date of approximately 3.5 vyears, The present-value facter
(PRF} {8 the sum of the actual value column less the sum of the present value
column.

In formal terms, Table XI] can be described as follows: The first row of
the tahle is composed of the following entriest

1983

pdsum = H pd
198311 196244
: J=(C1974) )

Where i is the age.

The next row of the table is the paid development of accident year 1983. The
$irst antry is the losses paid on accident year (983 during 1983, Tha second
is lpsses paid on accident year 1983 during 1984, wetr. Thus we have:

Entry, * ees®
The next row is the first column plus the second. The next row is eccidant
year 1984 and the process is repeatad.

Thus, in summary, the procedurs for discounting reserves in the EVA
approach is to determine the paymant pattaerns for each accident year using the
techniques described in the preceding section. Once this is done, they are ar-
ranged in the form shown in Tables XII and XIIl. The next step is to take this
data and arrange it in the form shown ip Table XV. The reserve discount factor
t{e darived as in Table XV.

The other step necessary to produce the results shown in Exhibit IV is to
calculate the interest earned during the year on EVA reserve funds. An intul-
tive method is to take the average reserves available during the yesar by avera-
ging tha EVA reserves outstanding at the beginning and the end of the vyear,
This is similar to formulas used earlier in this paper. This was the procedure
used in the Exhibit. Thus the formula for interest earned during the year on
1oss reserves isi

INTEREST EARNED DURING YEAR = § y —-memcoma-22220 jrommemeeennaitl (31)

Where i i{s the interest rate. It is equal to the prior year and interust rats
for prior accident years and is egual to the current year average interest rate
far the current accident year.
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ALLOCATING EXPECTED INVESTMENT INCOME TOD SUBLINES

Schedule P gives us informatiaon about the development of laosses on a re-
stricted sat aof lines. It does not provide direct information about such lines
as  homeownars and persconal auto. We need a way to estimate investment income

1Y n MTiman

[ 911
Liiga® AiiiED.

Formula (45) shows that the average payment date for an exponential cash
$low 1% equal to -1/1n{i - MCL). Bhown below is the formula for the total re-
saves ocutstanding at a given time 4for a company with no growth and with an ex-~
ponential loss payment patterns

o
t
TOTAL _RESERVES_OUTSTANDING = CURRENT_YEAR_LDBS x / (1 - MCL) dt

o

= [CURRENT_YEAR_LOSS x -1/1n(l - MCL) (521
Thus the ratio of reserves putstanding to current year losses ist
RESERVE _OUTBTANDING _RATIO = ={/ln{f - MCL}
This is the same as the average payment date.

This identity is a special case of the more general idantity between the
average payment date of any cash flow and the ratio of total raserves outstand-
ing to accident year incurred loss. It can be proven that the two are always
the same if there is no change in losses or payment patterns over time. That
igt

APD =  RESERVE_OUTSTANDING_RATID
1 steady state canditions apply.

What is sore interesting is to exasine the difference between the reserve
outstanding ratio and the average payment date {f payment pattarns are held
constant but there is premium growth. This is the normal state of affaire,

€. McClenahan proposed a limpla'nxpnnuntial model for analyzing loss in-
curred and paid patterns in a paper appearing in the 1975 CAS Procesdings.'*
The nodel in that paper states that losses occurring m years prior to the cur-
rant (or base) year are paid off at & constant rate once they are reparted. He
also assumss that there is a some average delay, d, before losses are reported.
The rate at which losses are paid off is affected by inflation which is assumed
to be constant,

14, C, McClenahan, Op. Cit.
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McClenahan's wodel is stated in formula ({) of his paper and has been re-
stated here in simpler ternms.

" n-d
pd = [ p {1-p) (§3)
nom °
Whare

nplm = Payment at time m+n on losses occurring at time o

c a Constant representing base month lossas plus effect of infla-
tion during time losses are unreported.

p = Rate at which losses are pald as a percent of amount remaing to
be paid.

] = Number of months befora base year that ioEses Occurred.

n = Number of mantha elapsed since losses occurred

d = Average delay before losses are reportad.

Ya " Browth rate of losses due to exposures, increasas in severity,

and changes in  froquency sxpressed as & discount rate, That
{8; vo = (1+g)~* where g {s the growth rate,

The values of c,p,q are different than in the McClenahan formulation, Please
refer to Appendix 1 for detalls on the derivation used in this paper,

The NcClenahan formula is basically a geonmetric density function descri-
bing tha probability that a loss occurring at time m will be paid at time mé¢n,
It is much simpler to work with the continuous analog of the geometric density
function, the exponential density function., This can be described simply as:

-at
git) = DL exp >

We substitute (-1n(1-MCL)) as used earlier for A, givings

t
gty = t=1n{1=MCL) ) (1-MCL)

The continuous analog of the McClenahan model beconmes:
m t
c v (-1n(1-MCL)) (1-MCL) y t 2 d
pd_ = .
t 0 y Dtherwise

The lasses occurring at time m which are still unpaid at time m+t are
represanted as followst

eV , t>d
S LOSSES
(05 LOSSES, = " t-d
TV, (1-MCL) , otherwise
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No losses are paid until they are reported. After that, they are paid accor-
ding to the continuous payment function, Thus we can describe all outstanding
losses at time O, as followst

co
0 LGOS8ES = ¢ ' _0S_LOSSES dm
s 0 n

d o m~d
s e (/v dt o+ Sy (1-MCL) dt )
o o

s @ ped n-d
DS RATID = Avhat o T V™ emew dt

(-] o

o d o m
a Aviat o+ V2 V" aemen™ ae

[} o

d - -1

= (v =t) In 1(v) + { Ind{v) # In{l=-MCL) }

The first term reprusents the losses which have not yet been reported while the
second represents losses which have been reported but are still outstanding.

Sinca In(1-MCL) = -APDa~* where APD. represents the average payment date
for & loss payment pattern as of the date the losses are reported, we
substitute APD. in the second term as follows:

d -t -1 -1
DS_RATIO . (-1 In T+ CAPD - Inte) )

Solving for APDsa~', we havel
-1 d -1
APDd = lalv) + ( O8_RATIO + {l-v )/In{v) }

Since the average paymant date with respect to the time of loss is APDa + d, we
solve for the average payment date as follows:

d -1 -t
APD = d 4+ {1lntv) + ( DB_RATID + (1=-v }/1lniv}) } } (54}

When d=0, this simplifies tos

-1 -1
APD s ¢ lntv) + DS_RATID ) (33)

-517=



Table XVI shows the results obtained using‘furmula (55) on industry Sche-
dule P data. The report delay, d, is assumed to be zero for all lines other
than General Liability and Medical Malpractice. Values of .75 and 2.0 were
usad for these two lines respectively,

TABLE XVI
ESTIMATES OF AVERAGE PAYMENT DATES USINE RESERVE RATIOS
SCHEDULE O AND P LINES

Avg Avg
8 Year Reserve Estimated APD Fronm
Line Browth Ratio Avg. AFD Cash Flow
Schedule D 10.8% 0.49 0.71 0.71
Automobile Liability 11.3% 1.28 1.48 1.43
General Liability 15.8% 3.33 4.97 5.00
Medical Malpractice 25,5% 3.50 4,44 6.38
Workers’ Compensation 10.7% 2.09 2,64 2.74
Multiple Paril 14,2% 0.92 1.04 1,04
Schedule P Lines 13.0% 1,73 2.18 2,48
Total All Lines 12,34 1.44 1.48 1.72

These two estimates of the average paymant dates are quitae close, as shown
in Table XVI., This closeness exists even though the actual payout patterns are
not strictly exponential and even though actual growth varies over time., We
conclude that insurance payment patterns and growth rates for the industry
behave in a way that is reasonably similar to what is expected by the Mc-
Clenahan model., This similarity allows formula (54) to give reasonably accurate
estimatas of average payment dates.

The advantage of using reserve ratios to estimate average payment dates is
that far more information about reserves is available than information about
loss payment patterns. Table XVII shows estinates of average payment dates and
investment income expected for a more useful set of line definitions:

The data for Tabla XVII comes from pages 9, 10, and 14 of the Annual
Statement and the Insurance Expense Exhibit, Reserves have been adjusted for
adequacy using Schedules D and P.

The loss average payment dates have been used to estimate the expected in-
vestment incoma percentages shown in Table XVII, The approach is similar to
that used in formula (55). We model the discount process as followst:

INCURRED_LOSEev
INCURRED _L 0SS

® ¢ t
FORCE OF PAYMENT «x * v (1 - MCL) dt
o

i -1
= APD !/ (APD - 1Ini{v}))

Khere v = (1 + §)-*
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The expected investment parcent is one minus this amount:

)
-1
INV_INCOME _PCT = -ln{v) / ({(APD = lntv)? (57

-1
= ~lnlv) / RSR - lnig) - Iniv} (58}

Where RSR = Ratio of Reserves to Incurred Losses.
TABLE XVII

ESTIMATES OF AVERABE PAYMENT DATES USING RESERVE RATIOS
ALTERNATE LINE DEFINITIONS

Avg Resarve APD invastment

Line Growth Ratio Estimated Income
Personal Linas

Personal Auto 10.%% 7% .89 3. 9%
Homaowners 12.5% .47 9% 2.4%
Total Personal 10.9% 272 .82 3. 6%
Commarcial Property

Fire and Allied 4.6% \78 .81 3.46%
Commarcial MP 16.5% 1,23 1.60 4.8%
Marine 12.2% .09 1.27 5.5%
Total 11.7% 1.07 1.28 5.5%
Commercial Casualty

Commercial Auto 11. 1% 1.13 1.32 5.7%
GL {imcl. MM} 18.7% 1.48 5.48 20.0%
Workers® Coap. 10.3% 2.0%9 2. 64 10.7%
Dthar Casualty 10.2% 1.80 2.07 8.6%
Total 13.4% 2,4% 3.54 14.0%
Total Commercial 12.7% 1.92 2.57 10.5%
Other 10.0% 1.46 1.79 7.5%
Total All Lines 11.7% 1,35 1.67 7.4%

An aven simpler formula produces similar results using actual discount and
growth ratss:

INV_INCOME PET = (1 - v) / RER"* - g + 1 ~v (59)
This equation uses the fact that g9 and {1 - v) are approximately equal to Inll

+ g) and -Int(v) respectively #or ssall values of ¢ apd'vaXuel of v close to
one.
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These formulas are particularly useful for estimating investment incomse by
line and state where no payment pattern data exists or {s likely ta exist., At
the same time, there are definite limits to the dats which can be used in this
way. If theare are sharp discontinuities in loss growth the results will be
biased. Loss growth must be known for several years, seven or eight, {f pos-
sibla.

There must be some confidence in the adequacy and degree of stability in
the loss reserves. Reserves that are not accurate will produce lnaccurate
estimatas of expected investment income. Loss payment patterns wmust alsc be
stable. Data opresented earlier {llustrates the degree of payment pattern
stability that has existed at the industry level. Similar degrees of stability
in payment patterns exist for large individual companies, such as the top
fifty, where there is still enough volume to produce reasonabe stability, As
the size of the losses and loss reserves decrease, these methods may become
subject to too auch fluctuation. It is possible to use average reserve ratios
for several vyears in some cases, however, to overcome volatility in payment
patterns.

Finally, there must be confidence that there have not been fundamental
changes in the underlying paymant pattern. 1t would not be appropriate, ftor
example, to use these formulas aon business that has changed from occurrence
based to claims made liability. Claims made loss payment patterns are dis-
tinctly different than occurrence loss payment patterns.

It is not appropriate to use these formulas to discount loss reserves. We
have shown earlier that tharw are significant differences in the investment in~
come which can be expected from incurred losses and from loss reserves.

Methcds exist for estimating incurred loss payment patterns in those cases
where the actual payment patterns are not avallable. The payment patterns thus
pstimated can then be built up in the Schedule P, Part 2 matrix as shown
@arlier and can then be used to discount reserves. A complete treatment of how
to do this, however, 1is presently beyond the stope of this paper. MWe have,
however, created estimated payment patterns for the set of lines shown in Table
XVII using interpolation tachnigues. These patterns agree reasonably well with
iaternal data available from a prior employer.
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IV. INVESTMENT INCQOHME

Liabilities do not generate investment income. Assets do. Up to this
point we have concaentrated on insurance funds flows s0 that we could laarn what
opportunities exist for generating investment incomes. The amount of investment
inceme that is generated depend on both that opportunity and the type of assets
that are put to work.

We stated earlier that investment income that can be earned from investing
risk free assets is relevant to the evaluation of insurance profitability. The
market risk premium for investment risk has 1little relavance to the profit
earned from insurance operations.

It is to be expectad that & company that takes investment risk will earn a
higher return from its investments than one which does nat. One might argue
that underwriting profits for companies that take investment risk should be
lower than #or companies that do not. This is what happens when actual
investment returns are used to evaluate wunderwriting results, This iamplies,
howsver, that the company should take risk but not be rewarded for it. Under-
writing operations should not be evaluated on & basis of risky invastment
returns.

It is guite true that an investor should evaluate the total operation of
an insurance company since his reward is the result of both investment and
insurance risk., He would be well advised, however, to evaluate both the insgu-
rance and tnvestment operations separately. Poligyholders, by the very nature
of insurance, are interested in eliminating risk and would generally not want
to sew the price they paid for insurance depend on the investment risk taken by
the insurer. They do not want to participate in that risk. Regulators need to
be cancernad about the total operation of the insurance company whaen svaluating
sclvency but will learn more by looking at the underwriting and investment
operations separately. When examining the adequacy of rates, however, it is
apprapriate to look only at the ipsurance operaticon rathar than the banking
operation.

These examples show that any appropriate analysis of insurance companies
by any of its stakeholdars should always focus on underwriting operations and
should sometimes focus op investment operations as well, There should always,
however, be separate recognition of both insurance and investment operations.

The way to meet this need is to demonstrate the insurance profit that
would be earned if the company invested exclusively in risk free assets, This
provides an appropriate evaluation of the performance of the insurance
operation. Then the difference between the investment income actually earned
and that which has been earned at riek free rates should be presented. This
spread represents the realization of the risk taken {n the banking function.
It will be 4ar more volatile than the investment return available from risk
free investments. This wvolatility is the accompaniment of the reward for
taking risk.
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The risk free rate should, of course, be as free of risk as possible.
This means it should be free of market risk, interest rate risk, and default
risk. While it is probably true that no real world asset is completely
risklass, an immunized partfolio of U,8. securities is reasonably risk free in
all three aspects. They are as free from default as any asset can rrasonably
be. They have effectively zero market risk., Immunization makes them virtually
free of interest rate risk.

IMMUNIZATION

There is a large and growing literature on duration and immunization.
This reflects both the usefulness and complexity of the subject. In essence,
however, immunization seeks to create portfolios of assets and ljabilities
which will have the same changes in value when interest rates change. Table VI
and its attendant discussion demonstrated how the surplus of an insurance
company with a simple immunized portfolio was unaffected by chinges in interest
rates, Exhibit II! shows how surplus is affected by changes in interest rates
when it is not immunized.

Many of the complexities that are addressed in the literature deal with
the problem of staying immunized. 1t i® usually possible to stay immunized
over time if the asset and liability portfolios have matching cash +flows., As
long as they are matched, all changes in interest rates will affect tha values
of both equally. When durations are matched but there are substantial cash
flow mismatches, a single change in interest rates will be immunized. This
change in interest rates, however, will cause a different change in the
duration of the assets than in the duration of liabilities. Thus future
changes in interest rates will not be immunized unless the portfolio is re-
balanced. It 1s necessary to rebalance the portfolio by appropriate sales or
purchases to keep durations matched and to remain immunized.

Property/Casualty insurance companies have minimal rebalancing problenms,
The steadiness of loss payment patterns demonstrated earlier is accompanied by
a reasonably stable duration., Table XVIII shows how interest rate changes over
the past nine years would have effected the 1985 industry total lines reserve
payment pattern, The interest rates used are after-tax year-end two year
Treasury Bond rates.

TABLE XV11l
INSURANCE INDUSTRY: ALL LINES
LDES REBERVE DURATIDN CHANBES DUE TO CHANBES IN INTEREST RATES
Year 1977 1978 1979 1980 1981 1982 1983 1964 1985
Int. Rate 3.9% 5.0% 6.2% 7.2% 7.5% 5.3% S5.9% b.0% §.7%
Duration  2.00 1.9 1.84 1.78 1.76 1.89 1.86 1.85 1,94
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As a going cancern, insurance companies need to continually rebalance by
making purchases of assets which will keep the asset partfolio in balance with
the liability portfalio. As the bhiggest liability, this means staying in
balance with the loss reserve portfclioc, Table XVIII shows that year end
Treasury rates almost doubled between 1977 and 1981, but the duration of indus-
try loss reserves decreased by about 12.5%., Thus the duration of the industry
cash flows has not besen heavily affected by some of the largest interest rate
changes that have taken place in recent history. The all lines cash flows for
medium to large companies is just about as steady as {t is for the industry,
Thus individual insurance groups have about the same relative immunity to
duration changes as the industry,

ne +

The perspective of {mmunization is from the total company portfolic of
assets and liabilities. A company is protected from interest rate risk when

its total portfolio is protected. It does not matter to the company whether it
is immune because a drop in interest rates creates a profit from long tail
lines balanced by a loss from short tail lines or whether an increase in
intergst rates has the opposite effect.

In any event, the range of durations by line is surprisingly limited.
Table XIX shows the durations by line of i{ndustry Schedule P cash flows for the
last three years. The underlying cash +lows are thase wused to construct
Exhibit IX.

TABLE X1IX
INSURANCE INDUSTRY: SCHEDULE P AND O LINES
L.0SS RESERVE DURATION CHANGES DUE TO CHANBES IN INTEREST RATES

Sched Auto Genseral Medical Workers' Multi Sched
Year 0 Liability Liability Malpractice Comp Peril 4 Total
1983 1.02 1.12 3.23 3.461 2.72 1,35 2,13 1.95
1984 1.02 {1.10 317 3.54 2. 41 1,36 2.07 1.90
1985 0.94 1.14 3.27 3.83 2,76 1,43 2.14 1.94

In this paper we have used two year Treasury yields a8 & groxy for the
yield that would be earned from an immunized industry portfolio of Treasury
Securities. Financial theory suggests that the rate that is promiged by an
immunization strategy is the average yield on pure discount bonds with
maturities equal to the duration of the liability partfolio'®™, Thus yields on
two year zero coupon Treasuries might be slightly more appropriate.

15, Gee, for instance, Platt, et. al, Controlling Interest Rate Risk, John
Wiley and Bons, 1984,
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. THE EVA APPRDACH (CONT.)

Changes in the market values of risk free assets are an integral part of
the determination of insurance profits as defined in this paper. Exhibit IV
shows gains and losses on changes in the value of investment income expected
from assets underlying loss reserves. We see, for example, that the change in
investment income expected from prior year reserves was only -$82 million in
1984 but was $-2,333 million in 1983. The change in 1985 came about because
the discounted value of the liabilities decreased significantly when interest
rates dropped during 1988, The change in EVA liabilities had little effect in
1984 but generated a significant loss in 198%, Thess changes, howpver, are
offset by equivalent changes in the market value of the assets funding these
liabilities,

Table XVII shows the Treasury Bill interest rates used in this paper. Thsa
year end rates were used on reserve ftunds and the average rates were used for
the paid flows in Exhibit IV and the incurred loss flows in Exhibit VIII.

TABLE XX
AFTER TAX TREASURY BILL RATES
Avarage Year End
Year Rates Rates
1977 3.8% 3.9%
1978 4.5% 5.0%
1979 5,5% b.2%
1980 &.8% 7.2%
1981 7.9% 7.5%
1982 b.9% 5.3%
1983 5.4% §,9%
1984 5.2% 4.0%
1985 5.1% 4.7%

Exhibit IV, Page 4 is a recanciliation of insurance cash flows for the in-
dustry for 1984 and 1985, It can be seen that change in the market value of
the assets supporting insurance funds is the sum of the following items:

AINBURANCE FUNDS = NEW FUNDS REGUIRED (40!}
+ INSURANCE CASH FLOW
+ INTEREST DIVIDENDS AND RENT EARNED DURING YEAR
+ CAPITAL BAINS (LDSSES) ON INSURANCE ASSETS
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The amount of new funds requirad is wqual to the sum of the EVA values of
Premiums, Expenses, Current Year Losses, and changes in older years losses. We
see from Exhibit IV, Paga 3, that the industry incurred nominal losses of $3.4
and $8.9 billion respectively in 1924 and 1985 on prior years losses. Thase
losses are expectad to be paid over time just as other losses are and so an
investment receivable is shown as an offset to the losses incurred. The sum of
the incurred loss and the associated receivable represents the net new funding
required, Thus the net amount required to fund losses from prior years was
$3.2 and $8.3 billion for 1984 and 1983 respectively.

It can be seen from Exhibit IV, Page 4, for instance, in 1985 the net
amount of new assets needed to fund the EVA lasses and expenses on 3 pre-tax
basis exceeded premiums by $17,7 billion, This is the insurance profit before
taxes'®, The . insurance profit in 1985 before capital gains is a loss of $20.0
billion but this reflects the eéfect of new funding required because of the
change in interest rates from &.0% to 4.7% during the year. This change
increased loss reserves by $2.3 billion and EVA incurred losses before taxes by
the same amount. At the same time, however, the market vaelue of the insurance
assets also increased as a resuit of the interest rate change. The change in
the value of the assets wes equal to the value of the lishbilities because they
both had the same duration. The change in the value of the assets would have
been differaent from the change in liabilities hao they had different duratisns.
This i« usudlly the case with real world portfollos which reflect the stratagy
adopted by the investment operation to gain a profit on the spread between the
risk-free rate and the rate of return they actually receive.

The dnsurance cash flow i the sum of collected premiuas and paid losses
and expenses, Paid losses and expenses excesdad collected premiums by $7.9
billien in 1984, Collectad premiums excesded paid losses and expenses by $3.3
biilion in 1985, Thus there was negative cash flow from insurance operations
in 1984 and positive cash flow in 1985,

The actual interest earnad during weach year was $7.3 billion and $B8.3
billion respectively. This plus capital gains or losses rapresents the change
in funds attributable to the time value of insurance ¥flows at risk ¢fres rates.
The net investment income adds to this the effect of changes in invastment
receivables.

16. Since we have used after-tax discount rates this is not strictly true, but
w8 have found that the impact of federal taxes on interest earned before
taxes is effectively the same as using after-tax discount rates. In
addition, the approximation formulas wused in the loss section are maore
accurate when after~tax discount rates are used than when prae-tax discount
rates are used and then taxes are backed out. Thus the before-tax profit
is before underariting taxes., Investment taxes are passed through.
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APPRAISING INVESTMENT PERFORMANCE

The next step is to develop the investment income actually earned after
taxes by the company on {nsurance funds. Ideally, this should bhe that peorttan
of the interest, dividends and rent earned by the company on insuriance fundsy
plus all capltal gains., This should include changes in market valum on bonds,

There are two possible approaches to looking at actual portfolio results,
1+ one adopts the idea that insurance funds are backed by fixed income assets,
a5 suggested by the rule of thumb cited earlier, than the return ¢rom the bond
portfelio is the best portfolio to use to evaluate investment performance.
Otherwise the overall portfolio return can be used instead.

Techniques can be worked out for estimating the market value of bonds, but
are beyond the present scope of this paper. Thus it is not really useful to
compare the figures shown in Exhibit IV with actual industry investment
results. It can be stated that the nominal after-tax return on bonds during
1983, for example, was about &4.5%'7. This le clearly superior to the 5.12
garfiad fraom Treasuries during the year. I{f, howWever, bonds weére stated at
market values this return would almost certalnly be lower, Thus it can be
assumed that actual investment performance was probably higher than the risk-
free rate but we do not know how much highar.

It is equally certain that capital gains and losses on the actual port-
falio were much larger than the immunized risk-free portfolie, since the dura-~
tion of the actual portfolio has been about seven to weight yesars'®, The
liability portfolio, as we have seen, has a duration of about two years., Thus
the capital gain on the actual bend portfolio during 1983 was almast certainly
much larger than that for the risk-free portfolis.

17. This is the after-tax interest con bonds divided by the average bands held
during the year less 0.3% for investment expenses. See A.M., Best’s Aggre-
gates and Averages, 1984,

18, We did igalyses during 1984 which showed that industry bond portfolio
durations were in that range from 1977 through 1983. We have not had the
tise ta update this analysis through L1985,
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When the rate of return on the market valus of the actual partfolioc tis
available, it is appropriate to compare the interest earned and the capital
gains aon losses from the actual pertfolio to the interest earned and capital
gains on the risk-free portfolip during the year. We stated earlier that the
interest receivable item on the EVA balance sheet represented gxpacted invested
income from future years. A non-immunized non-default-free portfolic has much
less certainty about its expected rsturns than the Treasury Portfoelio. The
problem of discounting on the basis of actual portfolics is highlighted when a
portfolio including stocks is used. Common stock returns are a mixture of
dividends and capital gains, Discounting on the basis of dividend yields is
clearly inappropriate, but discounting on the basis of dividends plus capital
gaing i absurd.

Thus we would recommend that the contribution of the investment operation
be measured when it is earned rather than on & present value basis., It is
trus, however, that this shifts the recognition of the financial intermediary
profit from the year investments ars made to the time they are realized,

Thus we recommend that a full recognition of the prpfit earnad by an in-
surance company due to its being in the insurance business should be made by
measuring the insurante profit on a risk~fres basis as shown in Exhibit 1V,
Page 3, and then adding the difference between the risk-free investment income
and the actual interest plus gains realized during the yeasr.

The remaining investment income is attributable to surplus,



V. FEDERAL INCOME TAXES

The Federal Income Tax Reform Act of 1984 has made significant differences
in the timing of Property/Casualty insurance company federal income taxes. The
biggest differences are the 20% tax on thae change in unsarned premiums and the
fact that taxes will now be datermined on the basis of discounted reserves.

Earlier we discussed the fact that the tax on unearned premiums was a way
to tax prepaid expenses. The figures put together in this paper indicate that
the 20% number might not be appropriate for every company. We are treating the
federal taxation of expenses as if it were beling done on an appropriate basis.
Thus neo recognition is given to any timing mismatch on the taxation of expen-
se8.,

Taxation of losses is handled on an EVA Incurred Loss basis. By doing so,
we are again making the presumption that taxes will be assessed on an appro-
priate basis. MWe will examine the Federal approach by starting with an
excellent description by Snader:t”

“Under the bill the deduction for unpaid losses is limited to the annual
increase in discounted unpaid losses. Unpald Losses include unpaid loss
adjustment wexpense. Discounting is on a line-by-line, accident-year-by-
accident-ymar basis. The discounted values are determined <$rom assump-
tions regarding the pattern of payments, the duration over which clains
will be paid, and the interest rate employed. These assumptions are used
to calculate 'discount factors’ applicable to each accident year for each
line of business. The discount factors are a composite of the interest
rate and paymant pattern assumptions. Once 3 series of discount factors i
applied to a particular accident year it continues to be used withpui
change as the accident year aqes. In the terminology of the bill, each
accident year is 'vintaged’ and subsequant redeterminations of interest
rates or payment patterns based on actual experience are not permitted.!

"In the Senate Bill the initial interest rate was 5 percent, applicable to
atcident vyears beginning before or in 1987, For accident yearse beginning
after 1987, the applicable interest rate was 73 percent of the so-callad
annual Federal nmid-term rates (AFR). The AFR is a composite yield of
tederal instruments, currently running at about 7.5 percent. ‘’'Mid-term'
refers to the duration aof the instruments, contrasted with 'short-term’ or
'long-term.’” A specified published interest rate was selected to avoid
arguments over the determination of & company’s vyield on its own
portfolio,”

19, R. H. Snader, "Federal Tax Reform Bill Resolves Reserve Discounting lssue,
Dictates Methodology,” The Actuarial Review, Nov. 1984, pagae 1.
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"The House-Senate Conferees amendad this provision to 100 percent of the
AFR. Y

"The bill requires the Secretary of the Treasury to determine a loss
paymant pattern for each line of business in Schedules 0 and P. The first
suth datermination will be made in 1987 using the latest available data
published by A.M. Best & Co. The payment pattern is to be redetermined
every five years after 1987." (Emphasis Supplied}

The assessgent of taxes on an AFR rate {s consistent with the taxes shown
in Exhibit IV, Page 3. Resarves in that Exhibit have been discounted using
duration-matched Federal rates.

The provision for not changing interest rates is substantially amet when
both capital gains from insurance assets and changes In present values of the
reserves from a risk free portfolio are taken into account. Whils companies
themsalves will have to follow the actual procedures mandated in the tax bill,
analysts should obtain reasonable results using the EVA approach.

The procedure used to deteraine the Federal Taxes in Exhibit IV, Paga 3,
is as follouws:

FED TaX CASH FLOK = t x { EARNED PREMIUMS + (61)
EARNED EXPENBES +
EVA PRID LOSS }

AFED TAX RESERVES = t x { AUNEARNED PREMIUMB + (42)
AUNERRNED EXPENSES +
oEVA LDG8 RESERVES +

BAINS ON RISK FREE ASBETS 3}

The EVA Method reaches its results in a different fashion than the Federal
Tax Reform Bill., We believe that it produces results which will be reasonably
similar to those achieved by the Bill for the reasons discussed above. The
offset of gains with changes in EVA receivables is certainly different than the
freezing of old accldent years and the use of different discount rates on each
accident year. Whan prior year reserves are substantially misestimated, the
two approaches will produce different results since we assume that the funding
requirements will be met with assets besring current interest rates. The
Federal Tax Bill presumably assumes that asssts bearing the original accident
year discount rates will be resurrected from somewhara and used instead.



During 1984 and 1985, the industry increased reserves from prior years by
$12.3 billion. Assuming that all of this increase came from losses occurring
during 1981, the 1984 Tax Reform Act would require reserves to be discounted by
the interest rates prevailing in 1981, The investment receivable posted in
1984 and 1985 as shown in Exhibit IV was $78f nmillion, This should have
reduted the tax credit from these incurred losses by 46% of that amount, or
$359 wmillion.. The tax reform act would have required posting an investment
receivable of $937 million, assuming interest rates had been 20% higher in
1981. The tax liability from this receivable would have been $43! million,
This is %72 million too high given the reduction in interest rates and the
impossibility of funding these rewerves in 1984 and 1985 with assets bearing

{4081 ratae ni intar
4704 Ta&il% OV iNca

This example wuses an unusually large change in interest rates and a very
large increase in prior year loss reserves. The increase in taxes due to the
vintaging approach in this case is about $72 million, about ,1¥% of the industry
1985 earned premium, Thus the flaw in the methodology may not be too
important.
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VI. CONCLUSION

We have examined insurance accounting data to see what can be learned
about improving the analysis of insurance company operations. We hava shown
that a reasonable determination can be nmade of overall insurance company
performance in both of its rolest Insurance Operations and Financlal
Intermediation, We have fpund much less information available on a by-line
basis, especially with regard to personal lines cash flows.

%

We have shown that estimates of incurred loss cash flows can be made by
line using the exponential model and that these estimates can be very accurate
when appropriate conditions exist. These conditions are primarily the presence
of reasonably stable growth rates and reasonable reserve accuracy.

We have also shown thai accidant year payment patterns have baean very
stable at an industry levael. This stability is alsoc exhibited by all the large
companies we have analysed. /

The methods used to produce E-hibit IV ars reasonably simpie and can bs
extended to a line-by-line basis uwing approximation techniques. Some of these

have been discussed in this paper., Othaers have not because we have not had the
time to davelop them to the extent required for presentation.

It is our fervent hope that this paper will inspire other analysts and
actuaries to examine alternative accounting approaches to examining insurance
company operations. It is also our hopa that bettar data will eventually be
made available by companies.
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APPENDIX I

DERIVATION OF MODIFIED FORM OF McCLENAHAN MODEL

Formula (1) of McClenahan’s Paper is a statement of his nmodel.

Wherm:

= o OV n

N O

d +
« epqg ™ qrep”

] d n-d
= { ¢ (142) (14x) } (1-g) (gil+x))

L Payment on losses occurring during accident month m in
= Constant representing base month losses

= Payment rate with no inflation

= Loss decay rate with no inflation., Note p = l-g
= Severity growth (assumed to bs uniform over time

= Craninnry avnubh (asaumad ba ha unilavm Aavar biaal
= COEGUENLY YT ULl LaRBUIIEY LU VE MIHATWD W WUyer Likes

= Delay in reporting claimes
= (I#x){l+y} =1 = x 4+ y + xy

We can restate this as follows

nom

Where:
:l
q!

mn n-d
= €’ (1+z) (i-g') @’

d -1
= ¢ (14x) {1-9) (1-g")
= § (i+x)

Formula (63) is in the exponential form used in the paper. The
term is c’, and the growth term is (1+2)~.
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