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The Effects of Tax-Law Changes on Prices
in the Property-Casualty Insurance Industry

David F. Bradford & Kyle D. Logue’

Introduction

An insurance company is a financial intermediary whose main line of business is the sale of
a particular type of contingent contract, called an insurance policy. Under this contract, the
insurer promises to pay some amount to the policyholder, or to some other beneficiary, following
the occurrence of an insured event. In the context of property-casualty insurance, the relevant
insured events include, for example, the accidental destruction of the insured’s property or the
award of a liability judgment against the insured. In return for this promise the insured pays the

insurer a premium. The premium and the earnings on the premium are then used by the insurer to
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cover its administrative costs, to pay the eventual loss claims that arise under the policy, and to
provide a profit to the owners of the insurance company.

During the 1980s, the federal income tax treatment of property-casualty insurers and their
policyholders underwent several important changes, the most significant of which came in 1986.
A priori reasoning suggests that the income tax treatment of insurance companies should affect
equilibrium prices of insurance. In this article we develop theoretical predictions for how these
changes should have affected the equilibrium prices of property-casualty insurance policies, and
we explore the extent to which the theoretical predictions are reflected in the available data on
industry underwriting experience.

One initial challenge presented by our study is conceptual: In the case of property-
casualty insurance, it is not clear what one means by “pﬁce” or “quantity.” The annual premium
received by an insurance company in exchange for the sale of a single one-year occurrence-based
policy (that is, a policy that covers losses arising out of insured events that occur during the one-
year period in which the policy is in force) can be understood as the product of a unit price for
that type of coverage and the quantity of insurance embodied in the policy. But neither the price
nor the quantity is directly observed. We take as a measure of the quantity of insurance contained
in such a policy the total value of all the loss indemnity payments and loss expenses (such as
attorneys’ fees) that the insurer expects to pay in connection with that policy. The price of the
policy, then, is the ratio of the premium to this measure of quantity. Our analysis thus addresses
the role of taxes in the determination of this ratio.

For purposes of relating the predictions of theory to industry experience, we suffer from a

lack of information about what insurance companies actually expect to pay. What we have



instead are the companies’ reported premiums earned and their reported estimates of what they
expect to pay in the future as a result of policies they have written as of the date of the report.
These estimates are provided annually both to state regulators and to the public on forms called
“annual statements.” Annual statement (or “statutory”) accounting data are also used by insurers
in calculating their federal income tax liability, which, of course, is reported to the Internal
Revenue Service. Our discussion of insurance accounting, of which there will necessarily be a fair
amount, draws primarily from Mooney and Cohen (1991) and Troxel and Bouchie (1990).

We divide the paper into four parts. In Part I we set forth a precise, albeit stylized,
description of a property-casualty insurance policy and a detailed taxonomy of insurance prices
and quantities. Understanding this taxonomy will require a measure of patience and perseverance
of the reader, but, in our view, it is worth the effort; and that taxonomy, in any event, will be used
throughout the remainder of the paper as well as in the appendices. In Part II we use this
taxonomy to describe two methods of accounting for the financial results of a property-casualty
insurer: statutory or annual statement accounting and nominal-economic-income accounting. In
Part III we summarize the federal income tax treatment of property-casualty insurance companies,
with an emphasis on certain important changes that were made as part of the Tax Reform Act of
1986 (“TRA86”). (The most important changes made by the TRA86 for our purposes were the
introduction of the loss-reserve dispounting requirement and the inclusion of 20 percent of
unearned premiums.) In Part III we also discuss briefly the tax treatment of liabilities that are not
funded through property-casualty insurance, and we describe a significant change in those rules
that was enacted in 1984 In Part IV, we develop the theory of how income taxes affect the

break-even prices of insurance (with special attention to the changes made by the TRA86). In



Part V, we present calculations of break-even prices based on the theory from Part IV, and we
compare those calculations with the historical record of the industry. The data consist of the
losses incurred and loss-adjustment-expgnses incurred (i.e., estimated loss payouts on existing
policies) and the premiums earned by U.S. property-casualty insurers during the period from 1976
to 1993. The source of the data is the aggregated annual statement information published in
Best's Aggregates & Averages: Property-Casualty Edition. Various details of our procedures are
described in appendices.

Our predictions regarding the effect of the TRA86 changes can be summarized as follows:
(1) For all tax years after 1986 we would expect to see some increase in the break-even price of
insurance, and we would expect the size of the increases to be positively correlated with the level
of market interest rates and with the length of the “tail” 6f the given line of insurance. When we
take a look at the data, however, although the predicted impact of the changes in the tax rules
enacted in 1986 translates into a tax on premiums (net of the cost of acquisition) of up to 13
percent (on medical malpractice, the longest-tail line of insurance), the predicted change still is
small relative to the variability of the actual loss experience. As a result, it is not possible to draw
statistically valid conclusions from the historical time seri.es about the effect of tax reform on
prices. (2) For the 1986 tax year, owing to a special transition rule in the TRA86 called the “fresh
start,” we would expect a one time reduction in premiums, as the fresh-start essentially provided
property-casualty insurers in 1986 with an extra incentive to issue policies during that year. This

effect too, however, does not appear in the data.



Part I. Describing an Insurance Policy

We begin our detailed description of a theoretical insurance policy by introducing the
concept of a spot policy: an insurance contract that covers the policyholder for the stream of
future loss payments that will arise out of a single specified loss event that has already occurred.
A standard policy is our term for a group of spot policies sold by an insurance company to a
single insured as a package for a given policy period, typically one year. Thus, under a standard
policy, in exchange for a premium payment from the insured, the insurer agrees to issue individual
spot policies for any insured loss event that occurs during the policy period.” We treat the
premium for a standard policy as being paid to the insurer on the date that the policy is written.
This premium can be understood as a forward purchase of a package of spot policies. With a real
insurance contract, the stream of loss payments associated with a covered event will not be
known with certainty. Since the tax law changes we consider have related solely to the treatment
of the timing of cash flows and not to the treatment of risk, we focus on the special case in which
the loss profile is known with certainty to the insurance company.’

We describe the losses covered by a spot policy or standard policy in terms of the policy’s

cumulative loss payments, L(.), where L(¢) specifies the cumulative cash outflow of loss

' The standard policy is the formalization. of a typical insurance policy, such as a one-year occurrence-based
commercial general liability policy. Such a policy, when issued, in effect obligates the insurer to issue what we call
spot policies during the year to “fund” losses as they occur. Insurers rarely issue individual spot policies outside of
the context of a standard policy, although something approximating such policies do exist. For example,
retroactive insurance policies, which are issued after a loss event has occurred as a means of funding the liability
through a property-casualty insurer, are relatively rare but not unprecedented. Such a policy approximates the
economics of a spot policy, although a retroactive policy can still entail a fair amount of uncertainty regarding the
total amount and the timing of loss payments. For the sake of simplicity, our analysis assumes away such
uncertainty.

* For discussions of the pricing of the risk associated with loss and unearned premium reserves, see Butsic (1991),
D’Arcy (1988) and Kraus and Ross (1982).



payments made by time ¢, measured from the date of writing the policy (Except where we
specify otherwise, the term loss payment should be understood as gross of the insurance
company's allocated loss adjustment expenses.) We use the term loss profile to refer to the
function that describes the increases in L over time, that is, the function that describes the actual
cash outflows. We denote the path of such payments, /(z), as a function of time elapsed since the
moment of writing. This may be a continuous function that expresses the rate of payment per unit
time (so that the payment during the short time, d¥, after ¢ is given by the product, /(¢)d) or, more
typically for our application, may consist of a sequence of payments at specified time points. (The
loss profile bears the same relationship to the cumulative loss payments as does a density or

probability function to a cumulative distribution function.)

Insurance Quantity Defined: Spot Policies

L(o0) is the sum of all the loss payments on the policy, which, if the meaning is clear from
the context, we denote as simply, L. Then the normalized loss profile, /(z)/L, sums to 1. If two
different policies, characterized by loss profiles /'(2) and #(t), have the same normalized loss
profiles, we say they are in the same line of insurance po_licies. This terminology 1s intended to
capture the idea that a line of insurance (such as medical malpractice) consists of policies with
similar anticipated time profiles of payouts (with the same length of tail, for example). We refer
to the loss profile in a line that sums to 1 as the unit profile for that line; and a policy that has the
unit profile is a unit policy in a line. The loss profile of any policy in a line is then a multiple, L,
of the unit profile, and so it is meaningful to speak of L as the quantity of insurance embodied in a

policy in a line.



Any given spot policy can be understood as a quantity of unit policies in the relevant line.
A unit policy in a line, such as automobile liability, pays a total of $1 over time, with the time
pattern characteristic of the line. For example, the industry average unit loss profile for an auto
liability spot policy in the period we are studying is shown in Table 1. (But for rounding, the total

in the table would be 1.00.)

Table 1. Loss Profile, Automobile Liability

Time Payment
Relativeto  During
Accident Year

Year
AY+ 0 0.34
AY + 1 031
AY + 2 0.15
AY+ 3 0.09
AY + 4 0.05
AY+ S 0.03

AY +>5 0.02
Total 0.99

Source: Authors’ calculations based on
Best’s Aggregates and Averages, various years

Insurance Prices Defined: Spot Policies

Let P stand for the premium received by the company (net of selling costs) at the moment
of writing a spot policy with a particular loss profile, /(). The single premium buys a whole
profile of loss payments. (When we want to emphasize that the premium pays for losses that have
already been incurred as of the date of writing, we refer to it as a spot premium, in contrast with

the premium paid on a standard insurance policy.) Just as it is meaningful to speak of the quantity



of insurance in a spot policy within a given line, so we can speak of the price of insurance implicit
in the policy: It is simply the ratio of the premium to the total anticipated losses:
P
T
In our terminology, the premium on a given policy is not the price. It is like the amount paid for a
quantity of potatoes, the product of a per-unit price and a number of units purchased. The price
of a policy in a line of insurance is the premium on a unit policy.

A unit single-payment policy in a line pays off exactly 1 at the payoff time characteristic
of the line, which, by analogy with bond terminology, we refer to as the policy’s maturity. In
fact, we shall make a great deal of use of the analogy, noted by others, of the sale of a policy by
an insurance company with a loan from policyholder to company, the premium being loaned
against repayment in the form of policy payoffs (see, for example, Cummins and Grace, 1994).
The unit single-payment policy that pays off at T corresponds to a discount one dollar bond
maturing at T. Each unit policy, in turn, can be understood as composed of a sum of quantities of
single-payment unit policies.

Standard Policies: Prices and Quantities

Just as a spot policy can be understood as a package of single-payment policies, as
discussed above, a standard policy can be understood as a package of spot policies. Thus, for
example, under an auto lability policy written on September 1, 1987, a company might have
expected to accumulate $40 in incurred losses for each passing day, or $40x365 = $1,460 in
incurred losses during the policy year. We can think of the premium as a forward purchase of the
~package of spot policies. The parties to a standard policy are generally uncertain about the size of

the spot policies that will come into being as a result of events during the policy year (for



example, a fire that damages a factory), and, for each of those spot policies, they will generally be
uncertain about the amount and time profile of the loss payments and expenses (it takes time to
determine the amount of the covered damages, which may be paid out over a course of years). Of
course, the company has a good idea of what those losses are going to be, and we might express
this idea in probabilistic terms. As was the case for the description of a spot policy, however, it
eases exposition and analysis to assume it known that each day (or moment) during the policy
year will add one identical spot policy to the company’s liabilities. And each of those spot
policies involves a known and certain profile of loss payments.

Thus a standard policy can be built up from unit spot policies, which can in turn be built
up from unit single-payment spot policies. By direct analogy with a spot policy, we define as a

unit standard policy in a line one on which the losses over the policy year aggregate to 1.

Part II. Accounting for Insurance Policies

To understand the taxation of an insurance company and to interpret the available data, we
need to express the ideas just discussed in terms of the financial, regulatory, and tax accounting
for the company. Our eventual goal is to be able to account for a standard policy, but we will

begin with the accounting of a spot policy and build from there.

Accounting for a Spot Policy

Thus we start with the simplified example of an insurance company that issues a spot
policy characterized by loss profile, /(). At that moment, the insurer will add to its balance sheet
a new asset, the premium receivable, P, and a new liability, the obligation to pay out /(.) over
time. In terms of statutory accounting, the balance-sheet entry corresponding to this new liability

is the unpaid losses account, sometimes referred to as the insurer’s loss reserve. If the sole
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purpose of the insurer’s reported loss reserve were to reflect the market value of the new liability,
©

the reserve would presumably be carried as the discounted value of the loss payouts, _[l( t)e "dr
0

where r is the going interest rate (for simplicity, assumed constant in this formula). As we discuss

below, that amount also represents the break-even spot premium for this policy in a system

without taxes. Therefore, when an insurer writes a break-even spot policy under these

assumptions, it would have no net effect on the insurer’s balance sheet, as the values of the new

liability and the new asset would be directly offsetting. More generally, the discounted loss

reserve associated with a policy represents the discounted value of the payments remaining to be

made as of any particular time in the life of the policy.

Note, however, that the rules of statutory accounting applied by state regulators require
the use of undiscounted loss reserves for regulatory reporting purposes. Thus, when reporting

the loss reserve for a given spot policy as of time ¢’ (relative to the date of the loss) on its

regulatory balance sheet, the insurer must use the simple sum of all anticipated future loss

a
payments associated with that policy, .[l( t)dt . The value of this undiscounted loss reserve will
! ,
exceed the value of the discounted loss reserve, and the amount of the difference will depend
upon the applicable interest rate and the length of the tail of the spot policy in question. As we

show in considerable detail below, at interest rates that are high but within historical precedent

and for a long-tailed policy (such as medical malpractice), the difference can be substantial.’

" If we let R(t) stand for the amount remaining to be paid on a policy, then writing the policy increases the
company’s net worth according to regulatory accounting rules by P-R(0). Time-value of money considerations lead
us to expect R(0) to be greater than P, so the effect of writing a policy is expected to reduce net worth under
statutory accounting. In order to meet statutory solvency requirements, the company must have some capital of its
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An insurance company’s loss reserve is a stock concept; it is a liability, the value of which
can be measured at any given time. The income calculation of a company, corresponding to this
balance sheet accounting, is obtained by taking year to year differences. Thus, the premiums
taken in during the year will be added in, and the increase in outstanding loss reserves will be
deducted. This the conceptual basis for the loss reserve deduction in the calculation of taxable
Income.

An insurance company’s total annual income is the sum of its underwriting income and
investment income. Investment income is simply the amount earned by the insurer on invested
premiums and reinvested earnings, net of investment expenses. Underwriting income is calculated
by taﬁng the difference between premiums earned and underwriting expenses incurred during the
year. And typically one of the largest underwriting expense deductions, the loss reserve

deduction, is the increase in outstanding loss reserves during the year.

Accounting for a Standard Insurance Policy

When we move from the accounting for a spot policy to the accounting for a standard
policy, things get more complicated. The sale of a standard policy is, in essence, the advanced
sale of a series of spot policies to be issued as time passes. Thus, at the precise moment the
standard policy is issued to the insured, assuming the premium is paid at the moment of issuance,
the insurance company for a brief time has an asset (in the form of the premium) with no

offsetting loss reserve liabilities. Those liabilities are incurred only as time passes and as the

own to balance sufficiently the negative effect of writing a policy. Thus, the conservative accounting conventions
imposed by regulation, coupled with accounting net worth restrictions, have the effect of obliging companies to
hold collateral against their more distant obligations to pay out under the policy. In this simple model,
contributing own capital to a company need not be particularly costly, since it may be held by the company in a
form that earns a competitive rate of return.
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implicit (or hypothetical) spot policies are issued over the course of the policy period (which,
again, is typically one year). Therefore, at the moment the standard police is issued, the offsetting
liability is the obligation to provide the implicit spot policies over time. Statutory accounting
deals with this obligation through a balance-sheet entry called the unearned premium reserve.

By convention, the premium on a standard insurance policy is treated as earned, and the
unearned premium reserve is correspondingly reduced, pro rata during the policy year. During
that time, spot-policy loss liabilities are incurred, giving rise to loss payments and loss reserves for
unpaid losses. In arriving at its annual underwriting income, an insurer deducts from premiums
earned (in addition to the annual increase in loss reserves) the year-to-year increase in the

company’s unearned premium reserve.

From Spot Prices to Earned Premiums and Incurred Losses by Accident Year

Statutory accounts present reports on an insurance company’s earned premiums and
incurred losses, categorized by accident year. The term accident year refers to the calendar year
during which losses were incurred under policies issued by the company. The premiums earned
during an accident year consist of the allocated fractions of the premiums on standard policies that
cover any part of the calendar year in question. Because of the convention of assuming that a
premium is earned at an even rate over the policy year, the premiums earned during an accident
year are not exactly the same as the sum of implicit spot premiums charged for the coverage.

(The way we deal with this in our calculated prices is detailed in Appendix B.)

Accounting and Economic Income Concepts

As mentioned above, under the insurance accounting rules that govern the calculation of

annual income for regulatory purposes, property-casualty insurers take loss-reserve deductions on
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an undiscounted basis. Accordingly, statutory accounting has the effect of accelerating
deductions when compared with nominal economic accounting. As we define the term, the
nominal economic income of a company is the sum of all cash payments to the company’s
owners and the increase in the market value of the company’s assets net of liabilities during the
year. For a company that makes no distnbutions to its owners, the nominal economic income is
simply the year-to-year change in its net worth when all assets and liabilities are accounted for at
their current market value. Nominal economic income may be contrasted with economic income,
as the term is often used in discussions of tax policy. As applied to a firm, economic income
means the sum of distributions to owners and the annual change in the firm’s net worth, corrected
for inflation--that is, with all the elements measured in constant-purchasing power units. For our
purposes, nominal economic income is the relevant concept, since all ordinary borrowing and
lending transactions are accounted for in the tax law according to nominal economic income
rules.’

The effect of the inconsistency between nominal economic income accounting and
statutory accounting can be seen in the following simple example. Imagine an insurance company
that issues one identical insurance policy every year, that invests all cash inflows at the going
constant rate of interest, and that, contrary to the regulatory requirements, has no capital of its
own other than accumulation from premiums and earnings on premiums (that is, the insurer
maintains no surplus). If we then look at the balance sheet of this company at the end of any

given year, we will see a stock of assets consisting of the accumulations from past and current

* When other transactions are accounted for on other bases, tax arbitrage will give rise to biases in the portfolios of
taxpayers in different situations and to differences in the market yields on various financial products according to
the tax circumstances of the holder (Bradford, 1981).
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premium receipts, plus interest earned on those invested premiums, net of loss (and loss expense)
outlays. In a competitive market, the assets on hand will just equal the discounted value of the
unpaid losses on the stock of policies. Thus, the market value of this package of assets and
liabilities will be zero every year. What’s more, the company’s nominal economic income (the
annual change in the market value of its assets and liabilities; the company is paying out nothing to
its owners) will also be zero.

In contrast, the net worth of the company understood in statutory-accounting terms will
be negative. Indeed, under the assumptions of the example, it will be the same negative amount
each year (since the company issues identical policies each year). Moreover, after the start-up
years, the statutory annual income of the insurer will also be zero. (During the start-up years, the
statutory income would be negative.) If the insurer weré then to stop writing these hypothetical
yearly policies, statutory accounting and nominal economic accounting would diverge. Under
nominal economic accounting, the value of the insurer’s portfolio of assets and liabilities would
remain at zero, and the insurer’s nominal economic income would continue to be zero from year
to year as the old policies were paid off. Under statutory accounting, however, the insurer’s
income would be positive, since it would have earnings on its assets and any loss payment would
be associated with an offsetting reduction in the stock of unpaid losses, with a corresponding
addition to statutory income at that point. Conversely, if the company started expanding its
business, its nominal economic income would remain zero, but its statutory income would be
negative.

The inconsistencies between nominal economic accounting and statutory accounting are

especially significant because, before the Tax Reform Act of 1986 (“TRA86™), the federal income



15

tax treatment of property-casualty insurance companies essentially replicated statutory
accounting. Part III summanzes the federal income tax treatment of property-casualty insurance
companies, and it emphasizes how that treatment was changed by the TRA86. Part III also
discusses briefly a change that took place in 1984 in the tax treatment of liabilities not funded

through property-casualty insurance policies.

Part III. The Federal Income Tax Treatment of Property-Casualty Insurance

The Tax Treatment of Property-Casualty Insurance Companies

The federal income tax treatment of property-casualty insurance companies is governed by
a special set of rules that are collected in subchapter L of the Internal Revenue Code. Under
subchapter L, insurers are generally required to calculate their taxable income using the same
statutory accounting conventions required by state regulators, which we described above in Part
II. As mentioned in that Part, statutory accounting requires an insurer to calculate its annual
income by taking into account both its net underwriting profit (or loss) and its net investment
income (or loss) for a given reporting year, that is, the year for which the annual statement
report is filed--which coincides with the insurer’s tax year. Consistent with statutory accounting,
an insurer’s year-end underwriting income is determined roughly as follows:

1) Start with premiums written during the reporting year (in our model, these

are the premiums received upon issuance of a standard policy) less

2) premium acquisition expenses incurred during the reporting year (these are

the up-front costs of selling the policy such as commissions) /ess
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3) the increase in the insurer’s unearned premium account during the reporting

year less

4) the increase in the insurer’s unpaid losses account during the reporting year
(this is the loss-reserve deduction mentioned in Part II, i.e., the net increase
during that reporting year in the insurer’s estimate of its future claim payments)

less

5) any actual paid losses that occurred during the reporting year that did not

. . . 5
correspond to a reduction in the unpaid losses account.

The result of this calculation--the insurer’s net underwriting income--is then added to net
investment income (which is simply the difference between investment earnings and investment

expenses) to get taxable income.

Until the enactment of the Tax Reform Act of 1986, subchapter L permitted property-
casualty companies to calculate their loss-reserve deductions on an undiscounted basis, just as
they have always been required to do for regulatory purposes. That is, for tax purposes an insurer
simply deducted the difference between the beginning baiance and ending balance in its unpaid
losses account, without taking into account the fact that those liabilities represented payments to
be made in the future. This rule had the effect of giving property-casualty insurers the benefit of
the inconsistency between statutory accounting and nominal economic income accounting

described above.

* The sum of 4 and 5 for a given reporting year is referred to in statutory accounting as the losses incurred.
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In the early and mid 1980s, in various reports to Congress it was argued that, as a result of
this inconsistency between statutory accounting and nominal-economic-income accounting, (a)
the property-casualty industry had for years been paying less in federal income taxes than it should
have been and (b) a bias in favor of funding risks through property-casualty companies had been
created.” At least in part on the basis of such arguments, Congress included in the TRA86 a
requirement that, for all tax years after 1986, all loss-reserve deductions must be calculated in a
discounted basis. For any post-86 tax year, the loss-reserve deduction is determined by taking the
difference between the discounted value of the beginning balance in the unpaid losses account and
the discounted value of the ending balance in that account.

Thus the post-86 treatment of loss reserves approximates the treatment required by
nominal-economic-income accounting. Differences remain, however. For example, the TRA86
and the Treasury regulations that have been promulgated under it contain fairly specific rules
limiting how the discounting requirement may be implemented. The insurer must use discount
factors that are published periodically by the Treasury department. (Those discount factors may
diverge from the actually prevailing rates.) And the insurer must, with some exceptions, use the
“loss payment patterns” (or, to use our terminology, the loss profiles) that are also published
every few years by Treasury. Those loss profiles--there is a separate profile for each line of
insurance--are calculated by Treasury using data from previously filed annual statements for the

entire industry. Under some circumstances an insurer can elect to use its own historical loss

* This argument was made, for example, in a very influential report to Congress issued by the General Accounting
Office. (GAO 1985). The reserve-discounting requirement ultimately enacted by Congress (discussed below in the
text) essentially adopted the GAO proposal.



18

experience in calculating the profile for purposes of discounting; however, many insurers cannot
qualify for that option.’

In addition, a special transition rule--called the fresh start--was inserted in the TRAB6.
This rule essentially permitted insurers a second deduction (spread out over a number of years)
equal to the difference between the discounted value and the undiscounted value of the total year-
end 1986 loss reserves. In the absence of the fresh-start rule, the introduction of the reserve-
discounting requirement would have produced a large lump-sum tax on property-casualty insurers
for the 1986 tax year. When total year-end reserves were required to be discounted to present
value, instead of a fresh start there would have been a large loss-reserve inclusion in gross income
equal to the amount of the discount.” However, Congress chose to permit insurers to exclude that
amount from gross income.

In addition to the loss-reserve discounting requirement, TRA86 also made a number of
other changes in the tax treatment of property-casualty insurers. Prominent among these for our

purposes was the change in the treatment of the unearned premium reserve.” Before TRAS86,

In applying the Treasury’s discount factors to its statutory loss reserves, the insurer is allowed to take into
account the extent to which the reserve were already discounted on the annual statement. As we have already
noted, however, most state regulatory authorities do not permit discounting of reserves for annual-statement
purposes.

* This inclusion would have been required by Internal Revenue Code section 481(a). When there is a change in
accounting methods that would otherwise permit double-deductions, section 481(a) provides a method by which the
effect of the second deduction can be eliminated or at least reduced. Therefore, absent the fresh-start rule in the
86-Act, section 481(a) would have required all property-casualty insurers either to include the amount of the
discount in income in 1986 or, at least, to include the amount of the discount over a period of years. The fresh-
start rule essentially trumped the effect of section 481(a).

> One change that we will not deal with in this paper involved insurers’ tax-exempt income. The TRA86 required

_ property-casualty insurers to include 15 percent of what was previously interest income from state and local
government bonds and from untaxed dividends. Other major tax changes in 1986 that affected property-casualty
insurers were the reduction in corporate rates (from 46% in 1986 to 40% in 1987 and to 34%.in 1988) and the
introduction of the alternative minimum tax.
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subchapter L permitted insurers to deduct the full value of the annual increase in their unearned
premium reserve, thereby excluding from income revenue that had not yet been accrued. In both
committee reports accompanying TRAS86, it was contended that this ability to exclude unearned
premiums, coupled with the allowance of an up-front deduction for premium acquisition expenses,
resulted in a mismatching of income and expenses.” Therefore, in an effort to produce a rough
matching of income and expense, a provision was included in TRA86 in effect reducing the annual
unearned-premium-reserve deduction by 20 percent.

We would expect, a priori, that both of these changes in the tax treatment of property-
casualty insurers--the loss-reserve discounting requirement and unearned premium inclusion--to
have effects on break-even prices in the property-casualty market. In Part IV below, where we
discuss the effect of taxes on break-even prices generally, we also set forth specifically our
predictions regarding the effects of these changes. (In general, we could expect a decrease in
prices in 1986--due to the fresh start--and an eventual increase in break-even prices in the years
thereafter owing to the switch to discounted reserves.) Then in Part V we explore the extent to
which the actual industry-wide aggregate data--taken from Best's Aggregates and Averages--
matches our predictions.

Before turning to Part IV, however, we briefly summarize another interesting change in
the tax laws that occurred in 1980s--specifically in 1984--which we would expect to have some
(albeit small) effect on equilibrium property-casualty prices, although we do not attempt to model

this effect in Part I'V.

* Joint Committee (1986).



20

The Tax Treatment Of Liabilities Not Funded Through Property-Casualty Insurance Companies

Thus far we have been discussing the economics and accounting of how a business or an
individual might fund certain types of liabilities through a property-casualty insurance policy. And
in the previous section we explained how the pre-TRAB86 tax rules for property-casualty
companies created a bias in the direction of funding risks in that manner (at least as compared to
the incentives that would have existed under a nominal economic income tax). In this section we
explain how a fundamental change in the tax treatment of liabilities accrued by noninsurance
companies--that is, liabilities not funded through a property-casualty company--that was enacted
in 1984 should have increased, if only temporarily, that bias in favor of property-casualty risk
funding.

Before the enactment of the Tax Reform Act of 1984, businesses that used the accrual
method of accounting for federal tax purposes could, in a very rough way, approximate the
accelerated deductions available to property-casualty insurance companies. This acceleration of
deductions resulted from the application of the traditional "all events test," which determines
generally the timing of deductions taken by accrual method taxpayers. Under the pre-TRA84
version of this test, an accrual method taxpayer could deduct a liability in the year in which (a) all
events necessary to fix the liability had occurred and (b) the amount of the liability could be
determined with reasonable accuracy. Thus, for example, whenever the taxpayer entered into a
binding contract to make a fixed p;clyment in the future, the taxpayer could--in the year of
contracting--deduct the undiscounted face value of the future payment, even if the payment was

not to be made for several years.
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To illustrate the effect of this rule, consider the following example of a structured-
settlement arrangement that might have occurred before the TRA84: An individual is injured on
January 1 in Year | by a product manufactured by Company X. Assume that the company and
the individual agree to settle the claim for $823 to be paid by the company to the individual on
December 31 of that year. Assume further, for the sake of the example, that the before-tax rate of
interest on all investments is 10 percent, that all investments (of both the company and the injured
individual) are subject to income tax, and that the marginal tax rate for all taxpayers is SO percent.
Thus the after-tax interest rate of return on all investments is 5 percent.

Under the all-events test (as it was applied before the enactment of the 84Act), these facts
would given rise to the following tax-planning opportunity: The parties could agree that, instead
of the $823 cash payment in Year 1, the company would pay the injured party $1000 four years
later, at the end of Year 5. Provided that the company was solvent and likely to remain solvent,
the injured party would be indifferent as between these two payment options because they have
the same present value, discounting at the after-tax interest rate. If the parties agree to this
deferred-payment arrangement, the company could then take the full $1000 deduction on its Year
1 tax return.

Assuming the company has income in Year 1 against which to offset the deduction, the
deduction would save the insurer $500 in taxes in that year. The company then combines this
$500 with $323 of its own money and invests the sum at the after-tax rate of 5% per year. By the
end of Year 5, the money will have grown to $1000 under the current assumptions, the amount
necessary to satisfy the company's obligation to the injured party. Thus, the out-of-pocket after-

tax cost to the taxpayer of this liability would be only $323.
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Under the nominal-economic-income treatment of this structured-settlement transaction,
the company would be permitted a deduction of $683 on its Year 1 tax return ($1000 discounted
for four years at the 10 percent before-tax interest rate) and an additional deduction each year
(through Year 5) equal to the annual increase in the present value of the liability resulting from the
passage of time. The discounted present value of the tax saving amounts to $458 in Year 1. Thus,
by investing these tax savings and 3365 of its own money in Year 1 (at 5% after tax), the
company could generate the necessary $1000 by the end of Year S. Thus, one measure of the
tax-deferral effect of this particular structured-settlement agreement is the difference between the
after-tax cost to the taxpayer under nominal-economic-income taxation ($365) and the after-tax
cost to the taxpayer under the pre-84Act all events test ($323)--the difference being $42 in this
example. |

The structured-settlement represents an extreme example of the tax deferral available
under the old all events test. To achieve the degree of tax deferral described in the example
above, however, it was necessary for the company not only to be aware of the liability but also to
enter into the structured-settlement contract with the injured party. Such contracts probably
accounted for a relatively small portion of the total amount of risk funding in the pre-84Act years.
Note, however, that a structured-settlement was not the only means of accelerating deductions
under the pre-84Act all-events test. In addition, there was a considerable amount of pre-84Act
caselaw that had the effect of allowing accrual-method taxpayers to deduct certain liabilities that
called for the taxpayer to make payouts far into the future.

For example, one court held that the all-events test was satisfied--the hability was fixed--

with respect to a company's self-insured workers' compensation liabilities in the year in which the
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injury occurred, provided that those liabilities were uncontested." Moreover, courts have
generally held that the length of time between accrual and payment does not affect whether the
deduction could be taken or for how much. As will be discussed below, this result approached
(without quite equaling) the treatment available to insurers under the pre-TRA86 subchapter L.
(The main difference was that an insurer could have deducted the workers' compensation liability
even if the claims had been contested.)

Thus for workers' compensation liabilities, to a lesser extent for tort liabilities, and for
other liabilities as well, taxpayers before the TRA84 could exploit the old all-events test and defer
taxes by taking deductions years in advance of payments."”

In 1984 Congress introduced the economic performance requirement, which largely
eliminated the tax-deferral opportunities described above in connection with the old all-events
test.” The economic performance requirement, found in Internal Revenue Code section 461(h),
altered the timing of large classes of deductions under the old all events test. Section 461(h)
provides generally that an accrual method taxpayer can deduct an expense no earlier than the

year in which economic performance occurs with respect to that expense. With respect to the

"' Crescent Wharf & Warehouse Co. v. Commissioner, 518 F.2d 772 (Sth Cir. 1975). Generally, a taxpayer may
not deduct amounts set aside as a self-insurance reserve for expected future costs. The deduction can be taken only
when the all events test is satisfied.

“ Joint Committee (1984).

* Under IRC section 468B, companies who have tort liabilities can still generate tax benefits by making qualified
payments to a "designated settlement fund." However, the companies must comply with set of complicated and
restrictive regulatory requirements, and the size of the tax savings of a designated settlement fund are considerably
smaller than the tax savings that were possible under the old all events test.

“ The general rules for determining when economic performance occurs are straightforward: If the taxpayer's
expense arises out of the provision of services to (or by) the taxpayer, economic performance occurs as the services
are rendered. If the expense arises out of the provision of property to (or the use of property by) the taxpayer,
economic performance occurs as the property 1s provided to (or used by) the taxpayer.
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timing of deductions for tort liabilities, workers' compensation liabilities, and breach-of-contract
liabilities specifically, however, the economic performance requirement essentially placed all
taxpayers on the cash-receipts-and-disbursements method of accounting. Thus for post-1984 tax
years, liabilities arising out of tort claims, workers' compensation claims, or contract claims can be
deducted only when payment is actually made by the taxpayer to the party to whom the liability is
owed: A tort liability, for example, may be deducted no earlier than the year in which the
taxpayer actually pays the tort award (or settlement amount) to the tort plaintiff..

Note that under the economic performance rule, the company in the structured-settlement
example above would been required to delay the $1000 tax deduction until the year of actual
payment--Year 5. In that case (holding all other assumptions the same), the after-tax cost to the
self-insurer of the structured-settlement arrangement wéuld have been $411. This is because the
present value in Year 1 of the delayed tax deduction would be $411, and, as noted above, a total
of $823 is needed in Year 1 to fund the $1000 payment in Year 5.

Finally, consider how the manufacturer in the structured-settlement example above could
have funded its tort liability through a property-casualty insurance company rather than through
self-funding. Make the following assumptions: (a) Just Before the occurrence of the injury (at the
end of Year 1), the manufacturer purchased an occurrence-based Commercial General Liability
insurance policy from a property-casualty insurance company. (b) The injury (caused by the
manufacturer’s product) is covered under the policy. (c) The insurer estimates that the covered

injury will give rise to a single $1000 payment to be made four years later, at the end of Year 5."

. Perhaps it will take five years for the litigation to run its course; or, in some cases, it make take five years for the
victim to discover the injury.
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(d) The premium charged by the insurer is equal to $645, the break-even premium, given statutory
accounting for insurance company income.” (e)) The insurance premium is deductible as an
ordinary and necessary business expense on the manufacturer’s Year | tax return. Under these
assumptions, the $645 deduction would save the manufacturer $322 in taxes. Thus the after-tax
cost to the manufacturer of funding the liability through the property-casualty policy is $323.
Under these assumptions, then, the after-tax cost of funding the liability through the property-
casualty insurer and the after-tax cost of self-funding it (in the event a structured settlement could
be arranged) were the same.

Because of the changes made by the TRA84 (which were made effective for deductions
that would have been allowable after July 18, 1984 under the prior rules), we would expect the
cost of self-funding certain types of liabilities (especially tort, workers’ compensation, and breach-
of-contract liabilities) to have increased in 1984 and subsequent years. Likewise, the relative cost
of funding such liabilities through property-casualty insurance policies should have decreased
around that time. Therefore, we would expect to see an increase in the quantity of liability
insurance (especially in the General Liability and Workers’ Compensation lines) that was supplied
and demanded in 1984, 1985, and 1986.

That quantity effect, however, might be de minimis, because of the relatively small
magnitude of the change. That is, it may be that the discussion above overstates the extent to

which non-insurance-company taxpayers were, pre-TRA84, able to accelerate the deduction of

“ InPart IV we explain how the insurance premium depends upon the tax treatment of the insurance company;
the example applies the pre-TRA86 rules.
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accrued liabilities. Also, the quantity effect may be offset to some extent by the price effects

caused by the changes in the TRA86, which will be discussed below in Part [V.

Part IV. The Effect of Taxes on Break-Even Prices

As mentioned in Part III, one would expect generally that tax rules will influence both the
break-even spot prices of property-casualty insurance (where the treatment of loss reserves is
critical) and the relationship between break-even spot prices and break-even standard premiums
(where the main issue is the treatment of unearned premium reserves). We treat the two pieces
separately, starting with the effect of taxes on break-even spot prices. Note one critical
assumption of this Part and of the article as a whole: We assume throughout that in setting their
reported loss reserves and unearned premium reserves insurers show no systematic bias. That is,
we assume they are not influenced in any direction by the possible effects of these reported
numbers on their tax liabilities, their likelihood of regulatory review, or their financial status in the
capital markets. In future work, we hope to isolate the discretionary element in loss-reserving
decisions and to measure the direction and extent of various biasing factors, such as taxes and

regulatory concerns. But for now, an absence of bias is assumed.

Break-Even Spot Prices

Break-Even Spot Prices with No Taxes

By a simple arbitrage argument, the break-even premium on a on a spot policy with
known loss profile is simply the discounted value of the losses. Let r(?) be the yield curve in the
bond market at the time of writing a single-payment policy, understood as the average annual

yield on a zero-coupon bond that pays off ¢ years in the future. Then, the break-even condition is
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Pei())=[l(t)e M dr
0

This condition expresses the effect of a time-varying discount rate. Note that there is no question
of predicting future interest involved. The valuation of the cash flow of losses is based on the
interest rates at the time of writing the policy.

Provided the time shape is fixed, in this simple model, the price of a spot policy at any
given time 1s determined by the yield curve at that time. The framework permits analysis of the
effects of changes in the yield curve on different standardized time shapes (e.g., Medical
Malpractice, Worker Compensation), as well as variation in the time shape of policies, for
example, a lengthening of the payment tail on some line. If the discount rate in the market is the

same, r, for all maturities, the break-even condition is
P(I()=[l(t)e " dr .
0

For the special case of a unit “single-payment” spot policy, that is, a policy that pays off at exactly
one point in time, maturing at 7 (measured from the time of writing), the break-even premium

(the unit price for that line) is
P(T)=e"T,

Break-Even Spot Prices with Taxes

In the calculation of the company’s taxable income, gross underwriting income consists of
premiums earned. A deduction is allowed on account of any increase in the liabilities for future

loss payments; that is the loss reserve deduction. We may start by considering the case in which
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taxable income is the same as nominal economic income, as defined above. We then consider
significant deviations in the rules from the nominal economic income standard.

Taxes with Nominal Economic Income Accounting

When we introduce an income tax, we must translate the analysis of cash flows in a single-
payment spot policy to net-of-tax terms. If the income tax were actually based on nominal
economic income, then the insurance company that issued a policy on break-even terms in the
absence of taxes, and fully hedged its position by buying a portfolio of bonds with maturities
matching its payment obligations, would not have any income at any point, and would not pay any
tax. So, under those circumstances, the tax would not affect the equilibrium price of insurance
(except possibly indirectly, through an effect on the level of interest rates). Translated into the
terms of gross income and deductions, the premium, P, would be included as gross income and
the addition to loss reserves of an exactly equal amount (because it is a break-even policy) would
be taken as a deduction. Over time, there would be additional deductions for successive loss
payments, but they would be matched by equal and opposite changes in the level of loss reserves.
In addition, there would be deductions as the value of discounted loss reserves increased by virtue
of the approach to future payout points. These deductions would give rise to negative
underwriting income. They would be matched by the yield on the use of funds up until the time of
payout, which would give rise to positive investment income, offsetting underwriting losses. So
the company’s net taxable income would be zero throughout the life of the contract. (In
Appendix A, we provide further discussion of the discount rate appropriate for use in setting loss

reserves, drawing on the analogy between a single-payment spot policy and a discount bond.)
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Taxes with Statutory Accounting for Loss Reserves

With statutory accounting for loss reserves, the story is different. The premium comes in
as gross income when received, but the simultaneous deduction is of the undiscounted reserve.
The increase in liability on a discounted basis that takes place as the time of future payment
approaches has no tax consequences. As with nominal economic income accounting, loss
payments give rise to a deduction when made, offset by a simultaneous reduction in the deduction
for loss reserves as the stock of undiscounted liabilities for losses incurred is reduced‘ by the
amount paid out. So with statutory accounting used for tax purposes, writing what would be a
break-even insurance policy in the absence of taxes results in a stream of changes in tax liabilities
with positive discounted value to the taxpayer.

In working out the details, we need to take accdunt of the fact that the company will
evaluate cash flows on the basis of their after-tax consequences, using the after-tax discount rate.
In the case of a constant tax rate, 7, the after-tax discount rate applicable to a cash flow ¢ years in
the future is (1-9r().

With statutory accounting, there is a deduction fpr the undiscounted loss reserve at the
time of writing the policy, R(0) = L. The cash flow associated with the policy i§ thus (1-7)P + 7L
at time of issue, followed by the flow, -/(2), at subsequent time, ¢ consisting of the actual loss
payout. Since the payout is deducted and the corresponding increase in loss reserves is included
in taxable income, there are no tax consequences at payout time. Denoting the break-even

premium under statutory accounting by P*, it must satisfy the break-even condition

(1-0)P° +zL=[l(ne " Wdr.
0
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Two important characteristics of the impact of taxes using statutory accounting can be
inferred from this break-even condition. First, the tax rate matters. As we show next, the higher
the tax rate, the lower the break-even premium, given the term structure of before-tax interest
rates. Second, the time patter of tax rates matters. For example, other things equal, the lower is
the tax rate anticipated in the future, relative to the time of writing the policy, the lower is the
break-even premium. Conversely, an anticipated increase in the rate of tax will result in an
increase in the break-even premium.

We may contrast this break-even condition with the one that would apply under nominal
economic income accounting, which would involve an initial deduction of the discounted value of
the anticipated loss, followed by a stream of deductions for any increase in that discounted value
due to the approach of the payment date. (There is a further stream of deductions for the
payments themselves that 1s offset by exactly equal reductions in the stock of reserves.) Letting
R’ stand for the discounted value of loss reserves, the cash flow at the time of writing the policy

would be (1-7P+7R%(0), or
(1-7)P+z[i(t)e™"dr.
0

Under our assumption that the losses on the policy are known at the outset, the discounted value

of losses remaining to be paid at a time, ¢’, subsequent to the date of issue would be given by

[= o}
Rt = I I(t )e"'("")dt . The change in discounted reserve is a deduction in calculating nominal
e

economic income, so would induce a stream of tax savings under a system of nominal economic

income taxation. The rate of cash flow at ¢’ would then be
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~I(r j+ Rt ),
where we have used the fact that, net of payouts, the stock of discounted reserves will grow
instantaneously at the rate of interest. Denoting the break-even premium under nominal economic

income accounting by 7, it must satisfy the break-even condition
(1-2)P° + T RY(0)= [(1(r ) - cr RO (1 ))e™ " dr.
0

Relying on the discussion in Appendix A, we know that this break-even condition implies
P = R%0).

The relationship between the two break-even premium levels can be expressed in simple
form in the case of a single-payment policy. The after-tax cash flow from the break-even
premium under statutory accounting must have a discounted (at the after-tax discount rate) value

of zero:
P -z(P-1)-e (7T =0

(I_T)PS =(e—(l—r)rT_T)

(1=t )rT _'
pr=t———%)

l-7
A somewhat startling implication of the calculation is that the break-even loan proceeds to justify
a repayment of 1 after a time period T could actually be negative for large enough values of 7, r,
or 7. The insurer could afford to pay the policyholder to accept coverage, taking its return in the
form of tax savings.
This may be contrasted with the corresponding break-even premium, #°, under nominal

economic income accounting for tax purposes,
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depends upon the tax rate, the discount rate, and the time to maturity (length of the tail for an
insurance policy). If the tax rate is zero or the discount rate is zero, or the time to maturity is
zero, the two amounts are the same. Increasing the tax rate, the discount rate, or the time to
maturity lowers the ratio, that is, lowers the break-even amount under regulatory relative to that
under nominal economic income accounting. For high enough discount rate, tax rate, or time to
maturity, the competitive premium level is negative, whereas the premium is always positive under

nominal economic income accounting.

Table 2. Break-Even Premiums, Statutory vs Nominal Economic Income Accounting

Ratio of Break-Even Premiums for Single-Payment Policy
Regulatory Relative to Nominal Economic Income Accounting

Tax Rate 0.1 0.3 0.5
Interest Rate 0.05 0.1 0.15 0.2 0.05 0.1 0.15 0.2 0.05 0.1 0.15 0.2
Maturity
1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99 0.99
3| 1.00 0.99 099 0.98 1.00 098 0.96 0.93 0.99 0.97 0.94 0.88
10| 098 093 0.79 0.54 0.95 0.76 0.32 -0.56 0.92 0.58 0.25 -1.95
20| 0.93 0.54 0,73 4.41 0.76 0.56 -5.09 -18.66 0.58 -1.95 -1112 -39.82

Source: Authors’ calculations.
The relationship between the various parameters (tax rate, discount rate, time to maturity)
and the ratio between break-even premium levels under statutory and financial economic income

accounting is highly nonlinear. Table 2 shows that, with a tax rate of 30 percent, the impact
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increases dramatically as the interest rate goes above 10 percent and the time to payoff goes
beyond 10 years. Since the relevant discount rate is the nominal interest rate, it is clear that the
recent history of interest rates in the United States includes periods in which the premiums on
long-tailed lines of insurance might have been significantly affected by tax factors.

Aside on Tax-Exempt Interest

In the analysis thus far we have assumed that the rate at which the company discounts
after-tax cash flows is the after-tax interest rate. In practice, an important feature of the tax
landscape is the option to hold state and local tax exempt bonds. We propose not to explore in
any depth the maximizing financial portfolio choices by insurance companies. However, to the
extent that tax exempt interest applies at the margin to financial choices by the company, it would
be substituted for the after-tax interest rate in our analysis. Essentially, the effect is to substitute
for the actual marginal tax rate the, lower, implicit marginal tax rate embodied in the difference
between tax exempt and taxable bond yields. So, for example, if the tax exempt interest rate is 8
percent and the taxable interest rate is 10 percent, the tax rate implicit in the tax exempt yield
would be 20 percent. If the relevant margin for the insurance company is the tax exempt bond,
then the formulas above should employ the implicit marginal tax rate of 20 percent (as applied to
the taxable interest rate), rather than the statutory tax rate.

An insurance company that is well-managed from a tax point of view will, however, try to
assure that the marginal source of funds for the insurance business is fully taxable income. Note
that, whereas the insurance company’s tax rate does not enter the determination of the break-even
premium level under nominal economic income accounting, it does enter under regulatory

accounting. In the latter case, the higher the tax rate, the lower the break-even premium, other
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things equal. It is characteristic of situations in which the yield from an investment according to
taxable income measurement rules incorporates deferral relative to nominal economic income
rules, that the taxpayer with the higher marginal tax rate will be willing to pay the higher price for
a given investment opportunity (Bradford, 1981). In those situations, there will be a tendency for
higher-marginal rate taxpayers to drive exempt or low-rate taxpayers out of activities. In the case
of insurance companies, with regulatory accounting used for tax purposes, the same tendency is
present. To the extent that an insurance business can be arranged so that the marginal
underwriting loss comes out of fully taxable income, the company will be able to take full
advantage of the deferral effect of the regulatory accounting. (For a thorough treatment of these
issues, in particular the financial portfolio choices of insurance companies, see Cummins and
Grace, 1994.)

Taxes with Statutorily Prescribed Discounted Reserves

As described in Part III, since the TRA86, insurance companies have been required to use
discounted reserves in calculating taxable income. As far as spot policies are concerned, it would
be reasonable to describe the post-TRA86 rules as taxing companies roughly on a nominal
economic income basis. As described above, however, the rules limit the flexibility of insurance
companies to vary the loss profile assumed in calculating income, and they incorporate an
assumed interest rate that may be different from the one actually prevailing. To illustrate, suppose
the prescribed profile were “too long,” 7T instead of T for our single-payment example, and the
interest rate “too low,” r’ instead of r. Then, unlike the case of consistent nominal economic

income accounting, the tax rate and interest rates would influence the break-even premium, P. As
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a consequence, it 1s necessary to model the determination of break-even premiums using an

explicit specification of the Treasury discount factors.

From Break-Even Spot Prices to Earned Premiums

The theoretical analysis developed above relates to the economics of a spot policy. A
standard policy incorporates a year’s worth of spot policies, paid for at the beginning of the year.
To get from spot policy prices to standard policy prices requires discounting the anticipated spot
policy amounts. The income tax also affects the relationship between break-even spot prices and
break-even standard policies, via the treatment of unearned premium reserves (which was changed
in 1986).

Industry data on premiums take the form of amounts earned during the reporting year.
The amount earned during a reporting year constitutes the pro rata portions of premiums on
standard policies that commenced during the previous year or that extend into the next accounting
year. These amounts may be differentially affected by changes in the rates of tax during these
years.

Appendix B describes how we deal with these and many other details in the process of

developing the figures presented in the next part, which describes the empirical results.

Part V. Empirical Results

Profiles, Tax Rates, Discount Rates, IRS Reserve Discount Factors

To implement the formulas derived above we require data on loss profiles, discount rates,

IRS discount factors (for incurred loss reserves) and taxes.
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Profiles

A unit loss profile in a line of insurance s assumed to take the form of a sequence of
discrete payments, /,, occurring at times, #, measured from the time of writing. Since this is a unit
profile, the payments sum to 1. The specific profiles we use are based on those promulgated by
the Internal Revenue Service of the U S. Treasury Department in connection with the
development of reserve discount factors. Those profiles are derived by the Treasury in a
somewhat ad hoc manner from data on the percentage of incurred losses paid by the end of the
reported accident year and successive years, using the historical record as an approximation to the
forward-looking profiles one would actually like to know.

We distinguish five unit spot policy loss profiles, based on the aggregation of industry data
by the lines of insurance as they were defined by the industry until 1989 (at which point data
began to be reported in somewhat finer detail, and the lines were disaggregated into more
categories). The pre-89 lines are “Auto Liability,” “Other Liability,” “Workers’ Compensation,”
“Medical Malpractice,” and “Farmowners, Homeowners, and Commercial Multiple Peril, Ocean
Marine, Aircraft (all perils), and Boiler and Machinery.”

Table 3 presents the Treasury profiles as speciﬂéd in connection with deriving the reserve
discount factors applicable after 1986. We have extended the profiles to sixteen years, assuming

all losses are paid by the end of the fifteenth year after the accident year.
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Table 3. Unit Loss Profiles Based on Treasury Data

Unit Spot Policy Loss Profiles Derived from Treasury Data

(percent)
Farmowners,
Homeowners, and

Commercial Multiple

Peril, Ocean Marine,

Aircraft (All Perils),

Workers' and Boiler and

Tax Year Auto Liability Other Liability Compensation Medical Malpractice Machinery
AY+ 0 3432 9.20 25.92 3.02 55.74
AY + 1 30.88 16.19 28.61 9.96 23.39
AY + 2 15.03 14.69 13.33 10.45 7.33
AY + 3 8.82 15.13 7.74 12.15 475
AY + 4 4.76 10.99 4.47 9.90 3.05
AY+ S 273 8.92 3.50 8.27 2.43
AY+ 6 1.24 5.11 1.88 7.03 1.05
AY + 7 0.64 428 1.73 6.47 0.38
AY+ 8 0.23 2.16 1.50 5.13 0.68
AY + 9 0.32 1.02 0.62 2.74 0.32
AY +10 0.32 1.02 0.62 2.74 0.32
AY +11 0.32 1.02 0.62 2.74 0.32
AY +12 0.32 1.02 0.62 2.74 0.25
AY +13 0.06 1.02 0.62 2.74 0.00
AY + 14 0.00 1.02 0.62 2.74 0.00
AY + 15 0.00 7.23 7.58 11.20 0.00
Totals 100.00 100.00 100.00 100.00 100.00
Source: Derived from Bests’ Averages and Aggregates, 1988. (file:payment.xls)

As discussed in Appendix B, we translate these profiles into assumed spot policies by

treating the first payout as occurring as a discrete amount exactly three months after the time of

writing, and the successive payouts as discrete amounts occurring on the anniversary dates. So a

typical profile in this application involves a payout at the .25, 1,2, .., etc. -year points. It is

imniediately apparent from the table that there is considerable variation in the length of the tails of

the different lines. Based on our assumed timing, the average times to payout implicit in the data

are shown in Table 4. Referring to Table 2, showing the effect of the difference between
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statutory and discounted-reserve accounting for tax purposes, we can see that the only line for

which we might look for a significant effect is medical malpractice.
Table 4. Average Time to Payout, by Line

Average Time to Payout

Line (years)
Auto Liability 1.57
Other Liability 438
Workers’ Compensation 3.12
Medical Malpractice 6.34
Farmowners, etc. 1.17

Source: Authors’ calculations on data from Best's Aggregates and Averages, 1988.

Anticipated Tax Rates

Tax rates have changed from time to time. The break-even premium under statutory
accounting depends upon the company’s anticipation of future tax rates. Sometimes tax
legislation specifies the future course of tax rates. For purposes of this exercise, we assume that
companies know the tax rate that will, in fact, apply to the year of writing the pqlicy (the first of
two accident years that will be touched by the policy) and for future years believe the tax rates
specified in legislation as of the end of the accident year. (We also assume in this paper that
companies do not manipulate their loss reserves.) Table 5 specifies the tax rates used in our
calculations for each year. The rates shown on the diagonal are the ones that actually applied in
the years in question. The last column, for 1993, is repeated for all future years required in the

calculations.
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Table 5. Federal Income Tax Rates

Federal Income Tax Rates Used in Calculating Break-Even Premiums (Note: State tax rates have been ignored.)
Tax Rates in [
1976 1977| 1978 1979 1980| 1981 | 1982 1983 1984| 1985| 1986| 1987 1588] 1989 1990 1991 1992} 1993
1976 .48} 48| 48| 48| .48} .48 48| 48| 48| 48| 48| .48 48| .48 48 A8 48[ 48
1977 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48
1978 48 46| 48 46| 46 46| .46 46 .46 46 46 46 46 46 46 46
1979 46| 46 46 46 46 46 .46 46 .46 .46 46 46 46 46 46
1980 461 46 46) 46| 46| 46] 46 46| .46| 46 45| 46| 46| .46
1981 .46 46| 46| 46| 46| 46| 46| 46| 46| 46| 46| 46| 46
1982 46 46| 46| 46 46 .46 .46 .46 46 46 46 .46
Anticipated in 1983 46 46| 46) 46| 46| 46| 45 46 46 46| 46
1984 46| 46| 46| 46| 46| .46 46| .46 46| 16
1985 46| .46 46 .46 .46 46 46 46 46
1986 46 41 .34 34 34 34 34 34
1987 4 34 34 34| 33| 34 4
1988 34| 34 34 34 34| 34
1989 34 34| 34| 34| 34
1590 ! 34] 34] 4] 34
1991 { 34 34 .34
1992 34 34
1993 ©35
Source: Commerce Clearing House, Standard Federal Tax Reporter Vol.1, ¥3265.0129- 0139

(1996)

Discounting

In determining the spot price at any time, discounting is at the then-current term structure

of interest rates. The interest rate data that we use are in the form of yields on Treasury securities

of different maturities. Although such a yield is derived as an internal rate of return on securities

that make periodic coupon payments between issue date and maturity, we treat the rates as

applying to zero-coupon bonds with various maturities. So, if the five-year yield is reported as 7

percent, we assume one dollar payable in five years can be bought for e”’“=¢*”. The after-tax

interest rate applicable to a 40 percent bracket taxpayer would be 4.2 percent. We use the

notation r(?) to designate the interest rate applicable to a zero of maturity . Where the relevant

maturity does not correspond exactly to one available in the data (for example, 4 years), we use a

linear interpolation of the rates reported for the nearest adjacent maturities.
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We calculate spot prices for policies written on April 1 and October 1 (more precisely, the
first business day of the 2nd and 4th quarters) each year. The applicable term structures are
derived as a simple average of the term structures, compiled on a daily basis by the Federal
Reserve Board, during the first and second half of the year. Figure 1 shows the term structure at

selected dates (the turning points in the 10-year yield in the constructed time series).

Figure 1. Term Structure of Interest Rates, Selected Dates

Average Bond Yields for Various Maturities, Selected Dates
Dates Correspond to Extrema in Ten-Year Yield

16.00
I - — -— -
14.00 +
e
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Maturities
Source: Federal Reserve Board and authors’ calculations.
We use the notation a(?) for the after tax discount factor applied to a cash flow at time
point ¢ after the date of issue of a spot policy. These discount factors vary with the date of issue,
in part because the term structure of before-tax interest rates varies and in part because the tax

rates vary. The applicable tax rates for purposes of determining the break-even premium at any
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time are those anticipated at that time. Because the discrete payment profile that we use is an
approximation to a continuous profile, the applicable tax rate is obtained by averaging over the
interval from zero to the time midway to the next discrete payment point. So, for example, if
1=6, and the tax rate is 46% for the first year, and 40% for the next five and a half years, the after

tax discount factor applicable to a cash flow at the 6-year point is

(6 ((1—.46 )+5.5(1-.40)

)6
alé)=e 6.5 .

Note that for this model we assume that the relevant tax rates are not the ones that actually
prevailed in all instances. Rather, they are the tax rates that were expected to prevail at the date

for which the after-tax discount factor is being derived.

Reserve Discount Factors

The reserve discount factors applied to undiscounted loss reserves for income tax
purposes after 1986 are those promulgated by the U.S. Treasury in 1987 and 1992 The factors
provided in 1992 are for the post-1989 definition of lines. For our analysis, we use five of the six
lines for which data are available before 1989. For the post-1989 period we have aggregated the
more narrowly defined lines into the same five broader lines (auto liability, etc.). The reserve
discount factors applied in 1992 and thereafter are obtained by averaging the published IRS

factors, using aggregate incurred losses in the disaggregated lines for the year as weights.

Calculated Spot Premiums, 1976-1993

Table 6 to Table 10 show the calculated break-even spot premiums in each line of
insurance from 1976 through 1993 based on our model in Part IV. The figures shown are simple

averages of the April 1 and October 1 spot policy premiums that we use in the derivation of
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break-even standard and break-even earned premiums. The tables also show the break-even spot
premiums that would have been implied based on statutory accounting (undiscounted loss
reserves) and nominal economic income accounting for tax purposes throughout the series of
years. For the years up to 1986, the applicable tax law is based on statutory accounting for loss
reserves. After 1986, reserves are discounted for tax purposes. The special fresh start rules
applied in 1986. The column headed “Ratio of P(ATL) to P(NEI)” indicates the influence on the
break-even spot premiums of the deviation of the applicable tax law accounting from the nominal
economic income accounting applied to ordinary borrowing and lending. After 1986, this ratio
also indicates how closely the Treasury’s rules replicated nominal economic income accounting.
The column headed “Ratio of P(ATL) to P(SA)” indicates the impact of the change in rules in

1986.
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Table 6. Break-Even Spot Premiums, Auto Liability

Break-Even Spot Premiums, 1976-1993

Auto Liability
P under 1
Nominal P under
Economic P under Ratio of Statutory Ratio of
Income !Applicable Tax! P(ATL)to Accounting P(ATL) to

Year (P(NEI)) |Law (P(ATL)) P(NEI) (P(SA)) P(SA)

1976 0.91 090 0.99 0.90 1.00
1977 091 0.90 0.99 0.90 1.00
1978 0.89 0.88 0.99 0.88 1.00
1979 0.87 0.86 0.99 0.86 1.00
1980 0.85 0.84 0.99 0.84 1.00
1981 0.82 0.80 0.98 0.80 1.00
1982 0.84 0.82 0.98 0.82 1.00
1983 0.86 0.85 0.99 0.85 1.00
1984 0.85 0.84 0.98 0.84 1.00
1985 087 0.86 0.99 0.86 1.00
1986 0.90 0.81 0.90 0.88 0.92
1987 0.90 0.90 1.00 0.88 1.02
1988 0.89 0.89 1.00 0.88 1.01
1989 0.88 0.88 1.00 0.88 1.01
1990 0.89 0.89 1.00 0.88 1.01
1991 0.91 0.91 1.00 0.90 1.01
1992 0.93 0.93 1.00 0.92 1.00
1993 0.94 0.94 1.00 0.93 1.00

Source: Authors’ calculations.
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Table 7. Break-Even Spot Premiums, Other Liability

Break-Even Spot Premiums, 1976-1993

Other Liability

\ P under

"~ Nominal P under

! Economic P under Ratio of Statutory Ratio of

| Income Applicable Tax| P(ATL) to Accounting P(ATL) to
Year (P(NEI)) |Law (P(ATL)) P(NEI) (P(SA)) P(SA)
1976 0.76 0.73 0.96 0.73 1.00
1977 0.76 0.73 0.96 0.73] 1.00
1978 0.73 0.68 0.93 0.68 1.00
1979 0.70 0.65 0.94 0.65 1.00
1980 0.66 0.60 091 0.60 1.00
1981 0.61 0.53 0.87 0.53 1.00
1982 0.63 0.56 0.89 0.56 1.00
1983 0.68 0.62 0.92 0.62 1.00
1984 0.65 0.58 0.90 0.58 1.00
1985 0.69 0.64 0.92 0.64 1.00
1986 0.76 0.55 0.73 0.68 0.81
1987 0.74 0.73 0.99 0.69 1.07
1988 0.73 0.72 1.00 0.70 1.04
1989 0.72 0.72 1.00 0.70 1.04
1990 0.73 0.73 1.00 0.70] 1.04
1991 0.76 0.76 1.00 0.73 1.03
1992 0.79 0.79 1.00 0.77 1.02
1993 0.82 0.81 1.00 0.80 1.02

Source: Authors’ calculations.
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Table 8. Break-Even Spot Premiums, Workers' Compensation

Break-Even Spot Premiums, 1976-1993

Workers' Compensation

Source: Authors’ calculations.

[ P under ‘
| Nominal P under \
Economic P under Ratio of Statutory |  Ratio of
Income Applicable Tax; P(ATL)to Accounting P(ATL) to

Year (P(NEI)) Law (P(ATL)) P(NEI) (P(SA)) P(SA)

1976 0.83 0.81 0.97 0.81 1.00
1977 0.84 0.81 0.97 0.81 1.00
1978 0.81 0.78 0.96 0.78 1.00
1979 0.79 0.75 0.96 0.75 1.00
1980 0.76 0.72 0.94 0.72 1.00
1981 073 0.67i 0.92 067 1.00
1982 0.75 0.69 0.93 0.69 1.00
1983 0.78 0.74 0.95 0.74 1.00
1984 0.76 0.71 0.94 0.71 1.00
1985 0.79 0.75 095 0.75 1.00
1986 0.83 0.67 0.81 0.78 0.86
1987 0.82 0.82 1.00 0.78 1.05
1988 0.81 0.81 1.00 0.79 1.02
1989 0.81 0.81 1.00 0.79 1.03
1990 0.81 0.81 1.00 0.79 1.03
1991 0.83 0.83 1.00 0.81 1.02
1992 0.86 0.86 1.00 0.84 1.02
1993 0.87 0.87 1.00 0.86 1.02




46

Table 9. Break-Even Spot Premiums, Medical Malpractice

Break-Even Spot Premiums, 1976-1993

Medical Malpractice
Punder | \ |
Nominal | | P under J
. Economic ' Punder | Ratio of Statutory | Ratio of
. Income ] Applicable Tax| P(ATL) to Accounting | P(ATL) to

Year (P(NEI))  Law (P(ATL))| P(NEI) (P(SA)) l P(SA)

1976 0.66 0.61 0.92 0.61' 1.00
1977 0.67 0.62 0.92 0.62] 1.00
1978 ! 0.63 0.55 0.88 0.55 1.00
1979 | 0.59 0.52] 0.87 0.52 1.00
1980 5 0.55 0.45) 0.82 0.45 1.00
1981 0.49 0.36 0.73 0.36 1.00
1982 0.51 0.40 0.77 0.40 1.00
1983 0.56 0.47 0.83 0.47 1.00
1984 0.53 0.42 0.79 0.42 1.00
1985 0.58 0.49| 0.85 0.49 1.00
1986 | 0.66 0.39 0.59 0.55 0.71
1987 0.64 0.63 0.98 0.56 1.13
1988 062 0.62 0.99 0.58 1.07
1989 063 0.62 1.00 0.58 1,07
1990 0.63 0.63 1.00 0.58 1.07
1991 0.66 0.66 1.00 0.62 1.06
1992 0.69 0.69 1.00 0.66 1.05
1993 0.73 0.73 0.99 0.70 1.04

Source: Authors’ calculations.
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Table 10. Break-Even Spot Premiums, Farmowners, etc.

Break-Even Spot Premiums, 1976-1993

Farmowners, Homeowners, Etc.

P under | | %
Nominal P under ]
Economic @ Punder Ratio of Statutory Ratio of
Income  Applicable Tax| P(ATL)to Accounting P(ATL) to

Year (P(NEI))  Law (P(ATL)) P(NEI) (P(SA)) P(SA)

1976 0.93 0.93 1.00 093 100
1977 0.93 0.93 1.00 093 1.00
1978 092 091 0.99 091 1.00
1979 0.90 0.89 0.99 0.89 1.00
1980 0.89 0.88 0.99 0.88 1.00
1981 0.86 0.85 0.98 0.85 1.00
1982 0.88] 0.87 0.99! 0.87 1.00
1983 0.90 0.89 0.99 0.89 1.00
1984 0.89 0.88 0.99 0.88 1.00
1985 091 0.90 0.99 0.90 1.00
1986 093 0.84 091 091 092
1987 092 093 1.01 091! 1.02
1988 092 0.92 1.00 091 1.01
1989 0.91 091 1.00 091 1.01
1990 0.92 092, 1.00 091 1.01
1991 0.93 0.931 1.00 0.93 1.00
1992 0.95 0.95 1.00 0.94 1.00
1993 095 0.95 1.00 0.95 1.00

Source: Authors’ calculations.

Referring to Table 4, we see that the calculated break-even spot premiums have the

expected relationship to the length of the tail in a line. In 1978, for example, the break-even

premium under the applicable tax law was 91 in the Farmowners, Homeowners, etc., line (the

line with the shortest tail) and S5 in the Medical Malpractice line (the line with the longest tail).

The differences were more pronounced in the early 1980’s when interest rates were very high by




