THE UNDERWRITING PROFIT PROVISION

by

Dr. Ira Robbin



OUTLINE

II.
II.
V.

VI
VIL
VIIIL
IX.

THE UNDERWRITING PROFIT PROVISION

By Dr. Ira Robbin

Introduction
A. Profit Provisions and Actual Underwriting Profits
B. Historical Overview
C. Underwriting Profit and Total Profit
1. Contribution of Investment Income
2. Return to Stockholders
D. Underwriting Profit Figures
1. Provision in Manual Profit Filings
2. Corporate Target Profit Provision
3. Breakeven Profit Provision
4.  Charged Profit Provision
5. Actual Underwriting Profit
E. Theories of Regulation

F. Summary of Different Models

Underwriting Profit Provision in the Premium Formula

Calendar Year Investment Income Offset Method
Present Value Offset Method

Calendar Year Return on Equity (ROE) Method
Present Value of Income over Present Value of Equity
Present Value Cash Flow Return Model
Risk-Adjusted Discounted Cash Flow Model

Internal Rate of Return on Equity Flow Model

Conclusion



ACKNOWLEDGEMENT

Much credit goes to David Ruhm, David Russell, and Allison Bizardi for the
invaluable support they gave in constructing spreadsheets, devising examples, and
fashioning output exhibits. They also served as able editors and ghost writers. Their

many hours of effort are much appreciated.

DISCLAIMER

The views expressed in this paper are solely those of the author. They are not

necessarily in accord with the positions or practices of CIGNA Corporation.



THE UNDERWRITING PROFIT PROVISION

INTRODUCTION

A Underwriting Profit Provisions and Actual Underwriting Profits

This paper is a presentation of methods used for computing the provision for
underwriting profit in property and casualty insurance rates. The provision for underwriting
profit is one component of an actuarially derived premium rate. Adding the provision for
underwriting profit to the sum of provisions for losses and expenses yields the total premium
rate. Here the loss provision for property lines is assumed to include an adequate load for the
long-run expectation of catastrophe losses. If the premium rate is greater than the sum of the
loss and expense provisions, then the underwriting profit provision is positive. The underwriting

profit provision could also be negative.

Actual underwriting profit is the difference between the premium and the sum of losses
and expenses. Since the rating provisions for losses and expenses may differ from the actual
losses and expenses, the underwriting profit provision may differ from the actual underwriting

profit.



B. Historical Overview

There are a variety of methods in use for determining profit provisions in state rate filings
and for calculating profit targets. The methods are often based on different fundamental
approaches and employ different sorts of data. It is instructive to review the history to see how
such a situation developed. From 1921 until the 1960’s, a 5% underwriting profit provision was
accepted as appropriate for most lines of insurance, with the exception of Workers’
Compensation which had a 2.5% load. Though they had no strong theoretical justification, these
loads were used for many years without serious challenge. However, this changed in the 70's
and early 80’s. The impact of investment income and income taxes on the bottom line became
increasingly important. Some companies apparently prospered even though actual underwriting
profits were less than those provided for in the manual rates. Others even operated at an

underwriting loss.

Meanwhile the rising price of insurance made the affordability of insurance a contentious
issue in state politics. In some jurisdictions, the controversy led to changes in the calculation of
the underwriting profit provision. The changes were often intended to simply lower the price
of insurance by lowering the rates. Despite the evidence of the early 80’s that some insurance
companies would compete on price to the point of insolvency, the tide of increased profit

provision regulation continued unabated.

As a result, the ratemaking actuary now faces a variety of algorithms for computing the
underwriting profit provision. In some states, an investment income percentage is subtracted

from a more traditional provision to yield the final profit figure. In others, the provision is set
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so that it would theoretically give the insurance company a total rate of return deemed proper

by regulators.

C. Underwriting Profit and Total Profit

To understand the debate about the underwriting profit provision, one needs a clear
understanding of the distinction between total profit and underwriting profit. The total profit
for an insurance company is roughly the sum of underwriting gains plus investment gains less
income taxes. The investment gains include the sum of interest, dividends, and real estate
income plus realized capital gains. If the investment income is large enough, the company can
make an overall profit, even if underwriting profits are negative. Negative underwriting profits

can also reduce income taxes by offsetting otherwise taxable investment income.

In principle, one might want to define an underwriting profit provision as adequate if it
would lead to an adequate total profit net of investment income and income taxes. Though this
total return concept sounds straightforward, it is not obvious how to apply it in ratemaking. It

also raises the question of what is an adequate total return.

Perhaps the major problem in applying a total return approach to ratemaking is that
ratemaking is done on a prospective policy year basis, while total return is most commonly
measured on a calendar year basis. The two perspectives are not synonymous. Generally
Accepted Accounting Principles Return on Equity (GAAP ROE) is the usual measure of return for

a stock insurance company. GAAP ROE is a calendar year return defined as the ratio of calendar



year GAAP income over GAAP equity. A key point about calendar year return is that it is partly
dependent on the past; the return in any calendar year includes income attributable to prior
writings. However, rates are made looking to the future and rates made today will influence
earnings in many subsequent calendar years. How should one define a policy year return and
how should that return relate to calendar year return on equity ? What is the income and equity
for a policy year (or a policy) and how does one account for the time value of money in figuring
out the return? Even if such a return could be defined, how does one select an appropriate

target return?

A different but related approach to selecting an appropriate underwriting profit provision
is to set rates with an explicit offset for investment income on policyholder-supplied funds.
Policyholder-supplied funds could be conceptually viewed as the accumulated balance of paid
premiums less the sum of loss and expense payments. (One should also subtract any declared
profits, as these have presumably been paid out as stockholder dividends or put into surplus
used to back further writings.) The relative amount of policyholder-supplied funds by line is
related to the time lag between the receipt of premiums and the payout of losses and expenses.

The investment income offset due to policyholder-supplied funds could be estimated by
projecting underwriting cash flows prospectively or by looking at calendar year data. When
taking a calendar year approach, one must estimate what portion of the total investment income
is generated by policyholder-supplied funds. The remaining portion is earned on stockholder-

supplied funds, and some argue it therefore should not be credited to the policyholders.

The stockholder-supplied funds include the insurance company’s surplus plus amounts

needed to offset the portion of the loss and expense reserves not covered by premiums. The
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stockholders may have also supplied some cash to cover pre-paid expenses, but these sums, being

already paid out, are not available for investment.

The conceptual split between policyholder and stockholder supplied funds also helps in
gauging the adequacy of a given total return. As previously mentioned, it is possible for a
company to have a positive total profit even if underwriting profits are negative. However, a
positive total profit does not necessarily mean a stock company has generated a fair return, or
even a return above breakeven, for its stockholders. For example, if the company must use some
of the investment income on stockholder-supplied funds to cover underwriting losses, the total

profit might still be positive but the return would be below breakeven.

D. Five Types of Underwriting Profit

To clarify matters, distinctions should be made between various types of underwriting

profit.

(1) There are underwriting profit provisions included in manual rates and in rate

filings to change manual rates,

(2) There are corporate target underwriting profit provisions which insurance
company management may request from the actuary as information when deciding how much
to charge. For a stock company, these are presumably sufficient to yield an expected return to

stockholders comparable to the market yield on alternative investments of similar risk.



(3) Related to target profit provisions are breakeven underwriting profit provisions,
defined to generate an expected return to stockholders equal to the rate of return on risk-free
investments such as U.S government bonds. A breakeven profit provision provides the
stockholder no compensation for putting his/her funds at risk of having to cover underwriting
losses. This ignores the risk-return trade-off (higher return for higher risk) central to modern

financial theory.

(4) The charged underwriting profit provision may differ from the provision in the
manual rate as well as from the target and the breakeven provisions. The charged rate is
obtained by applying experience and schedule rating modifications and other adjustments (eg.

premium discount in Workers' Compensation) to the manual rate,

(5) Actual underwriting profits may differ from the provisions charged because the
provisions for losses and expenses will seldom be exactly accurate and because actual catastrophe
losses rarely match catastrophe provisions in any one year. If actual underwriting profits are
consistently below the provisions charged, then the methods used to estimate losses and

expenses should be examined for bias.

The focus of this paper will be on methods used for determining profit provisions in
state rate filings or for calculating profit targets and breakeven profit provisions. However, it is
beyond the scope of this paper to give any advice on what should be charged or to provide

detailed analysis of actual profits.



E. Regulation

Underlying the controversy about the profit load provision is a more profound
disagreement about the theory under which rates and profit provisions should be regulated.
Under a "rate of return regulation" approach, the state ought to stringently regulate premium
rates so that companies should be able to anticipate adequate, but not excessive, total returns.
The definition of an adequate target return presumably reflects relative risk by line of business.
This approach has been justified by arguing that insurance company rates should be regulated
in a fashion similar to the way that utility company rates are regulated. Utility companies enjoy
a natural monopoly position and their rates are rather strictly controlled. Under the Hope
Decision, utility rates are supposed to be set so that the utility company should be able to achieve

a rate of return commensurate with the risk involved.

Under a constrained free market theory, if the manual rate is reasonably adequate and if
there is some limited flexibility to price insurance at a level different from the manual rate, then
the competitive market should force the price of insurance to the optimal level. Within this
context, the manual rates can be thought of as a starting point against which adjustments can be
made by individual companies responding to the dynamics of the market. If the manual rate is
set too low and overly stringent state regulation of prices prevents competitive adjustments,

market disruptions could theoretically result.

The analogy between utilities and insurance companies has also been criticized. The
insurance business is not a natural monopoly; nor is it a highly concentrated oligopoly. The

large number of firms and the relatively low market share of even the biggest insurers are cited
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as evidence that a competitive market model is the appropriate one.

This brief and incomplete discussion of profit provision regulation theories is only

intended to make one aware that there are fundamental differences in approaches to the issue.

E. Different Models

No matter what side of the issue one takes, the actuary should still be versed in the
calculation of underwriting profit provisions. In a rate filing context, the calculation of the profit
provision should conform with applicable state regulation. In a competitive environment, the
actuary should be able to provide company management with the target profit provision needed

to achieve an adequate total return.

After some preliminaries, seven models will be presented. Variants of some of these
models have been used or mandated for use in state rate filings, but the specifics of state
regulation will not be discussed. Simple examples will be worked out with each of these models,
and some limited comparisons will be made. However, since not all of the models use the same
type of data, and since the choice of parameters is often crucial, one should take extreme care

in generalizing from these examples.

The first algorithm is a Calendar Year Investment Offset Procedure. In this procedure,
the traditional profit load is reduced by subtracting an investment figure derived from calendar

year data. The second algorithm, the Present Value Offset Procedure, also features an offset
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to the traditional profit load. Here the offset reflects the difference in the present values of the
loss payment patterns of the line of business under review and some short-tailed reference line.
The third algorithm, the Calendar Year Return Method, does not use the traditional profit
load. Instead, the profit provision is set so as to achieve a selected target return, where return

is calculated with investment income figures derived from calendar year data.

In the fourth model, the Present Value of Income over the Present Value of Equity
method, a present value return is defined as the ratio of the present value of accounting income
over the annualized present value of equity. The underwriting profit is adjusted until the present

value return is equal to a target return.

In the fifth algorithm, the Present Value Return on Cash Flow model, the underwriting
profit provision is set so that the present value of the underwriting cash flows and investment
income on investible equity less income tax payments is equal to the present value of the changes
in equity. In this algorithm, the underwriting cash flows, investment income on investible
equity, and tax payments are discounted using the rate of return on investments, while the

changes in equity are discounted at the target rate of return.

The sixth algorithm, the Risk-Adjusted Discounted Cash Flow Method, does not use
the traditional profit load nor a target return. Rather, the premium is calculated so that the
present value of premium payments will equal the present value of paid losses, expenses, and
income taxes. However, since the loss payments are not known with certainty, they are

discounted at a new money risk-adjusted rate which is lower than the new money risk-free rate.



Finally, an Internal Rate of Return on Equity Flows algorithm will be presented. The
strategy in this algorithm is to estimate flows of money between a hypothetical stockholder and
a hypothetical company formed to write one policy. These "equity flows" are related to the
projected stream of total income and the assumed surplus requirements associated with the
writing of the policy. The profit provision is found by adjusting the premium until the yield on

the equity flows is equal to a target return.

‘Which, if any, of the models is "right" is not a question that can be easily decided. Each
method has its adherents. Implicit in the use of any model in a rate regulatory context is a
theory on the role of the state in controlling insurance prices and assumptions about the
competitiveness of the market. Once beyond such overall contextual issues, there are a multitude
of modelling questions to consider. Should surplus should be in the model, and if so, how
should the surplus requirement be determined? Should risk be reflected in the model, and if So,
how ? Is it better to use cash flows or income flows? How does one reflect income taxes? After
questions of model construction are resolved, there are parameter selection issues. What is the
appropriate rate for discounting the flows? Should new money or embedded yields be used?

What is the right target return?

Even if one is only considering profit targets so that the role of the state can be
momentarily ignored, there is no simple empirical test of which model is better. While one can
compare profit targets with actual profits, a judgement on the adequacy of actual profits depends
on some underlying economic theory. In other words, a model that accurately estimates what
underwriting profits were does not necessarily say what they should have been. This is

conceptually different from the situation encountered when evaluating the performance of
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algorithms for estimating losses and expenses. With loss and expense estimation procedures, one
could, in principle, compare the differing prior estimates against subsequent results. No external

theory would be required.

In summary, each actuary must make his or her own decision about which underwriting

profit provision model best captures the situation and is most appropriate in a given context.
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II.

UNDERWRITING PROFIT PROVISION IN THE PREMIUM FORMULA

Let L be the prospective estimate of loss and let ¢ denote the ratio against loss of
expenses proportional to loss. Let FX denote the provision for fixed expenses. Assume
unallocated and allocated loss adjustment expenses are contained in some fashion in the loss,
the expenses proportional to loss, or the fixed expenses. Write VR to stand for the variable
expense ratio where variable expense encompasses all expenses such as commissions and
premium taxes that are proportional to premium. Write U for the underwriting profit provision

and let CR stand for the combined ratio. To summarize the notation:

{L.1)
Symbol Description
L Loss
C Loss Proportional Expense Ratio
FX Fixed Expense
VR Variable Expense Ratio
CR Combined Ratio
U Underwriting Profit Provision

The premium, P, is given as:

(1L.2) P= (1+c)L + FX + P*#VR + P*U, which can be rewritten as:

(L3) P = ((1+o)L + FX)/(1-(VR+U))

The combined ratio is the ratio of losses and expenses to premium:

(IL4) CR = VR + ((1+c)L+FX)/P

The combined ratio is related to the underwriting profit provision as follows:

(IL5) U = (1-CR)

Note that a profit provision of -100% does not correspond to a $0 premium, but rather a
combined ratio of 200%. In the following chapters, the expenses proportional to loss will be

omitted in the interest of simplifying matters.
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IIL

CALENDAR YEAR INVESTMENT INCOME OFFSET PROCEDURE

Under the procedure to be discussed in this section, an offset is made against the
traditional underwriting profit provision in order to arrive at a final number. The offset is an
investment income figure which is expressed as a percentage of premium. It is obtained by
looking at calendar year investment returns and allocating them by line. Adjustments are made

to reflect income taxes and investment income earned from stockholder-supplied funds.

A defining feature of this method is its reliance on calendar year figures. Since calendar
year results are reported by companies in their Annual Statements, the data supporting the
calculations is easily obtained and verified. This is a distinct advantage. Use of reported figures
can dispel criticism that the insurance company is making unduly pessimistic investment
projections in its rate filings while earning record investment gains. Finally, in most cases,

calendar year investment portfolio yields tend to be relatively stable.

However, since calendar year results are an inherently retrospective summary of
contributions from current and prior policy years, their applicability in prospective ratemaking
could be challenged. In particular, the prior growth history and loss experience of the line could
distort the answers. However, unless the line has experienced rapid growth or decline, the
figures, which might not be exactly correct for any specific year, will tend to balance out over
several years of reviews. Also, certain adjustments can be made to partly correct the problem.
For instance, the portion of the investment income offset due to loss reserves can be stated
relative to incurred loss and then be put at a level consistent with the permissible loss ratio in

the rates,
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Next, a particular Calendar Year Investment Offset Procedure will be described. It is a
streamlined version of procedures, such as the Insurance Services Office (ISO) State "X" Method,

which have been actually used in rate filings. The simplified version is shown in Exhibit 2.

The first step in the algorithm is to find the ratio of pre-tax investment income relative
to average invested assets. By applying appropriate tax rates to the various classes of investment
income, one can calculate an after-tax portfolio yield. One should exercise care in making sure
the right tax rates are used in this step of the calculation. The interest on taxable bonds is fully
taxable at a 34% rate, while stock dividends are subject to an 80% exclusion. Under the proration
provisions of the 1986 Tax Reform Act, the interest on "tax exempt" bonds acquired after August
1986 is subject to tax after an 85% exclusion. The actuary should review current tax law to

ensure that investment taxes are correctly reflected.

One issue to face in this phase of the calculation is how to treat capital gains, both
realized and unrealized. Some argue that capital gains should not be included. Others include
only realized capital gains, perhaps using a multi-year rolling average of realized capital gains to
invested assets to enhance stability. Others reflect all capital gains in computing the portfolio

yield, again with some averaging over several years to avoid excessive volatility of results.

Once the after-tax portfolio yield is computed, the next goal of the calculation is to relate
invested assets to premiums. Since policyholder premiums only generate part of the invested
assets, a algorithm is needed to estimate the policyholder-supplied funds. The estimate is done
indirectly by looking at the unearned premium reserve and loss reserve. These liabilities are

offset by assets, only some of which are investible, and only some of which were supplied by the
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policyholder. A somewhat detailed series of computations is needed to estimate the investible

balance due to policyholder supplied funds.

With respect to the unearned premium reserve, the first step is to obtain the ratio of
average direct unearned premiums to direct earned premiums from the Annual Statement. Then
this ratio is reduced to account for prepaid expenses and premium balances owed to the

company.

The prepaid expenses include all or part of the commissions, premium taxes, other
acquisitions expenses, and company overhead. The point here is that the company has already
paid out these expenses, so the premiums paid to cover them are not generating investment
income. For example, if the prepaid expense ratio against premiums was 20%, then one would

reduce the unearned premium to 80% of its original value.

The premium balances cover all premiums owed (and less than 90 days late) including
those deferred and not yet due. Again, the point is that the company does not have the cash
to invest; it merely has an IOU. The appropriate unpaid premium balances are obtained from
the Annual Statement, ratioed against direct earned premium, and then the ratio is subtracted
from the previously calculated unearned premium ratio (to direct earned premium) net of pre-

paid expense.

With respect to the calculation of the contribution associated with the loss reserve, one
first computes the ratio of calendar year loss reserves to calendar year incurred losses. To obtain

more stable results , one might calculate a multi-year average for this factor. This reserves-to-
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(IIL.1)

incurred loss factor is then multiplied by the permissible loss ratio. Thus we arrive at a ratio of

reserves to premiums,

Note that actual ratios of reserves-to-premiums are not used in the calculation. Instead,
a reserves-to-premium ratio consistent with the permissible loss ratio in the prospective rate is
calculated as the product of the permissible loss ratio times the historic average reserves-to-
incurred loss ratio. While the reserves-to-incurred ratio could be distorted by rapid growth or
decline and changes in reserve adequacy, a reserves-to-premium ratio would also be subject to
distortion from changes in premium adequacy. Using the reserves-to-incurred ratio along with
the permissible loss ratio provides the policyholder credit for the investment income associated

with the loss provision of the premium.

To summarize, the equation for policyholder-supplied funds is:

RECV

LRES
‘(1 -PPACQ) - ——=-) + PLR-="=
( Q- emr

PHSF = ( INCL

UEPR
PREM

where:

PHSF = Policyholder-Supplied Funds (as a ratio to premium)
UEPR = Unearned Premium Reserves

PPACQ = Prepaid Acquisition Expense Ratio

RECV = Premiums Receivable
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(111.2)

LRES = Loss Reserves
INCL = Incurred Loss

PILR = Permissible Loss Ratio

The final underwriting profit provision is then given as:

U= U°-i,,, PHSF

where U° is the traditional underwriting profit provision and i, is the after-tax portfolio yield.

There is a slight problem in determining the permissible loss ratio. Note the permissible
loss ratio is used to calculate the profit provision which, in turn, is used to calculate the
permissible loss ratio. To be technically correct, the calculation should be done iteratively until

the permissible loss ratio is consistent with the offset and vice versa.

The key advantage of this method is its practicality. Figures come from documents already
filed with statutory authorities, and the numbers are generally stable, especially if capital gains
are excluded. The calculation is fairly short and the logic behind it is not too difficult. The key
disadvantage is the lack of an underlying general economic theory to support the calculation.
Other problems include the possibility of distortion when there is rapid growth or decline in loss
volume or when there are significant changes in loss reserve adequacy. However, overall, this
algorithm does account for investment income in a fairly straightforward manner. In stable
growth scenarios with stable patterns of reserving, it seems appropriate for use in state rate

filings.
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PRESENT VALUE OFFSET METHOD

In this method, as with the Calendar Year Investment Offset Procedure, an offset is
applied against the traditional underwriting profit provision to get a final number. The offset is
based on the difference between the present value of losses for a short-tailed reference line and
the present value of losses for the line under review. The traditional provision is assumed to be
correct for the reference line. Suppose ¥ = (x(1), x(2), ... , x(n)) is a loss payout pattern,
where x(j) is the fraction of ultimate loss paid out at the end of the jth year. Thus, the sum of
the x(j) is unity. If the ultimate loss is L, then the amount paid out at the end of the jth year is
L@), where L(j) = Lx(j). Given an interest rate, i, let v = 1/(1+i). The present value of losses

would be given as:

Iv.1)

PWLi)) = L-PV(Ei) = L*Y. x()*v/
j=1

Suppose X0 is a reference loss payout pattern and ¥ is the loss payout pattern for the
line under review. The present value loss differential is defined as the difference in present
values of loss under these two patterns. Letting the total amount of loss be given by a
permissible loss ratio and expressing the present value loss differential as a ratio to premium, one
obtains:

av.z

DELPVLR = PLR -(PV(z%i)-PV(%:i))
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The underwriting profit provision is then given as:

(Iv.3) U = U°- DELPVIR

where U’ is the traditional underwriting profit provision.

One version of this method is demonstrated in Exhibit 3. It is similar, though not

identical, to the algorithm used in Florida filings.

The intent of the calculation is to adjust for the differences in investment income potential
between lines of business. To understand how this is accomplished, one could ignore loss

proportional expenses and rewrite the premium formula as:

@v.4 P =PVL + FX + VRP + U°P + L(1-PVx®)

where:
PVL = present value of losses for the line
L = full value of losses for the line

PVx’ = the present value loss pattern for the reference line.

From this perspective, the loss provision is now being counted only at its present value,

while the profit provision is effectively the sum of the traditional underwriting profit provision
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plus the scant investment income potential of the reference line. The thought is that if the
present value loss provision were collected at policy inception, it would, on average, generate

enough investment income so that the (full value) loss payouts could be covered.

The selection of the interest rate for discounting losses is critical in this method. One
could use the portfolio yield from a recent year, the current embedded portfolio yield, an
estimate of the portfolio yield for the year the rates will be in effect, or a new money yield. In
keeping with the prospective nature of ratemaking, new money yields are theoretically preferable.
However, portfolio yields are more stable and more easily verifiable. Also, their use may
eliminate concern that the company is using low yields in its rate filings, while reporting high

yields in its financial statements.

One way to partially account for income taxes within the context of this method is to use
an after-tax interest rate for discounting the loss payout patterns. If the present value loss
provision is computed with the after-tax interest rate, the after-tax accumulation of the present
value loss provision will be sufficient to cover the expected full value loss payments. Note that
the reflection of income taxes is only accounting for the income tax on investment income
associated with the present value loss provision. Since this is only part of overall income tax, the
tax adjustment is, in some sense, incomplete. A more elaborate model could be constructed
within the same general framework by computing projected income taxes for the reference line
and the line under review. An adjustment could then be made for the difference in the present

values of the projected income tax payments. This will not be done here.
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One could take a prospective or retrospective approach in putting the interest rate on an
after-tax basis. Under the prospective approach, one applies the appropriate prospective tax rates
to the pre-tax yields of each type of investment to get after-tax yields. The after-tax yield of the

whole portfolio is calculated by weighting the after-tax yields by the assumed mix of assets.

Under the retrospective approach, the tax rate is derived from a company’s actual income
tax rate on all income for the prior calendar year. The implicit assumption is that the previous'
calendar year’s actual income tax on all income for all lines. and all states is a good indicator of
the projected income tax on investment income associated with the line and state under review.
This assumption is debateable. For instance, the tax paid in the past reflects past underwriting
profits which may or may not be consistent with the underwriting profit provision in the
prospective rates. As well, one could raise questions about implicit interstate and interline rate
subsidies. Finally, one could argue that use of the prior year's actual tax rate operates perversely

in that it effectively penalizes companies that lost money and rewards those that were profitable.

However the tax issue is settled, this method does account for investment income in a
direct and simple fashion. While calendar year investment returns may be used in arriving at an
appropriate discount rate, the method is not distorted by rapid growth or decline as was the
Calendar Year Investment Offset procedure of Chapter III. Also, there is no need to select a

target return or estimate a surplus requirement as is needed in some of the methods that follow.
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V. CALENDAR YEAR RETURN ON EQUITY (ROE) METHOD

This method utilizes calendar year figures to calculate a rate of return on equity. The

underwriting profit provision is chosen so that the rate of return is equal to a specified target

return.

Return on equity is related to underwriting profit by the general formula:

V.1
roE - INC_ UP + Il - FIT
EQ EQ
where:
ROE = Return on Equity
INC =-  Total Income
U = Underwriting Profit Provision
P = Premium
II = Investment Income
FIT =  Federal Income Tax
EQ = Equity

Equity is often set by first choosing a Statutory Surplus requirement. This is usually done
by selecting a premium-to-surplus ratio that may vary by line of insurance. GAAP Equity can then
be estimated by applying an historic equity-to-surplus ratio. A more complicated alternative is

to add in the deferred acquisition expense balance and make other GAAP adjustments.
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Taxes apply to both underwriting income and investment income. Whereas one uniform
tax rate generally applies to all underwriting income, the investment portfolio may contain a
variety of securities with effective tax rates that differ from each other and from the rate
applicable to underwriting income. For this reason, it may be useful to split the tax into its two
components: tax on underwriting income, and tax on investment income. Then, the total income
numerator may be rewritten as the sum of after-tax investment income and after-tax underwriting
income. Now suppose the tax on underwriting income is simply computed by applying a tax
rate. This, of course, is incorrect as it ignores the 1986 Tax Reform Act, but under this

assumption, total income may be conveniently expressed as:

(vV.2)

INC = (1-t)UP + Iy

where:
t, = Income tax rate on underwriting income

I = After-tax investment income

After-tax investment income is computed using an after-tax yield calculated in the same
fashion as the after-tax yield obtained in the Calendar Year Investment Offset Method (See
Chapter III). Recall that in that calculation each class of investment was subject to the
appropriate prospective tax rate. Alternatively one could use a tax rate based on the company's

recent tax returns. Counterarguments made in Chapter IV still apply here.
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The after-tax yield should be multiplied against all investible funds no matter whether they
were provided by policyholders or stockholders. Thus, the after-tax investment income may be

expressed as:

(V.3)

ILpyr = g (PHSF-P +8S)

where:
irerr = After-tax return on invested assets
PHSF = Policyholder-supplied funds (as a ratio to premium)

S = Surplus

The method is illustrated in the Exhibit 4. Note that the policyholder-supplied funds and
investment yields from the Calendar Year Investment Offset example were used in this Calendar
Year ROE example. The Calendar Year ROE Method shown here is roughly similar to methods

promulgated in California under Proposition 103 regulation.

If the target return and necessary leverage ratios are given then one can solve for the

corresponding underwriting profit provision to obtain the formula:
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(V.4)

1 OSR, . 1
U= r - 1ot (PHSF+ ]
1-¢ : (PSR) arr'( PSR)

u

where
r = Target Return on Equity

PSR

i

Premium-to-Surplus Ratio

QSR = Equity-to-Surplus Ratio

Using a calendar year return method raises several issues. First, as a calendar year method,
it is subject to biases due to rapid growth or changing reserve adequacy similar to those
discussed earlier. Second, there is the question of how to select and defend a target return.
Related to this is the issue of whether one should divide by GAAP Equity instead of Statutory
Surplus. If one uses a Statutory Surplus denominator, the resulting return will not be
comparable to GAAP ROE. How to pick an appropriate leverage ratio (premium-to-surplus ratio)
is another question. Should it balance against a company’s actual surplus or should a target

leverage ratio be assumed? Should the leverage ratios vary by line?

However, if one can address these issues, a calendar year return methodology does have
some positive features. Figures used in the calculation are published in the Insurance Expense
Exhibit and the Annual Statement, making verification relatively simple. Moreover, the key
attraction of the method is that it produces a return on equity which is in some sense

comparable to the GAAP ROE commonly used to measure profitability in many industries.
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VI. PRESENT VALUE OF INCOME OVER PRESENT VALUE OF EQUITY (PVI/PVE) MODEL

Under this method, the underwriting profit provision is set so as to achieve a target
"present value return” called the "PVI/PVE". As the name suggests, the PVI/PVE is the ratio of the
present value of accounting income over the present value of equity. It is calculated with a single
policy model constructed so that income is earned and equity is evaluated in accord with
accounting (usually GAAP) conventions. The income is the sum of underwriting income plus

investment income less income taxes,

The fundamental equation is:

(VL.I)

. PVUNC)
PW(EQ)

where:
r = target return
PV(INC) = present value of income

PV(EQ) = present value of equity

The PVI/PVE is calculated by first constructing a model to produce Statutory and
GAAP balance sheets and income statements for a company hypothetically writing a single
policy. In the model, premium is earned evenly over the policy term and the unearned

premium reserve is calculated as the difference between written premium less premium
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earned to date. Premiums receivable are the difference between written premiums less
premiums paid to date. Loss and loss adjustment expense is incurred uniformly over the
policy term, and the loss and loss adjustment expense reserve is equal to the difference
between amounts incurred to date less amounts paid to date. Thus, the reserve in the
model is always exactly adequate. Implicitly, it includes claims incurred but not reported
(IBNR) as well as case reserves on known claims. Following Statutory accounting,
expenses such as premium tax, commission, and acquisition expense are incurred up-front
when the policy is written. General expenses, on the other hand, need not all be
incurred at policy inception. Statutory expense reserves are posted as the difference
between expenses incurred to date less expenses paid to date. Under GAAP, the premium
tax and commission are incurred uniformly over the policy term instead of up-front. The
incurral of some other acquisition expenses may also be deferred. The difference
between Statutory incurred expenses to date less GAAP incurred expenses to date is
sometimes called the Deferred Acquisition Balance and is counted as a GAAP asset. It is
also sometimes referred to as the "equity in the unearned premium reserve" since it may
be calculated by multiplying the unearned premium reserve by the ratio of deferrable

expense relative to premium.

In the model, investment income for each accounting period is approximated by applying

the pre-tax investment yield to the average balance of invested assets during the period. The

invested assets can be computed by taking total assets and subtracting non-investible assets such

as premiums receivable. The assets for the hypothetical company are equal to the sum of

Statutory Reserves plus Statutory Surplus. This follows because any balance sheet must be in

balance.
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Income taxes should be based on relevant provisions of the tax code as applied to the
hypothetical company. A detailed calculation of taxable income would require consideration of
reserve discounting, the 20% disallowance for unearned premium, and other provisions of the
Tax Reform Act of 1986. An issue that arises in modelling taxes is what to do if tax accounting
income is negative. The usual practice is to allow a negative tax (i.e. a payment from the
government to the company) when taxable income is negative. Another option is to allow a

negative tax in any period only if it offsets positive taxes paid in previous periods.

The equity in the model is often set to be level for one year, and the amount of equity
is determined by selecting a premium-to-equity ratio. A ratio of expected loss-to-equity can also
be used for this purpose. More general assumptions are often made. For example, some equity
may be held over several years in proportion to loss reserves. Also, in many models, the amount
of equity may vary during a calendar period. For instance, if one starts with a "block” surplus
assumption that fixes the level of Statutory Surplus, the corresponding level of GAAP Equity for
a single policy will generally vary over the year. Note that some of the GAAP Equity is non-
investible; in particular, the "equity in the unearned premium reserve" which is associated with

pre-paid expense.

Since present values are commonly taken of a series of flows rather than a series of
balances, the calculation of the present value of equity is 2 somewhat unique feature of the
model. Further, the present value of equity must be defined with some care since one needs
a definition that yields sensible results when equity is held over several years or when equity is
evaluated more frequently than at the end of each year. One way to fashion such a definition

is to first define average equity balances during each accounting period based on the equity
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balances at the end of each time period. Let EQ, be the equity balance as of the end of the i®
time period where each time period lasts an m™ of a year. Write EQ, for the balance at policy
inception. Next, let EQB; denote the average equity balance during the j* time period. The
average equity balance during the j* period may usually be approximated as the numerical
average of consecutive quarter ending equity values. However, when equity is based on a "block"
surplus which is taken down immediately after the end of a year, this rule is violated and one
must take more care in defining the average equity balance during the period. In a quarterly

model with a "block" equity requirement, the balances would be :

(VL.4)
Quarter Qtr Ending Equity Balance (EQ) Average Equity Balance During Qtr (EQB)
0 EQ, ] e
1 EQ, EQB, = (EQ,+EQ)/2
2 EQ, EQB, = (EQ,+EQ,/2
3 EQ, EQB, = (EQ,+EQ,)/2
4 EQ, EQB, = (EQ,+EQ)/2
5 EQ, =0 EQB, = 0
Consider how the use of the average equity balances during each quarter eliminates the
problem of having too many quarter ending balances and the problem of how to handle the
takedown of equity just after the end of the fourth quarter.
One way of defining the PVI/PVE is to calculate an m"ly effective PVI/PVE return as
follows:
(VL5)
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Z INC;v,,y

PVI/PVE = 22 ,
E E QB]‘ 'v(m)J
j=1

Here v, = ( 1+ i )" where i is the interest rate used for discounting.

Now consider this definition as applied to a simple example in which a balance of $100
is maintained in a bank account for n quarters and $2 of interest is received at the end of each
quarter. The present value of the income is $2 (v, + v,,* + ... + v,,"), while the present value
of equity is $100-(v,, + v,* + ... + v,"). Thus, the PVI/PVE is 2% effective quarterly. More
generally, if one has a venture yielding interest of y, B, paid at the end of the j* period on a
balance of B, the PVI/PVE will be y,, effective m®ly. This will be true irrespective of the interest
rate used in discounting the income and the equity, as long as the same rate is used in

discounting both.

In more general cases, when income in each period is not a fixed multiple of the equity
balances, the PVI/PVE as defined by VI.5 will depend on the interest rate (or rates) used in
discounting the income and the equity. This leads to some disagreeable results even in some
very simple scenarios. For example, if $8 is paid at the end of the year on a fixed balance of
$100 and one uses a quarterly model with a 10% rate for discounting, the effective annual return
would be calculated as 7.942% ({14 .08*1.1"/(1.1"®+1.1°°+ 1.1"°+ 1.1 }") rather than 8%. A
related problem with VL5 is that the present value of equity undergoes drastic changes if one

shifts from an annual model to, say, a quarterly model. For instance, if a balance of $100 is held
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constant for one year, its present value is $100 in an annual model. Using a 10% rate for

discounting, the present value balance becomes $377 in a quarterly model.

To address these concerns, one can use an alternate definition of PVI/PVE in which all
income is evaluated as of the end of the first year and in which the present value of equity is put

on an "annualized" basis as follows:

(V1.6)

> EQB; v,y ™
PVE, = L%

m .
> Ve

=

Note that when equity is held fixed for one year, its annualized present value equals the "block"

amount under any m®ly model irrespective of "m" or the interest rate used in discounting.

Under this approach, the annual effective PVI/PVE is given as:

(VL.7)

=0

PVI/PVE,,, = ;: VB
Ann

The PVI/PVE model is demonstrated in the Exhibit 5 using the annualized definitions. In
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the interest of simplicity, the only GAAP adjustment is for deferred acquisition costs, and income
taxes are incorrectly modelled as a percent of GAAP income. Actual tax law should be followed

in any business applications.

The rate used in discounting the income numerator is often selected to be the pre-tax,
risk-free, new money yield on taxable investments. Usually, this same rate is used to discount
the equity denominator, though sometimes the target return is also employed for this purpose.
The rationale for using the pre-tax yield is that income taxes are explicitly included in the income.
The target retufn is set a few points above the pre-tax, risk-free rate on taxables. The spread
would be dependent on the risk involved. While measurement of risk is problematic, if the rate
is risk-free, there is no need to worry about the investment default risk. Another justification
for using the risk-free rate is that the resulting underwriting profit provision will not depend on

the particular investment strategy of a company.

An alternative philosophy in selecting investment yields, discount rates, and target returns
is to use actual portfolio yields in conjunction with discount rates and target returns comparable

to historically acceptable GAAP ROE targets.

While one common rate is generally used in discounting both income and equity, one
could conceive of using different rates. In particular, an argument could be made for discounting
the equity using the target rate of return. The general dependence of results on the interest rate
selection can be deduced as follows. In practice, since income is usually negative for the first
few periods and then subsequently positive, it follows that an increase in the rate for discounting

income will typically result in a decrease of the PVI/PVE. With respect to the denominator, a
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boost in the discount rate will always reduce the "PVE". This will enhance "leverage" so that
positive PVI/PVE grow more positive and negative PVI/PVE become more negative. When using
PVI/PVE to find an underwriting profit provision consistent with a selected (and presumably
positive) target return, the leverage effect will boost PVI/PVE return. This will lead to a reduction

in the indicated underwriting profit provision, assuming the target return stays fixed.

The key advantage of this method is that it is based on a measure of return that is both
comparable to.GAAP ROE and a generalization of the standard definition of the rate of interest.
However, it does require selection of rates for calculating investment income and taking present
values. Also, one must choose a target return. As with other methods that have a target return
and an explicit surplus requirement, one may encounter some debate on the choice of these
parameters. For instance, a regulator may lean toward a relatively low target return and a
relatively small amount of surplus. In such a situation, a company actuary should be ready to
support his or her selections with data on the returns achieved by the insurance industry,
financial services industries, and other industries. The actuary can also buttress his or her case

by citing surplus benchmarks accepted by the industry or promulgated by regulators.
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VII. PRESENT VALUE CASH FLOW RETURN MODEL

(VIL1)

‘With this method the underwriting profit provision is set so that the present value of total
cash flow equals the present value of the changes in equity. Here an investment rate of return
is used to calculate the present value of the total cash flow while a target rate of return is used
in computing the present value of the changes in equity. The total cash flow is defined to be
the sum of the underwriting cash flow plus the investment income on investible equity less
income taxes. Underwriting cash flow consists of paid premiums less paid losses and paid
expenses. The flows are derived from a single policy (or policy year) model based on
assumptions about the ratios and payment patterns for losses and expenses. Note the present
value of total cash flow has no distinct term for investment income on policyholder-supplied
funds, while there is a term for the present value of investment income on assets that offset
equity. This disparate treatment of investment income arises because the present value of
investment income on policyholder-supplied funds is already taken into account in computing

the present value of the underwriting cash flows.

The basic relation may be expressed in mathematical terms as:

PWAEQ;7) = PV(ICF;i)

where
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EQ = Equity

r = Target Rate of Return
TCF =  Total Cash Flow
i = Investment rate used for discounting cash flows

The idea behind this method is that the target rate of return on equity can be used along
with assumptions about the level of equity to arrive at a target value for the present value of the
total cash flow. To see how this works, consider a two year venture in which $100 of equity is
needed for the first year and $40 for the second. The equity changes are +100, -60, and -40.
With a 20% target return, the target present value "profit” (evaluated at the end of the first year)
comes to $26.67 (100-1.2 + -60 + -40/1.2). Note that the investment of $100 for the first year
and $40 for the second year requires the same present value profit as a one year investment of

$133 (20%-$133 = $26.67). It may also prove insightful to observe that $133 = 100 + 40/1.2.

The equation for total cash flow is:

(VIL2)

TCF=UWCF +INVIEQ - FIT

where:
UWCF = Underwriting Cash Flow
INVIEQ = Investment Income on Investible Equity

FIT = Federal Income Tax
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"Investible Equity”" is somewhat of a misnomer as equity is merely the difference between
assets and liabilities. The term is used here to refer to that portion of the equity which can be
associated with investible assets. Usually this consists of roughly the Statutory Surplus. Various

ways of modelling Statutory Surplus were mentioned in VI.

Income taxes can be modelled in a simple, though inaccurate, fashion by applying the
appropriate tax rate to the present value of the underwriting cash flows and to the investment
yield on investible equity. The tax rate would not be applied to the interest rate used in
discounting flows to present value. To get a more accurate treatment of taxes, one would have

to compute income according to tax accounting conventions.

A simple example of the Present Value Cash Flow Return is given in Exhibit 6. Itis similar

to the fifth model presented by Mahler in his paper.

Perhaps the biggest criticism of the method is that it is not exactly clear just what sort of
profit is being measured. To get a return comparable to GAAP ROE, then the present value of
GAAP income should equal the present value of the total cash flow. Yet, the present value of
total cash flow cannot be easily reconciled with GAAP accounting since the timing of
underwriting cash flows is not generally equal to the timing of GAAP underwriting income.
Nonetheless, the method has great appeal, perhaps because the present value of underwriting
cash flows is precisely what most people first think of when trying to measure the underwriting

profit net of associated investment income.
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VIII. RISK-ADJUSTED DISCOUNTED CASH FLOW MODEL

(VIIL1)

Under this method, the strategy is to compute a "fair" premium directly. The undemﬁﬁng
profit provision is then calculated after the fact by comparing the fair premium against the sum
of loss and expense provisions. Of course, the key question is: what is the fair premium? The
answer is that the fair premium is the sum of the risk-adjusted present value of the underwriting
cash flows plus an amount to cover the present value of income taxes. The risk adjustment is
accomplished by discounting flows at a risk-adjusted rate that is usually less than the risk-free
rate. Though one could, in principle, calculate a separate risk-adjusted discount rate for each
flow, in what follows, only the paid losses will be subject to risk-adjusted discounting. The
premium, expense, and income tax flows will be discounted at the risk-free rate. While surplus
plays no critical role in fhis model, one must not forget to reflect income taxes on the investment

income associated with the surplus.

The basic equation is:

PV(P;if) =PV(L;i,) + P(FX+ VX;if) +PV(FI‘1§if)

where:
P = Premium
L = Loss

FX = Fixed Expense
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VX = Variable Expense
FIT = Federal Income Tax
i, = Risk-free rate

i, = Risk-adjusted rate

The method is demonstrated in Exhibit 7. The demonstration is 2 simplified version of

the Myers-Cohn model that has been used in Massachusetts rates filings.

The risk-adjusted rate is key to the method. It is calculated with the following formula:

(VIIL.2)

i, =i+B (i, —i)

This formula quantifies the risk-return trade-off and is a simplified expression of the
concepts underlying the Capital Asset Pricing Model (CAPM). CAPM was originally formulated
to describe market prices of stocks and bonds. The idea is that the market demands higher
expected returns for riskier investments. The term, (i, -i), is the market "premium" for an

investment of average risk, or, in other words, i, is the return on an average market portfolio.

The "beta” coefficient relates to the relative systematic risk of the particular investment
under consideration. Itis the ratio of the covariance between the market return and the return

of the particular asset, divided by the variance of the market return. Under CAPM, a critical
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distinction is made between non-diversifiable, systematic risk and diversifiable, non-systematic
risk. A higher return is warranted only for the systematic risk component. To get a stronger
intuition, consider a stock that moves with the market, plus or minus some random fluctuations.
In this case, the beta is unity. If a stock moves in the same direction as the market but with
swings always twice as large, then the beta is two. The same beta results if some random

fluctuations are thrown on top of the systematic double amplitude, market-following swings.

In principle, it is possible to have a negative beta, even for an asset. For example,
suppose the return on a particular stock deviated from the risk-free return in the same magnitude
but opposite direction as the market return. Then, an investor could theoretically achieve the
risk-free rate with a portfolio half in that stock and half in a diversified market basket of stocks.
Since the expected market return is always above the risk-free rate, the expected return on the
hypothetical stock should be below the risk-free rate. Thus beta in this pathological case would
be negative. As far as the author knows, the real world provides no good exémple of a stock
with a negative beta, though some suggest one might be found among the stocks of gold mining

companies.

Applying the CAPM concept to liabilities is a bit tricky. With stocks and bonds, the theory
leads to predictions that can be checked against actual market prices. With liabilities such as loss
reserves, there is no open market with publicly disclosed prices to provide empirical validation
for the theory. Anecdotal evidence suggests that the price for loss portfolio transfers is usually
greater than the present value of the losses transferred when present values are computed at the
risk-free rate. This implies that the beta for liabilities is negative, but supplies no data for

estimating "beta" magnitudes or how beta varies between lines of business.
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An indirect approach to estimating a liability beta is to first calculate the beta for stocks
of insurance companies and then the beta for the investment portfolios held by these companies.
The difference between the market value of insurance stocks and the market value of insurer
asset portfolios must be due to an implicit market valuation of insurer liabilities. With
sophisticated techniques that will not be presented here, a beta for liabilities can be derived.
The trouble is that most insurance companies are multi-line companies so that this method has

not, in practice, been able to distinguish betas by line of business.

Because the method has great intuitive appeal and is directly grounded in modern
financial theory, one might be able to accept some uncertainty about the appropriate beta. By
defining a fair premium without resort to a total rate of return measure, the method neatly
sidesteps the question of what is the right target rate of return. Also, since there no return

relative to equity, the selection of a surplus requirement is not as critical as with other models.
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IX. INTERNAL RATE OF RETURN ON EQUITY FLOW MODEL

Under this method, the underwriting profit provision is set so as to achieve a selécted
target return. The return is calculated by modelling a single policy. As with the PVI/PVE (Present
Value of Income over Present Value of Equity) return discussed in Chapter VI, one constructs a
model to calculate income statements and balance sheets for a fictitious company writing the
single policy. Then, using basic accounting relations, one calculates flows of money between this
company and its hypothetical stockholders. These flows aré called equity flows. The return on
the policy is defined to be the internal rate of return JRR) on the equity flows. If some typical
restrictions prevail, the IRR can be interpreted as the interest rate paid to stockholders on a series

of equity "loans" made to the insurance company.

In general, the IRR on a sequence of flows is the rate, y, if it exists and is unique, for

which the present value of the flows is zero:

X.1)

0 = PV(Ey) = Tx(1+y)7
j=0

Thus, the IRR is the solﬁtion to an n" degree polynomial equation. If, for example, the
flows are (-200, +110, +121), then the IRR is 10% (assuming the flows are at annual intervals),
since -200 + 110*(1.1") + 121*(1.1% = 0. IRRIis a generalization of the interest rate on a loan.

It can be shown that if the IRR exists, then the flows can be expressed as a sum of overlaid

simple loans all carrying an interest rate equal to the IRR. For instance, in the previous example,
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the simple loans are:
(-100, +110, 0) and (-100, 0, +121),

both of which are simple loans at a 10% rate. Adopting the convention that negatives represent
cash outflows and positives denote cash inflows, one can interpret the flows from the point of
view of a lender obtaining 10% on the loans made. However, if all signs of the flows were
reversed, then one would still obtain the same IRR. Only in this case, one would be viewing
matters as a borrower paying 10% on a series of loans. More generally, one should take care
with IRR to be sure to identify what side of the table one is sitting on. The IRR only measures

the interest rate on the loans; not whether one is doing the borrowing or the lending.

Of course, an n® degree polynomial could have as many as n real roots. If the defining
equation has more than one real root, then the IRR fails to exist. In such cases, the flows can
be decomposed in more than one way into a sum of simple loans such that, for each different
decomposition, the simple loans carry a different interest rate. For example, the flows:

(-100, +230, -132)
have a zero present value at rates of both +10% and +20%. These flows can be expressed either
as:

(-100, +110, 0) + (0, +120, -132) or

(-100, +120,0) + (0, +110, -132) .

The first decomposition is the sum of 10% simple loans and the second is a sum of 20% loans.
Not coincidentally, in each of these decompositions, one of the simple loans is a borrowing

transaction and one is a lending transaction.

While the problem of multiple roots could in principle be fatal, in practice it almost never
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arises in modelling property and casualty insurance ventures. Thus, the previous discussion is
merely a caution about the uncritical use of IRR in all situations and not a telling objection to

the use of IRR for the purpose at hand.

The equation for equity flow is:

ax2)

EF; = INC,; - (SCHNG)J.
for j = 0,1,2,...,n

where:

EF = Equity Flow

INC = Total Statutory Income
SCHNG =  Change in Statutory Surplus

Here a variable with a subscript, j, connotes a flow occurring or income accruing as of the
end of the j* time period and a balance sheet evaluated as of the end of the j* time period. The
"0" subscript refers to the start of the first time period. A possible confusion arises under these
conventions with respect to the Change in Surplus variable. The Change in Statutory Surplus is
usually equal to the difference between consecutive Statutory Surplus balances. However, an
exception occurs when surplus is taken down at the start of an accounting period. For example,
in a quarterly model run with a one year, block surplus of $100, the Statutory Surplus account
will be $100 for indices zero through four and then become zero at index five. The Change in

Statutory Surplus will be $100 at index zero and then be -$100 at index four (and not five).
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An simple example of the method is shown in Exhibit 8. It is similar to the procedure

used by the National Council of Compensation Insurance in several states.

The accounting principle behind Equation IX.2 is that the surplus of the company
can change only if it declares income (either a gain or loss) or if it receives or distributes
funds to stockholders. If one ignores unrealized capital gains, changes in non-admitted
assets, and other sundry adjustments, this is exactly true. Note that equity flows are

defined here so that a positive equity flow denotes a flow of money to stockholders.

Inherent in the equation is a critical distinction between the surplus of the company and
the stockholder investment in the company. From the equity flow perspective, what is most
important is what the stockholders will put into the company and what they will get back.
Statutory and GAAP accounting rules and requirements are important, not because Statutory
Surplus or GAAP Equity is in the denominator of an ROE measure, but because they can affect
the equity flows. Statutory Surplus requirements and the conservative bias of Statutory
accounting rules tend to increase the amount of money required from stockholders and delay
or decrease the flow of funds to them. GAAP accounting rules can also impact the flow of
equity, because, in a few cases, GAAP is more conservative than Statutory accounting. One
example of such a "concept violation" is in the accrual of a GAAP policyholder dividend reserve

liability not recognized under Statutory accounting.

While the defining equity flow equation has been given using Statutory Income
and Statutory Surplus, one should more properly determine each equity flow so that the

company maintains a sound balance sheet under both accounting systems. Further, once
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each equity flow is calculated as the difference between Statutory Income and the change
in the Statutory Surplus (during period) balance, one could restate it as the difference
between GAAP Income and the change in the (during period) GAAP Equity balance.
Though the company may have different balance sheets and income statements under
GAAP, the equity flows stay the same. Thus the IRR on Equity Flows is not a GAAP return
or a Statutory return; rather it is the return to stockholders reflecting the constraints of

both accounting systems.

Following the rules of Statutory accounting, expenses such as commissions, premium
taxes, and acquisitions expenses are incurred up-front at policy inception. Other expenses are
incurred as paid or incurred uniformly over the policy term. Expense reserves are held so that
incurred equals paid plus the change in reserves. Premiums are earned and loss and loss
expenses are incurred evenly over the policy term. Earned premium equals written less the
change in the unearned premium reserve. Appropriate loss reserves are posted so that incurred

loss is equal to paid plus the change in loss reserves.

One can now see why the "multiple roots" problem seldom arises in property and casualty
insurance models. Consider that the up-front expense declaration rules of Statutory accounting
and the need to fund the initial required surplus usually force the first equity flow to be negative.

If underwriting losses are sufficiently large, equity flows could remain negative for the policy
term. This happens, since, in the model, the stockholders must fund reserves when premiums
are inadequate to do so. After the first year, a property casualty venture usually generates
investment income and hence positive equity flows. The repatriation of surplus also leads to

positive equity flows. Note that in the model the stockholders are a "bottomless well" providing
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funds as needed to maintain the pre-set surplus requirement. For its part, the company
immediately returns excess funds to stockholders. It does not build up profits or retain surplus

above the predetermined surplus requirement level.

The main virtue of this model is that it calculates a return to stockholders that is directly
analogous to the interest rate on a loan. It is clear what return is being measured. Another
possible strength of the model is that it reflects the rules of accounting insofar as they impact the
flow of funds to stockholders. In other words, the cost of conservatism in Statutory accounting

is included. The unified treatment of all income is an aesthetic plus.

Drawbacks include the need to select a target return and a surplus requirement, This

again forces one to address the knotty issues of how to "price" the elements of risk in terms of
& p

increasing the required surplus, increasing the target return, or both.
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X. CONCLUSION

The reader has been introduced to a profusion of models and may find the whole subject
a bit overwhelming. Indeed, perhaps the major thesis of this paper is that the methods differ not
just in their details but, more importantly, in their basic foundations. It is thus time to step
back, survey the field, and pick out key characteristics. What makes one method different from

another?

The first distinction is whether the traditional underwriting profit provision is used as a
starting point to make adjustments or whether an attempt is made to define a "correct” profit
provision from first principles. The Calendar Year Investment Offset and the Present Value Loss
Offset Methods are procedures of the former type. The other methods are independent of the
traditional load. Except for the Risk-Adjusted Discounted Cash Flow method in which a "fair"
premium is obtained directly, a notion of total return is defined in these other methods and the

profit provision is set to hit a selected return target.

The methods can also be classified by their degree of reliance on calendar year data.
Calendar year investment figures play a key role in the Calendar Year Investment Offset and
Calendar Year Return algorithms. At the other extreme, calendar year numbers play no role at
all in the Risk-Adjusted Discounting method. With the Present Value Offset, PVI/PVE, Present
Value Cash Flow Return, and IRR on Equity Flows, calendar year figures might be used in

selecting interest rates or rates used for discounting, but market risk-free rates are preferred.

Another defining characteristic of a model is how "risk” is reflected. In the Risk-Adjusted
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Discounted Cash Flow method, pricing for risk is central to the model. With all the total return
models, risk is reflected in the selection of the surplus requirement and the target return. Risk
was not considered in the models that use the traditional profit load as a starting point, though

one might be able to put "risk" in after the fact.

When looking ata model, one should also understand the role of accounting conventions.
Accounting constraints are central to the IRR on Equity Flows method because these constraints
impact the modelled flows of stockholder equity. 'Whether one should be measuring GAAP ROE

or Statutory ROS (Return on Surplus) is a major issue in the Calendar Year Return Procedure.

There are a host of other concerns. How are income taxes handled, if at all ? How stable
is the data and the resulting profit provision? How defensible is the method if senior corporate
managers or state regulators question it?

To conclude, no "one true" method has been espoused in this paper. While each actuary
may prefer one method above all others or feel that some are outright nonsense, it was not the
purpose here to spark vituperative debate. Rather, the intent was to impart sufficient
enlightenment so the reader could judge what models are appropriate in a given situation and
to make some sense of models encountered in practice. The reader should also have enough
information to construct simple versions of various models. The underwriting profit provision
will likely be the subject of contention for years to come, and it is hoped that the reader now has

sufficient background to understand the confusion.
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ACCOUNTING GLOSSARY

GAAP (Generally Accepted Accounting Principles) Vs. Statutory Accounting Principles

All insurance companies must report their results to the regulators
in states in which they are licensed using the prescribed format of the NAIC
Annual Statement. The rules for preparing the NAIC Annual Statement
constitute Statutory accounting principles. They are balance sheet oriented
and emphasize the valuation of assets and liabilities on a "liquidation basis"
rather than on the "going-concern basis" used for GAAP financial
statements. Generally, Statutory financial statements display a more
conservative financial position and results of operations than the results
reported under GAAP. The Internal Revenue Service Form which Property-
Casualty insurance companies use to report their taxable income follows

neither GAAP nor Statutory insurance accounting principles entirely.

Capital Gains

The sale of a capital asset at more (or less) than its cost basis for tax
purposes gives rise to a realized gain (or loss). Unrealized gains reflect the

excess of Market Value over Book Value. Unrealized gains and losses in the
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investment portfolio are not included in investment income.

GAAP Equity Vs. Statutory Surplus

Surplus is a Statutory accounting term representing the excess of
assets over liabilities. Statutory accounting conservative valuation rules
exclude some assets from the balances sheet (non-admitted assets). Another
area of distinction is in the treatment of prepaid acquisition expenses for
which Statutory accounting requires immediate expensing and for which
GAAP allows amortization. Both of these differences tend to make the

GAAP equity larger that the Statutory Surplus.
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GLOSSARY OF EXHIBITS

EXHIBIT

TITLE

1A
1B
1C

1D

5A
5B
5C
5D
5E
5F
BA
6B
6C
6D
6E
6F
T7A
7B
7C
7D
7E
8A
8B
8C
8D
8k

8F

Loss and Expense Parameters Used for All Methods
Payment Patterns

Investment Portiolio Yield Calculation

Financial Assumptions by Model

PVI/PVE Model: Inputs and Assumptions
PVI/PVE Model: Underwriting Cash Flows
PVI/PVE Model; Underwriting Income
PVI/PVE Model: Balance Sheet

PVI/PVE Model: Income

Present Value Cash Flow Return Model: Inputs and Assumptions

Present Value Cash Flow Return Model: Investment Income on 'Investible Equity’
Present Value Cash Flow Return Model: Underwriting Cash Flows

Present Value Cash Flow Return Model: Changes in Equity

Present Value Cash Fiow Return Model: Discount Factors

Risk—Adjusted Discounted Cash Fiow: Inputs and Assumptions
Risk—Adjusted Discounted Cash Flow: Underwriting Cash Flow Pattems

Risk—Adjusted Discounted Cash Flow: Tax on Investment Income on Surplus

Risk—Adjusted Discounted Cash Flow: Discount Factors

IRR Model: Inputs and Assumptions
IRR Model: SAP Underwriting income
IRR Model: SAP Balance Sheeet

IRR Model: SAP Income

IRR Model: GAAP Income



%S¢ oljey asuadx3 a|qeleA
G1$ asuadx3 paxi4
G9$ SSO

SAOHL3N T1V HO4 d3sn SHA13NVHVd dSNddXd ANV SSO'1

VI LigIHX4



HH| ‘Mojd yseD peunoosig paisnipy—3sid ‘GAd/IND
‘MOJ USeD anjeA 1uasald ‘19sQ enjeA 1ussaid :sjopow Buimojjo} oy} ul pasn

" 00°G9$ 1e pox|) §9ss0] [eJ0] «

%000} %000} lejol %0001} %0001 00'99% [elol %000} %0001 elol
%00 %000} 0c %00 %0°00} 00°0$ 0c %00 %0°001 0e
%00 %0001 6} %80 %0'00} 05'0$ 61 %00 %0001 61
%00 %000} 8l %80 %C'66 05°0$ 8l %00 %0°001 8l
%00 %0001 Ll %80 %S 86 05'0$ Ll %00 %0001 Ll
%00 %0001 91 %S| %L’ L6 00'}$ 9l %00 %0001 gl
%00 %0001 Sl %S’} %G 96 00'L$ Sl %00 %0°001 Sl
%00 %0001 143 %S} %9'v6 00'1$ 145 %00 %000} 143
%00 %000} el %S’} %1°€6 00'1$ el %00 %0°001 €l
%00 %0°00} cl %1€ %S 16 00e$ ¢l %00 %000} ¢l
%00 %0001 HE %1€ %S'88 00c$ HE %00 %000} L
%00 %0'001 ol %9'Y %¥'G8 00'c$ ol %00 %000} ot
%0°0 %0001 6 %G9 %808 00'v$ 6 %0'0 %0°001 6
%00 %0001 8 Pl L %9'vL 00'6$ 8 %00 %000} 8
%00 %0°001 L %¢C'6 %6°99 00'9% L %00 %000} L
%00 %0°00} 9 %ECl %lL'LS 00'8% 9 %00 %0001 9
%00 %0001 S %lel %¥'St 0s'8$ 1] %00 %0°001 S
%S L1 %0001 14 %ECL %E'cE 00'8% 14 %0'S1 %0001 14
%S'L1 %S'c8 £ %801 %0°0¢ 00°2% € %0'S1 %0°S8 €
%S'LL %099 4 %S9 %<C'6 00'v$ 4 %0'G1 %0°0L 4
%S L1 %S Ly b %1€ %1'e 00c$ v %0'G1 %0°'SS b
%0°0€ %0'0€ 0 %00 %00 00'0$ 0 %00y %0°0v 0
SJuLaWalIdUj ajeuliin Hud, SJUSWIBIOU| ajeuwnlin » Jouend) NQ lem Sjuswsidu] ojewnlin MM@;
QUSCQO‘_QQ JO JUS219d Q@WHCQQ_OQ JO 1Uadiod sieljog &mﬁCQU._Gn_ 10 JUadiad
dSN3IdXd SSO1 NNIW3YHd

suioled juswiAed

gl 1giHx3



[%899 |%/26 |
%EL'y %S2'9
%05°9 %Y8'6
%ey'0C  %¥6°08
%9S'9 %Y6'6
%S8'8 %ce 0l
%80l  %00C)
%0P'8 %98°'6
%EL'9 %68'8
%LP'9 %S9
%1e'9 %9S'6
PIGIA PBIA
xel Xel
1504 ald
feloL [eoL

oL HdiHX3

POYISN JOH Jea) Jepusied
2INpas0id 19SHO enjeA 1uesald
POUISI 189S0 1UBWISAAU] JEDA Jepudlen

%800 %00'VE %20
%000 %00te %000
%000 %00'vE %000
%ETY  %00YE %S9
%000  %00PE %000
%050 %00YE  %9L°0
%000  %00PE %000
%Y9'0  %00ve %60
%000 %00PE %000
%000 %00Pe %000
%000 %00PE %000
PISIA ajey PISIA
Xel Xe| Xej
180d [piopad aid
obeiony

: Ul pasn aJe spjalA oljoiod

oie't
0
0

ove

048

0.8

suien)
feuded
pazijeay
18N

%09'9 %6842 %SL'6 00066 001910}
%ELY  %00PE  %SS9 002t 002’6}
%0S'9 %00PEe %86 006'9 00L'0L
%6L'9L %O0YE  %ESPES 008'h ooe's
%9S'9  %00PE  %P6'6 0098 005'98
%Se'8  %l97Cl %.S'6 000'LL 000'SLE
%8y 0L %L9CL %002l 000' 000's2
%L’ L %l9Z} %688 000'8 000'06
%EE'Y  %BL'BS %688 0009 000024
%3 %290 %SP's  000'0L 000'sSt
%LE'Y  %OOPE %956 000'vS 000'59S
plelA oy PISIA  pewies  BnjeA
Xej Xe] xel SJUoY pue  Jassy
1s0d jelepa{  8id ‘spuspinig  ebeleny
abeleny 1salau]

V101

HSVO

WH3l1 THOHS
Jivis3a vad
SIDVOIHON
jejo]
pauojald

uowiwo)
(porenyeun) SO01S

fejol

dwiexgy—xe|

os|gexej
SANoOg

ANINLSIANI

NOILLVINOT1VO d13IA OI'NO4140d LININ1ISIANI



%051

%0ve
%008
%008
Asuoy maN
VIN

(1

JA auo pisy Mooig.

V/N

%0°Ye

ejey eald—)siy B0
ey Ipy-siy :sess07]
%008

Asuopy maN

VIN

oe

A euo play Mooig,

19pPOW Moj4 Ajinb3 uo
UIN}ay JO djey jelajul

di LigiHx3

[9POW MO[]
yseo peunoosig
paisnipy—jsiy

%0'SH %0'SL %0°GL V/IN VIN
%0'VE %0vE %0 Ve %Ye VIN
(xeL—1s0d)
%008 %00'8 VIN %ge'S V/IN
%89°'9 %89'9
%00'8 %00'8 %126 %26
Asuopy meN AsUop maN pislA ollojiod V/IN pleiA ojogiod
VIN Se ¥ VIN V/IN
oe o€ oe VIN V/IN
1A auo play Nooig, 1A suo pley Moolg, JA suo piey Mooig. V/N V/N
ISpOW AlInb3 jo on[eA POUIoW winjed  POUION J0H ainpadoid 18SHO POUIan 1950
jussald 18A0 aW0aU] MO} ysen JBBA Jepusje) enjeAp juasald  SwodU| JUBULSSBAU]

10 anjep 1uasald

anjep juasaid

TIAOW A9 SNOILJWNSSV TVIDNVNId

Iea) Jepusjen

wniay 1abie

eley Xe | ewoauy|

ejey 1UNoosig
Xel—1sod
xe|-eld

‘PIBIA JUBLISEAU|

ogey Aunb3
O} Wnjwiaid

oney snjding
o} winjweld

Ainb3 g sniding

8dA1 uondiunssy



@ —(e=WL) wsco- uoisinoid 1joid m/n reuly

(€1) %00'S UOISInOId 1old M/N [euonipel}
(Lx(01)=(21) %ses 19SHO SUI0dU| JUBWISOAU]
(a1 uxgees) (L1) %899 PIRIA oljojuOod Xel—Iony
(swniwaid jo Jusoiad e se)

(6)+(9)=(01) %Ec1'08 spung pajddns —1opjoyholod
HJold M/N Teul] pue J8SHO JUSWISOAU|

@)x(2)=(6) %eL swniwald 0} dAlle|oY SOAI9saY

(8) %09 oljey SSO7 9|qISSIWIad

(sieak 901y} 1910 Oj1eI dbRISAR)

(2) oz'1 palinduj SSO7 0} SOAI9SOY SSO01

SOAI9SaY SSO] Uo
spunj paijddns —1opjOyAdI1j0g

(Q)/(F)=(9) %Ecl'8 WNIWalgd poules O] OAIIR|9Y 9ouBjeg

() 000'091% wnwald paules pa1g

(©)—-1@) -0 tIx(1)=() o000'cL$ Hd3n o1 anp aduejeg oljojuod abeirany
(e) 000'se$ S|qeAlp09Yy swnjwald abeiaay

@ %81 oney asuadxgy pred—aig

(1) 000'0S$ wniwalg pauieaun 10911q abeiany

Swiniwiolg pauieaur) uo
spunj paiddns —19pjOyAdIj0g

AOH13W 13S440 INJWLSIANI HVIA HVYANITVO

¢ 1IdIHX3



%82'S = Bununoosi 1o} pasn aley

©-0)=(9) [%LZ | = 19SHO UuMm UOISIAOId 1oid M/N
(#) %0°S = UOISIAOId Mjoid M/N plepuels
@x()=() %eze = J8SHO "Aold Woid Bunumiepun
(@ %0's9 = Oljey $s07 pajoaloid
[%6°16—%b s6l=(1) %S'E = sWialled S$SO7 anjeA jussald ul soualayid
%616 %000t %b'G6 %0001 sjejo]
%00 %00 %00 %0°0 2.0 0c
%90 %80 %00 %0°0 €820 61
%90 %80 %0°0 %0°0 €640 8l
%90 %8'0 %00 %00 $08°0 L
%E'k %S} %00 %00 ¥18°0 9l
%E' L %G1 %0°0 %0'0 $28'0 Sl
%€’k %S’} %00 %00 Se8'0 4!
%E'} %S’} %00 %0°0 av8'0 el
%9 %1€ %00 %00 1580 4}
%L'e %L'e %00 %00 898°0 L
%Ly %9y %0°0 %0°0 6.8°0 0L
%S'S %2'9 %0°0 %0°0 168°0 6
%6'9 %BLL %0°0 %00 206'0 8
%P8 %26 %9’V %0'S v1670 L
%YL} %2 %E'6 %00k 926'0 9
%ECH %L'el %L ¥ %0°'SE 8E6'0 g
%L LE %E2} %L'E2 %0'S2 0S6'0 4
%y'0L %80k %2 61 %0°02 2960 €
%09 %29 %9'vk %0°Sh S/6°0 2
%0’ %L'e %6'6 %00k /86°0 !
0197 jea)  uianed 0197 lea) uianed io1oe4 ity
je sanjea aur 1e sanjep aur] unoasiqy
juasald pajenjeAns  juasald aousIajey

SNH311Vd 1NOAVd SSO'1
AOH13IN 135440 INTTVA 1INJS3Hd

g HgiHxX3



(€)/)=(¥1) [ %0S1L | (304) A1nb3 uo uinjay |

g'2/(1)=(oney 3/d)/(1)=(€}) |%00°0v e 1v$ Alinb3
(LD+(9)=(21) | %66'S 61°9$ owoouj 1o\ [e1o]
%89°'9X(6) = (PIA XeL—18UVY)X(6)=(11) || %8S L e8'/$ 114V SWO0OU| JUSW]SBAU|
%.2'6X(6)=(PIAXeL—ald)x(6)=(01) || %ecS 0} 1801$ SWIODU[ JUSWISOAU|
(8)+(2)=(B) | %9¥'ELIL 92'LL1$ spun4 a]qisaAu|
0'e/(1) = (oned s/d)/(1)=(8) | %ee'ee SY'vES snjding
(01 aur1 2'yx3 @8s) (2) |%E1'08 18'28$ | spund paiiddng JapjoyAdijod
(%7e—1) X (S)=(9) ||%6S | — ($9°1$) Xe | —Ioly uren p/n
[P+ ) +@)] — (1)=(S) |%lve— (6v'2%) ulen m/nN
%G2 X (1)=(¥) | %00°S2 ¥8'62$ asuadx3 a|qeueA
(€) | %15 PL 00'GI$ asuadx3 paxid
(@) || %6829 00'G9% SSO
(1) /900001 Ge'e0L$ wnjwald

wald Jjo % %

AHVIWNNS
AOHL1IW 3J0Y HVIA HVANI1VO

¥ LigiHX3



leaA 1811 oyl jo Buluuibaq ayl 1e poalen|eAd .«

1eaA 1S11) 8U} JO pus 8y} 1e palenjend «

OB —1=(11) [%S80 — —— UOISINOI 11JOld BuumIapun
(€)+@)=(01) | %5166 16'901$ ———= A paulquio)
®/=6)| ———- ———— | %0'SlI uinjoy fenuuy
(39 'yxgees) (8) | ———— ———— | 126¥$  k+AHND3 OnJEA JUSSBIH pazIlENUUY
(9)—(Q)+H)=(2) || %LL'L £L'/$ 8e'/$ awooUu| [e10]
(49 "uxg @9g) (9) | %69'E 86'c$ 08'c$ Xe| awoou]
(49 "'ux3 @es) (S) | %LO0L 08°01$ 12018 SWI0oU| JUSW]SaAU]
(€)—(@)—(1)=() | %580 26'0% L7°0% awoou| buuMIapu()
(e) |[%06°8¢ 16'Lv$ v, 'ev$ asuadx3 palnouj
(@) %5209 00'59% 26'99% SS07 polNnou|
(1) 9007001 68°201$ L0°LLES wniwald paule]

waid JO % $ » ANTVA

ANTIVA T1nd IN3IS3Hd

AHVINANS
T13dON JAd/INd

VS 1IdIHXd



%0'G| uinjoy }obiej]
%1E oley Xe | awoou|
%00°'8 bununoosiq 10} pasn aiey
%008 SJUSW}SOAU| UO PIDIA
0'€ oney snjding—o}—wniwald

leaA suo pley oojg,

snjding

'sib ¢ 1Xau Joj AjusAs %Sz uoli dn %52

dVvS

*s11b  Xeu Jof Ajusns 944G/ ‘uol dn s

dvvd

:uondwnssy [elnsu| asuadxy [ejoj

%SC oney osuadxy ajqeuep
G1$ asuadxg poxiq
G93% SSO
SNOILdINNSSY ANV S1NdNI

13AON IAd/IN

ds LIgIHX4



0gy 059 6.0} sjelo]

00 00 00 02
00 S0 00 61
00 G0 00 81
00 G0 00 Lt
00 0l 00 9}
00 0l 00 Gl
00 0} 00 pl
00 0L 00 el
00 02 00 )
00 02 00 Al
00 0¢ 00 0l
00 0 00 6 -
00 0'S 00 8
00 09 00 L
00 08 00 9
00 g8 00 g
e/ 08 29l b
e 0L 29l e
e/ 0y Z9l 4
e/ 02 Z9l !
92l 00 Z'eh 0
mm:mﬂxm §807 wniweaig .;O
pied pied pied _

SMO1d HSVD DNILIHMYIANN
T4dONW 3Ad/INd

o6 L1diHX4



60 60 02y 02y 069 6°20} s[el01

00 00 00 00 00 00 0¢c
00 00 00 00 00 00 6}
00 00 00 00 00 00 8l
00 00 00 00 00 00 yAS
00 00 00 00 00 00 9t
00 00 00 00 00 00 Gl
00 00 00 00 00 00 145
00 00 00 00 00 00 el
00 00 00 00 00 00 gl
00 00 00 00 00 00 b
00 00 00 00 00 00 0t
00 00 00 00 00 00 6

00 00 00 00 00 00 8

00 00 00 00 00 00 L

00 00 00 00 00 00 9

00 00 00 00 00 00 S

6¢ 1’8 6L 9¢ €91 0°Le 14

6°¢ 18 6L 9¢ €9l 0'Le €

6¢ L8 6L 9¢ €91 0'le 4

6¢ 1’8 6L 9¢ €9l 0'L¢c b

S0L— G'le— S0l G'le 00 00 0

auIooUuj OLWiodU] asuedxg osuadxdg Ssso7 wniwalid AHO
M/N MnN polindu}] psiindu} palindu] pauied

dvvo Aiominiels dvvo Aionieig

JWOODNI DNILIHMHIANN
T3AON AAd/IAd

as 1giHx3



"$10}0B} JUNOOSIP 8U} Jo wins sy Ag senjea Aiinbe Ausuenb pejunoosip
a1 Jo wins ay; BuipINp BIA pezijenuue s; Anb3 dyvo snjeAuessid «

«(pazifenuuY)

o6

00 00 00 00 00 00 00 00 00 00 00 00 00 0¢
00 00 00 00 €0 00 00 00 00 00 00 00 00 6}
00 00 00 00 g0 S0 00 S0 00 00 S0 00 00 8l
00 00 00 00 2 ot 00 04 00 00 oL 00 00 L}
00 00 00 00 0¢ SL 00 gl 00 00 1] 00 00 9i
00 00 00 0’0 o¢ g'c 00 S'c 00 00 g'c 00 00 218
00 00 00 00 0y g'e 00 g'e 00 00 g 00 00 148
00 00 00 00 0's Sy 00 Sy 00 00 Sy 00 00 el
00 00 00 00 g9 G'q 00 g'g 00 00 g's 00 00 cl
00 00 00 00 g8 gL 00 gL 00 00 S'L 00 00 L
00 00 00 00 0L S'6 00 S'6 00 00 S'6 00 00 (118
00 00 00 00 Syl gt 00 A 00 00 Gcl 00 00 6
00 00 00 00 06l g9l 00 g9l 00 00 g9l 00 00 g
00 00 00 00 S'Vve Sl 00 G'lc 00 00 §'ic 00 00 L
00 00 00 00 s'le S/l 00 g'le 00 00 G'/l2 00 00 9
00 00 00 00 JAVAS] g'Ge 00 g'se 00 00 G'Ge 00 00 S
&'8e rAIN Y 0'9¢ 00 9'cg 008 00 008 0'9e 0'9¢e o'y 00 00 14
6'ehy S'9b ¢y ] 06 ¢'l8 29l el 0'9¢ 0'9¢ 8'6¢e L'y 02 €
26 FARR g9 g0l 1'G6 G'e6 ¥'ce 6'Scl 0'9¢ 0'9¢ S'9% ¥'e 6'¢S 4
6'G9S 6'9S FARR* L'Sh v'.l6 L'96 9'gy gehl 0'ge 0'9¢ i ol 608 3
00 00 6'9S 0'le 0 0’86 L'v9 L9t 00 0'9¢ 00 68l 6'L0} 0
Anbg Aunb3 Anb3 uolsinboy  sjossy slossy 8|qeAIgd9Yy S1assy snjding sniding 8AesaYy ©OAIgSaY 8Alesey D
dVVvo dvvo dvvo paiiajeq 2]gRISOAU| 9]QRISOAU] winjwsaid ity) 1o jo SSO7 asuadxy wniweld
anjep no-6Buung np-puz abeioay Buung pu3 Aionielg peuseaufn
uasald

133HS JONV1IVd
T3AONW 3Ad/IAd

3¢ HgIHX3



*suoIsincId 8poo Xe] JUaJIng YiIm PIoooR Ul Jou st iusuneas payyduwis siyl
*8lI0oU] Xe ] ~ald dyVD 0191kl xel Buifidde AqQ pauleiqo s Xel stloou]

LL Ll o'v L 60 JARN S 60 801 sjelop
00 00 00 00 00 00 00 00 0e
00 00 00 00 00 00 00 00 6l
00 00 00 00 00 00 00 00 8l
00 0’0 00 00 00 00 00 0’0 L}
00 00 00 00 00 00 00 00 gl
00 00 00 (A4 0’0 L'o 00 1’0 Sl
0 }'0 00 1’0 00 1’0 00 0 14"
Lo 10 0’0 10 00 Lo 00 L'0 el
L0 0 00 ] 00 L0 00 L0 ch
10 'O 10 c'0 00 20 00 20 LE
L0 'O L0 c’0 00 c0 00 0 018
Al c0 L0 0 00 €0 00 €0 6
S0 c'0 L'o ¥'0 0’0 0 00 0 8
€0 €0 <0 S0 00 S0 00 S0 Z
70 7’0 c'0 g0 00 9’0 00 90 9
L0 L0 0 b E 00 L 00 F'E S
o'e <8 St Sy 6'C L6 1’8 9L 14
0e £'8 gt 9’y 6¢ 6'6 1’8 8} e
L'e £'8 gt Ly 6'¢ 66 1’8 8L 4
1'e '8 9l L'y 6'¢ 00}k }'8 6L I
69— 6°LS— g'e— S0L— S0L— s'le— g'Le— 00 0
awiodU] BWOodU|] Xel dWwodU] duWodU] BWOodU] BwWOodU] BwWodU] 1Y
dvvo Aloimels swoou]  xeil—aid  M/N xe1—aild M/N UBLWISAAU]

dvvD dvvD Aioimeys  Aloimiels

JWOONI
T3AdON JAd/INd

49 LgiHX3



uinjas jo el 1obie] 18 JeaA 1S 8U] JO LBlS 8U] 18 Palen|eAT 4«

IeoA 111} 8U} JO LBl 8yl Je palen|eAT «

(€)—(@)—(1=(11) |[%EE0— ————— p——— UOISIAOIJ 11J01d Bunumiapuf)

(e)+(2)=(01) || %€E 001 ——— ———— pauiquion
6| ———— 0003 »+ P5'S$ Alinb3 ui sebueyn
(L) +(5)=(8) ||%¥SL Yo' LS ¥5'G$ Mol yse) [ejol
(re—1)x(9)=(2) | %9L'L .8°1$ 8L'1$ snjding uo awoduj AU| Xel—Jayy
(9) |%.92 £8'2$ 0,2$ snjding UoO dWO2U| JUDW]SAAU]
(%¥e—1)X(¥)=(S) | %2 0— (€2°0%) 9/°€$ mol4 ysed M/N xej}—Iiayy
€)-@)—-(1)=() |%ee0- (se°09%) 69°'G$ mol4 yseD bupmiopun
(€) |%cl'6e GS'1v$ 610v$ asuadx3y
@) (%1219 00°'59$ vE'25$ SS07]
(1) %0000} 02'901$ 22e01$ wnjwald

waid Jo % $ » ANTVA

ANIVA T1Nd IN3IS3Hd

AHVYNINNS

T4AON NHNL13H MO'1d HSVO dANTVA LNIS34Hd

V9 LigIHX3



d9 LidIHX3

%0°Gl uinjay jobie|
%VE 9ley Xe] Swooduj
%00°8 Bununoosiq 10} pasn d91ey
%00°8 SJUSWISOAU| UO PISIA
'l oney snjding—o031—Ajnbg
1eal auo pjay Mooig, Aunb3g
o€ oinjey snjding—o}—wniwald
leaA suo pjay Mooig. sniding

%S

onley asuadxg ajqeuep

G1$

asuadx3 paxi4

G693

SSO

SNOILJWNNSSY ANV SLNdNI
1H4AdOW NHN13d MO1d HSVO dANTVA LN3dS34d




Anb3 sjgiseau] sjenbe snjding SeWNSSY 4«
ot'Ge$ =00'e/ 02°'901$

(1e1ienb 15} jO
yels o} Bununoosip)

£56°0 loyoe anjep
juoesald

£€8'c$ jelol
00°0% 00'0¢% 0c
00°0% 00°0% 6l
00'0$ 00'0% 1538
00°0% 00'0$% L
00'0% 00°0% gl
00'0% 00°0$ Sl
00'0% 00°0% vi
00'0% 00°0% el
00°0% 00'0% cl
00°'0% 00'0$ LE
00'0% 00°0% 038
00°0$ 00°0% 6
00°0% 00'0% 8
00°0% 00°0% YA
00'0$ 00°0% 9
00°0% 00°0% g
WA ob'ge$ 14

1L 0% ov'ses g

LL 0% 0P'seS c
LL0$ ovr'ses L
00°0% x OV'Ge$ 0
snjding uo snjding Fite)
auloou|
IUDWISOAU|

xx ALINO3T J191LSIANI. NO JWOONI LNJWLSIANI
T3AONW NHNI3H MOT1d HSVD aNTVA IN3IS3Hd

09 1igiHX3



(1ouenb 1s| jo uels
01 Bununoosip)
slojoed anjep

196°0 2880 cl6°0 jussaid
€0— Gy 099 290} sjejol
00 00 00 00 0c
S0- 00 S0 00 6}
g0 00 S0 00 81
G'0— 00 S0 00 Ll
0t— 00 o'} 00 91
L 00 0’} 00 Gl
0b—- 00 0} 00 14"
0'k— 00 o't 00 8
0¢c—- 00 0¢ 00 cl
0¢c— 00 0¢c 00 b
0e- 00 oe 00 ]
0v— 00 74 00 6
0'G— 00 0'S 00 8
09— 00 09 00 L
08— 00 08 00 9
G'8— 00 G'g 00 S
L0 gL 0’8 6'Gl 14
L'} gL 0L 6°Gl e
LYy gL ot 6'Gl c
L9 €L 0¢c 6'Sl b
0'0g gcl 00 G'ch 0
MO[] asuadxg Ss07] wnjwald 1o
yse)d pied pied pled

M/N 1N

SMO1d HSVO HDNILIHMHIANN
T3AdONW NHN13H MO1d HSVD dNTVA LN3S3Hd

as 1idiHx3



S'G 00 sjeiol

00 00 00 0c
00 00 00 61
00 00 00 81
00 00 00 L)
00 00 00 9l
00 00 00 Gl
00 00 00 !
00 00 00 gl
00 00 00 Zl
00 00 00 L
00 00 00 ]!
00 00 00 6
00 00 00 8
00 00 00 L
00 00 00 9
00 00 00 G
6'9c— Ggh— Sy 4
00 00 Gy e
00 00 G2y 4
00 00 Gy b
Gy Geh Ay 0

Aunbj ur Aunb3j ur Aunb3g iity)
abueyn abueyn
Ad

ALIND3 NI SHONVHO
THAON NHN134H MO14d HSVYO ANTVA LNJIS34dd

39 L1diHXd



%00°G1 Aiinb3 uisabueyn

£56°0 %008 Aunb3 Auj uo sawoouj AUj
4960 %00°8 sasuadxy

288’0 %008 $9SS07]

2.60 %008 wnjwold

jojoe Bununooasiq wWwajy|
junoosiq ulpasq aiey

(1eaA 1s11) JO HelS 0] BuiluNOIsIp) S1010B4 JUNOISI(]
T4AdONW NHN13H MO1d HSVO dNTVA LNJdS3d4dd

49 1191HX3



leah 1s11} 8Y} JO pus a8y} Je pajenjens .

(2)—1=(8) [%09°c— Sp— ———= | uoISinold 1jold bunumiapun
(€)+(@)=(2) ||%09°€01 S¥'G01$ ———= paulquo)
(1)=(8)+)+(e)+()=(9) ———— [Z¥'901$ elo1
(QZ uxg #9s) (9) ||%16°0 26'0$ S6'0$ snjding uo awoduj AUj Uo | |4
%vex[(e)—(e)—(D]1=) |%ze | — (s2'19) 89'0$ MO[] ysed m/n uo 114
(€) ||[%v.L 68 St'0v$ Gz'ers asuadx3g
(@) ||%98°€9 00'59$ 85°29% SSO07
(1) |%00°001 EYAIE ¥8'901$ wnjwaid

wald Jo % $ » ANTVA

ANTVA T11n4d IN3ISIHd

AHVYNINNS

TIAOW MO14 HSVYD A3INNODSIA AILSNrav—XSH

VL4 11gIHX3



d4 1IdIHXd

% Ve

aley Xe] owodu|

%EL9 ojey paisnipy—)sid
0SL°0— JU3IdIB0 rlog
%0501 uin}ay 19)iep abelaay
%00°'8 ajey 9914—)SIH
0'¢ oney snjding—o01—wniwald

1B3) U0 piay ,130ig,

sniding

%S¢S

oney asuadxy sjqeuep

Gl$

asuadxy paxiq

S9%

SSOT

SNOILdWNNSSY ANV S1NdNI

14dON MO1d HSVO dJd1NNOOJSId d3LSNradv—MsSid



121400 £96°0 0s0°L (read 1814 Jo
puo o1 Bununoosip)
sl10}oe- JuUNnoosI(

%00°8 %EL9 %00'8 Bununooasiq
ul pesn soley
000} 000°L 000°1 sjejolL
000°0 000°0 0000 0c
0000 800°0 0000 6l
0000 800°0 000°0 81
0000 8000 0000 Ll
0000 S10°0 000°0 9l
0000 S100 000°0 gl
000°0 G100 00070 14}
0000 S100 0000 el
000°0 L€00 0000 ¢l
0000 leoo 0000 LE
000°0 9v00 000°0 oL
0000 ¢90°0 0000 6
0000 12200 0000 8
0000 ¢60°0 0000 L
0000 €2l0 0000 9
000°0 110 000°0 g
G/1°0 1A N 0510 12
GLL0 8010 0S10 e
SLL0 €900 0510 c
GL1°0 100 0S50 1
00€'0 0000 00¥°0 0
uisned ulaned uianed np
osuadxgy ss07 1uawihey
pled pied wniwalid

__SNHJ1llvd MOTd HSVO ONILIHMHIANN
T4AO0N MOTd HSYD dd1INNOJSIA a31snNrav—-Msid

OL LdiHX3



0e0’} Jojoe-1unoosiq

£260  ¥LLT siejo)
0000 000°0 0000 0c
0000 0000 0000 6l

0000 0000 0000 8l
0000 0000 000°0 Ll
0000 0000 0000 9l
0000 0000 0000 Gl
0000 0000 0000 Vi
0000 0000 0000 el
0000 0000 0000 4"
0000 0000 0000 HE

0000 000°0 0000 ot

RrAY 6290 /1c6'ee
0000 0000 /lc6’ee
xe] snjding sniding 11D
awloou]  UO awosUj
jelapad JuswWisaAu]

000°0 0000 000°0 6
0000 0000 0000 8
00070 000°0 000°0 L
0000 0000 000°0 9
0000 0000 0000 S
AN 690 Lc6°Ee 14
€20 6490 [c6°ce €
}ec’0 6290 Lc6’ee 4

b

0

SN1dHNS NO JWOINI INFWILSIANI NO XV L
T3AON MO1d HSYD d41NNOODSIA a3isNravy—Msid

aZ 1giHx3



%EL'9
0SL0~—
%0501
%00°8

o1ey paisnipy—isiy
1uaIoKje0 Blog

aley jodiep abeioay
ojed oal4—)SiH

arey palsnipy—isiy jo uonejnoe

0eo’L
Sko'L
€960
0s0’'t

9%00°8
%00°8
%E1'9
%00°8

snjding uo duj Auj uo xej
sosuadxy

$9S8507]

wnjwald

Jo108] Bununoosig
junodsiq Ul pas( o1ey

waj|

(1eah 351y Jo pus 0} BupuNoISIP) SHOLOVL INNODSIA
300N MOTd HSVO GIINNOODSIA a3 ISNrav—JiSH

34 11gIHX3




V8 LIgIHX3

uinjay 18bie| ay] 01 |enba st smoj4 AINb3g uo Y| Yyoiym 18 wniwsld

) —(1)=(3)
(€)+(@)=()
(e)
(@)
(1)

UOISInOld HjOo1d Bunumiapun

%LZ\ -———=
%E.L 86 €L'201$ pauiquo)
%28 8¢ gLers asuadxg
%06°6S 00°59% SSO7
%00°001 1S'801$ xuniwaid
wald JO 9% ..A.w

dN1VA T1N4

AHVINNNS

T3d0OWN 4l



uinjay 1obie]

%0°G1

%VE 9leHy Xe | awoodu|
%00'8 bugunoosi(y 10} pasn aiey
%008 SJUBWI]ISOAU| UO PJBIA
0¢ onley snjding—o0}—wnjwald

leaA auo pjay »oo|g,

snjding

'siib 4 Xau Joj Ajuaas %se ‘ol dn %g/

dVS

"shb p 1xau 10} Ajuane %5/ ‘uoly dn %ge

dvvd

:uondwnssy [eunauj asuadx3 |ejo]

%52 oljey asuadx3 ajqeuep
GlL$ asuadxg paxi4
G993 $S07

SNOILdINNSSY ANV SLNdNI
T4AOW HHl

d8 LidiHX3



'l 12y 059 S804 12y 059 5’801 sjejo|

00 00 00 00 00 00 00 02
00 00 00 00 00 S0 00 61
00 00 00 00 00 S0 00 8l
00 00 00 00 00 G0 00 b
00 00 00 00 00 oL 00 9l
00 00 00 00 00 ol 00 Gl
00 00 00 00 00 0L 00 4t
00 00 00 00 00 0} 00 el
00 00 00 00 00 0¢ 00 4!
00 00 00 00 00 0¢C 00 FE
00 00 00 00 00 0'¢ 00 ot
00 00 00 00 00 (1R7 00 6

00 00 00 00 00 0'S 00 8

00 00 00 00 00 09 00 L

00 00 00 00 00 08 00 9

00 00 00 00 00 g8 00 g

28 92 €9l A v'L 08 £91 14

2’8 92 €9l b22 A 0L £9l £

2’8 9¢ €9l 12 vl (187 £'9l 4

Z8 9¢ €9l 1'/2 A 0z £9l b

9'I1e— 9'le 00 00 9¢glh 00 vey 0

OWIOJU] mw:maxm 8807 wnijwealid mm:mﬂxm_ SS07] wniwoald .SG
>>\D palinouj poalinduj pauiej pled pied pled

Aiomnjelg  Aloinielg

JWNOODNI DNILIHMYIANN dVS
TJAON "4l

08 LigIHX4d



00 00 00 00 00 00 00 0c
€0 00 00 00 00 00 00 6l
80 00 g0 00 g0 00 00 8t
el 00 o't 00 o't 00 00 YA
0¢ 00 Sl 00 gl 00 00 91
0¢ 00 Ge 00 Gg¢e 00 00 Gl
ov 00 ge 00 g'e 00 00 145
0'G 00 S 00 Sv 00 00 el
g9 00 GG 00 g'G 00 00 ¢l
'8 00 S’ 00 gL 00 00 HE
0Lt 00 G'6 00 G'6 00 00 ol
Svi 00 G7cl 00 gcl 00 00 6
06l 00 G99l 00 G'9t 00 00 8
S've 00 S'le 00 S'le 00 00 JA
G'le 00 S'lS 00 Gl 00 00 9
8'/S 00 Gg'Ge 00 G'Ge 00 00 S
8't8 00 ¢'08 ¢'9¢e 0vy 00 00 4
£06 €91 8'c¢0!} ¢'9e 8'Ge LY ble €
G'G6 9¢ce y'9ct ¢'9¢ S'9¢ G'6 t 401 4
6°.6 88y 0'9vlL c'9¢e eyl vl ¥'18 b
00 }'G9 9'€9l ¢'9¢ 00 06l G801 0
slossy 9|(BAIDJ8Y Sslossy snjding 9AlOSdY OAI9S9Y OAI9SdY 10
a|gelsaAU] wnjwald dvs Ss07 asuadx3 wnjwaid
m@m._m>< >._Ou3umuw pauleauf]

133HS d0NV1Vd dVS
THAdOWN Y4l

as LigiHx4



"SUOISIN0ID B8p0D XE} JUSLIND YIM PJODOE Ul JOU SI Jusuuyes; paiyjduis siyl
"awioou| xe}—said Aloinielg o1 ejel xey eyl buiAjdde Ag pauieiqo sixe] sawooduj «

18 00 18 2y get vl gol siejol
00 00 00 00 00 00 00 0¢
00 00 00 00 00 00 00 6}
00 00 00 00 00 00 00 8}
00 00 00 00 00 00 00 Ll
00 00 00 00 00 00 00 91
00 00 00 00 0 00 }0 Gl
L0 00 0 00 0 00 L0 14"
10 00 0 00 +0 00 10 el
0 00 0] 00 L0 00 0 ¢l
0 00 1’0 b0 ¢0 00 ¢0 FE
1’0 00 ) 10 ALY 00 ¢0 0ot
¢0 00 rA) L0 €0 00 €0 6
¢0 00 ¢0 O 70 00 70 8
€0 00 €0 ¢0 S0 00 G0 L
70 00 0 ¢0 90 00 90 9
L0 00 L0 0 ' 00 FL 1]
Sy ¢ 9c— £8 9l 6’6 c¢8 9’ 14
'8 00 '8 9l 00} '8 8’ €
G 00 g8 g9’ 0L 8 6’} 4
G'8 00 g8 L'} Ol c8 6l 3
cv9— ¢9¢ 08— 9¢c— 9'le— 9L~ 00 0
MO]H mJ_QL_:w aWwIodU} »Xel QWoJU] awioouj aWwoou|] a
>w_3—um ul QDCNEO >.—Ow3u.mww auwioduj Xel—oald >>\: 1UBW]SoAU]

Aioinielg Alomnjels

dWOONI dVS
THAdON d4l

d8 1igiHX3



}'8 '8 ¢cl ¥ L'ey L'cy S[elo]

00 00 00 00 00 00 00 00 00 00 0c
00 00 00 00 00 00 00 00 00 00 6l
00 00 00 00 00 00 00 00 00 00 8l
00 00 00 00 00 00 00 00 00 00 Ll
00 00 00 00 00 00 00 00 00 00 9l
00 00 00 00 00 10 00 00 00 00 Sl
10 00 00 00 10 10 00 00 00 00 vl
10 00 00 00 10 10 00 00 00 00 el
10 00 00 00 10 10 00 00 00 00 Al
10 00 00 00 10 A0 00 00 00 00 FE
10 00 00 00 10 2o 00 00 00 00 ol
20 00 00 00 Al €0 00 00 00 00 6

2o 00 00 00 2o 0 00 00 00 00 8

£0 00 00 00 €0 G0 00 00 00 00 .

0 00 00 00 0 90 00 00 00 00 9

L0 00 00 00 .0 FL 00 00 00 00 G

Sy ¥ iv— £'G— 29c— 0¢ 9v 0 00 6. 92 %

'8 £'G— £'G— 00 > LY 0¢e £'s 6. e €

g'8 £G— £G— 00 A 8v 0¢e G0l 62 9¢ Z

S8 £G— €G- 00 2e 6 0e 8'Gl 62 9¢ b

Zv9-— rAVAS] 112 29e VWA SOl G0l— Fe S0l 91e 0

MO[] abueyn uoisinbdy snjding 8WoOU] 8wWodU] oWodU| UoHISINbdoyasuadxg osuadxg 1D
Aunbg Ainbg pauvjag ul dVvD xXel—ald M/N palgja peundu] paunouj

ui ebueyy ebueun dvvD dvvo dvvo Aoinielg

dWNOODNI dVVD
T4AOWN Hdl

48 11dIHX3



