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Financial Pricing Models for Property-Casualty insurance Products:
Modeling the Equity Flows

by Sholom Feldblum and Neeza Thandi

This paper and its companion papers present the use of return on capital financial models to
price property-casualty insurance products. This paper focuses on the cash flow and equity
flow modeling that underlies the financial models. The companion papers complete the
description of return on capital pricing models. The first two appendices to this paper —
Appendix A on federal income taxes and Appendix B showing the workers’ compensation
pricing exhibits — apply to all the papers in this series.

FLow oF FUNDS

Financial models to quantify the expected profitability of a business project consider the net
present value of a series of cash flows or the internal rate of return of those cash flows. The
models are used to set product prices and to measure business performance.

The cash flows represent the expected flow of funds to and from the suppliers of capital. The
suppliers of capital are termed the owners, the investors, the shareholders (or stockholders),
or the equityholders; we generally use the term “equityholders” in this paper. Aithough mutual
insurance companies do not have stockholders or investors, and the “ownership” status of
their policyholders is not clear, we assume that they face the same capital management
constraints as a stock insurance company faces.

For non-regulated industries, the cash flows to and from the company are reasonable proxies
for the equity flows to and from the equityholders.

1. A cash flow into the company provides shareholider dividends to the equityholders.
2. A cash flow out of the company necessitates a capital contribution by the equityholders.

The use of company cash flows as a proxy for the implied equity flows assumes that the
company cash flows can be paid as dividends to equityholders. Forregulated industries, such
as insurance and other financial services, this assumption is not correct, because of statutory
reserve requirements and risk-based capital requirements.

For pricing property-casualty insurance products, we explicitly examine the expected flow of
funds to and from the suppliers of capital — or the implied equity flows — not the fiow of funds
to and from the company. To calculate the implied equity flows, we project the future cash
flows, and we adjust for statutory requirements and federal income taxes.’

' When the meaning is clear, we sometimes refer to implied equity flows simply as equity flows.
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Cash flow projections are easier for insurance contracts than for many other commercial
products. Most insurance underwriting costs are variable, and the overall demand for
insurance is relatively stable. In contrast, other commercial products often have large fixed
cost components and fluctuating demand from year to year.

Cash flow estimation techniques are not unique to insurance, and actuaries are proficient at
these estimation tasks. We assume here that future cash flows to and from the company have
been properly estimated and that statutory and tax provisions have been accounted for. Our
task is to determine the implied equity flows from which the net present value and the internal
rate of return are calculated.

Cash Flows and Equity Flows

In most industries, cash flows to and from the company are reasonable proxies for the cash
flows to and from the suppliers of capital. If a company invests $1,000 attime t=0and it
receives $1,100 attime t=1, the pricing model assumes that the company’s owners provide
the $1,000 in capital at time t = 0 and receive the $1,100 at time t = 1.

This is true for unregulated manufacturing or service enterprises and for some utilities. The
accounting requirements for these industries are not directly relevant to return on capital
pricing models. The models focus on projected cash flows and currentincome tax liabilities.?

Regulated financial institutions — life insurance companies, property-casualty insurance
companies, depository institutions, and certain investment firms — are different. Forthese
industries, the cash flows to and from the company do not necessarily reflect the cash flows
to and from investors. The potential dividends to equityholders and the capital required from
equityholders depend on the statutory funding requirements for loss reserves and on risk-
based capital requirements, not just on the cash and similar assets held by the company.

For the major property-casualty insurance transactions — premium collections and loss
payments - the two sets of cash flows generally have opposite signs. A premium coliection,
which is a cash inflow to the company, generally necessitates a capital contribution by the
equityholders. A loss payment, which is a cash outflow from the company, generally allows
a return of capital to the equityholders.

2 Current income tax liabilities are the taxes assessed by the IRS. Accrued tax liabilities are the sum
of the current tax liabilities and the deferred tax liabilities. If there are no expected changes in the tax rate, the
accrued tax liabilities equals the book income (either GAAP or statutory) times the tax rate. We use a balance
sheet orientation — not an income statement orientation ~ to evaluate the deferred tax assets and liabilities; see
SFAS 109. We adjust the statutory deferred tax asset for its admitted portion; see SSAP No. 10.

447



Solvency monitoring by governmental authorities is the underlying rationale for the difference
between the company cash flows and the implied equity flows. The flow of funds to suppliers
of capital, the “equityholders,” can be inferred from

o the company cash flows,
® capital requirements imposed by regulatory authorities,
® reserve requirements and other accounting regulations.

To distinguish between the company cash flows and the flow of funds to suppliers of capital,
we refer to the former as cash flows and to the latter as implied equity flows. The financial
community uses the term “free cash flow” instead of implied equity flow. Atkinson and Dallas
[2000], chapter 11, use the term “distributable eamings” instead of implied equity flows.®

We summarize below the signs of the company cash flows and the implied equity flows for the
four major types of property-casualty insurance transactions. A positive flow means an inflow
to the company or to the equityholders. A negative flow means an outflow from the company
or the equityholders.
Company Implied
Cashflow Equity flow

Premiums collected + -
Losses paid - +
Expenses (including federal income taxes)* - -
Investment income received + +

The actual relationship between the cash flows and the implied equity flows is complex, and
the chartabove does not do full justice to this topic. The illustration below shows the intuition
for the implied equity flows stemming from premium collection. The textof this paper, and the
associated flowcharts, graphics, and tables, works through the cash flows and implied equity
flows for a more complete illustration. Appendix B shows the full cash flows and implied equity
flows for a workers’ compensation pricing analysis, using a 50 year (200 quarter) return on
capital pricing model.

Hllustration: A policy with a premium of $1,000 is written and collected on December 31,
20XX. The agent's commission is 20%, and the capital requirements equal 25% of the
written premium. We ignore for the moment the tax liability and the deferred tax asset.

¥ The life insurance pricing model in Atkinson and Dallas [2000] parallels the property-casualty insurance

pricing model in this paper. The differences between the models reflect the differences in reserve requirements
and federal income tax liabilities between life insurance and property-casualty insurance.

4 For both life insurance and property-casuaity insurance, deferred taxes are included with current tax
liabilities. When Atkinson and Dallas wrote their textbook, statutory accounting did not recognize deferred tax
assets and liabilities, so they restricted their treatment of deferred taxes to GAAP return on equity models.
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F The net cash inflowfrom the policyholder to the company is $1,000 (premium)—$200

(commission) = $800 on December 31.

@ The company receives $800 (netof commission), butitmust hold a $1,000 uneamed
premium reserve and it must support the policy with $250 of surplus. The cash
outflow from the equityholders is ($1,000 — $800) + $250 = $450.

Free Cash Flows and implied Equity Flows

The distinction between company cash flows and implied equity flows is identical to the
distinction between company cash flows and free cash flows. Financial analysts use free cash
flows for return on capital pricing models. The use of company cash flows without
consideration of changes in net working capital fails to take full account of invested capital.

We summarize below the distinction between non-regulated and regulated industries. For
non-regulated manufacturing enterprises, the company cash flows are adjusted for
(i) depreciation and amortization and (i) required investment (or “capital expenditures”). This
adjusted income minus the change in net working capital equals the free cash flows. The free
cash flows are used to determine the net present value and the internal rate of return.

For regulated insurance enterprises, the statutory income equals the statutory cash flow
adjusted for the capitalization and amortization of the unearned premium reserves and the
loss reserves. The statutory income minus the change in required capitalequals the implied
equity flow. The implied equity flows determine the net present value and the internal rate of
retumn. The change in net working capital for other industries is equivalent to the change in
required capital for insurance enterprises.’

Early forms of cash flow pricing models presumed that the cash flows equal the accounting
income adjusted for non-cash revenues and expenditures. This presumption is no longer
used, because many cash flows do not result in revenues or expenditures. Cashis used to
purchase material and supplies to produce goods and services. The purchase of supplies
is the exchange of cash for a non-cash asset (inventory). There is no revenue or expenditure
on the firm’s income statement.

5 Some analysts argue that the change in net working capital for manufacturing enterprises is a real cash

flow item. It is determined by business and economic constraints, not by regulation, and it reflects the cash
expenditures of the firm. In contrast, reserve requirements and risk-based capital requirements for insurance
enterprises depend on regulatory mandate, not on business and economic constraints. The perspective in this
paper is that a regulatory mandate in a regulated industry is a business constraint.
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ILLUSTRATION: AIRCRAFT MANUFACTURING

The following illustration clarifies the difference between cash flows and free cash flows. A
non-leveraged (all-equity financed) firm manufactures aircraft. The firm leases the factory,
equipment, and work-force, so there are no capital expenditures.

® Attime t=0, the firm purchases material and supplies for $10 million to produce an
airplane.

® From time t=0to time t=4, the firm manufactures the airplane, at a cost of $2 million a
year in rent and wages.

® The firm selis the airplane one year later, at time t=5, for $25 million, after paying $1
million in storage costs and sales commissions in the last year.

To simplify the computations, we assume that rent and wages are paid at the end of the year.

There are no interest payments, debt payments, amortization, or depreciation of fixed assets
for this firm. The earnings for the firm are

® -$2 million at times t=1, 2, 3, and 4 (production expenses), and
® +3$14 million at time t=5, calculated as sales revenue of $25 — cost of goods sold of
$10 — sales expenses of $1.

There are no non-cash revenues or expenditures in this illustration. Attime t=0, when the firm
purchased the material and supplies, $10 million in cash is exchanged for $10 million of
inventory. The inventory changes in form over the next five years, but its accounting value
remains $10 million, with no effect on the balance sheet or the income statement.

If the cost of equity capital is 15% per annum, the appérent NPV of this project is (in millions
of dollars)

—$2/(1.15)—$2/(1.158 - $2/ (1.15F — $2/ (1.15)* + $14/ (1.15)° = $1.25 .

This analysis does not take into account the change in net working capital. Attime t=0, there
is a cash outflow from the equityholders equal fo the increase in the net working capital of $10
million. At time t=5 there is an additional cash inflow to the equityholders equal to the
decrease in net working capital of $10 million. The corrected net present value of this project
is (in millions of dollars)

—$10-82/(1.15) - 82/ (1.15F — 82/ (1.15F° — $2/(1.15)° + $24/ (1.15)° = -$3.78.

5 Net working capital = inventory + accounts receivable + cash on hand ~ accounts payable.
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Proper consideration of the timing of the cash flows tums the $1.25 million indicated profitinto
a $3.78 million indicated loss.

INSURANCE ANALOGY

The aircraft manufacturing example is elementary. We discussed it because early property-
casualty insurance net presentvalue models overstated the returns by mistaken timing of the
implied equity flows. A property-casualty insurance enterprise holds no asset called
“inventory,” but there is an equivalent equity flow stemming from regulatory constraints.’

Suppose an insurance policy is written at time t=0, a loss occurs at time t=1, and the loss is
settled for $100,000 at time t=5.

® Attime t=1, there is a debit on the income statement of $100,000 for the incurred loss.
This accounting debit is a non-cash expenditure; it does not affect the cash flows of the
firm. $100,000 of policyholders’ surplus is transferred to loss reserves on the balance
sheet. There is no change in the cash account on the asset side of the balance sheet.

® Attime t=5, there is a cash outflow of $100,000 along with an offsetting non-cash reserve
reduction of $100,000.

The cash flows noted above are the firm’s cash flows, not the implied equity flows (orthe free
cash flows). They are not the proper base for the IRR or the NPV calculations. The proper
perspective is that attime t=1, the insurance company purchases a loss reserve for $100,000.
The equityholders no longer have access to these funds.

The loss reserve is like the inventory. Itis an inventory of money, instead of an inventory of
goods. Butthis money has changed from free cash that equityholders can use to a stock of
funds that is not accessible to the equityholders.

Similarly, when the insurance company collects premium, it uses the funds to purchase an
unearned premium reserve, as though it were purchasing a premium inventory. The premium
collected is not a free cash flow.

IMPLIED EQuUITY FLOWS
The implied equity flows are the implicit flow of funds to and from the suppliers of capital. The

implied equity flows may be determined directly from the assets held by the company to
support the insurance operations. The required assets comprise three pieces:

7 We use the term “implied equity flow” to emphasize that there is not — and there need not be ~ any
actual flow of funds. The term “equityholders” refers to the firm’s owners, whether they be common stock
investors or other owners of a property-casualty insurance company.
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® assets backing the (gross) unearned premium reserves
® assets backing the (full value) loss reserves
® assets backing policyholders’ surplus

Because stockholder dividends from insurance enterprises are restricted by statutory
accounting rules, statutory accounting determines the implied equity flows.

llustration: A company begins operations on January 1, 20XX, and writes property-casualty
insurance business during the year. The invested capital on December 31, 20XX, equals
the sum of three components:

® the gross unearned premium reserves minus the present value of future losses and
expenses stemming from unexpired policies

o the fulivalue loss reserves minus the present value of future loss and loss adjustment
expenses on claims that have already occurred

® policyholders’ surplus to satisfy the NAIC'’s risk-based capital requirements and
similar rating agency capital requirements.

If the company holds only financial assets, the fundamental equation linking implied equity
flows and required assets is that

cash flows minus implied equity flows during the accounting period equal the change
in required assets from the beginning to the end of the period.

This equation is not correct if the company holds non-financial assets, such as premium
receivables and deferred tax assets. Beginning with the codification of statutory accounting
inJanuary 1, 2001, almostall companies hold substantial deferred tax assets, stemming from
revenue offset and from IRS loss reserve discounting.

lllustration: An insurer writes workers’ compensation policies during 20XX. At December|
31, 20XX-1, the required assets are zero. During 20XX, it writes $100 million of business.
During 20XX, the company collects all the premium, and it pays $25 millionin expenses, $18
million in losses, and $5 million in federal income taxes. At year end, it has $50 million in
unearned premium reserves and $45 million in full value loss reserves. The capital
requirements at year end consist of $12 million in written premium risk charges and $15
million in reserving risk charges.

® Therequired assets atthe end of the year are $50 million + $45 million + $12 milfion
+ $15 million = $122 million.

® The cash flows during the year are $100 million — $25 million — $18 million — $5
million = $52 million.
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® The implied equity flow is $52 million — ($122 million — $0) = —$70 million.

The negative implied equity flow is a flow from the equityholders to the company. It
represents an investment in the insurance operations by the equityholders.

Equity Flows in Practice
Some actuaries object that the equity flows are not real, based on the following reasoning:

We speak of an implied equity flow to fund the underwriting loss at policy inception. But
there is no actual capital contribution when a policy is written. In contrast, the company
cash flows used in other industries are actual transfers of cash.

This objection is specious. The implied equity flows are real, though they are submerged
under a multitude of policies and the other capital structure decisions of the company.

Hllustration A: A reinsurer writes a $100 million book of casualty excess-of-loss reinsurance
on January 1, 20XX. The risk-based capital requirements are $25 million for the written
premium risk charge.

The pricing model uses an implied equity flow of $25 million on January 1. There is, of course,
no actual cash flow. Buton December 31, 20XX-1, the reinsurer's book of 20XX-1 policies
expired, and $25 million of written premium risk capital was freed. The capital is transferred
from one block of business to another block of business.

lllustration B: The reinsurer’s premium volume increases from $80 millionin 20XX-1 to $100
million in 20XX. The written premium risk charge increases from $20 million to $25 million,
with a net capital contribution of $5 million. There may be no actual cash flow corresponding
to this implied capital contribution. But the reinsurer may have decided not to write other
business because of capital constraints, orit may have decided not to pursue other financial
activities, such as acquisitions. These are the real world reflections of the implied equity flow.

llustration C: The reinsurer's premium volume decreases from $120 million in 20XX-1 to
$100 million in 20XX. The written premium risk charge decreases from $30 million to $25
million, with a net capital contribution of —$5 million. Inthis scenario, the reinsurer might pay
greater stockholder dividends than it otherwise would have, it might buy back some stock, or
it might use the capital to write other business or to engage in other financial activities.

The real world reflections of the implied equity flows may be slow, but eventually they are
realized. The pricing model attributes these equity flows to the policies that require the capital.
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Determination of the Equity Flow

Company Cash
Outflows
(-3 units) Equity Flow ,
- = (+2 units)
Company Cash - -
Inflows , _| Assets _| Assets,
(+2 units) : (+7 units) : (+4 units)

Cash Flow Definition of Equity Flow:

L Equity Flow ;= -Asset Flow ; + Company Cash Flow ,

Company Cash Flow ;= Co Cash Inflow , - Co Cash Outflow ,
Asset Flow, = Assets,,) - Assets,

Composition of Assets at time t is a function of business environment constraints:

|Asse!s| = UEPR  + Loss Reserve ; + Surplus J

Income Statement Definition of Equity Flow:

L Equity Flow, = Accting Net Income , - A (Accting Capital) , I

For the above lllustration:
Asset Flow , = (4-7) =-3
Company Cash Flow ; = Co Cash Inflow , - Co Cash Outflow ,
=+2-3=-1
- Equity Flow,; = -(-8)+(-1)=2
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Insurance Transactions

The implied equity flows depend on the cash flows, statutory accounting rules, and capital
requirements. The two illustrations below cover the major insurance transactions:

premium writing

premium collection

loss incurral

loss payment

expense incurral and payment
investment income

federal income tax payments
deferred tax assets and liabilities

The implied equity flow equals the statutory income minus the change in required capital (see
also Robbin [1993; 1998], who uses the same perspective). We use statutory income, not
GAAP income, since statutory income and capital requirements determine the funds thatare
available for distribution to owners.® The economic income (the NPV) to the equityholders
from issuance of the insurance policy is the present value of the future implied equity flows.

An actual pricing model would use quarterly valuations for the lifetime of the book of business.®
For this illustration, we use a simplified example with three years of semi-annual valuation
periods. We provide item by item documentation, along with graphical depictions of the
implied equity flows from premium and loss transactions.

Translating the cash flows, accounting requirements, and capital requirements into implied
equity flows is the largest hurdie to proper use of the return on capital pricing models."

®  The American Academy of Actuaries Standard of Practice No. 19, Actuarial Appraisals, paragraph
6.2.1, emphasizes the centrality of statutory accounting for modeling insurance company cash flows and equity
flows: “Distributable Eamings ~ For insurance companies, statutory earnings form the basis for determining
distributable earnings, since the availability of dividends to owners is constrained by the amount of accumulated
earnings and minimum capital and surplus requirements, both of which must be determined on a statutory
accounting basis. Distributable earnings consist of statutory earnings, adjusted as appropriate to allow for the
retention of a portion thergof or the release of a portion of prior accumulated eamings therein, in recognition of
minimum capital and surplus levels necessary to suppor existing business.”

S Appendix B shows the modeled equity flows for a workers’ compensation block of business, using 50
years of quarterly valuation periods, or a total of 200 periods.

*  Some older papers on property-casualty insurance pricing models have used company cash’ flows
instead of equity flows for the return on capital models. Modeling the cash flows instead of the equity flows
provides distorted rate indications. Since the signs of the premium and loss equity flows are the opposite of
the signs of the premium and loss cash flows, use of company cash flows instead of implied equity flows
transforms an investment project into a borrowing transaction. For an investment project, higher IRR'’s are
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PREMIUM TRANSACTIONS

This paper is both a template for the practicing actuary and a teaching text for the actuarial
student. We do not simply state the results; we show the calculations step-by-step, so that
readers can replicate the procedures.

The illustration here is clear, and the computations are straight-forward. Nevertheless, there
are many figures, and itis easy to lose track of the relationships. To keep the intuition clear,
we divide the illustration into two pieces. The first piece deals with premiums, expenses, and
the associated investmentincome, federal income taxes, capital requirements, and implied
equity flows. The second piece adds losses and the associated equity flows.

The documentation in this paper has three components: (i) textual exposition, (i} numerical
exhibits, and (jii) graphics. Readers may find it helpful to trace the figures in the exhibits and
the graphics as they proceed through the text.

ILLUSTRATION A: PREMIUMS

A company writes and collects a $1,000 annual premium on December 31, 20XX.
Acquisition expenses of $250 are incurred and paid on that day. Maintenance and
general expenses of $150 are incurred and paid evenly over the policy term.

The pre-tax investment yield benchmark is an 8% per annum bond equivalent yield
(semi-annual compounding). The marginal tax rate on both underwriting income and
investment income is 35%.

No losses are incurred. The capital requirements are based on the NAIC risk-based
capital formula. For this scenario, the capital requirements are 25% of annual written
premium plus 15% of loss reserves.

We use the following modeling order:

underwriting cash flows: premiums, expenses, losses, and taxes on underwriting
statutory accounting entries: loss reserves and deferred tax assets

required surplus amounts: risk-based capital requirements

investment income on the investable assets

implied equity flows to and from the equityholders

®PQ00®

The same sequence is used for the second half of the illustration as well, which deals with the
loss cash flows and the associated components.

better; for a borrowing transaction, lower IRR’s are better.
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VALUATION DATES

Intheory, we should use continuous accounting changes, cash flows, and implied equity flows.
Evenif accounting entries are made at specified dates, such as the end of the year, insurance
contracts are written throughout the year. Anindividual policy may have discrete accounting
entries, but a policy year has continuous entries, cash fiows, and equity flows.

In practice, we use quarterly valuation periods. Many readers find discrete entries simpler
than continuous functions. Spreadsheet representations are also easier with discrete entries.
The enhanced accuracy from continuous functions is outweighed by the added complexity.”

For the illustration here, we use semi-annual valuations, not quarterly valuations. This
simplifies the exposition while retaining the structure of the analysis.

Premiums and Premium Receivables

A premium inflow of $1,000 occurs on December 31, 20XX. This illustration assumes full
premium collection on the effective date. If the premium is not fully collected on December 31,
20XX, the company shows a premium receivable for the uncollected portion.

e (fthe premiumreceivable is an admitted asset, there is no effect on the implied equity
flows. :

® Any non-admitted premium receivable increases the implied equity outflow from the
equityholders.

® The premium collection pattern affects the investment income cash flows, even if all
premium receivables are admitted. The investment income cash flows affect the
implied equity flows in subsequent periods.

Forblocks of business with significant deferral of premium collection, such as large account
workers’ compensation policies, the actuary may estimate the expected non-admitted portion
of the premiums receivable asset and increase the required capital contribution.”

DISTRIBUTION SYSTEMS AND ACQUISITION EXPENSES

Companies use a variety of distribution systems, such as independent agency, direct writing,
salaried sales force, and mass marketing systems. Within each system, there are different

" Pricing models using continuous functions have often been proposed for life insurance contracts,
though generally not for property-casuaity insurance contracts.

2 The statutory rules for the non-admitted portion of the premiums receivable are summarized in Feldblum
[2002: SchPj.
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methods of premium billing. The modeling process for premium collection and acquisition
expenses depends on the distribution system and the premium billing system.

® For independent agency companies, acquisition costs are primarily agents’
commissions. These expenses are incurred on the policy writing date or on the
premium collection date.

® For direct writers and for companies with salaried sales forces, acquisition costs
include advertising expenses and fixed costs of the agency system. These additional
expenses occur before the policy effective date.

¢ Forcommercial lines companies writing large accounts, acquisition costs include the
costs of developing sales proposals and of soliciting business. These expenses also
occur before the policy effective date.

The pricing actuary shouid use the policy distribution system and the premium billing system
consistent with actual company practice.

The illustration in the text uses the independent agency distribution system, with which most
readers are familiar. An acquisition expense outflow of $250 occurs on December 31, 20XX.
The independent agency distribution system is particularly useful for the exposition in this
paper, since it has a large initial underwriting ioss, causing a large difference between the
company cash flows and the implied equity flows.

General Expenses
A general expense outflow of $150 occurs evenly over the policy term. This can be modeied

® as a single $150 outflow on June 30, 20XX+1

® asthree semi-annual outflows of $50 on each half year valuation date from December
31, 20XX, through December 31, 20XX+1.

® asfive quarterly outflows of $30 on each quarterly valuation date from December 31,
20XX, through December 31, 20XX+1.

Common actuarial practice is to use quarterly cash flows and equity flows, at least for the first
several years. Forease of exposition, this illustration uses a single expense paymentat June
30, 20XX+1, not quarterly payments.

Many actuaries model some general expense costs at the policy effective date. Forinstance,
the NAIC defines pre-paid acquisition expenses as commissions, other acquisition expenses,
premium taxes, and one half of general expenses (see Feldblum[1997: IEE]). Alternatively,
the general expenses incurred on the policy effective date may be included with acquisition
costs. This illustration assumes that the $250 of pre-paid acquisition costs includes the
general expenses that are incurred on the effective date of the policy.
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TAX ON UNDERWRITING INCOME
Taxable underwriting income equals

written premium
— underwriting expenses
— 80% of the change in the gross unearned premium reserve
— paid losses
— the change in the discounted loss and loss adjustment expense reserves.

This may also be written as
statutory earned premium
+ 20% of the change in the statutory unearned premium reserve
— underwriting expenses
- statutory incurred losses
+ the change in the IRS loss and loss adjustment expense reserve discount.
Taxable underwriting income for 20XX is
$200 (income from revenue offset) — $250 (acquisition expenses) = —$50.
The tax outflow is a negative $17.50 (or a tax refund of $17.50). The “tax refund” does notrely
ontaxcarrybacks or carry-forwards. The tax refund stemming from negative taxable income
offsets tax liabilities stemming from other insurance contracts and from investmentincome.
We chose an illustration with an acquisition expense greater than 20% of premium to
emphasize that expected tax cash flows can be positive or negative.
The taxable premium income of $200 may be evaluated in two ways.
® As written premium minus 80% of the change in the unearned premium reserves =
$1000 — 80% x $1000 = $200
® As statutory eamed premium income plus 20% of the change in the unearned premium
reserves = $0 + 20% x $1000 = $200.
The tax liability is 35% times the taxable income: 35% x ($200 — $250) = —$17.50.
Taxable underwriting income for 20XX+1 equals

$800 of taxable premium income — $150 of general expenses = $650.
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The tax liability is $650 x 35% = $227.50. Written premium during the year is $0 and the
unearned premium reserve declines from $1,000 to $0. We use the same two computation
methods:

(i) $0 — 80% x (~$1,000) — $150 = $650
(if) $1,000 + 20% x (-$1,000) — $150 = $650.

We use semi-annual valuations for this illustration, and we assume the tax on underwriting
income is incurred evenly between the two halves of the year, or $227.50/2 = $113.75 in
each half year. Alternatively, if all general expenses are assumed to be paid exactly on June
30, 20XX+1, the underwriting income is $400 — $150 = $250 in the first half of the year and
$400 — $0 = $400 in the second half of the year.

For the exposition, we model the tax cash flows stemming from premium collection separately
from the tax cash flows stemming from incurred losses. We do this to clarify the tax liabilities
and the deferred tax assets; there is no qualitative difference in the cash flows."

We have not yetincluded the investment income cash flows, since these depend on statutory
accounting constraints and on the capital requirements.™

STATUTORY ACCOUNTING ENTRIES

The following statutory accounting entries are relevant for the implied equity flows:

¥ In contrast, Myers and Cohn distinguish between the taxes stemming from premium earning and those

stemming from loss accruals because they use different capitalization rates to determine the present values
of each. See Myers and Cohn [1987] as well as the discussion in Feldblum, [2003: PCAS d/d discussion].

' In the past, some casualty actuaries differentiated between investment income from policyhoider
supplied funds and investment income from equityholder supplied funds; cf Bailey [1967]. The investment
income on policyholder supplied funds depends on the underwriting cash flows; the investment income on
equityholder supplied funds depends also on the accounting entries and the capital requirements. The rationale
was that policyholders were entitled to the investment income on their own funds but they were not entitled to
the investment income on capital and surplus funds.

Although this distinction is not relevant to return on capital pricing models, it is usefut for modeling the source
of profits. If premiums are exactly adequate, the profit in the policyholder supplied funds (sometimes called
policyholder supplied capital) is needed to fund the difference between the cost of equity capital and the after-
tax investment yield on equityholder supplied capital. Myers and Cohn [1978] have a similar perspective,
though they fail to take into account the equityholder supplied capital embedded in the statutory loss reserves
and the gross unearned premium reserves.
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® Aunearned premium reserve of $1000 is set up on December 31, 20XX. It is amortized
ratably as the insurance protection is provided. For most types of business, the
amortization is even over the policy term.'

® Surplus of $250is added to the balance sheet on December 31, 20XX, and itis removed
onDecember 31, 20XX+1. The surplus requirement is notamortized over the policy term.
This is a consequence of the NAIC risk-based capital formula and the corresponding
rating agency formulas. The iliustrations evaluate capital requirements by applying the
risk-based capital charges to the written premium for the year and to the loss reserves at
the valuation date.'®

® Adeferred tax asset of $200 x 35% = $70 stemming from the revenue offset provision is
entered on the balance sheeton December 31, 20XX, and itis amortized overthe course
of the policy term. The fuli deferred tax asset from revenue offset is recognized on the
statutory balance sheet, since it reverses within 12 months of the balance sheetdate (for
annual policies)."”

IMPLIED EQUITY FLOW AT POLICY INCEPTION

We discuss the implied equity flows in more detail further below. The implied equity flows
affect the investment income, and the investment income affects the implied equity flows. We
show the implied equity flow at policy inception before discussing the investmentincome for
the first half of the year to clarify the inter-relationship of these items.

The required assets of the company on December 31, 20XX, equal the $1,000 of unearned
premium reserve plus the $250 of required surplus, or $1,250. The company holds statutory
assets equal to the following:

®  See SFAS 60 and SSAP No. 65. Exceptions occur for certain lines of business. (a) Workers'
compensation premiums may be earned when billed for statutory accounting purposes, though not for tax
purposes; see SSAP No. 53, “Property-Casualty Contracts — Premiums,” paragraph 4 and IRS tax regulation
2001 FED 1 26,153, §1.832-4, sections (a)(4) and (a)(5). Companies which use different statutory accounting
and tax accounting procedures for recording workers’ compensation premium must use two sets of premium
writing pattems in the pricing model. We do not show these scenarios in the exhibits. (b) Product warranty
unearned premium reserves have more complex computations; see SSAP No. 65, “Property and Casualty
Contracts,” paragraphs 21-33, and Hayne [1999].

' Atkinson and Dallas [2000], chapter 8, use a slightly different procedure. They determine the risk-based
capital requirements at year-end dates and they discount at the after-tax investment yield to the beginning of
the year.

7 See SFAS 109 for a general discussion of deferred tax assets and liabilities and SSAP No. 10, “iIncome

Taxes,” paragraph 10, for the statutory accounting rules on recognition of deferred tax assets. Appendix A of
this paper reviews the post-codification statutory accounting rules for deferred tax assets and liabilities.
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+

$1000.00 in cash (written premium collected)
$ 250.00 in cash (acquisition costs paid)
$ 17.50 in cash (tax refund)

$__70.00 (deferred tax asset, which is an admitted non-cash asset)

$ 837.50.

H+ +

The remaining capital needed to fund the required assets is provided by equityholders: $1250
- $837.50 = $412.50. We assume that all capital supplied by equityholders is investable.

INVESTMENT INCOME

The invested assets on December 31, 20XX, are $750 (net premium) + $412.50 (capital) +
$17.50 (tax refund) = $1,180.00. The deferred tax asset of $70 is not investable.

Equivalently, the total assets required are $1,000 forthe unearned premium reserve and $250
insurplus, or $1,250. Subtracting the $70 deferred tax asset, which is not investable, gives
$1,180 of investable assets.

® Forthis illustration, we use an 8% per annum bond equivalent yield with semiannual
evaluations. New money investment yields are often given in bond equivalent form.

® The investmentincome is received on June 30, 20XX+1, and December 31, 20XX+1,
with a yield of 4% per half-year.

® The unearned premium reserve declines to $500 on June 30, 20XX+1, and to $0 on
December 31, 20XX+1.

® The deferred tax asset declines to $35 on June 30, 20XX+1, and to $0 on December
31,20XX+1. The change in the deferred tax asset reflects tax payments and refunds
in 20XX+1.

The investment income during the period is the product of (i) the assets required at the
beginning of the period minus the amount of non-investable (but admitted) assets and (ji) the
investment yield during the time period.

Hlustration: The investmentincome earned during the first half of 20XX+1 is 4% x $1,180
= $47.20. The investment income is assumed to be received on June 30, 20XX+1.

The assets required on July 1, 20XX+1, are $500 of unearned premium reserve plus $250
of required capital = $750. The non-investable deferred tax asset is $500 x 20% x 35% =
$35, and the investable assets are $750 — $35 = $715. The investment income earned
during the second half of 20XX+1 and received on Dec 31, 20XX+1, is $715 x 4% = $28.60.
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Investment Income and Underwriting Expenses

For determining federal income taxes on underwriting income, we subtracted underwriting
expenses. For determining investment income, we have not subtracted the underwriting
expenses. Atfirstglance, this appears incongruous, since money paid out as expenses is not
available forinvestment. It might seem that the investable assets should also be reduced for
underwriting expenses, just as the underwriting income is reduced for expenses.

The reasoning above is mistaken; itis mentioned here to clarify the equity flow modeling. The
investment income is based on the investment yield times the investable assets. The
investable assets are based on the statutory reserves and the required capital. Any expenses
paid with policyholder supplied funds are replenished with equityholder supplied funds, since
the company must hold the gross unearned premium reserve. Expense payments do not
affect investable assets in the pricing model.

Rather, an expense outflow causes a federal income tax inflow and an implied equity outflow.

® The federal income tax inflow offsets 35% of the expense paid from the policy
premium.

® The implied equity outflow offsets the other (1 — 35%) of the expense paid. The
implied equity outflow is an investment in the insurance project, so itis modeled as a
negative number. The equity outfiow is an inflow to the company.'®

The net change in the company’s assets is $0: expense outflow — 35% federal income tax
inflow — 65% implied equity flow into the company.

Inpractice, the amortization of the unearned premium reserves is offset by the accrual of loss
reserves. The full pricing model considers premium writing patterns, premium collection
patterns, loss accrual patterns, and loss payment pattemns. To simplify the exposition, we have
separated the premium section from the loss section. This highlights the equity inflows as the
premium is earned and the equity outflows as losses are incurred. The numerical exhibits at
the end of this paper show the combined premium and loss transactions.

Ina companion paper (“lncome Recognition and Performance Measurement”), we show net
income under different accounting frameworks: statutory, GAAP, tax, fair value, net present
value, and internal rate of return. No matter what accounting framework is used to measure
income and management performance, the statutory accounting framework determines the
capital contributions (cf. Atkinson and Dallas [2000], chapter 11).

'®  The premium is a pre-tax cash flow, so there is an offsetting tax liability or retum. ‘An equity flow is
an after-tax flow, so there is no offsetting tax liability or retum.
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TAXES ON INVESTMENT INCOME

We examined earlier the federal income taxes on the net premium income. These are
$113.75 each half year, payable on June 30, 20XX+1, and on December 31, 20XX+1; see
page ?. Federalincome taxes oninvestmentincome are (i) $47.20 x 35% = $16.52, paid on
June 30, 20XX+1, and (ii) $28.60 x 35% = $10.01, paid on December 31, 20XX+1.

Some analysts presume that taxes are not paid until March or April of the following year. That
is not correct. The federal income tax liability is computed for the tax year as whole, but
payments to the U.S. Treasury are made quarterly in advance. For simplicity, this illustration
shows payments on June 30, 20XX+1, and December 31, 20XX+1. The payment date for
the tax liabilities is actually earlier than modeled here, not later.™

Although the taxes are paid earlier, the premium is also earned earlier, since it is earned
evenly over the policy term. As long as the timing of the premium earning and the federal
income taxes on the premium income are consistent, the model is not materially biased.

IMPLIED EQUITY FLOWS

The implied equity flow on any valuation date is (i) a capital distribution if it is positive or (ii) a
capital contribution if it is negative. A capital distribution may be a stockholder dividend or
a stock repurchase. Since common stocks are cash equivalents, a capital gain — even if
unrealized -~ is also a capital distribution. Shareholders can sell some of their shares to
produce a virtual dividend payment.

' The method used in the text is equivaient to using an after-tax investment yield; cf. Atkinson and Dallas

[2000], chapter 8. Some pricing models assume that tax liabilities for the current year are paid evenly during
the year. The total investment income for the year is $47.20 + $28.60 = $75.80 and the tax is $75.80 x 35%
= $26.53. If we assume that taxes are paid evenly between the two halves of the year, the tax payments at
each semiannual valuation date are $26.53 + 2 = $13.265.

The IRS allows taxpayers some leeway in the quarterly tax estimates, and companies differ in the timing of their
tax payments. Modeling the precise tax payment stream is complex. It does not have a material effect on the
rate indications, as long as reasonable assumptions are used.

The procedure in the text of the paper splits the tax on underwriting income evenly between the two halves of
the year, but it computes the tax on investment income based on the investment income earned in each half
of the year. Itis difficult to quantify the amortization of the loss reserve discount between the two halves of the
year, so we use an even spread. In contrast, using an after-tax investment yield is not difficult.

20 The choice between paying dividends and allowing the capital to accumulate in the company depends
on the investment opportunities of the company and the tax situation of the equityholders. This choice affects
the personal tax liabilities of the investors and cost of holding capital. In practice, it is difficult to model
personal income taxes, since they vary with the tax situation of the equityholders.
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Illustration: The ABC Insurance Company has 10 million shares outstanding and a market
value of $500 million on January 1, 20XX. The stock price is $50 per share. The company
eams $50 million in 20XX, and ithas a market value of $550 million on December 31, 20XX.

® Scenario A: The company pays a stockholder dividend of $5 per share on December
31,20XX. The market value of the company declines to $500 million after the dividend.
The stockholder dividend is the implied equity flow on December 31, 20XX.

® Scenario B: The company pays no stockholder dividend. The market value remains
$550 million on December 31, 20XX. Since the common stock is a cash equivalent,
which can be sold in the open market, the liquid assets of the owners increase by $5 per
share. The capital accumulation is the implied equity flow on December 31, 20XX.

We may conceive of the implied equity flow from a balance sheet perspective or from an
income statement perspective.

® Balance sheet perspective: Atvaluation dates (thatis, between valuation periods), excess
assets are distributed to equityholders, and insufficient assets are augmented by
equityholder contributions. Atthe start of each valuation period, the held assets equal the
required assets. The required assets are the sum of the liabilities and the required capital.

During the valuation period, there are two types of changes in the balance sheet entries:
(i) cashinflows and cash outflows affectinvestable assets, and (i) non-cash increases and
non-cash decreases affect non-cash assets and liabilities. The capital requirements may
also change from one valuation date to the next valuation date.

To determine the implied equity flow at any valuation date, we begin with the balance sheet
entries at the start of the valuation period and we adjust them for both the cashinflows and
outflows and the non-cash increases and decreases, including any change in capital
requirements. The adjusted assets at the end of the period minus the required assets at
the beginning of the period is the implied equity flow at the end of the period.

® Income statement perspective: The implied equity flow at valuation date “f’ equals the
statutory income during the period from “t—1" to “f" minus the change in required capital
during this period. A direct charge or credit to surplus at the valuation date is treated as
a component of statutory income.

The two definitions are equivalent. We show both methods to determine the implied equity
flow on June 30, 20XX+1.

BALANCE SHEET PERSPECTIVE: The assets held at the beginning of the valuation period (on
January 1, 20XX+1) are the required assets atthat date. This equals $1250, whichis the sum
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of the liabilities (the unearned premium reserve) and the required capital (the written premium
riskcharge). The $1250 consists of $1180 of investable assets and a $70 deferred tax asset.

The investable assets on the balance sheet are accumulated forinvestmentincome; the non-
investable assets are capitalized or amortized.

® Cash inflow for investment income ($47.20 during the valuation period).

@ Cashoutflows for expenses ($150 in maintenance expenses) and tax accruals ($113.75
tax accrual for underwriting income; $16.52 tax accrual for investment income).?'

® Amortization of the uneamed premium reserve and of the deferred tax asset stemming
from revenue offset ($500 amortization of the uneamed premium reserve; $35
amortization of the deferred tax asset).

The loss reserves section of this illustration shows the capitalization of the incurred losses
during the policy term and the capitalization and amortization of the deferred tax assets
through the lifetime of the claims.

The accumulated assets at June 30, 20XX+1 equal the required assets at the beginning of
the period adjusted for these cash flows and the non-cash increases and decreases:

Investable assets on December 31, 20XX = $1180.00
Investment income (cash inflow) = +$ 47.20
General expenses (cash outflow) = -$150.00
Federal income taxes on underwriting income (cash ouffiow) = —-$113.75
Federal income taxes on investment income (cash outflow) = -$ 16.52
Deferred tax asset (non-cash asset) = +$ 35.00
Total = +$981.93

The required assets on June 30, 20XX+1, equal the statutory reserves plus the required
capital. The unearned premium reserves are now $500 and the required capital remains
$250, for a total of $750. The implied equity flow to the equityholders on June 30, 20XX+1,
is $981.93 — $750.00 = $231.93.

INCOME STATEMENT PERSPECTIVE: The statutory income during the first half of 20XX+1 is
shown below. Direct charges or credits to surplus, such as the change in the deferred tax
asset, are included with statutory income.

21 The tax payments are computed separately for underwriting income and investment income:

® underwriting income: $227.50 for the full year, or $113.75 for each half year, and
® investment income: $16.52 for the first haif year and $10.01 for the second half year
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Earned premium +$500.00

Investment income = +$ 47.20
General expenses = -$150.00
Federal income taxes on underwriting income = -$113.75
Federal income taxes on investmentincome = -$ 16.52
Change in deferred tax asset = =$ 35.00
Total = +$231.93

There is no change in the required capital, so the implied equity flow is +$231.93. The two
methods are alternative ways of describing the cash flows and balance sheet changes.

We calculate the implied equity flows for the second half of the yearin the same two manners.
For heuristic purposes, we show a third method below. A change in the implied equity flows
between the first half of the year and the second half of the year stems from changes in
statutory income or changes in capital requirements. We list these differences below.

a. General expense payments are $150 on June 30, 20XX+1, and $0inthe second half
of the year.Z

b. Investmentincome is $47.20 in the first half of the year and $28.60 in the second half
of the year. The difference in the investment income reflects the difference in the
investable assets.

¢. Thefederalincome taxoninvestmentincome is $16.52 in the first half of the yearand
$10.01 in the second half of the year.

d. Reaquired capital declines to $0 on December 31, 20XX+1, since we have not yet
included losses in the illustration.

e. The taxliability and the amortization of the deferred tax asset are spread evenly over
the two halves of the year.

As an altemnative to the full calculation, we adjust the implied equity flow from June 30, 20XX+1
with these differences to get the implied equity flow on December 31, 20XX+1:

Equity flow on June 30, 20XX+1

Difference in general expenses

Difference in investment income

Difference in federal income taxes on investment income

+$231.93
+$150.00
+($28.60 ~ $47.20)
—~($10.01 - $16.52)

[ I | | I

Difference in surplus change +$250.00
Equity flow on December 31, 20XX+1 +$619.84

2 This difference stems from the modeling assumptions. In truth, the maintenance expenses are incurred
evenly over the year, but we assume a single payment date to simplify the modeling. For the federal income
tax payments on underwriting income, we implicitly assumed that the maintenance expenses are incurred
evenly over the course of the year, and we spread the tederal income tax on underwriting income evenly over
the year.

!
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We show these adjustments to highlight the sources of the implied equity flows. This analysis
is helpful for judging the reasonableness of the implied equity flows in each period. The actual
pricing model performs separate calculations for each valuation date.®

The accompanying graphic shows the cash flow view of the implied equity flows. The following
table shows the income statement view of the implied equity flows. These views are various
perspectives of the same phenomenon.

2 |nstead of using values at the end of the period, some actuaries use average values for each entry and
implied equity tlows in the middle of the valuation period. To do this, we amortize the uneamed premium reserve
and the deferred tax asset evenly over the policy term. The invested assets decline from $1180 on December
31, 20XX, to $250 on December 31, 20XX+1. The average invested assets are ($1180 + $250) / 2 = $715.00,
and the investment income is $715.00 x 8% = $57.20. This is less than the 20XX investment income of $47.20
+ $28.60 = $75.80 in the illustration. The lower investment income is offset by the earlier implied equity flows
in the alternative model, and there is no material change in the model results.
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Cash Flow View of the Equity Flow

Required Cash Flow Accumulated Required
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Income Statement View of Equity Flows

STATEMENT OF INCOME
Earned Premium

Undiscounted Incurred Loss

Paid Taxes

Undiscounted Incurred Expenses
Incurred Costs

Investment Income

Change in DTA

Net Income

Surplus, end of previous period
GAINS (and LOSSES) IN SURPLUS

Net Income

Surplus Adjustments (Capital Contributions)
Surplus, end of current quarter

Implied Equityflow
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0.50

231.93
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231.93

250

231.93
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369.84
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CASH FLOWS AND EQUITY FLOWS: PREMIUM AND EXPENSE TRANSACTIONS

The exposition above traces the cash flows and equations by type of transaction. We putthe
pieces together to show the cash flows and equity flows by valuation date. The four
accompanying schematics show the cash flows and equity flows for lllustration A: Premium
and Expense Transactions. The first schematic shows a summary of the cash flows and
equity flows at the three valuation dates relevant to lliustration A. The next three schematics
show more detailed information about the cash flows and equity flows at these valuation dates:

® t=0.0, or December 31, 20XX-1
® t=0.5, or June 30, 20XX
® t=1.0, or December 31, 20XX

Each schematic shows transactions among the following seven nodes.

f.

g.

Insurer: All transactions pass through the insurance company and are taxed at a 35%
rate. This causes the multiple layers of taxation of the profit marginin the policy premium.
UW: Allunderwriting flows — premium collections, loss payments, and expense payments
— are between the insurance company and the rectangle labeled U/W.

IRS: Tax payments are flows from the insurance company to the IRS; tax refunds are flows
from the IRS to the insurance company.

Assets: To track the flow of funds, we imagine that there is a fiduciary handling the
insurer's assets. All cash received by the insureris sentto the rectangle labeled “assets.”
DTA: The insurance company holds several types of non-cash assets, the mostimportant
of which is the deferred tax asset (DTA). There is no cash flow or equity flow underlying
the non-cash assets. However, an increase in a non-cash asset causes an equal and
offsetting reduction in the implied equity flows. Anincrease in anon-cashasset, suchas
a deferred tax asset, is shown as though it were a flow from the DTA rectangle to the
Assets rectangle.

FinMkts: All cash assets are invested at the benchmark investment yield. The receipt of
investmentincome by the insurance company is shown as a cash flow from the rectangle
labeled FinMkis to the Insurer.

Eqghr: If the insurer needs more assets than it has from its underwriting and investment
operations, the equityholders provide additional capital. If the insurer has excess assets,
it distributes the excess capital to its equityholders.
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Exhibit 1A

ILLUSTRATION A (Case: No Losses) CASH FLOWS

Time 00 05 10 15 20 25 30
UW TRANSACTIONS
Premium [[80060] o000 000 000 000 000 000
Expense - Acquisition 250.00 0.00 0.00 0.00 0.00 0.00 0.00
Expense - General 0.00 150.00 0.00 0.00 0.00 0.00 0.00
Loss 0.00 0.00 0.00 0.00 0.00 0.00 0.00
OTHER
DTA
Due to Revenue Offset 70.00 35.00 0.00 0.00 0.00 0.00 0.00
Due to Loss Reserve Discountin 0.00 0.00 0.00 0.00 0.00 0.00 0.00
TOTAL 70.00 35.00 0.00 0.00 0.00 0.00 0.00
RESERVES
UEPR 1,000.00 500.00 0.00
Stat Loss Reserve 0.00 0.00 0.00 0.00 0.00 0.00
IRS Discount Factors 0.86 0.88 0.90
Tax Basis Loss Reserve 0.00 0.00 0.00
Surplus 250.00 250.00 0.00 0.00 0.00 0.00 0.00
Total Assets 1,250.00 750.00 0.00 0.00 0.00 0.00 0.00
Investable Assets 1,180.00 715.00 0.00 0.00 0.00 0.00 0.00
TAXES
Tax Basis UW Revenue 200.00 800.00 0.00 0.00 0.00 0.00
Tax Basis Expenses 250.00 150.00 0.00 0.00
Tax Basis Inc Loss 0.00 0.00 0.00 0.00
Tax Basis inv Income 0.00 4720 28.60 0.00 0.00 0.00 0.00
Valuation of Taxes
Tax on UW Income (annua) -17.50 227.50 0.00 0.00
Tax on UW Income (semi-anmuarpa  -17.50 113.75 113.75 0.00 0.00 0.00 0.00
Tax on Invest Income 0.00 16.52 10.01 0.00 0.00 0.00 0.00
Total Semi-Annual Payment -17.50 130.27 123.76 0.00 0.00 0.00 0.00
CASH FLOWS
Asset Flow 1,250.00 -500.00 -750.00 0.00 0.00 0.00 0.00
UW Flow 750.00 -150.00 0.00 0.00 0.00 0.00 0.00
Inv Inc Fiow 4720 28.60 0.00 0.00 0.00 0.00
Tax Flow 17.50 -130.27 -123.76 0.00 0.00 0.00 0.00
DTA Flow 70.00 -35.00 -35.00 0.00 0.00 0.00 0.00
Equityflow -41250 23193 619.84 0.00 0.00 0.00 0.00
U/W Assumptions Surplus Assumptions Results

Target Return on Capital = 12.0%

Invest Rate of Retum = 8.0%

Premium = $1,000

Dollars of Ultimate Loss = $0
Combined Ratio = 40%

Loss Ratio = 0%

Premium Leverage Ratio = 25%
Reserve Leverage Ratio = 15%

IRR on Equityflows (annual rate} = 136.8%

Economic Vaiue Added = $360.08
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Formulae For Exhibit 1A

CASE: No Losses

(5% =0.35"0.2*(8)
(7) = () + (B}

(12,= 0.25"WP fort=0,05
(13)= (8) + (O + (12),
(14).= (13),- (7,

(18) = (1) - [(8):- (Bh11]

(16); = (2)1 + (1o + (3 + Bhros
(18), = (14),.05 * interest rate

(18} =[(15): - (16);- (17),]1* 0.35
(20),=  (19nfort=1,2,3
(20)o5= (19)fort=0.5,1.5,25
(21),=(18),* 0.35

(230 = (13) - (13

(24) = (1) - (@) - (3) - (4)
(25) = (14)05 " interest rate
(26) = (22),

@7 =)~ (Thos

(28), = -(23)+(24)+(25):+(26),
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ILLUSTRATION A (Case: No Losses) Summary of Cash Flows

$70

0.5

ASSETS
$1,250

DTA

ASSETS
$750

INSURER

Exhibit 1C

| t=1.0 ]

DTA-

$113.75

$10.01

ASSETS
$0

$715

INSURER
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ILLUSTRATION A (No Losses Incurred) Exhibit 1D

Required Asssta =
DTA Due to Revenue Otfset UEPR + Loss Reserves + Surplus
= 35% (IRS Basis Revenue - SAP Basis
Revenue) Attime 0: UEPR = WP = $1000,
=35%{ (WP-80%AUEPR) - (WP-AUEPR)] Loss Reserves = $0,
=35%{20%NAUEPR) r t=0 ] Surplus = 25%(WP) + 15%(Loss Reserves)
=35%(20%)($1000) =$250
=$70
Required Assets are
DTA Due to IRS Discounting = $0 = $1000 +$ 0 + $250
$70 $70 $1,250

[

The pays $1000 premi
at t=0, from which the insurer pays
acquisition expenses of $250. The

U flow to the tnsurer at 1=0 is
$1000-8250 = $750

$1,180
he Insurar gathers $750 from U/W operations,
a$17.5 tax debit, and $412.5 from the
equityhotders for a total of $1180.

These funds are invested at a 4% semi-annual
rate of ratum and generate investment income
over the period from t=0 to t=0.5

INSURER

The IRS taxable income is equal to:
WP - 80%AUEPR - expensaes - RS basis
Incurred Losses
=$1000 - 80%($1000) - $250 - $0

The Insurer collects \
$750 + $17.5 = $767.5

from company operations (U/W and taxes).
The insurer needs total assets of $1250, of which
$70 is supported by a deferred tax assst. Of the
total $1180 of assets that must be funded, $767.5
is funded via The i
Reaquired Assets - DTA - Company Cash Flows
=$1250-$70-$767.5 = $412.5
must come from investors (equityhoiders)

)

Total FIT Is equal to
FIT = 35% (Taxabla income)
=35%(-50) = -$17.5
Which represents a $17.5 tax refund.

At t=0 there is no investment income.
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DTA Due to Revenue Offset
= amortization of $70 DTA at t=0
=1/2*$70=$35

DTA Due to IRS Discounting = $0

With DTA at t--0 equal to $70 this implies a DTA
flow of -$35.

The Insurer pays general expenses of
$150. The U/W fiow to the Insurer at
t=0is
-$150

The IRS taxable U/W income computed
at year end {at t=1} is equal to:
WP - 80%AUEPR - expenses - IRS basis
incurred Losses
=$0 - 80%(-$1000) - $150 - $0
$650

The U/W tax calculated at year end is
356%* taxable U/W Income
35%*$650 = $227.5
The semi-annual payment of this year end
UMW taxis
1/2 * year end U/W tax
=1/2* $227.5=$113.75

The IRS taxabie investment income is
$47.2 With a tax rate of 35% this means a
tax of 36%"$47.2 = $16.52 on investment

income.

The total FIT is thus
$113.75 + $16.52 = $130.27

ILLUSTRATION A (No Losses Incurred)

DTA ASSETS
5 $35 $750

$231.93

The investable assets at t=0 are equal
1o $1180. The investment rate of
retumn is 4% semi-annually. Thus the
investment income samed over the
period is
=$1180 * 4% = $47.2

Exhibit 1D

Required Assets =
UEPR + Loss Reserves + Surplus

Attime 0.5: UEPR = 1/2'WP = $500,
Loss Reserves = $0,
Surplus = 25%(WP) + 15%(Loss Reserves)
=$250

Required Assets are
=$500 +$ 0 + $250
=$750

Of these assets, $35 are deferred tax assets that
are non-investable, and hence
$750-$35 = $715

is investable. /

The Company Cash Flow for this period
consists of $47.2 investment income, minus
$130.27 of taxes, minus $150 of general
expenses. For a total $233.07 outflow

The starting assets at t=0 are $1250. Ovsrh
period from 1=0 to t=0.5 company operations have
drained $233.07 from these funds. The DTA has

diminished the asset fund by a further $35 for a

total $268.07 decrease and a fund balance of
$981.93. However, the amount of assets required
att=0.5 is only $750. The remainder
$981.93 - $750 = $231.93
is “free”.

EquityFlow =
Starting Required Assets + Company Cash
Flow + DTA Flow - Ending Required Assets
=-Asset Flow + Company Cash Flow + DTA
Flow
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ILLUSTRATION A (No Losses Incurred)

DTA Due to Revenue Offset

=0°$70=%0

DTA flow of -$35.

—
There is no UMW activity at t=1.0

The IRS taxable U/W income computed
at year end (at t=1) is equal to:
WP - BO%AUEPR - expenses - IRS basis
Incurred Losses
=80 - 80%(-$1000) - $150 - $0
=$650

The U/ tax calculated at year end is
35%" taxable /W Income
35%$650 = $227.5
The semi-annual payment of this year end
UMW tax is
year end U/W tax - tax paki to date
=$227.5-113.75 = $113.75

The IRS taxable investment income is
$47.2 With a tax rate of 35% this means a
tax of 35%°$47.2 = $16.52 on investment

income.

The totat FIT is thus
$113.75 + $16.52 = $130.27

= amortization of $70 DTA set up at =0

DTA Due fo IRS Discounting = $0

With DTA at t=0.5 equal to $35 this implies a

Exhibit 1D

ASSETS

$715

INSURER

The investable assets at t=0.5 are
equal to $715 The investment rate of
retum is 4% semi-annually. The
investment income eamed over the

period is
=$716* 4% =$28.6

Now that the policy is fully eamed and no losses
have been incurred, the required assets are

equal 1o $0.

The Company Cash Flow for this period
consists of $28.6 investment income, minus
$123.76 of taxes, for a total $95.16 outfiow

The starting assets at t=0.5 are $750. Over the
period from =0.5 to 1=1.0 company operations

have drained $95.16 from these funds. The DTA
has diminished the asset fund by a further $35 for a

total $130.16 decrease and a fund balance of
$619.84. The amount of assets required at t=1.0 is
$0. The balance of $619.84
is “free" cash fiow.

EquityFlow =
Starting Required Assets + Company Cash
Flow + DTA Flow - Ending Required Assets
»=-Asset Flow + Company Cash Flow + DTA
Flow

/




ILLUSTRATION B ~ LOSS TRANSACTIONS

We retain the scenario in the previous illustration, and we add losses incurred evenly
during the policy term and paid over several years. To simplify the illustration, we model
the losses as if there were two losses with ultimate values of $400 each occurring on
June 30, 20XX+1, and December 31, 20XX+1. Both losses are paid on December 31,
20XX+3. Tax rates and capital requirements are the same as before.

There are several additional cash flows: a loss payment on December 31, 20XX+3 of $800,
federal income tax payments or refunds for two and a half years between June 30, 20XX+1,
and December 31, 20XX+3, and investment income over the same time period. There are
non-cash changes to the balance sheet for loss reserves and for deferred tax assets
stemming from IRS loss reserve discounting. There are changes in the capital requirements
stemming from the reserving risk charge. The assumption of a single payment date simplifies
the computations yet leaves enough detail to highlight the modeling principles.

Federal Income Taxes

We use the IRS loss reserve discount factors for computing taxable income and taxliabilities.
The IRS provides loss reserve discount factors for each line of business and accident year.

The text of this paper presumes knowledge of IRS tax calculations and the post-codification
statutory accounting rules for deferred tax assets and liabilities. The appendix to this paper
contains a more complete exposition of the tax accounting rules.

For the illustration, we assume IRS loss reserve discount factors of 86%, 88%, and 90% for
accident year 20XX+1 as of 12 months, 24 months, and 36 months, respectively. Since we
are pricing prospectively, the actuary must estimate the future loss reserve discount factors
based on federal mid-term rates and either industry or company loss payment patterns.
The offset to taxable income for 20XX+1 equals the tax rate times the change in the
discounted loss reserve. The change inthe discounted reserve for 20XX+1 is the discounted
reserve itself, since losses first occur in 20XX+1. The computation for 20XX+1 is

35% x 86% x $800 = $240.80.
The offset to taxable income may be viewed either as

(i) 35% of the change in the IRS discounted losses or
(if) 35% x (statutory incurred losses minus the change in the IRS loss reserve discount).
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On December31, 20XX+1, the IRS discounted reserves are 86% x $800 =$688.00, and the
IRS loss reserve discount is (1 — 86%) x $800 = $112.00. Since there are no loss reserves
on December 31, 20XX, these figures are also the year-to-year changes in these quantities.
We pro-rate the annual tax liability among the portions of the year to estimate tax payments.
Forthe semi-annual valuation periods in this illustration, we assume tax offsets of $120.40 at
each valuation date: June 30, 20XX+1, and December 31, 20XX+1.
The tax rate times the change in discounted reserves during 20XX+2 is
35% x (88% x $800 — 86% x $800) = $5.60.
The changé in discounted reserves is an offset to taxable income, so the tax rate times the
change in discounted reserves is the offset to the tax liability for December 31, 20XX+2. We
splitthe offset of $5.60 into equal halves of $2.80 each for the semi-annual valuation periods.
The tax basis incurred loss in 20XX+3 is the paid loss pius the change in discounted reserves:
$800 + (90% x $0 ~ 88% x $800) = $96.00.
The offset to the tax liability on December 31, 20XX+3, equals
' 35% x ($800 + 90% x $0 — 88% x $800) = $33.60.
We splitthe $33.60 offsetinto equal halves of $16.80 each for semi-annual valuation periods.
Unless a policy is written on December 31 or January 1, there are two accident years for tax
purposes. This complicates the pricing model, so we have chosen a December 31 effective
date for the illustration ?*

Cash Flow and Equity Flow Patterns

The illustration shows the occurrence of losses and the payment of losses in different years.
The company cash flows for incurred losses show the following pattern:

@ There are significant cash inflows stemming from the offset to taxable income on the dates
the losses occur (June 30, 20XX+1, and December 31, 20XX+1). The cash inflow from
the offset to taxable income precedes the cash outflow from the payment of losses.

® There is a large cash outflow on the date the loss is paid, or December 31, 20XX+3.

2 The exhibits in Appendix B use an effective date of July 1, which is a proxy for the average effective
date for policies written evenly through the year. Two accident years are used to evaluate the underwriting tax
effects. This is the standard modeling technique for property-casualty insurance policies.
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® The offset to taxable income stemming from the unwinding of the IRS loss reserve discount
is balanced by the investmentincome on the assets backing the discounted reserves. The
total cash inflow during the period equals the pre-taxinvestmentincome. The balancing
is not perfect, since it depends on the accuracy of the loss reserve discount factors.

® The pricing model treats the federal income taxes on the investmentincome separately
from the tax refund on the amortization of the discount in the IRS loss reserves. The
offsetting cash flows are shown separately.

® The investment income on the capital supporting the reserves is not balanced by
amortization of the interest discount in the reserves. The supporting capital comprises
both the capital embedded in full value reserves and the capital held in surplus for the
reserving risk charge.

® Changes in the deferred tax asset are not company cash flows.

The implied equity flows show a different pattern. The losses cause large equity outflows
during 20XX+1 and a modest equity inflow on December 31, 20XX+3.

We assume initially that the company posts full value loss reserves on June 30, 20XX+1, and
December 31, 20XX+1. If the coverage is priced adequately, the policyholder premium
provides for the present value of the expected losses plus an amount to fund the cost of
holding capital and the associated federal income taxes.?® The equityholders fund the loss
reserve with assets equal to

4 the difference between the held reserve and the present value of the reserve
+ ¢ the capital requirement for reserving risk
~ 4 the amount of capital provided by the policyholders.?

To distinguish the components of the loss reserves and the sources of capital, we conceive
of the held reserve as the present value of future loss payments plus the capital embedded in
the statutory held reserve.

The capital requirement is the explicit capital in the surplus account. For illustration, we
assume a capital requirement equal to 15% of held loss reserves. This is consistent with
current NAIC risk-based capital requirements.””

% On the cost of holding capital, see Feldblum and Thandi, “Target Retumn on Capital” and “Federal

Income Taxes and the Cost of Holding Capital.”

2% Adjustments must be made for the tax refund and the admitted portion of the deferred tax asset
stemming from IRS loss reserve discounting.

7 The risk-based capital requirements for the long-tailed lines of business (except workers’
compensation) are higher than 15%, and companies hold surplus about twice the risk-based capital
requirements. The covariance adjustment in the risk-based capital formula reduces the effective risk charge
by about 50%. The 15% factor understates the capital requirements for the long-tailed casualty lines of
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The effects of the reserve valuation rate on the NPV and IRR calculations are examined ina
separate paper (Feldblum and Thandi[2002], “Reserve Valuation Rates”). The loss reserve
valuation rate is an accounting item; it does not affect the loss cash flows. However, it affects
the loss reserve, the capital requirements, the tax payments, and the deferred tax asset, all of
which affect the implied equity flows and the internal rate of retum. For this paper, we assume
that loss reserves are held at full value (undiscounted value).

Computations

On June 30, 20XX+1, the statutory loss reserves are $400 and the required capital is $400
x 15% = $60.00. On December 31, 20XX+1, the statutory loss reserves increase to $800
and the required capital increases to $800 x 15% = $120.00.

The federal income tax liability on December 31, 20XX+1, resulting from the incurred losses
is —$240.80, computed as —35% x 86% x $800 . The total deferred tax asset (DTA) is $5.60
+$33.60 = $39.20. This is the deferred tax asset on a GAAP balance sheet, as well as the
deferred tax asset in column 1 of the statutory balance sheet (line 15 of page 2in 2001). Of
the $39.20 DTA, only $5.60 reverses within 12 months. This is the admitted portion on the
12/31/XX+1 statutory balance sheet.

We assume that the tax on underwriting income is paid (or the offset to taxable income is
received) evenly over the year. For simplicity, we assume that half the deferred tax asset is
accrued on June 30, 20XX+1, and the other half is accrued on December 31, 20XX+1.

To fund the incurred losses at June 30, 20XX+1, the policyholders and equityholders must
provide assets equal to

the held reserves + the capital requirement — the tax refund — the deferred tax asset, or
$400 + $60 — $120.40 — $2.80 = $336.80.

The policyholder funds are provided by the policy premium. Atpolicy inception, the money is
transferred to the uneamed premium reserves. Overthe course of the year, the money inthe

business and somewhat overstates the capital requirements for workers’ compensation. The pricing model in
the appendix uses actual factors or best estimates by line of business.

The illustration does not explicitly distinguish between the reserving risk charge applied to held reserves (R;)
and the asset risk charges applied to the assets backing the held reserves (R, and R,). Because the marginal
effect of a risk charge varies directly with the magnitude of the charges in its risk category, the marginal effect
of the asset risk charges is only about 10% to 20% of the marginal effect of the reserving risk charges for the
long-tailed lines of business; see Feldblum [1996: RBC}. One may conceive of the 15% capital requirement
as a 13% to 14% reserving risk charge and a 1% to 2% asset risk charge.
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unearned premium reserves is transferred to the loss reserves. The equityholder funded
capital is a capital infusion at the time of the loss occurrence.

If the policy is adequately priced, the policyholder funds the fair value of the losses plus an
amount to cover the cost of holding capital and the associated taxes. The equityholders
provide the capital embedded in the reserves and the capital explicitly held in statutory
surplus, minus the capital provided by the policyholders.

The assets needed to support the incurred losses at December 31, 20XX+1, are:
$800 + $120 — $240.80 — $5.60 = $673.60.

We have separated the premium transactions from the loss transactions in this illustration to
highlight the relationships among the company cash flows and the implied equity flows.

® The premium transactions show the funds supplied at time t=0 by both policyholders and
equityholders to supportthe unearned premium reserve and the initial underwriting loss.
At times t=12 and t=1, the funds are distributed to the equityholders.

® The loss transactions show equityholder supplied funds used at times t=!2 and t=1 to
support the loss reserves. At time t=3, the remaining funds are returned to the
equityholders.

In practice, loss reserves and paid losses gradually replace the unearned premium reserves.
The policyholder supplied funds collected at time t=0 to support the unearned premium
reserve are transferred to support the loss reserves as the premium is earned and the losses
are incurred. The profit in the policyholder premium is transferred gradually to the
equityholders over the same time period to provide the required return on the invested capital.

In the illustration, there is no change in the undiscounted reserves between December 31,
20XX+1, and December 31, 20XX+3. We use this simplistic scenario to clarify the cash flows
and implied equity flows, without having to deal with changing loss reserves and paid losses
at each valuation date. In practice, reserves run off gradually.

DEFERRED TAX ASSET: IRS Loss RESERVE DISCOUNTING

The deferred tax assets are computed at year-end dates. To clarify the exposition, we begin
this sub-section with annual valuation periods, not semi-annual periods. We then tum to semi-
annual valuation periods to explain the calculation of the deferred tax assets at the mid-year
valuation dates.

On December 31, 20XX+1, the offset to statutoryincome stemming from the incurred losses

is $800. The federal income tax offset that would result from an offset to taxable income of
$800 is 35% x $800 = $280.00.
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® The actual offsetto taxable income on December 31, 20XX+1, is 86% x $800 = $688.00.
® The offset to the federal income tax liability is 35% x 86% x $800 = $240.80.

The actual federal income tax liability is greater than the federal income tax liability that is
implied by the statutory balance sheet. The difference is $280.00 — $240.80 = $39.20.

The difference of $39.20 is recouped by tax refunds in subsequent years. Since statutory
accounting recognizes the full value loss reserve on the occurrence date, it should recognize
the full tax offset on that date as well. Tax accounting defers the last $39.20 of the offset over
the period during which the interest discount unwinds. Both GAAP and statutory accounting
treat this as a receivable. It is shown as a deferred tax asset on the balance sheet.

GAAP financial statements recognize the full receivable if the firm expects to collect it.
Statutory accounting admits only the portion of the deferred tax asset that is expected to
reverse within 12 months of the statement date. To calculate the admitted portion of the
deferred tax asset on the December 31, 20XX+1, statutory balance sheet, we estimate the
portion of this deferred tax asset that remains on December 31, 20XX+2.

® On December 31, 20XX+2, the offset to taxabie income is 88% x $800 = $704.00.

® The offset to the federal income tax liability is 35% x 88% x $800 = $246.40.

® Thechange inthe federalincome tax between December 31, 20XX+1, and December
31, 20XX+2, is $246.40 — $240.80 = $5.60.

Date Statutory Tax Difference  Change
12/31/20XX+1 $800 $688 $112 —
12/31/20XX+2 = $800 $704 $96 $16

35% x $16 = $5.60.
The expected change in the deferred tax asset from the current valuation date to the valuation
date one year hence is the portion of the deferred tax asset that is recognized on the statutory
balance sheet.

The appendix explains the calculation of the deferred tax asset when there are multiple loss
payments during the year.

INVESTABLE ASSETS
We calculate the investable assets to determine the expected investmentincome. We show

first the procedure for annual valuation periods, and we then extend the computations to semi-
annual valuation periods.
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Investable Assets, with annual valuation periods: The investable assets equal the total
assets minus the admitted portions of any non-investable assets on the statutory balance
sheet. The non-investable assets include agents’ balances, earned but unbilled premiums,
accrued retrospective premiums, and deferred tax assets.

The admitted portion of the DTA is $5.60 at December 31, 20XX+1, and $33.60 at December
31, 20XX+2. The investable assets are

® $920.00 — $5.60 = $914.40 during 20XX+2 and
® $920.00 — $33.60 = $886.40 during 20XX+3.2

Inveslable Assets, with semi-annual valuation periods: The deferred tax assetat December
31 of year Xis set up evenly over the course of year X and declines linearly to zero over the
course of year X+1. During year X+1, a new deferred tax asset is set up, which declines
linearly to zero overthe course of year X+2.% Each deferred tax asset follows an accrual and
amortization pattern shaped like a carot (“A"). Each carot is two years long.

The rationale for the two year up-down patiern is the assumption thatlosses are paid evenly
during the calendar year. Before a loss is paid, there is a gross (GAAP) deferred tax asset
associated withits reserve. The deferred tax asset is admitted on the statutory balance sheet
only during the 12 month period immediately prior to its payment.

llustration: The $5.60 deferred tax asset at December 31, 20XX+1, is accrued evenly over
20XX+1: $2.80 on June 30, 20XX+1, and the remainder on December 31, 20XX+1. It
declines to $2.80 at June 30, 20XX+2, and to $0 by December 31, 20XX+2.

A new deferred tax asset of $33.60 is shown at the December 31, 20XX+2 valuation date.
Itaccrues evenly over 20XX+2 ($16.80 on June 30, 20XX+2, and $16.80 on December 31,
20XX+2). It declines to $16.80 at June 30, 20XX+3, and to $0 on December 31, 20XX+3.

The total deferred tax asset on June 30, 20XX+2, is $2.80 + $16.80 = $19.60.

2 The implication of this reasoning seems to be that if more of the DTA is not admitted, the investable
assets increase. This raises the investment income, which lowers the need for underwriting income, thereby
causing a smaller rate indication.

In fact, the investable assets increase only because the non-admitted DTA is replaced by equityholder supplied
funds, which are investable. This raises the invested capital, and it more than offsets the higher investment
income. The net result is to raise the rate indication, not to lower it.

2 Since we are using discrete (semi-annual) functions, not continuous functions, “evenly over the course
of the year" means one half on June 30 and the other half on December 31.
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This modeling procedure interpolates between the deferred tax assets at December 31 of
year X and December 31 of year X+1 to derive the deferred tax asset at June 30 of year X+1.

® The deferred tax asset at June 30, 20XX+1, is ($0.00 + $5.60)/2 = $2.80.
® The deferred tax asset at June 30, 20XX+2, is ($5.60 + $33.60)/2 = $19.60.
® The deferred tax asset at June 30, 20XX+3, is ($33.60 + $0)/2 = $16.80.

The change in the deferred tax assetis not itself a cash flow. However, the recognized portion
of the deferred tax asset is an admitted statutory asset. A change in the admitted portion of
the deferred tax asset causes an implied equity flow. Since the deferred tax asset is not
investable but the capital contribution from the equityholders is investable, the change in the
deferred tax asset also affects the investment income during the year. A decrease in the
deferred tax asset causes an increase in the capital contributed by equityholders. This
causes an increase in the expected investment income and an associated increase in the
federal income taxes on this investment income.

The total assets held by the company are $920 throughout the two years 20XX+2 and
20XX+3. The investable assets are $914.40 at December 31, 20XX+1,$917.20 at June 30,
20XX+2, $886.40 at December 31, 20XX+2, and $903.20 at June 30, 20XX+2.

Period Total Agsets Deferred Tax Asset Investable Assets
1/1- 6/30/XX+2 $920.00 $5.60 $914.40
7M1 —12/31/XX+2 $920.00 $19.60 $900.40
11— 6/30/XX+3 $920.00 $33.60 $886.40
71 —12/31/XX+3 $920.00 $16.80 $903.20

The investmentincome during the first half of 20XX+2 equals the investable assets times the
investment yield, or $914.40 x 4% = $36.58. We use the same computation for each semi-
annual valuation period in 20XX+2 and 20XX+3:

Period Investable Assets Investment Yield Investment {ncome
11— 6/30/XX+2 $914.40 4% (half year) $36.58
7M1 —12/31/XX42 $900.40 4% (half year) $36.02
1/1- 6/30/XX+3 $886.40 4% (half year) $35.46
71— 12/31/XX+3 $903.20 4% (half year) $36.13

The implied equity flow at each valuation date equals the statutory income during the
preceding period minus the change in capital requirements from the beginning to the end of
the period. The components of statutory income during the first half of 20XX+2 are as follows:
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Investment income is $36.58.

The tax on the investment income is 35% x $36.58 = $12.80.

The change in the deferred tax asset is $19.60 — $5.60 = $14.00.

The tax refund for the 20XX+2 amortization of the loss reserve is $5.60. We split the
1ax refund evenly over the year, giving a tax refund of $2.80 for the first haif of 20X(X+2.

The total statutory income is $36.58 - $12.80 + $14.00 + 2.80 = $40.58. There is no change
in the required capital, so the implied equity flow is +$40.58.

Investment  Taxon Inv Change in Tax on Reserve Statutory

Period Income Income DTA Amortization Income
1/XX+2  $36.58 $12.80 $14.00 -$2.80 $40.58
2/XX+2  $36.02 $12.61 $14.00 -$2.80 $40.21
1/XX+3  $35.46 $12.41 -$16.80 -$16.80 $23.05
2XX+3  $36.13 $12.65 -$16.80 -$16.80 $23.48

For the first three half years in the table above, the implied equity flows equal the statutory
income. On December 31, 20XX+3, the loss is paid, the loss reserve decreases to $0, and
the required capital decreases from $120 to $0. The implied equity flow on December 31,
20XX+3 is

$23.48 — (— $120.00) = $143.48.

CAsH FLOWS AND EQUITY FLOWS: LOSS TRANSACTIONS

The exposition above traces the cash flows and equations by type of transaction. We putthe
pieces together to show the cash flows and equity flows by valuation date. The five
accompanying schematics show the cash flows and equity flows for llfustration B: Premium,
Expense, and Loss Transactions.

The first schematic shows a summary of the cash flows and equity flows at all seven valuation
dates from t=0 through t=3. The subsequent four schematics show more detailed information
about the cash flows and equity flows at four of these valuation dates:

t=0.5, or June 30, 20XX

t = 1.0, or December 31, 20XX

t = 2.5, or June 30, 20XX+2

t = 3.0, or December 31, 20XX+2
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Attimes t=0.5 and t=1.0, the losses are incurred. The schematics show the relevant cash
flows and equity flows for setting up case reserves, added the reserving risk charge to the
risk-based capital requirements, obtaining the tax offset forincurred losses, and setting up the
deferred tax asset stemming from IRS loss reserve discounting.

At time t=1.5, 2.0, and 2.5, there are no accidents or loss payments. The cash flows and
equity flows stem from changes in the IRS discounted reserves, leading to tax payments and
changes in the deferred tax asset. In addition, there are investmentincome flows stemming
from the investment return on the assets backing the loss reserves and the reserving risk
charge of the risk-based capital requirements.

At time t=3.0, the losses are paid and the assets supporting the reserving risk charge are
retumned to the equityholders.

The schematics show transactions among the same seven nodes as used for the premium
and expense transactions.
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Exhibit 2A

ILLUSTRATION B (Case: Losses Incurred) CASH FLOWS

Target Retumn on Capital = 12.0%

Invest Rate of Retum = 8.0%

Premium = $1,000

Dollars of Ultimate Loss = $800
Combined Ratio = 120.0%

Loss Ratio = 80%

Premium Leverage Ratio = 25%
Reserve Leverage Ratio = 15%

Time 2.0 5 10 15 20 25 3.0
UW TRANSACTIONS
Premium 1,000.00 0.00 0.00 0.00 0.00 0.00 0.00
Expense - Acquisition 250.00 0.00 0.00 0.00 0.00 0.00 0.00
Expense - General 0.00 150.00 0.00 0.00 0.00 0.00 0.00
Loss 0.00 0.00 0.00 0.00 0.00 0.00 800.00
OTHER
DTA
Due to Revenue Offset 70.00 35.00 0.00 0.00 0.00 0.00 0.00
Due to Loss Reserve Discountin 0.00 2.80 560 19.60 3360 16.80 0.00
TOTAL 70.00 37.80 560 19.60 33.60 16.80 0.00
RESERVES
UEPR 1,000.00  500.00 0.00
Stat Loss Reserve 400.00 800.00 800.00 800.00 800.00 0.00
IRS Discount Factors 0.86 0.88 0.90
Tax Basis Loss Reserve 688.00 704.00 0.00
Surplus 250.00 310.00 120.00 120.00 120.00 120.00 0.00
Total Assets 1,250.00 1,210.00 920.00 920.00 920.00 920.00 0.00
Investable Assets 1,180.00 1,172.20 91440 900.40 886.40 903.20 0.00
TAXES
Tax Basis UW Revenue 200.00 800.00 0.00 0.00 0.00 0.00
Tax Basis Expenses 250.00 150.00 0.00 0.00
Tax Basis Inc Loss 0.00 688.00 16.00 96.00
Tax Basis inv [ncome 0.00 4720 4683 3658 3602 3546 36.13
Valuation of Taxes
Tax on UW Income (annuat -17.80 -13.30 -5.60 -33.60
Tax on UW Income (semi-Annuatpa  -17.50 -665 -665 280 -280 -16.80 -16.80
Tax on Invest Income 0.00 1652 1641 1280 1261 1241 1264
Total Semi-Annual Payment -17.50 9.87 9.76 10.00 9.81 -439 -4.16
CASH FLOWS
Asset Flow 1,250.00  -40.00 -290.00 0.00 0.00 0.00 -920.00
UW Flow 750.00 -150.00 0.00 0.00 0.00 0.00 -800.00
inv inc Flow 4720 4689 3658 36.02 3546 36.13
Tax Flow 17.50 987 976 -10.00 -9.81 4.39 4.16
DTA Flow 7000 3220 3220 1400 1400 -16.80 -16.80
Equityflow -412.50 -104.87 29493 4057 4021 2305 143.48
|U/W Assumptions Surplus Assumptions Results

IRR on Equityflows {annual rate) = 3.0%

Economic Value Added = -$62.49
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Exhibit 2B
Formulae For Exhibit 1B

CASE: Losses Incurred

(5} =0.35"0.2 " (8)%
(6):=0.35" {[(9) - (11)d - {1 - (11)uua] }
(Th = (S)+ (B)

(1)e=(9) " (10)

(12),= ] 0.25* WP + 0.16* (9)t fort=0,0.5
{).15 Ot fort>=1.0

(13)e=(B) + @) + (12),

(14) = (13) - (7}

(18)=(1)- [ (Bh- (Bl ]

(16) = (@) + @)ros + B + Bhos
(A7) = () + (@hos+ [ (11 - (114 ]
(18), = (14)p5 * interest rate
(19)=[ (15), - (16),- (17),]1* 0.35
(20), = (19)fort=1,2,3
(20)05= (19)fort=0.5,1.525
(21} =(18),* 0.35

(23), = (13) - (13)05

(24) = (1)~ @) - () - (4}
(25) = (14)y5 * interest rate
(26), = (22),

@7 =(h- (Mhos

(28), = -(23)(+(24)+(25)+(26)
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Exhibit 2C
ILLUSTRATION B (Case: Losses Incurred) Summary of Cash Flows
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DTA Due to Revenue Offset
= amortization of $70 DTA at =0
=12"*$70=$35

DTA Due to IRS Discounting at year end:
=35%" [(Hek Reserves - IRS Resarves)at t=1.0
-(Held Reserves - IRS Reserves)a 1-20]
=35%*((1-.86)"$800 - (1-.88)*$800)
=$5.60
DTA Due to IRS Dlscogmlng &t mid-year:
=interpolation batween value at t=0 and t=1.0
=1/2($0 + $5.6) = $2.80
Total DTA = DTA Dus to Revenus Offset + DTA Due to
IRS Discounting
=$35 + $2.80 = $37.80

WIth DTA at t=0 equal to $70 this impiies a DTA flow of -
$32.20

N

The Insurer pays general expenses of
$150. The U/W flow to the Insurer at
t=0is
-$150

The IRS taxable U/W Income computed
at year end (at t=1) Is equal to:
WP - 80%AUEPR - expenses - IRS basis
Incurred Losses
=$0 - 80%(-$1000) - $150 - (0.86"$800) =-
$38

The UMW tax calculated at year end is
35%" taxable U/W Income
35%°$650 = -$13.30
The semi-annual payment of this year end
UW/W tax is
172 * year and U/W tax
=1/2 * (-$13.30) = -$6.65

The IRS taxable investment income is
$47.2 With a tax rate of 35% this means a
tax of 35%°$47.2 = $16.52 on investment

income.

The totat FIT is thus
- $6.65 + $16.52 = $9.67

ILLUSTRATION B (Case Losses Incurred)

. sa22 $1,210

.Of these assets, $37.8 are deferred tax asssis

$7.80

INSURER

o investable assets at t=0 are equal
to $1180. The investment rate of

retum is 4% semi-annually. Thus the
investment income eamed over the

period is
=$1180 * 4% = $47.2

Exhibit 2D

Required Assets = \
UEPR + Loss Reserves + Surplus

Attime 0.5 UEPR = 1/2°WP = $500,
Loss Reserves = 1/2°$800,
Surplus = 25%(WP) + 15%(Loss Resarves)
=$250 + $60= $310

Required Assets are
= $500 +$400 + $310
=$1,210

" that are non-investable, and
$1210-837.8 = $1172.20

is Investable. J

The Company Cash Flow for this period
consists of $47.2 investment income, minus
$9.87 of taxes, minus $150 of general expensas.
For a total $112.67 outflow

The starting assets at t=0 are $1250. Over the
period from 1=0 to 1=0.5 company operations have
drained $112.67 from thase funds. The decrease in

DTA has diminished the asset fund by a further

$32.2 for a total $144.87 decrease and a fund
balance of $1105.13. The amount of assets
required at t=0.5 is $1210. The remainder
$1210 - $1105.13 = $104.87
must be funded by the equityholders.

EquityFlow =
g Req Assets + Company Cash
Flow + DTA Flow - Ending Required Assets
=Asset Flow + Company Cash Flow + DTA
Flow
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/ DTA Due to Revenue Offset
=$0

DTA Due to IRS Discounting at year end:
=35%" [(Held Reserves - IRS Reserves) at t=1.0
-(Held Reserves - IRS Reserves) at t=2.0)
=35%"[(1-.86)*$800 - (1-.88)*$800]
=$5.60
Total DTA = DTA Due to Revenue Offset + DTA Due
to IRS Discounting
=$0 + $5.60 = $5.60

With DTA at t=0.5 equal to $37.80 this implies & DTA

\ fiow of -$32.20

There is no U/W activity at t=1.0

The IRS taxable /W income computed
at year end (at t=1) is equal to:
WP - B0%AUEPR - expenses - IRS basis
Incurred Losses
=$0 - 80%(-$1000) - $150 - (0.86°$800) -
$38

The UMW tax calculated at year end is
35%* taxable U/W Income
35%*(-$38) = -$13.30
The semi-annual payment of this year end
UM tax is
year end U/W tax - paid to date
= -$13.3{-$6.65)= -$6.65

The IRS taxable investment income is
$46.89 With a tax rate of 35% this means a
tax of 35%"$46.89 = $16.410n investment
income.

The total FIT is thus
-$6.65 + $16.41 =$9.76

The investable assets at t=0.5 are
equal to $1172.2 The investment rate
of return is 4% semi-annually. The
investment income eamed over the

pel
=$1172.2 " 4% = $46.89

ILLUSTRATION B (Case Losses Incurred) Exhibit 2D

Required Assets =
UEPR + Loss Reserves + Surplus

Attime 1.0: UEPR =$0,
Loss Reserves = $800,
Surplus = 25%*(0) + 15%*(Loss Reserves) =$0
+$120=$120

So, Required Assets are
= $800 +$120 + $920

Of these assels, $5.60 are deferred tax assets
that are non-investable, and hence
DTA ASSETS $920-$5.60 = $914.40

§5.60 $322 $920 is investable. J

$257.80

“The Company Cash Flow for this period
consists of $46.89 investment income, minus
$9.76 of taxes, for a total $37.13 inflow.

INSURER

The starting assets at t=0.5 are $1210. Over the
period from t=0.5 to t=1.0 company operations
have added $37.13 from these funds. The
in DTA has dimini the asset fund by
$32.20 for a total $4.93 increase and a fund
balance of $1214.93. The amount of assets
required at t=1.0 is only $920. The balance of
93

$294.!
is "free” cash flow (equity fiow).

EquityFlow =

{ Assets + C y Cash
Flow + DTA Flow - Ending Required Assets
=-Asset Flow + Company Cash Flow + DTA

riod is

.
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DTA Due to Revenue Offset
=$0

DTA Due to IRS Discounting at year end:
=$0

DTA Due to RS Discounting at mid-year:
=interpolation batween value at t=2.0 and t=3.0
=1/2"($33.6 + $0) = $16.80

Total DTA = DTA Dus to Revenue Ofiset + DTA Due
to IRS Discounting
=$0 + $16.80 = $16.80

With DTA at 1=2.0 equal to $33.60 this implies a DTA

flow of -$16.80

| TMreismUMacﬁvity&thSJ/

The IRS taxable WW income computed
at yoar end (at t=1) is equal to:
WP - B0O%AUEPR - expenses - IRS basis
Incurred Losses
=$0 - 80%(0) - $0 - (800 + (0 - 0.88$600))
=$96

The UM tax calculated at year end is
35%* taxable U/W Income
35%*(-$96) = $33.8
The semi-annual payment of this year end
UMW tax is
1/2 * yoar end UM tax
= 1/2°(-$33.6)=-$16.8

The IRS taxable investment income is
$35.46 With a tax rate of 35% this means a

The investable assets at 1=2.0 are
equal to $886.40. The investment rate
of retum is 4% semi-annually. The

tax of 35%$35.46 = $12.410n income eamed over the
income. period is
=$886.4 * 4% = $35.46
The total FIT is thus

ILLUSTRATION B (Case Losses Incurred) Exhibit 2D

Required Assets =
UEPR + Loss Reserves + Surplus
At time 2.5: UEPR =80,
Loss Reserves = $800,
Surpius = 25%(0) + 15%{Loss Reserves) =$0 +

$120=$120

L t=25 ] So, Required Assets are

= $800 +$120 + $920

Of these assets, $16.80 are deferrad tax assets

that are non-investable, and
ASSETS $920-$16.80 = $903.20
$920 is Investabls.

‘The Company Cash Flow for this period
consists of $35.46 investment income, plus a tax
refund of $4.39 for a total $39.85 inflow.

The starting assets at 1=2.0 are $920. Over the
period from t=2.0 to 1=2.5 company operations
have added $39.85 to these funds. The decrease
in DTA has diminished the asset fund by $16.80 for
a total $23.05 increase and a fund balance of
$943.05. The amount of assets required at 1=2.5 is
still $920. The balance of $23.05
is “frae® cash flow (equity flow).

EquityFlow =
Starting Required Assets + Company Cash
Fiow + DTA Flow - Ending Required Assets
=Aseet Flow + Company Cash Flow + DTA
Flow

-$16.8 + $12.41 = -$4.39 (a refund)

\_

/
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DTA Due to Revenue Offset
= amortization of $70 DTA set up at t=0
=0*$70=%0

DTA Due to IRS Discounting = $0

With DTA at t=0.5 equal to $35 this implies a DTA flow
of -$35.

[ The Insurer pays $800 in losses I\:

The IRS taxable U/W income computed
at year end (at t=1) is equal to:
WP - 80%AUEPR - expenses - IRS basis
Incurred Losses
=$0 - 80%($0) - $0 - ($800 + (0-0.9$800))
The UMW tax calculated at year end is
35%" taxable U/W Income
35%*(-$96) = -$33.60
The semi-annual payment of this year end
UM taxis
year end U/W tax - paid to date
=-$33.6-(-$16.8)= -$16.80

The IRS taxabls investment income is
$36.13 With a tax rate of 35% this means a
tax of 35%*$36.13 = §12.64 on il

ILLUSTRATION B (Case Losses Incurred)

Exhibit 2D

Now that all iosses have been paid, the required

The investable assets at t=2.5 are
equal to $903.2 The investment rate
of retum is 4% semi-annually. The

income.

The total FIT is thus
-$16.80 + $12.64 = -$4.16 {a refund)

income eared over the

period is
=$903.2 * 4% = $36.13

assets are equal to $0.

The Company Cash Flow for this period
consists of $36.13 investment income, pius a tax
refund of $9.76 of taxes, minus $800 of paid
losses for a total $759.71 outfiow.

The starting assets at t=2.5 are $820. Over the
petiod from t=2.5 to t=3.0 company operations have
drained $759.71 from these funds. The decrease in
DTA has diminished the asset fund by $16.80 fora

total $776.51 decrease and a fund balance of
$143.48. assets are required at {=3.0. The balance

of $143.48
is "free" cash flow (equity fiow}.

EquityFlow =

g Assets + C Cash Fiow
+ DTA Flow - Ending Required Assets

=-Asset Flow + Company Cash Flow + DTA Flow




Premiums and Losses

To complete the modeling of the implied equity flows, we overlay the premium transactions
with the loss transactions. On June 30, 20XX+1, and December 31, 20XX+1, there are
implied equity flows stemming from both premium and loss transactions.

JUNE 30, 20XX+1: The implied equity flow stemming from the earning of the premiums is
+$231.91. This includes the effects of premium eamings, expense payments, federal income
taxes, the takedown of one half of the deferred tax asset from revenue offset, and investment
income. There is no change during the year in the capital requirements stemming from the
written premium RBC charge.

The implied equity flow stemming from the occurrence of the first loss is ~$336.80. This
includes the effects of loss accrual, federal income taxes, the deferred tax asset stemming
from IRS loss reserve discounting, and capital requirements for held loss reserves. The net
implied equity flow on June 30, 20XX+1, is +$231.93 — $336.80 = $-104.87.

DeCEMBER31,20XX+1: The implied equity flow stemming from the eaming of the premiums
is +$619.84. The implied equity flow stemming from the occurrence of the second loss is
~$336.80.

This includes the same items as the implied equity flow on June 30, 20XX+1; it does not
include the effect of investmentincome onthe assets held to support the first loss, whichwas
incurred onJune 30, 20XX+1. The investable assets supporting the first loss are $400 of loss
reserve plus 15% x $400 = $60 of supporting surplus minus $2.80 of deferred tax asset =
$457.60. The after-tax investment income on these investable assets is $457.20 x 4% x
(1-35%) = $11.89. The net implied equity flow on December 31, 20XX+1, is +$619.84 —
$336.80 + $11.89 =$294.93 (premium flows, loss flows, and after-taxinvestmentincome on
the assets supporting the loss reserves).

Internal Rate of Return and Net Present Value

The intemnal rate of return is the interest rate that sets the present value of the implied equity
flows to zero. The table at the end of this paper shows the cash flows, statutory accounting
entries, and implied equity flows for the illustration discussed above. The intemalrate of return
on the implied equity flows is the solution to the following equation:

0 =—412.50 ~ 104.87/(1+X)" + 294.93/(1+xF
+ 40.57/(1+x)° + 40.21/(13x)* + 23.05/(1+x)° + 143.48/(1+x)°.
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This solution is x = 1.485%, which is a 3.0% effective annual rate (1.014852 = 1.030).%
RATE FILINGS

Since the internal rate of return is less than the cost of capital, the policy generates a loss for
the company, nota gain. We have not discussed the cost of capital, but it is at least equal to
the investrent yield of 8% per annum.

Some regulators presume that a positive internal rate of return implies a profit, even if the
profit is not as great as the company desires. The National Council on Compensation
Insurance (NCCI) was discomfited by this perception among some state rate regulators inthe
1980's, when it filed advisory premium indications for its members.

Net present value models circumvent this misinterpretation. The NPV model shows adoliar
gainorioss. Anindicated IRR less than the cost of equity capital produces a doliar loss, and
an indicated IRR greater than the cost of equity capital produces a dollar gain.

For performance measurement purposes, we use an EVA yardstick in addition to the IRR; see
Feldblum and Thandi, “Income Recognition and Performance Measurement.” Applying a net
present value analysis to the implied equity flows (not to the company cash flows) is similar
to an economic value added analysis. Both net present value and economic value added
transiate the implied return into a dollar amount, so that the gain or loss to the company is
more readily understood.

Assumptions and Precision

These illustrations cover the major equity flows that affect financial pricing models for property-
casualty insurance. Realistic pricing models have more entries, butthey are not conceptually
different.

Some readers might dismiss the analysis in the previous sections as needless precision.
They presume that the modeling of tax cash flows and deferred tax assets and liabilities
imposes excessive costs for little benefit.

This may have been true in past years, when computations were done with pencil and paper
orwith desk calculators. There is much arithmetic manipulation, but the principles are straight-
forward. The task of the pricing actuary is to construct the pricing model and to provide
reasonable assumptions for the cash flows; the arithmetic is done by computer. Once the
model is in place, the computation rules remain the same from year to year.

30 By Descartes’ rule, the maximum number of real solutions to this polynomial equation is equal to the

number of sign reversals. Since there is only 1 sign reversal, the 1.485% solution is unique.
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Time demands on casualty actuaries have hindered some companies from developing
financially appropriate return on capital pricing models. There is a temptation to use rules of
thumb or expedient short-cuts, such as

@ traditional combined ratio targets with discounted loss ratios,
® after-tax investment yields instead of explicit modeling of federal income taxes,
@ fair values of insurance costs instead of the cost of holding capital.

These short-cuts often lead to severe pricing errors in fong-tailed lines of business.
Consumers’ Perspective and Suppliers’ Costs

We conclude this paper by comparing two perspectives oninsurance pricing: the consumers’
value perspective and the supplier's cost perspective.

Suppliers: The equityholder's cost model described in this paper determines the minimum
price thatinvestors demand to fund the insurance product. To optimize shareholders’ retum
oninvested capital, an insurer must focus on the amount of invested capital and the retumon
that capital.

Consumers: The consumers value modelfocuses on the value received by the consumer
from the insurance product. The rational consumer looks at the expected cash flows to and
from the insurance company. Pricing aninsurance product from the consumer's perspective
focuses on expected loss payments for casualty products or expected benefit payments for
life insurance products.

The expected loss costs gives the pure premium. By adding underwriting expenses and
income taxes on the policy cash flows, and discounting at an appropriate interest rate, one
determines the present value of benefits. This is the value of the product to the consumer.
The consumer does not include the insurer's cost of capital in the value of the product.

in theory, the consumer’s cost of capital should be inciuded in the consumer's value
perspective; see the following illustration. In practice, few consumers would set aside the
requisite capital to fund the insurance risks.

Hustration: An employer might self-insure its workers’ compensation exposures. The self-
insured employer faces substantial process risk caused by random loss fiuctuations. Intheory,
it should hold capital to guard against adverse loss fluctuations and to ensure payment of
benefits to injured employees. In practice, the employerwould pay benefits out of currentcash
flow, since it has no reserve requirements and no risk-based capital requirements.

The additional capital costs imposed by state regulation cause a discrepancy between the
value to the consumer and the cost to the insurer. Even if the rational insurer and the rational
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consumer have the same expectations for the insurance cash flows, they caiculate different
prices for the insurance product. Acommon solution to this problem in many jurisdictions is
an economically inefficient battle of wits among pricing actuaries, regulators, and consumer
representatives at state rate hearings.

The magnitude of the discrepancy between the consumer’s value perspective and the
insurer's cost perspective is not always appreciated by regulatory authorities. This
discrepancy was low at the beginning of the 20" century, when property-casuaity products
covered primarily the short-tailed property lines of business and capital requirements were
low. The discrepancy has risen steadily through the 20" century, as casually lines have
increased, payment patterns have lengthened, and more stringent capital requirements have
beenimposed. The capital to assets ratio for property-casualty insurers is now many times
higher than for life insurers, commercial banks, or other financial institutions. The costs of this
high capital to asset ratio should be understood and properly weighed by state regulators.
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CAsH FLOWS AND EaQuiTY FLOWS

The leitmotif of this paper is that the company cash flows for property-casualty insurance
operations are not a suitable proxy forimplied equity flows. The accompanying chart shows
the cash flows and the associated equity flows for “lilustration A: Premium and Expenses.”

Valuation Date 0.0 0.5 1.0
cash flow $767.50 ($233.07) ($95.16)
equity flow ($412.50) $231.93 $619.94

The premium collection at time t=0
causes a large cash inflow to the
company. The uneamed premium
reserves and risk-based capital
requirements cause a large equity
outflow at time t=0.

Expenses and tax payments cause
cash outfiows at times t=% and t=1.
As the premium is eamed and the
uneamned premium reserve is taken
down, there are equity inflows.

Nustration A: Cash Flows and Equity Flows

$800.00

($200.00)

($400.00)

($600.00)

ﬁ equity flow

B cashfiow
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Loss TRANSACTIONS

The loss transaction show a similar pattern: company cash inflows are associated with implied
equity outflows, and company cash outflows are associated with implied equity inflows. The
loss transactions begin at time t=%2 and extend through time t=3.

Date 05 1.0 1.5 2.0 2.5 3.0

cash flow  $123.20 $135.09 $40.57 $40.21 $23.05 ($776.52)
equity flow ($336.80) ($324.91)  $40.75 $40.21 $23.05 $143.48

Losses are incurred at times t=%2 and t=1. The cash inflows at these dates stem from the
federalincome tax contra-liabilities, which are 35% of the present value of the incurred losses.
The equity outflows stem from the case reserves and the risk-based capital requirements.

The cash flows and equity flows attimes t=1.5, 2.0, and 2.5, stem from investmentincome,
tax payments, and changes in the deferred tax asset. The equity flows equal the cash flows.

At time t=3, the loss is paid, resulting in a large cash outflow. There is an equity inflow
stemming from the takedown of the risk-based capital requirements.

lllustration B: Cash Flows and Equity Flows

$200.00
$0.00
($200.00) ————
($400.00) T———

($600.00) 5 ‘ -
0.0 0.5 1.0

. cash flow ﬁ equity flow

Financial Pricing Models — Modeling the Equity Flows
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Exhibit 3

Company Cash Flows and Equity Flows - Case No Losses

[ Company Cash Flow - No Losses ‘ Implied Equity Flows - No Losses
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Appendix A: Federal Income Taxes and Deferred Tax Assets

INTRODUCTION

For prospective pricing, the actuary must estimate future IRS loss reserve discount factors and
future deferred tax assets stemming from revenue offset and from loss reserve discounting.
The post-codification changes to statutory accounting further complicate the consideration of
tax effects in actuarial pricing models.

This appendix provide a tutorial through the relevant taxlaws and regulations. it provides clear
documentation of the IRS provisions concerning loss reserve discounting and the post-
codification statutory accounting rules regarding deferred tax assets and liabilities.® To avoid
repetition, this appendix covers the tax laws and regulations for the series of pricing model
papers by S. Feldblum, N. Thandi, E. Schirmacher, and D. Schirmacher.*

DATA SOURCES

The equity flows in the pricing model are based on statutory accounting. For non-insurance
companies, taxable income depends on general accounting [GAAP] statements. For
property-casualty insurance companies, taxable income depends on statutory accounting
statements. The exposition in the text of this paper determines taxable income from statutory
income with several adjustments.

A. The tax computation begins with statutory pre-tax income from the Underwriting and
Investment Exhibit of the Annual Statement: Part 1 forinvestmentincome and Parts 2, 2A,
and 3 for underwriting income.®

3 Forageneral treatment of federal income taxes relating to property-casualty insurance companies, with

emphasis on items of particular concem to casualty actuaries, see Sarason, et al. [2003].

3 Formore extensive coverage of the tax aspects of insurance pricing, see Feldblum and Thandi, “Federal
income Taxes and the Cost of Holding Capital,” Feldblum and D. Schirmacher, “Reinsurance Pricing and Capital
Management,” and Feldblum, “The Pricing of Commutations.”

3 See the Treasury regulations, 2001FED 26,153, §1.832-4(a)(1): “Gross income means the gross
amount of income eamed during the taxable year from interest, dividends, rents, and premium income,
computed on the basis of the underwriting and investment exhibit of the annual statement.”

The Internal Revenue Code lists numerous adjustments, of which the following are the most important for the
pricing actuary:

1. The earlier incurral of the tax liability resulting from revenue offset and loss reserve discounting.

2. The effects of anticipated salvage and subrogation and the discounting provisions relating thereto.
3. The reduction of the tax liability resulting from municipal bond income and the dividends received deduction.
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B. The additional tax liability resulting from the revenue offset provision is calculated from Part
2 of the Underwriting and Investment Exhibit.*

C. Scheduie P, Part 1, is used to calculate the additional tax liability resulting from the IRS
loss reserve discounting provision. Schedule P, Part 3, may be used to determine the
non-admitted portion of the deferred tax asset stemming from the loss reserve discounting.

This appendix focuses on IRS loss reserve discounting and the admitted portion of the
resulting statutory deferred tax asset.

Loss Reserve Discounting

For statutory financial statements, calendaryearincurred losses equal the losses paid during
the year plus the change in the full value loss reserves from the beginning of the yearto the end
of the year. Forfederalincome tax purposes, the incurred losses during the tax year equal the
losses paid during the year plus the change in the discounted loss reserves from the
beginning of the year to the end of the year.

The determination of discounted loss reserves relies on Schedule P. For a prospective
pricing model, the actuary must estimate (i) the discounted loss reserves, (i) the amount of
the discount, and (jii) the deferred tax assets stemming from loss reserve discounting and
revenue offset. Forretrospective analysis of product profitability, the actuary must consider
also the effacts of reserve changes on taxable income.®

The cost of capital is a major factor for the pricing of insurance contracts, and the double
taxation of the investment income on capital funds is a significant component of this cost. The
IRS loss reserve discounting provisions and the statutory deferred tax asset affect the cost of
holding capital for insurers,®

The alternative minimum income tax provisions may also cause earlier incurral of the tax liability. Changes in
the incurral dates of the tax liabilities lead to deferred tax assets and liabilities on the statutory balance sheet.

% The recognition of taxable revenue from eamed but unbilled premiums and accrued retrospective
premiums are affected by the January 2000 tax regulations and the statutory accounting codification changes
effective on January 1, 2001. The illustration in the text of the paper does not consider earned but unbilled
premiums or accrued retrospective premiums. The workers’ compensation illustration in Appendix B considers
the billing and coliection pattemn of the policy premiums.

¥ See E. Schirmacher and S. Feldblum, “Retrospective Analysis and Performance Measurement.”

% See Feldblum and Thandi, [2002], “Federal Income Taxes and the Cost of Holding Capital.”
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INVESTMENT INCOME AND AMORTIZATION

For long-tailed lines of business, the statutory accounting rules cause an underwriting loss
during the policy term when losses occur. After policy expiration, the investmentincome on
the assets backing the loss reserves provide steady and positive net income. For tax
accounting, the expected investmentincome on the assets backing the loss reserves offsets
the expected amortization of the interest discount in the reserves. The underwriting gain or
loss is realized during the policy term, with no expected net gain orloss in subsequent years.¥’

Complete {exact) offsetting depends on the following conditions:

® There are no implicit {undisclosed) discounts in the statutory loss reserves.

® The IRS discount rate equals the investment yield of the company.

® The IRS loss payment pattern equals the actual liquidation pattern for the block of
business.

® The company holds fully discounted reserves, with disclosure of the amount of discount.

These conditions are not consistent with current statutory requirements, so complete offsetting
is not expected. Nonetheless, they clarify the heuristic illustration below.*

lilustration: Offsetting

A one day policy is written on December 31, 20XX, for a net premium of $10,000. One loss
occurs on December 31, 20XX, which is paid for $12,100 on December 31, 20XX+2. The
term structure of interest rates is flat at 10% per annum. To simplify the illustration, we assume
that the IRS loss payment pattern is the same as the actual loss payment pattern here.

In 20XX, statutory accounting shows an underwriting loss of $10,000 — $12,100 = $2,100.
The $10,000 net premium is invested at 10% perannum. The investmentincome is $10,000
x 10% = $1,000 in 20XX+1 and $11,000 x 10% = $1,100 in 20XX+2. There is no
underwriting gain or loss in 20XX+1 or 20XX+2, so these are the statutory income amounts.

f we assume a two year IRS loss payment pattern and a discount rate of 10% per annum, the
discounted loss reserves are $12,100 / 1.100% = $10,000 at December 31, 20XX. Tax
accounting shows no underwriting gain or loss in 20XX and a tax liability of $0 for 20XX.

In 20XX+1, investmentincome is $10,000 x 10% =$1,000. The discounted loss reserve on
December 31, 20XX+1, is $12,100/ 1.100 = $11,000. The underwriting loss (or the offset

3 Statutory, GAAP, and tax accounting are discussed in detail in Feldblum and Thandi {2002}, “income
Recognition and Performance Measurement.”

3 For complete discussion of this subject, see Feldblum and Thandi, [2002], “Reserve Valuation Rates.”
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to underwriting income) for tax year 20XX+1 equals amortization of the interest discount on
the loss reserves, or $11,000 — $10,000 = $1,000. The underwriting loss just offsets the
investment income. The net taxable income is $0, and the tax liability is $0.

In 20XX+2, investmentincome is $11,000 x 10% =$1,100. The incurred loss offsetto taxable
underwriting income in 20XX+2 is the paid loss plus the change in the discounted loss
reserve, or $12,100 (paid on December 31, 20XX+2) + $0 — $11,000 = -$1,100.

This is the amortization of the interest discount on the 12/31/20XX+1 reserve of $11,000. It
offsets the investmentincome in 20XX+2. Taxable income is $0, and the tax liability is $0.%°

DISCOUNTING PRINCIPLES

The discounted loss reserves are determined from three components:

® The undiscounted loss reserves, as shown in Schedule P, Part 1.

® The loss reserve discount rate, which is promulgated each year by the Treasury.

® The loss payment pattern by line of business, which is determined from Schedule P data.
The illustration below shows the concepts, though the details differ from the IRS computation.
lllustration: The December 31, 20XX, undiscounted loss reserves are $100 million. The loss
reserve discount rate is 8% per annum. The $100 million of reserves will be paid in three
parts: 50% on December 31, 20XX+1, 30% on December 31, 20XX+2, and 20% on
December 31, 20XX+3.%° The discounted foss reserves equal

$100 million x (50%/1.08 + 30%/1.08% + 20%/1.08%) = $100 million x 0.879 = $87.9 million.

Undiscounted Loss Reserves

The Treasury assumes that the loss reserves in Schedule P, Part 1, are undiscounted values.
If discounted values are shown, the losses may be “grossed up” to undiscounted amounts
before application of the IRS loss reserve discounting procedure. The “gross-up” is permitted
only if the amount of the discount is disclosed in (or with) the Annual Statement.*!

3% Some insurance personnel speak of the post-1986 federal income tax incurral pattern as a “prepayment
of taxes by the insurance industry.” This is correct from a statutory or GAAP perspective. The IRS would take
the opposite view; before 1986 the Treasury helped fund the conservative insurance accounting practices.

4 This illustration is simplified. The actual tax procedure assumes mid-year payments and a longer loss
payment pattemn.

1 See section 846(b)(2) of the Intemal Revenue Code: “Adjustment If Losses Discounted on Annual

Statement: If the amount of unpaid losses shown in the annual statement is determined on a discounted basis,
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lllustration: Schedule P, Part 1, is gross of non-tabular discount and net of tabular discount.

® A company incurs $10,000,000 of accident year 20XX workers’ compensation losses,
including lifetime pension claim reserves with a tabular discount of $1,000,000.

® The IRS loss reserve discount factor for workers’ compensation accident year 20XX
reserves is 85%.

If the company does not disclose the tabular discount in the Annual Statement, the offset to
taxable income is $10 million x 85% = $8.5 million. If the company does disclose the tabular
discount in the Annual Statement, the offset to taxable income is ($10 milion + $1 million) x
85% =$9.35 million. The difference intaxable income is $9.35 million — $8.5 million = $0.85
million, and the difference in the tax liability is $0.85 million x 35% = $297,500.
DiscLOSURE AND TIMING COSTS

Reserve discounting is a timing difference; it reverses in subsequent years. The costtothe
company is the present value of the expected after-tax investment yield on this money.

Hlustration: Suppose the pension reserves are paid (on average) twelve years after policy
expiration, and the after-tax investment yield is 6% per annum. The cost to the company is

$297,500 x [ (1.06" — 1) /1.06"]= $297,500 x 0.503 = $149,651.61.*
RESERVE VALUATION RATES
Several of the pricing papers focus on the inter-relationships among the reserve valuation rate,
the cost of holding capital, the federal income tax liability, and the indicated premium. We
expand the comments above for the application to these papers.

The pricing model separates the undiscounted loss reserves into two pieces:

@ the true undiscounted loss reserves, and
® the valuation rate at which the company’s reserves are booked.

and the extent to which the losses were discounted can be determined on the basis of information disclosed
on or with the annual statement, the amount of the unpaid losses shall be determined without regard to any
reduction attributable to such discounting.” The required disclosure of non-tabular discounts by accident year
and by line of business is provided in columns 34 (losses) and 35 (loss adjustment expenses) of Schedule P,
Part 1. The required disclosure of tabular discounts is shown in note 28 (in the 2001 Annual Statement) to the
financial statements, “Discounting of Liabilities for Unpaid Losses or Unpaid Loss Adjustment Expenses.”

2 Because of the statutory deferred tax asset and the capital requirements imposed on insurance

companies, the actual cost to equityholders is somewhat different; see Feldblum and Thandi [2002], “Federal
Income Taxes and the Cost of Holding Capital,” for a full discussion.
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If the company holds full value loss reserves, the valuation rate is 0%. A pricingmodelused
by a regulatory agency would use full value loss reserves. Similarly, a pricing model used for
a rate filing would use full value loss reserves. A pricing model used for competitive pricing
purposes should use the valuation rate implicit in the reserves held by the company.

fliustration: The December 31, 20XX, undiscounted loss reserves are $100 million. The loss
reserve discount rate is 8% per annum. The $100 million of reserves will be paid in three
parts: 50% on December 31, 20XX+1, 30% on December 31, 20XX+2, and 20% on
December 31, 20XX+3. The company values its held reserves at animplicit 5% discount rate.

The reserves on the company’s balance sheet are
$100 million x (50%/1.05 + 30%/1.052 + 20%/1.05%) = $100 million x 0.921 = $92.1 million.

ifthe company’s implicit foss reserve discount is notdisclosed in its Annual Statement, the IRS
treats the held reserves as undiscounted loss reserves. The discounted loss reserves for tax
purposes equal

$92.1 million x (50%/1.08 + 30%/1.087 + 20%/1.08%) = $92.1 million x 0.879 = $80.96 million.

The implicit discounting lowers the lowers the tax basis loss reserves. This is a timing effect,
not a permanent effect, since the losses actually paid do not depend on the valuation rate
used by the company. The company loses the investmentincome on the early incidence of
the federalincome tax liability. This loss may be offset by the capital management benefits
of having less equityholder supplied funds tied up in full value loss reserves. The capital
management benefit depends on the cost of holding capital and on possible rating agency
revaluations of the indicated reserves. Fora complete treatment of these items, see Feldblum
and Thandi, “Reserve Valuation Rates” and Feldblum and Schirmacher, “Reinsurance Pricing
and Capital Management.”
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LIMITATION

The IRS is concerned that a company might claim such a large discount for its statutory loss
reserves that the discounted tax-basis loss reserves would be greater than the Annual
Statement loss reserves, thereby reducing the tax liability by means of discounting instead of
increasing the tax liability. To prevent this, the discounted IRS loss reserves may not be
greater than the loss reserves shown in the Annual Statement.®®

Statutory accounting allows only limited discounting: tabular discounts and exceptional cases
of non-tabular discounts. Fortabulardiscounts, most companies use conservative interest
rates, such as 3.5% or 4% per annum. For non-tabular discounts, the permissible discount
rate for statutory accounting is rarely greater than the discount rate used for IRS loss reserve
discounting; see SSAP No. 65 on “Property and Casualty Contracts,” paragraph 12.

In most cases, the statutory loss reserves are lower than the IRS discounted loss reserves.
The workers’ compensation “prior years” row (Part 1D) is an exception. These reserves are
primarily indemnity reserves for lifetime pension cases, and many companies use tabular
discounts. For this row, the “composite discount factor” used in the {RS discounting
calculations assumes (on average) three more years of payment, whereas the pension cases
in these reserves may have (on average) a future expected lifetime of 10 to 20 years.

ILLUSTRATION: THE LIMITATION

The workers’ compensation prior years row shows unpaid losses and loss adjustment
expenses of $30 million. Inthe Notes to the Financial Statements, the company reports a
$10 million tabular discount for these claims. The IRS composite discount factor applicable
to these reserves is 90%.

Without the limitation discussed above, the gross loss reserves are $30 million + $10 million
=$40 million. The IRS discounted loss reserves are 90% x $40 million = $36 million. Since
this exceeds the $30 million of statutory loss reserves, the IRS discounted loss reserves are
|capped at $30 million.

This rule has a significant effect on the pricing of workers’ compensation commutations for
permanent total disability cases; see Feldblum [2002), “The Pricing of Commutations,” fora
full discussion. The rule also affects the pricing of workers’ compensation large dollar

4 See the Intemal Revenue Code §846(a)(3): “In no event shall the amount of the discounted unpaid
losses with respect to any line of business attributable to any accident year exceed the aggregate amount of
unpaid losses with respect to such line of business for such accident year included on the annual statement.”
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deductible business and workers’' compensation excess coverage, since these two types of
contract cover primarily long term disability cases.

Discount Rate

The discount rate varies by accident year. Foreach accidentyear, the discount rate is the 60
month moving average of the federal mid-term rates ending on the December 1 preceding the
accident year. This rate is frozen and applies to that accident year's losses in all future
calendaryears. Intax parlance, the discountrate is “vintaged.” The federal mid-term rate is
the average rate on Treasury securities with 3 to 9 years remaining maturity. *

The federal mid-term rate is promulgated by the Treasury each month.* The 60 month
moving average for an accidentyear can be determined once the last federal mid-term rate
has been announced.

Hlustration: The loss reserve discounting rate for accident year 20X9 is the 60 month average
of the federal-mid-term rates from January 1, 20X4, through December 1, 20X8. Itcan be
computed in December 20X8, before the inception of accident year 20X9, so that companies
can effectively determine their tax strategies during 20X9.

Yield Projections

The market values of future cash flows are based on the current term structure of interest rates.
The date that the liability was incurred is not relevant. In contrast, the IRS bases the discount
rate on the incurral year of the liability. The rationale is that the insurance company uses the
premium cash flows from the policy to purchase fixed-income securities to fund the future loss
payments. The yield on the fixed-income securities is determined at the date of purchase.

“  See section 846(c)(2) of the Intemal Revenue Code: “Determination of Annual Rate: The annual rate
determined by the Secretary under this paragraph for any calendar year shall be a rate equal to the average of
the applicable Federal mid-term rates (as defined in section 1274(d) but based on annual compounding) effective
as of the beginning of each of the calendar months in the test period. The test period is the most recent
60-calendar-month period ending before the beginning of the calendar year for which the determination is made.”

The federal mid-term rates are expressed as bond equivalent yields, since bond coupons are paid semi-annually
in the United States. (A bond equivalent yield is a yield with semi-annual compounding.) The IRS loss reserve
discounting procedure uses annual compounding, since it assumes that losses are paid in mid-year (i.e., once
ayear). The bond equivalent yields are converted to effective annual yields before averaging, using the formula
1, = (1 +1/2)? ~ 1, where r, is the effective annual yield and r, is the bond equivaient yield with semi-annual
compounding. If the bond equivalent yield is 8% per annum, the equivalent effective annuai rate is (1 + 0.08/2)°
~1=8.16%.

*s The yield among mid-term securities varies with the remaining maturity, in accordance with the term

structure of interest rates. More recently issued securities tend to have slightly lower yields, since they are
more marketable. The Secretary of the Treasury selects an appropriate average rate.
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If the duration of the assets backing the reserves matches the duration of the loss liabilities,
the losses will be paid from the coupon income and the principal repayment from these
securities. The yield during the accidentyearis the relevantinvestmentyield throughout the
life of the policies.*

For prospective pricing, the actuary must project about two years of future yields. The pricing
requirements are most easily seen by illustration.

lllustration ~ Projected Yields: The pricing actuary is setting rates for policies effective from
July 1, 20XX, through June 30, 20XX+1. The losses on these policies extend from July 1,
20XX, through June 30, 20XX+2, since the last policy written under the new rates is effective
onJune 30, 20XX+1, and remains in effect through June 30, 20XX+2. The losses stemming
from policies written under the new rates relate to accident years 20XX, 20XX+1, and
20XX+2.

To project loss reserve discount factors, the pricing actuary must estimate federal mid-term
rates through December 1, 20XX+1. If the rate analysis is done in the last quarter of 20XX-1,
the actuary must project rates from the last quarter of 20XX—1 through the end of 20XX+1.

The rate projection is generally done in one of two ways:

® The most recent monthly mid-term rate may be repeated for all future months.
Alternatively, the average of the most recent three or six monthly mid-term rate may be
repeated for all future months.

® The projected rates may be set equal to the current forward rates for the corresponding
time period.

The second method is favored by many investment analysts. We explain by means of an
illustration.

llustration: Projecting Treasury Rates: The term structure of interest rates on January 1,
20XX, is upward sloping, as shown in the table below.

6 Whether a moving average rate or the current rate is a better predictor for future rates is an open

question. Accountants often prefer average rates, on the assumption that the most recent monthly figure may
be abnormaily high or low. Some financial analysts presume that interest rates revert towards a fong-term
mean, and a 60 month moving average may be a better reflection of this mean. Other analysts presume that
interest rates form a random walk, and the present term structure of interest rates is the best reflection of
expected future rates. The dominant view is that the current rate is a better estimator of the rate during the next
12 months than the 60 month moving average is; see Dr Jonathan Benjamini and S. Feldblum, Dynamic
Financial Analysis: a Primer for the Practicing Actuary [2002].

Page 50
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Table AppA.1: Term Structure of Interest Rates
Term Spot Rate Term Spot Rate
1 year 5.00% 5 years 6.90%

2 years 6.00% 6 years 7.00%

3 years 6.40% 7 years 7.10%
4 years 6.70% 8 years 7.10%

\

To project the five year spot rates for 20XX, 20XX+1, 20XX+2, and 20XX+3, we use one of
two methods. The first method assumes that the five year spot rate remains unchanged at
6.9%. The second method determines the forward rates for the appropriate periods.

® The five year spot rate on Jan 1, 20XX+1, is estimated as (1.070%/1.05)° =1 = 7.40%.
® The five year spotrate on Jan 1, 20XX+2, is estimated as (1.0717/1.06%)® - 1 = 7.54%.
® Thefive yearspotrate onJan 1, 20XX+3, is estimated as (1.0718/1.064%)®— 1 =7.52%.

This method of using forward rates to project future spot rates relies on the pure expectations
hypothesis for the term structure of interest rates. Most financial analysts do not subscribe to
a pure expectations hypothesis.

Loss Payment Pattern

The IRS determines the expected loss payment pattern by line of business from Schedule P,
Part 1. To compute the taxliability, the accountant may use the loss reserve discount factors
promulgated by the Treasury. For a financial pricing model, the actuary must estimate the
future loss reserve discountfactors a year or two in advance. The actuary should understand
the relationship of the IRS loss reserve discount factors to actuarially determined loss reserve
discount factors to estimate the tax effects on policy pricing; see the discussion below.

lllustration: An actuary is pricing a claim commutation. Forapermanenttotal disability case,
the actuarially determined loss reserve discount factors over the next twenty years rise from
70% to 100%, and the IRS loss reserve discount factors are level at about 92%. The IRS
discounted reserves are greater than the fair value reserves, leading to a tax credit and a
lower commutation price than if actuarial loss reserve discount factors were used; see
Feldblum, “The Pricing of Commutations.”

lllustration: After a period of falling interest rates, the IRS loss reserve discount factors
provide a larger discount than is financially warranted. Aftera period of rising interest rates,
the IRS loss reserve discount factors provide a smaller discount is financially warranted.

Data Grouping
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The IRS loss reserve discount factors are determined by Schedule P line of business. The
actualloss payment pattern for the business being priced, which is used in the pricing model
to determine the implied equity flows, is not relevant for the IRS loss reserve discount factors.
The illustrations in this appendix all use Schedule P loss triangles.

Hlustration: The average lag between premium collection and loss payment for large dollar
deductible workers’ compensation business with a $500,000 deductible may be twenty years.
The average lag for first dollar workers’ compensation business in a state with limited duration
permanent total disability cases and no cost of living adjustments may be fouryears. The IRS
loss reserve discount factors are the same for the two sets of business, since both use the
Schedule P, Part 1D (workers’ compensation) factors.

Deriving Payment Patterns

We determine two sets of loss payment pattemns: one for IRS loss reserve discount factors
and one for statutory accounting deferred tax assets. Both loss payment patterns are derived
from historical loss liquidation patterns. If there were no random fluctuations in the loss
payment pattern for any accident year and no systematic changes in the payment pattern over
the past ten years, the observed liquidation pattern of the oldest accident year recorded in
Schedule P would be sufficient, as illustrated below.

lllustration: We are computing the loss payment pattern for the 20X9 accident year reserves.
Suppose that Schedule P, Part 3, shows the following pattern for accident year 20X0:

Exhibit AppA.2: 20X9 Schedule P, Part 3 ($000,000)

Part3  20X0 20X1 20X2 20X3 20X4 20X5 20X6 20X7 20X8 20X9
20X0 103 226 294 334 363 384 398 412 422 433

In addition, suppose the ultimate incurred losses for accident year 20X0 are $486 million.
This estimate may be taken from Schedule P, Part 2, or it may be derived from an actuarial
loss reserve projection; see Feldblum [2002: SchP] for estimation procedures.

Schedule P, Part 3, shows cumulative paid losses. The first differences between each
adjoining set of figures is the incurred loss paid losses in each 12 month period. The ratio of
these incurred loss paid loss figures to the estimated ultimate incurred losses is the
percentage of ultimate losses paid in each 12 month period, as shown below.
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Exhibit AppA.3: Incremental Loss Payment Pattern from Accident Year 20X0 ($000,000)

Part 3 20X0 20X1 20X2 20X3 20X4 20X5 20X6 20X7 20X8 20X9
1. 20X0 $103 $226 $294 $334 $363 $384 $398 $412 $422  $433
2. percent 0212 0465 0605 0.687 0747 0790 0819 0848 0868 0.891
3.incremental 0212 0.253 0.140 0.082 0.060 0.043 0.029 0.029 0.021 0.023

® Row 1: The row labeled “20X0" shows the cumulative dollars (in millions) of accident year
20X0 losses paid by December 31 of each calendar year from 20X0 through 20X9.

® Row 2: The row labeled “percent” shows the cumulative percentages of accident year
20X0 ultimate losses paid by December 31 of the calendar year in each ¢olumn.

® Row 3: The row labeled “incremental” shows the incremental percentages of accident year
20X0 ultimate losses paid in each calendar year.

The final row in the table above tells us that 21.2% of an accident year's incurred losses are
paid during the accident year, another 25.3% are paid in the 12 months following the accident
year, 14.0% are paid in the subsequent 12 months, and so forth. The remaining 10.9% [=
100% -~ 89.1%] are paid more than 10 years after the inception of the accident year.

The illustration above shows the logic underlying the estimated loss payment pattern.
‘Because of the volatility of loss payments and possible systematic changes over the years,
as noted below, we make several adjustments.

® Settlement of large losses may distort the payment pattern in any one accident year.

® The loss payment pattern does not reflect any changes in the intervening nine years.

® This method ignores the information embedded in the observed liquidation of accident
years 20X1 through 20X8.
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RECENT DATA

To use the most recent data, we examine the dollars paid in calendar year 20X9 divided by
the total incurred losses for each accident year. Assume that the paid loss development
illustration shows the following associated figures from Schedule P, Parts 2 and 3.4

Exhibit AppA.4: Loss Payment Pattern from Successive Accident Years ($000,000)
(Data from Schedule P, Parts 2 and 3, from the 20X9 Annual Statement)

Accident Cum Paid  Cum Paid Paid in Ultimate  Percentage
Year (1) by 20X8 (2) by 20X9(3) 20X9(4) Losses (5) Paid (6)
20X0 $422 $433 $1 $486 2.26%
20X1 $442 $454 $12 $520 2.31%
20X2 $391 $403 $12 $475 2.53%
20X3 $416 $434 $18 $522 3.45%
20X4 $504 $534 $30 $667 4.50%
20X5 $490 $542 $52 $707 7.36%
20X6 $463 $546 $83 $787 10.55%
20X7 $353 $485 $132 $802 16.46%
20X8 $152 $406 $254 $866 29.33%
20X9 $156 $156 $898 17.37%

The columns show the following figures:

Column (2): Cumulative dollars of loss paid through December 31, 20X8 (from Part 3),
Column (3): Cumulative dollars of loss paid through December 31, 20X9 (from Part 3).
Column (4): Incremental dollars of loss paid in 20X9 (= column (2) minus column (1)).
Column (5): Incurred losses (from Part 2).

Column (6): Incremental dollars of loss paid as a percentage of incurred losses (row 3/row 4).

Consider the row for accident year 20X4:

Column2:  $504,000 has been paid by 12/31/20X8, or 60 months since inception of the
accident year.

*7  The accident years are shown along the horizontal axis of the table. In the exhibits used for the paid

loss chain ladder development method, the accident years are shown atong the vertical axis.
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Column3:  $534,000 has been paid by 12/31/20X89, or 72 months since inception of the

accident year.

Column 4:  $30,000 has been paid between 60 months and 72 months.
Column 5:  The total accident year 20X4 incurred losses are $667,000.
Column 6: 4.5% (or $30,000 / $667,000) of the incurred losses are paid between 60

months and 72 months since inception of the accident year.

The loss payment pattern in the table above is theoretically sound, though both the IRS and
common actuarial practice use slightly different methods.

This procedure uses figures from Schedule P, Part 3, which shows cumulative paid losses
at the current valuation date and the previous valuation date. The IRS used figures from
Part 1, perhaps because Part 1 is an audited exhibit whereas Part 3 is not.

This procedure uses incurred loss losses from a single accident year for each payment
period. Common actuarial practice is to use averages from three or more years.

incremental Percentages and Cumulative Differences

For the lines of business with ten year exhibits, the IRS makes one additional change. The
procedure outlined above uses the incremental paid loss percentages in each accident year
to estimate the percentage of losses paid in each time interval. The IRS uses the difference
in the cumulative paid loss percentages between successive accident years.

Exhibit AppA.5: Loss Payment Pattem Between Accident Years ($000,000)
(Data from Schedule P, Parts 2 and 3, from the 20X9 Annual Statement)

AccYr | 20X0 | 20X1 | 20X2 | 20X3 | 20X4 | 20X5 | 20X6 | 20X7 | 20X8 | 20X9

Row1 | $433 | $454 | $403 | $434 | $534 | $542 $546 $485 | $406 | $156

Row2 | $486 |$520 |$475 | $522 |$667 |$707 |$787 | $802 |$866 | $898

Row3 |89.1% |87.3% |84.8% |83.1% |80.1% |76.7% |69.4% | 60.5% | 46.9% | 17.4%

Rowd4 | 1.8% |25% 1.7% 31% |34% [73% [89% 13.6% |29.5% | 17.4%

Row (1) shows the cumulative paid losses at December 31, 20X9, for each accident year.
Row (2) shows the incurred losses at December 31, 20X9, for each accident year.
Row (3) shows the ratio of cumulative paid losses to incurred losses.

Row (4) shows the differences in successive ratios. For accident year 20X9, nothing is
paid before calendar year 20X9, so 17.4% of incurred losses are paid in the first 12
months. For losses paid between 12 months and 24 months, we reason as follows.
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v/ From the 20X8 accident year, we infer that 46.9% of incurred losses are paid by 24
months since inception of the accident year.

v From the 20X9 accident year, we infer that 17.4% of incurred losses are paid by 12
months since inception of the accident year.

v This implies that 46.9% — 17.4% = 29.5% of incurred losses are paid between 12
months and 24 months since inception of the accident year.

The figures in row (4) sum to 89.1%. This is the ratio of cumuiative paid losses to incurred
losses for accident year 20X0.

The illustration above uses figures from Schedule P, Parts 2 and 3. The IRS actually uses
figures from Schedule P, Part 1, which include more loss adjustment expenses.

® The Part 1 figures used by the IRS include all loss adjustment expenses.*®
® The Part 3 figures include only defense and cost containment expenses.

IRS RATIONALE
We summarize the computations as follows:

1. Foreachaccidentyearin Schedule P, Part 1, we calculate the cumulative paid losses at
the current valuation date as a percentage of the incurred losses for that accident year.

2. We take the difference between successive accident years to determine the expected
percentage of incurred losses paid in each 12 month interval.

3. We use this procedure forthe ten accident years shownin Part 1. if the cumulative paid
losses for the oldest year equal 100% of the incurred losses, we stop here. If the
cumulative paid losses for the oldest year are less than 100% of the incurred losses, we
extend the loss payment pattern for additional years, as described below.

The cumulative paid losses as of the current valuation date are shownin Part 1, column 11,
“total net paid.” The incurred losses at the current valuation date are shown in column 28,
“total losses and loss expense incurred.”

*  See section 846(f)(2) of the internal Revenue Code: The term “unpaid losses" includes any unpaid loss
adjustment expenses shown on the annual statement.
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ILLUSTRATION A: NO EXTENSION OF PAYMENTS

Although the concepts are straight-forward, the implementation is complex. We explainthe
details in this appendix with three illustrations. To understandthe text of this paper, the reader
need not know all the material in this appendix. To implementthe pricing model described
in this paper, the reader must be familiar with the tax rules and regulations.

We proceed incrementally in this appendix. Formostcasualty lines of business, the IRS loss
payment pattern extend up to a maximum of 16 years. We show firstthe procedure fora line
of business with no extension, so the loss payment pattern ceases in the eleventh year. The
next illustration shows the extension through the sixteenth year.

The pricing actuary will normally estimate loss reserve discount factors for two or three future
accidentyears. The loss payment pattern can be derived only for the first of these accident
years if the company uses its own patten. If the company uses the industry pattern, the
estimation procedure depends on the particular accident years in relation to the
redetermination year. Forcertain items, there is no good way to estimate the required figures.
We explain the choices available to the pricing actuary after the iflustrations.

The ABC Insurance Company elected to use its own loss payment pattern in the 2007
determination year. This election applies to accident years 2009 through 2013.

Itis nowJuly 1,2010, and the pricing actuary is estimating premium rates for policy year 2011.
Losses from policies written in policy year 2011 fall into accident years 2011 and 2012. We
estimate IRS loss reserve discount factors for accident year 2011. After completing this
illustration, we explain the possible methods of estimating loss reserve discount factors for
accident year 2012.

The following figures are taken from ABC's 2009 Annual Statement, Schedule P, Part 1. The

procedure shown here is applicable to any ten year line of business. These include all the
casualty lines for which financial pricing models are commonly used.
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Exhibit AppA.6: Casualty Line of Business Paid and Incurred Losses

Accident Losses + LAE Losses + LAE
Year Paid Incurred
Prior 250,000 250,000
2000 270,000 275,500
2001 300,000 316,000
2002 320,000 348,000
2003 340,000 386,500
2004 350,000 421,500
2005 370,000 480,500
2006 380,000 550,500
2007 360,000 610,000
2008 330,000 687,500
2009 200,000 571,500

Discount Rate

The discount rate used for the loss reserve discounting procedure is the 60 month rolling
average of the federal mid-term rate, from January 2006 through December 2010. Since it
is now July 1, 2010, only 54 months are available; the last six months must be estimated.

The actuary has two alternatives for estimating future interest rates, as discussed above.

& Repeatthe mostrecentfederal mid-term rate for the remaining months, oruse an average
of recent federal mid-term rates for the remaining months.

® Determine the federal mid-term rates implied by the current term structure of interest rates.

For this illustration, we assume that the estimated 60 month moving average of the federal
mid-term rates is 7% per annum.

Determination Year and Company Election

If the company uses its own data to determine the loss payment pattern, the data are updated
eachyear. Ifthe company uses industry data —thatis, if the company uses Treasury factors
determined from industry-wide data reported in Best's Aggregates and Averages, the data
are updated in determination years (or re-determination years).

Determination yearsendina “2" ora“7,” and they use aggregate industry data for statement
dates ending in a “0" ora “5."

® For determination year 20X2, data as of December 31, 20X0 are used.
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® For determination year 20X7, data as of December 31, 20X5 are used.

Once every five years (determination years), the company makes an election to use either the
loss reserve discount factors developed by the Treasury, which are based on industry
aggregate data or its own loss reserve discount factors, which are based on its own data

The election is made with the company’s tax filing for the determination year. Itapplies to that
year and to the succeeding fouryears. If the company elects to use its own payment pattems,
ituses data that are availabie before the beginning of each tax year. These are the data from
two years earlier.

In this illustration, the company made an election with its 2007 tax filing to use its own data.
The election applies to the 2007 through 2011 accident years.

PROJECTIONS

If the company uses the industry factors, the loss payment pattern is known until the next
determinationyear. The pricing actuary mustestimate only future federal mid-term rates, as
discussed earlier.

At determination years, the loss payment pattern changes significantly. There is no simple
method of projecting the future Schedule P data. The pricing actuary should use a loss
payment pattern based on the actuarial projection, not the IRS projection.

If the company uses its own Schedule P data, the loss reserve discount factors can generally
be estimated for one additional accident year only. The factors for the subsequent years
should be based on actuarial projection techniques, not the RS projection technique.

lllustration A: In July 2008, the pricing actuary is estimating loss reserve discount factors for
accidentyears 2009, 2010, and 2011. The industry loss payment patterns were determined
in 2007 for accident years 2007 through 2011. No future estimates are needed.

If the company uses its own loss payment patterns, the accuracy of the projection differs by
accident year. ‘

® Accidentyear 2009 uses loss payment patterns based on the 2007 Schedule P, whichis
available by July 2008. The only projection needed is for federal mid-term rates from July
2008 through December 2008.

® Accidentyear 2010 uses loss payment patterns based on the 2008 Schedule P entries,
which the company’s reserving actuary may be able to estimate.

® Accident year 2011 uses loss payment patterns based on the 2009 Scheduie P. A
projection of Schedule P entries 18 months in advance is unlikely to yield usable figures.
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lllustration B: In July 2010, the pricing actuary is estimating loss reserve discount factors for
accident years 2011, 2012, and 2013. The industry loss payment patterns are determined
in 2012 for accident years 2012 through 2016.

® Accidentyear2011 loss payment patterns are based onindustry-wide 2005 Schedule P
figures, which are available by the summer of 2006.

@ Accident year 2012 and 2013 loss payment pattems are based on industry-wide 2010
Schedule P figures, which are not available until the summer of 2011. The IRS loss
reserve discount factors are highly sensitive to random loss fluctuations. Attempting to
project industry-wide Schedule P figures would not yield accurate discount factors.
Instead, the actuary should estimate actuarial loss payment pattems through the tenth year
based on the projection techniques discussed below. Foryears 11 through 16, the actuary
should use the IRS procedure for extending the loss payment pattern, using the actuarial
estimate for the percentage of losses paid in the tenth year.

One might presume that continuing the industry-wide loss payment pattems for accident years
2007 through 2011 for accident years 2012 and 2013 is a reasonable solution when the loss
payment patterns for accident years 2012 and 2013 can not be readily estimated. Thisis not
correct, since the loss payment patterns for accident years 2007 through 2011 are highly
sensitive to the random loss fluctuations embedded in the 2005 Schedule P entries. The
correctapproach is to estimate an actuarial loss payment pattern for the line of business, not
to repeat the previous IRS loss payment patterns.*®

PROSPECTIVE PRICING AND RETROSPECTIVE ANALYSIS

The sensitivity of the IRS loss reserve discount factors to random loss fluctuations means that
the actual discountfactors may be quite different from the projected discount factors. Inthese
situations, the actuat discount factors should be used for retrospective analysis, and the
variance should be ascribed to estimation error; see Feldblum [2002: Source of Earnings).

lilustration: In July 2010, the pricing actuary is estimating loss reserve discount factors for
accident years 2011, 2012, and 2013. The company uses the industry-wide loss payment
patterns. The actuary used actuarial projections for the accident year 2012 and 2013 loss
payment patterns, as recommended above.

% The pricing actuary may be tempted to rely on the tax department’s projections of future loss reserve

discount factors, particularly if the tax department says that they can estimate future loss reserve discount
factors. The tax department generally means that they can estimate the factors for accident year 20XX in
December 20XX—1 instead of waiting for the official promulgation of the factors by the Secretary of the Treasury
in the latter half of 20XX. This is not a “projection”; this is simply an independent computation of the factors.
The tax department has no need to project loss reserve discount factors for future years. Many tax accountants
would consider the actuary's request for future accident year factors as a misunderstanding of the vintaging
provisions in the tax law.
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For the retrospective analysis of policy profitability performed in calendar years 2012 and
subsequent, the actuary should use the actual factors promulgated by the Treasury, notthe
original projections. The change from projected to actual is no different for loss reserve
discount factors than it is for the loss trend factors in Feldblum {2002: SOE].

VINTAGING

The computed loss reserve discount factors are used for accident year 2011 only. The
discountfactors for previous accident years at every future valuation date have already been
determined and frozen. Intaxparlance, they are vintaged. They are not subsequently revised.

Hllustration: We determine between 11 and 15 discount factors for accidentyear2011. The
first ten discount factors are used at valuation dates December 31, 2011, December 31,
2012, December 31, 2013, through December 31, 2020. The final one to five development
factors are used at subsequent valuation dates. The development factors are combined into
acomposite development factor for the prior years row for valuation dates 2021, 2022, and
subsequent. The discount factors all use the same discount rate and loss payment pattern.
The chart below shows the discount factors and the applicable valuation dates.

Exhibit AppA.7: Valuation Dates for Loss Reserve Discount Factors

Discount Factor Accident Year individual / Tax Year
Composite (Valuation Date)
12 mos 2011 individual 2011
24 mos 20Mm individual 2012
120 mos 2011 individual 2020
132 mos prior composite 2021
144 mos prior composite 2022

The first ten discount factors apply to accident year 2011 only. They are used at valuation
dates between 12 months and 120 months from inception of the accident year, corresponding
to tax years 2011 through 2020. For subsequent valuation dates, the discount factor for
accident year 2011 is combined with discount factors for other accident years to form a
composite discount factor.

Discounting Sequence

The loss reserve discount factor computation can be divided into three steps.
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A. Calculate the nominal (undiscounted) amounts for cumulative percentages paid,
incremental percentages paid, and percentages unpaid.

B. Calculate the adjustments for long-tailed lines of business showing adjusted incremental
percentages paid, long-tail extension of payments, and adjusted percentages unpaid.

C. Apply the appropriate discount rate to obtain the discounted percentages unpaid, and loss
reserve discount factors.

UNDISCOUNTED PERCENTAGES

The loss reserve discount factors for this illustration are calculated in Exhibit AppA.1. Column
2 shows the cumulative net paid losses and loss adjustment expenses by accidentyear at the
current statement date. Column 3 shows the incurred net losses and loss adjustment
expenses by accident year atthe current statement date. These entries include paid losses
and loss adjustment expenses, case reserves, and bulk reserves.

Column 4 shows the cumulative percentage paid from inception of the accident year to the
current statement date, or column 2 divided by column 3. For accident year 2009, the
percentage is $200,000 / $571,500 = 35.00%. For accident year 2008, the percentage is
$330,000 / $687,500 = 48.00%.

Assumed Incremental Percentage Paid

Column 5 shows the expected incremental percentage paid in each 12 month period. These
entries are the first differences of the series in the previous column:

® Foraccident year 2009, the cumulative percentage paid at 12 months since inception of
the accident year is 35.00%. For the most recent accident year, the incremental
percentage paid equals the cumulative percentage paid.

® Foraccidentyear 2008, the cumulative percentage paid at 12 months since inception of
the accident year is 48.00%. This implies that 48.00% — 35.00% = 13.00% of incurred
losses are paid between 12 months and 24 months since inception of the accident year.

Schedule P shows 10 accident years of data, from which we estimate 10 twelve-month
intervals of expected loss payments. If any losses remain unpaid at the end of 10 years —that
is, if the cumulative paid losses for the oldest accident year does not equal the incurred losses
for that accident year—we assume that all these losses are paid in the eleventh year, with the
following limitation.

The amountassumed to be paid in the eleventh yearis capped by the amountassumed tobe
paid in the tenth year. The excess amount is assumed to be paid in the twelfth year, butitis
also capped at the same fimit. The remaining excess is assumed to be paid in the thirteenth
year, and so forth. We continue in this fashion through the fifteenth year. The remaining
excess is assumed to be paid in the sixteenth year, with no limit. The nextillustration (other
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liability) shows the computation of an extended loss payment pattern. We defer further
explanation of the procedure for that illustration.

The Schedule P entries for the “prior years” row are not used in the computation of the loss
reserve discount factors. The reserves and payments in this row relate to various accident
years. A “composite” discount factor is used to determine the discounted loss reserves for
the prior rows in Schedule P; see the discussion below.

Inthis illustration, the cumulative percentage paid for the ninth year (2001) is 94.94%, and the
cumulative percentage paid for the tenth year (2000) is 98.00%. (The “n™ year here means
the “n"™ year working backwards from the current valuation date.)® The amount assumed to
be paid from the end of the ninth year to the end of the tenth year is 98.00% — 94.94% =
3.06%. The amount still unpaid after 10 years is 100.00% —~ 98.00% = 2.00%. Since 2.00%
is less than 3.06%, the full 2.00% is assumed to be paid in the eleventh year. No losses are
assumed to be paid after 11 years.

Several of the commercial casualty lines of business have loss payment patterns extending
beyond ten years; this is especially true for workers' compensation, other liability, products
liability, and medical malpractice. Forthese lines of business, we don’texpectthe cumulative
paid losses at the end of the tenth year to equal the incurred losses for that year.' The next
illustration shows the adjustments used for these long-tailed lines of business.

DISCOUNTING COMPUTATIONS

Column 6 shows the percentage of losses unpaid at the end of the accident year, which
equals the complement of the cumulative percentage of losses paid. Foraccidentyear2009
inthe illustration, the cumulative percentage of losses paid is 35.00%, and the percentage of
losses unpaid at the end of the accident year is 100% — 35.00% = 65.00%.

% We estimate the amounts to be paid in future calendar years by looking at old accident years. The
difference in the cumulative percentages paid between the n'" past accident year and the (n+1)™ past accident
year is the percentage assumed to be paid between the end of the n™ calendar year from inception of the
accident year to the end of the (n+1)™ calendar year from inception of the accident year. The n" accident year
working backwards from the most recent accident year corresponds to the n™ calendar year working forewards
from the current statement date.

5! The IRS computation of the loss reserve discount factors for all years is heavily influenced by the
Schedule P entries for the ninth oldest accident year and the tenth oldest accident year. By random loss
fluctuations, any long-tailed line of business may have an 11 year loss payment pattern one year and a 16 year
loss payment pattern the next year.
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Column 7 shows the discounted percentage of losses unpaid at the end of the accidentyear.
To compute these figures, we assume that all losses are paid at mid-year. We may use either
aniterative method, working backwards from the oldest accident year, or a formula method.*

lterative Method

Two percent of the incurred losses are assumed to be paid in the eleventh year, labeled “AY
+ 10" in the exhibit. We assume that they are paid in mid-year. With a 7.0% discount rate,
the discounted value of these losses at the preceding December 31 is 2%/(1.070)%° = 1.93%.

Going backwards in accident years corresponds to going forwards in calendar years. The
“current accident year” in this Schedule P exhibit is 2009, though the computed loss payment
patternis used for accident year 2011, notaccident year 2009. The current valuation date for
accident year 2011 for which this discount factor applies is December 31, 2011. Accident
year AY+1 corresponds to calendar year 2011+1 =2012. Accidentyear AY+10 corresponds
to calendar year 2011 + 10 = 2021.%

To determine the discounted percentage of losses unpaid at the end of the ninth year, we
combine two pieces:

i. The percentage of losses assumed to be paid in the tenth year — which are assumed
1o be paid at mid-year — discounted for half a year to the end of the ninth year.

ii. Thediscounted percentage of losses unpaid at the end of the tenth year, discounted
for an additional year to the end of the ninth year.

In the illustration, the two pieces are as follows.

i. 3.07% ofaccidentyear 2011 losses are assumed to be paid in the middle of the tenth
year, or July 1, 2020. They are discounted for half a year to December 31, 2019:
3.07%/1.070% = 2.97%.

ii. The discounted percentage of accidentyear 2011 losses unpaid at the end of the tenth
year (December 31, 2020) is discounted for a full year: 1.93%/1.070 = 1.80%.

The sum of 2.97% and 1.80% is 4.77%. We continue in this fashion for all accident years.
This is the iterative method.

%2 The assumption that all losses are paid at mid-year is a proxy for an even distribution of paid losses
during the year. in truth, losses are paid (on average) earlier than the middle of the year, particularly for losses
paid in the 2 or 3 years foliowing the inception of the accident year. The IRS procedure provides a slightly
longer discount period than is warranted. This reduces the offset to taxable income and increases the income
tax liability. This bias is offset by the shorter payment patterns implicit in the IRS extension past ten years.

S For an excellent explanation of this technique, see Salzmann [1984], who uses a similar version to
develop a reserving method for allocated loss adjustment expenses.
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Formula Method

Alternatively, formulas may be used for each year. The formula forthe 2009 accidentyearin
the Schedule P exhibit, which corresponds to accident year 2011 valued at December 31,
2011, is

(13.00% + 1.07°%) + (11.02% + 1.07'%) +. . . + (3.07% + 1.07%5) + (2.00% + 1.07°5) = 52.26%.
LOSS RESERVE DISCOUNT FACTORS

Column 8 shows the loss reserve discount factors used in the tax calculation. These factors
are the discounted percentage of unpaid losses at the end of each year divided by the
undiscounted percentage of unpaid losses at the end of that year. For accident year 2009,
the loss reserve discount factor is 52.26% / 65.00% = 80.3944%. This corresponds to the
loss reserve discount factor for accident year 2011 valued at December 31, 2011. If the
accident year 2011 undiscounted reserves at December 31, 2011, are $450,000, the
corresponding discounted reserves are $450,000 x 80.3944% = $361,775.

The loss reserve discount factor in the preceding row, 81.6659%, is applied to the accident
year 2011 reserves on December 31, 2012, not to the reserves of any other accident year.
If the 2012 Schedule P reserves for accident year 2011 are $350,000, the 2012 discounted
reserves for accident year 2011 are $350,000 x 81.6659% = $281,380.
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ILLUSTRATION B — LONG-TAILED EXTENSION OF PAYMENTS

In actual practice, the lines of business for which financial pricing models are appropriate will
probably have extended loss payment patterns. The illustration below shows the procedure
for extending the loss payment pattern beyond the eleventh year.

The following figures are taken from the 2009 Annual Statement, Schedule P, Part 1H (other
liability), of a company that has elected to use its own loss payment pattern for computing
discounted reserves for accident year 2011.

Exhibit AppA.8: Paid and Incurred Losses

Accident Losses + LAE Losses + LAE
Year Paid Incurred
Prior 235,000 250,000
2000 50,000 55,500
2001 55,000 62,000
2002 60,000 70,000
2003 65,000 80,000
2004 70,000 96,000
2005 65,000 108,000
2006 60,000 115,000
2007 50,000 125,000
2008 35,000 140,000
2009 15,000 180,000

The 60 month rolling average of the federal mid-term rate, from January 2006 through
December 2010, is 7.0% per annum.

Extension of Payments

The loss reserve discount factors are used for accidentyear 2011 only. In thisillustration, we
determine 15 separate loss reserve discountfactors. The firstten discount factors are used
for valuation dates December 31, 2011, through December 31, 2020. The 11" through the
15" discount factors are used at valuation dates December 31, 2021, through December 31,
2025 as part of the composite discount factor for accident years more than 10 years old.

CAPPING
The amount assumed to be paid in the eleventh year is capped by the amount assumed to be

paid in the tenth year. In this illustration, 90.09% — 88.71% = 1.38% of incurred losses are
assumed to be paid in the tenth year. The amount remaining unpaid after 10 years is

526



100.00% —90.09% = 9.91% of the incurred losses. Only 1.38% is assumed to be paid in the
eleventh year. The remaining 9.91% — 1.38% = 8.53% is assumed to be unpaid at the end
of the eleventh year.

The 1.38% cap affects the subsequent years as well. The amount assumed to be paid in each
of the five years immediately following the tenth year is the lesser of (i) the amount unpaid at
the end of the previous year and (ii) the 1.38% cap. We show first an illustration with a loss
payment pattem that does not extend through the 16™ year before returning to the other liability
illustration here.

Hustration: Suppose thatthe IRS loss reserve discounting procedure indicates that 90.90%
is paid within 10 years and 88.10% is paid within nine years. This implies that 90.90% —
88.10% =2.80% is paid in the tenth year. The amounts assumed to be paidinthe 11™, 12",
and 13" years are also 2.80%. Only 9.10% — 3 x 2.8% = 0.70% remains unpaid after
thirteen years. This is the amount assumed to be paid in the 14" year.

Whatever remains after 15 years is assumed to be paid in the 16" year, even if itexceeds the
1.38% cap.

lllustration: For illustration B, 9.91% — 5 x 1.38% = 3.01% remains unpaid after 15 years,
s0 3.01% is assumed to be paid in the sixteenth year.>*

EXTENDED DEVELOPMENT

We begin the computation of the discounted percentages unpaid at the December 31
preceding the final loss payment. Forthis (other liability) illustration, the loss paymentpattern
extends through 16 years, so we begin the computation of the discounted percentage unpaid
with the end of the fifteenth year.

3.01% of the accident year 2011 incurred losses are assumed to be paid in the middle of
the 16" year, or July 1, 2026. The discounted loss reserve at the end of the 15" year (or
December 31, 2025) is 3.01% / 1.070%% = 2.91%.

%  See the Internal Revenue Code §§ 846(d)(3)(C) and (D), “Special rule for certain long-tail lines™; In the
case of any long-tail line of business, the period taken into account shall be extended (but not by more than
5 years), and the amount of losses which would have been treated as paid in the 10th year after the accident
year shall be treated as paid in such 10th year and each subsequent year in an amount equal to the amount
of the losses treated as paid in the 9th year after the accident year (or, if lesser, the portion of the unpaid losses
not theretofore taken into account). To the extent such unpaid losses have not been treated as paid before the
last year of the extension, they shall be treated as paid in such last year. The term "long-tail line of business”
means any line of business if the amount of losses which would be treated as paid in the 10th year after the
accident year exceeds the losses treated as paid in the 9th year after the accident year.
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The discounted percentage unpaid atthe end of the 14" year equals the sum of (i) the 2.91%
discounted percentage unpaid at the end of the 15" year discounted for an additional full
year and (i) the 1.38% of the incurred losses assumed to be paid on July 1 of the 15" year
discounted for half a year. This is 2.91%/1.070 + 1.38% / 1.070%° = 4.05%. (The 0.01
percentage point difference from the figure in the exhibit is a rounding discrepancy.)

Altematively, we calculate each discounted percentage unpaid by formula. For the 2011
valuation date for the 2011 accident year, the discounted percentage unpaid equals

(16.67% + 1.07°%) + (15.00% + 1.07'5) + . . . + (1.38% + 1.07"*%) + (3.01% + 1.07"*%) = 70.87%.
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Patterns
The pricing model discussed in this paper and its companion papers serves two functions:

® It determines the premium rates needed to provide a target return on capital, and
® |t shows the pattern of income recognition under alternative accounting systems.

The unwinding of the interest discount on the loss reserves affects the pattern of income
recognition. The income recognition pattern is compared for six accounting systems in
Feldblum and Thandi[2002], “iIncome Recognition and Performance Measurement.” The
discussion here shows the expected pattemn of IRS loss reserve discount factors.

In lllustration B, the loss reserve discount factors are similar for the ten accident years that
are separately reported in Schedule P, ranging from 77% to 80%. Some actuaries presume
that loss reserve discountfactors should be lowest (i.e., furthest below unity) atinception and
should increase towards unity as the reserves become more mature. This presumption is
that the amount of the discount as a percentage of the remaining reserves is greatest at early
maturities and declines to zero at later maturities.

This presumption is correct for the true discount factor for anindividual loss. Suppose a loss
occurs on July 1, 20X1, and it will be paid on July 1, 20X9. The amount of the discount is
greatest on December 31, 20X1, and it declines steadily thereafter.

This presumption is not correct for an accident year. If loss payments follow an exponential
decay, as modeled by McCienahan [1975] and Butsic [1981], the loss reserve discount
factor remains relatively constant as long as some claims remain unpaid. The expected
discount factor depends on the rate of decay and the discount rate, not on the development
period. As Butsic [1981] shows, if the loss payments follow an exponential decay, the
average remaining time to settlement is constant over the lifetime of the reserves.®

The loss reserve discount factors in lllustration B increase steadily in the final six years, from
80% to about 97%. This is caused by the IRS assumption of a constant percentage of
incurred losses paid in each development period during the extended part of the loss
payment pattern, instead of the declining percentage of incurred losses assumed by an
exponential decay pattern.® For instance, lllustration B uses a 1.38% figure for each

5 For workers’ compensation, the decay is slower than exponential. Temporary total claims dominate
the early payments; most of these claims are settied within a year or two. Permanent partial disability and
permanent total disability claims dominate the reserves for mature years. These claims may remain open for
30 or 40 years. The loss payment pattem is rapid initially but it is very slow by ten years of maturity.

% The exponential decay assumes that a constant percentage of the remaining reserves (not of the total
incurred losses) is paid in each development period.
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development period. The assumption of a final lump sum paymentin the last year, whether
or not the payment pattern is extended, augments the upward trend in the loss reserve
discount factors for mature periods.

COMPOSITE DISCOUNT FACTORS

The loss reserve discountfactors calculated above are applied to the unpaid losses for the
appropriate accident year. Schedule P shows loss reserves by accident year only for the ten
mostrecentyears, to which ten separate loss reserve discount factors are applied. The 11*
through 15" loss reserve discount factors are applied to the reserves in the Schedule P prior
years row, which is not divided into the component accident years.

The IRS loss reserve discounting procedure assumes that all losses are paid no later than
the 16" year. The prior years row in Schedule P contain losses that will be paid in the 12"
through the 16" year, which use the loss reserve discount factors for years AY+11 through
AY+15. A composite discount factor is formed from the five individual discount factors for
application to the prior years row.

Each discount factor is the ratio of discounted reserves to undiscounted reserves fora given
accident year at a given valuation date. For instance, the “tenth” accident year 2010
discount factor for AY+10 represents the discounted reserves for accident year 2010 at
December 31, 2020, divided by the undiscounted reserves for accident year 2101 at
December 31, 2020. This discount factor is computed in tax year 2010, notin tax year 2020.

We explain the calculation of the composite discount factor by illustration.
ILLUSTRATION: COMPOSITE DISCOUNT FACTORS

For tax year 2019, Schedule P shows ten individual accident years: 2010 through 2019.
Previous accident years — 2009 and prior — are grouped in the prior years row. Since the
IRS loss reserve discounting procedure assumes that all losses are paid by the 16" year,
we assume that the loss reserves in the prior years row represent losses from accident year
2005 through 2009.

We form a composite discount factor based on the following discount factors:

Accident year 2005 discount factor for a valuation date 15 years after inception of year.
Accident year 2006 discount factor for a valuation date 14 years afterinception of year.
Accident year 2007 discount factor for a valuation date 13 years after inception of year.
Accident year 2008 discount factor for a valuation date 12 years after inception of year.
Accident year 2009 discount factor for a valuation date 11 years after inception of year.
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Some of these loss reserve discount factors use the same loss payment pattern. However,
they all use different discount rates, and they are computed in separate years.

Suppose these five loss reserve discount factors are as shown below:

Exhibit AppA.11: Composite Discount Factor

Accident Valuation Date (2) Undiscounted Discounted Discount Factor
Year (1) Reserve (3) Reserve (4) (5)
2005 AY +15 5.0% 4.8% 96.9%
2006 AY +14 7.2% 6.8% 93.9%
2007 AY +13 9.1% 8.3% 91.0%
2008 AY +12 11.7% 10.3% 88.2%
2009 AY + 11 13.3% 11.4% 85.4%
Total prior years row 46.3% 41.6% 89.8%

The calculation of the individual discount factors is explained earlier. Each discount factor
in column 5 is the ratio of the discounted reserves in column 4 to the undiscounted reserves
in column 3. The reserve figures in columns 3 and 4 are expressed as percentages of the
corresponding year's incurred losses. We compute the total of the five percentages for the
discounted reserves and the undiscounted reserves. We divided these totals to obtain the
composite discount factor for the prior years row.5”

PROSPECTIVE PRICING

For the financial pricing model, we must project loss reserve discount factors until all the
reserves run off. This time frame is the actual run-off date of the reserves, not the sixteen
years assumed by the IRS. We explain the projection process by means of an illustration.

lllustration: The actuary is setting premium rates for policies written in 2005. For this block
of business, reserves remaining 20 years after inception of the policy year are not material.

The losses on this block of business fall into accident years 2005 and 2006. Separate loss
reserve discount factors are determined for each accident year. We examine here the
factors for accident year 2005. The procedure for accident year 2006 is analogous, though
it requires more estimation.

57 Using a simple average to obtain the “total” row assumes that each year has the same volume of

incurred losses. It might seem better to weight the discount factors by the actual percentage of incurred losses
by accident year in the prior years row. However, the IRS bases the loss reserve discounting procedure on
information contained in the Annual Statement. The distribution of the prior years row reserves by accident year
is not found in the Annual Statement.
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For valuation dates 12/31, 2005 through 2014, the discount factors are the factors for
accident year 2005. For valuation date 12/31/2015, the remaining accident year 2005
reserves appearin the prior years row in the 2015 Schedule P. The discount factor applied
to this row is the composite factor determined from the following individual factors:

accident year 2005 at 11 years
accident year 2004 at 12 years
accident year 2003 at 13 years
accident year 2002 at 14 years
accident year 2001 at 15 years

The factors for accident years 2001 through 2004 factors are available to the pricing actuary.
No additional estimation is required for the composite factor beyond what is required for
other accident year 2005 loss reserve discount factors.

For valuation date December 31, 2016, the remaining accident year 2005 reserves appear
inthe policy years row in the 2016 Schedule P. The loss reserve discount factor applied to
this row is the composite factor determined from the following individual factors:

accident year 2006 at 11 years
accident year 2005 at 12 years
accident year 2004 at 13 years
accident year 2003 at 14 years
accident year 2002 at 15 years

The pricing actuary has notcalculated any accident year 2006 loss reserve discount factors.
The random component of the discount factors for the eleventh through the fiteenth years is
so greatthatthe projection of these discount factors for future accident years is notfeasible.

Instead, the pricing actuary should compile average discount factors for the eleventh through
the fifteenth years. Since the random component of these factors is so great, a long-term
average should be used. We assume here that the actuary uses ten year averages.

The average loss reserve discount factor for the eleventh year is the average of the eleventh
year factors for the ten accident years 1996 through 2005. (If the 2005 factor is only a
projection, the actuary may use a ten year average for accident years 1995 through 2004.)
This average loss reserve discount factor would be combined with the actual factors for
accident years 2002 through 2005 to form the composite factor for accident year 2005 at
December 31, 2016.

We continue this process for all subsequent valuation dates. By the December 31, 2020,

all five loss reserve discount factors used for the composite discount factor are averages.
This same composite factor is used for all subsequent valuation dates.
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REVENUE OFFSET

Proper treatment of the tax liability and the deferred tax asset stemming from revenue offset
has a material effect on the indicated premiums. This section explains the revenue offset
provision in the 1986 Tax Reform Act.

Forotherindustries, sales constitute revenues forincome tax purposes. Similarly, premium
due is the taxable revenue (as well as the statutory and GAAP revenue) for life insurance
companies. For property-casualty insurance companies, earned premium is the revenue
for both statutory and taxable income, not written premium or collected premium.

For the statutory income statement, eared premium equals written premium minus the
change in the unearned premium reserves. Fortaxable income, earned premium equals
written premium minus 80% of the change in the unearned premium reserves.*

® A change in written premium with no change in eamed premium does not affect statutory
income.

® A change in written premium with no change in earned premium affects the unearned
premium reserve and changes the tax liability by means of the revenue offset provision.

Statutory and taxable income also differ in the treatment of accrued retrospective premiums.
The statutory vs tax treatment of accrued retrospective premiums is important for the pricing
of commercial casualty lines of business, such as workers’ compensation and general
liability. The pricing model must incorporate the both the statutory and the tax accounting
treatment for this asset, as well as the resulting deferred tax asset. This subjectis discussed
in Feldblum [2002: Schedule P], and it is not repeated here.

The statutory (full expensing) vs GAAP (deferred policy acquisition cost) vs tax (revenue
offset) treatment of policy acquisition costs is an important component of the financial pricing
model discussed in this paper; see especially Feldbium and Thandi, “Income Recognition
and Performance Measurement.”

%8 See the Treasury regulations, 2001FED 26,153, §1.832-4(a)(3): “The determination of premiums eamed
on insurance contracts during the taxable year begins with the insurance company's gross premiums written
on insurance contracts during the taxable year, reduced by return premiums and premiums paid for reinsurance.
This amount is increased by 80 percent of the unearned premiums on insurance contracts at the end of the
preceding taxable year, and is decreased by 80 percent of the unearned premiums on insurance contracts at
the end of the current taxable year.”

% Life insurance companies and annuity writers are subject to a DAC-tax that is identical in concept
though more compiex than the property-casuality tax provision explained here; see Atkinson and Dallas [2000],
chapter 9.
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ILLUSTRATION: SINGLE PoLicy

An insurer writes a policy with a $10,000 written premium on December 31, 20XX, and it
pays $2,000 in agents’ commissions on that day. Losses of $8,000 are incurred and paid
evenly through the policy term. There are no other expenses or losses on this policy. We
assume that losses are paid when they are incurred so that we need notdeal with IRS loss
reserve discounting.

The unearned premium reserve for this policy is $0 on January 1, 20XX, and $10,000 on
December 31, 20XX. The change in the unearned premium reserve during the year is
$10,000. The earned premium in 20XX is $10,000 of written premium minus the $10,000
change in the unearned premium reserve, or $0. Expenses during 20XX are $2,000, and
statutory income during 20XX is —$2,000. Without revenue offset, the federal income tax
liability would be 35% x ~$2,000 = —$700, or a $700 tax refund.

The unearned premium reserve on December 31, 20XX+1, is $0. The change in the
unearned premium reserve during 20XX+1 is —$10,000. The earned premium in 20XX+1
is $0 of written premium minus the —$10,000 change in the unearned premium reserve, or
$0 — (-$10,000) = +$10,000. Losses of $8,000 are incurred and paid in 20XX+1. The
statutory income is $10,000 — $8,000 = $2,000. The tax liability (ignoring revenue offset)
would be 35% x $2,000 = $700.

Statutory accounting recognizes a loss at policy inception and a gradual profit during the
remainder of the policy lifetime, thereby preventing companies from recognizing income until
it has been fully eared.®

Were there no revenue offset provision in the tax code, the U.S. Treasury would fund part of
the initial underwriting loss at policy inception. The illustration above shows a tax refund of
$700 in 20XX and a tax liability of $700 in 20XX+1. Before 1987, statutory accounting
helped the insurance industry defer its tax liabilities. Steady growth (in nominal dollarterms)
led to persistent deferral of tax liabilities.

Direct and Indirect Methods

%0 Some analysts see a conservative bend in statutory accounting’s write-off of pre-paid acquisition costs
when they are incurred, particularly in comparison with GAAP’s capitalization and amortization of the deferred
policy acquisition cost asset. This is not quite correct. Statutory accounting is correct from a tangible asset
perspective, since the prepaid acquisition costs may be incurred whether or not the company retains the policy.
international accounting standards follow statutory accounting on this issue. GAAP capitalizes an “‘imaginary”
asset called DPAC to match revenues and expenses and show a better portrayal of the company’s profitability.
However, statutory accounting is unduly conservative in its double treatment of underwriting expenses: once
when they are incurred and a second time in the gross unearned premium reserves. See Yoheved and Sarason
{2003} for further discussion of GAAP and statutory accounting of property-casualty insurance companies.
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The Tax Reform Actof 1986 introduced the revenue offset provision of the Internal Revenue
Code. The provision may be stated in two equivalent ways. These two perspectives are
used in the two fashions of computing taxable income and the federal income tax liability,
which are termed here the “direct method” and the “indirect method.” The direct method is
easierto understand; the indirect method is the method actually used in the Intemal Revenue
Code for computing taxable income.

1. Directmethod: The taxable earned premium equals the taxable written premium minus
80% of the change in the uneamed premium reserve. This may be stated as “only 80%
of the change in the uneamed premium reserve is an offset to taxable income.”

2. Indirect method: Twenty percent of the change in the unearned premium reserve is an
addition to statutory income for computing taxable income.

We can use either method for the illustration.

Direct method: The taxable earned premium in 20XX equals the taxable written premium
minus 80% of the change in the unearned premium reserve, or $10,000 - 80% x ($10,000
— $0) = $2,000 in 20XX. Agents’ commissions are $2,000 on December 31, 20XX.
Taxable income is $2,000 — $2,000 = $0, and the tax liability is $0.

In 20XX+1, the taxable earned premium equals $0 - 80% x ($0 — $10,000) = $8,000. The
losses incurred and paid in 20XX+1 are $8,000. The taxable income is $8,000 — $8,000
= $0, and the tax liability is $0.

Indirect method: Twenty percent of the change in the unearned premium reserve in 20XX
is 20% x ($10,000 — $0) = $2,000. The statutory income in 20XX is —$2,000." Taxable
income is —$2,000 + $2,000 = $0, and the tax liability is $0.

In 20XX+1, twenty percent of the change in the unearmed premium reserve is 20% x ($0 —
$10,000) =—$2,000. The statutory income in 20XX+1 is +$2,000. The taxable income is
+2,000 — $2,000 = $0, and the tax liability is $0.

ILLUSTRATION B: TWO YEARS

An insurer writes a policy with a $10,000 written premium on July 1, 20XX, and it pays
$2,000in agents’ commissions on that day. Losses of $8,000 are incurred evenly overthe
policy term, and they are paid when they are incurred. On July 1, 20XX+1, the insurer
renews the policy for a written premium of $15,000, and it pays $3,000 in agents’
commissions on thatday. Losses of $12,000 are incurred evenly overthe policy term, and
they are paid when they are incurred. There are no other expenses on these policies.

llustration B shows the importance of computing the change in the unearned premium
reserve during the year. The statutory unearned premium reserve equals $0 on December

535



31, 20XX~1, $5,000 on December 31, 20XX, $7,500 on December 31, 20XX+1, and $0
on December 31, 20XX+2.

CALENDAR YEAR 20XX

Statutory earned premium is $10,000 written premium minus the ($5,000 — $0) = $5,000
change in the unearned premium reserve; the earmned premium is $5,000. Expenses are
$2,000, and incurred losses are $4,000. The statutory income in 20XX is $5,000 - $1,000
—$4,000 = -$1,000. There are two methods to calculate the taxable income.

i. Direct method: The taxable earned premium is taxable written premium minus 80% of
the change in the unearned premium reserve, or $10,000 — 80% x ($5,000 — $0) =
$6,000. The taxable income is $6,000 — $2,000—$4,000 = $0, and the tax liability is $0.

ii. Indirect method.: Twenty percent of the change in the uneamed premium reserve is 20%
x ($5,000 — $0) = $1,000. The statutory income in 20XX is —$1,000. The taxable
income is —$1,000 + $1,000 = $0, and the tax liability is $0.

CALENDAR YEAR 20XX+1

Statutory eamed premium is $15,000 written premium minus the ($7,500—$5,000) = $2,500
change in the unearned premium reserve; the earmned premium is $12,500. Expenses
incurred and paid on January 1, 20XX+1, are $3,000, and incurred losses during the year
are $4,000 (first six months) + $6,000 (latter six months) = $10,000. The statutory income
is $12,500 — $3,000 — $10,000 = -$500. There are two methods to calculate taxable
income.

i. Directmethod.: The taxable eamed premium is the taxable written premium minus 80%
of the change in the unearned premium reserve, or $15,000-80% x ($7,500 — $5,000)
=$13,000. Expenses and losses are the same as for statutory income. The taxable
income is $13,000 — $3,000 — $10,000 = $0, and the tax liability is $0.

ii. Indirect method: Twenty percent of the change in the unearned premium reserve is 20%
x ($7,500 — $5,000) = $500. The statutory income in 20XX+1 is ~$500. The taxable
income is —$500 + $500 = $0, and the tax liability is $0.

CALENDAR YEAR 20XX+2

Statutory earned premium is $0 written premium minus the ($0- $7,500) =—$7,500 change
in the unearned premium reserve, or $7,500. Expenses incurred in 20XX+2 are $0, and
incurred losses during the year are $6,000. Statutory income is $7,500-$6,000=%$1,500.

There are two methods to calculate the taxable income.
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i. Directmethod: The taxable eamed premium is $0 —80% x ($0—$7,500) = $6,000. The
taxable income is $6,000 — $6,000 = $0, and the tax liability is $0.

ii. Indirect method: Twenty percent of the change in the uneamed premium reserve is 20%
x ($0 — $7,500) = —$1,500. The statutory income in 20XX+2 is $1,500. The taxable
income is $1,500 + —$500 = $0, and the tax liability is $0.
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Deferred Tax Assets

The computation of the admitted portion of the deferred tax asset stemming from IRS loss
reserve discounting is based on two items:

® the loss reserve discount factors by accident year and by line of business for the
current valuation date and for the valuation date 12 months hence, and
® the company’s loss payment pattern by line of business.

The IRS loss payment pattern is used to compute the loss reserve discount factors. The
actuary’s estimated loss payment pattern is used to compute the admitted portion of the
deferred tax asset.

Of all the changes in the NAIC's codification project, the deferred tax asset stemming from
IRS loss reserve discounting has the greatest effect on policy pricing and company valuation.
The deferred tax assets stemming from revenue offset and loss reserve discounting are
used extensively in this paper and in all its companion papers. We present firstthe requisite
background explanations of deferred tax assets and liabilities, and we illustrate the
computation of the deferred tax assets relevant for policy pricing.

CURRENT TAXES VS DEFERRED TAXES
There are two ways of accounting for federal income taxes:

® The incurred tax liability is the tax liability actually incurred by the taxpayer, based on
the provisions of the Internal Revenue Code, or

® The accrued tax liability is the tax liability implied by the company’s balance sheet,
whether GAAP or statutory.

Current taxes are the incurred tax liability. The current year's change to the deferred tax
asset or liability is the difference between the incurred tax liability and the accrued tax
liability.®" The change to the deferred tax asset or liability is a direct charge or credit to
surplus shown on line 24 of the NAIC Annual Statement. As a direct charge and credit to
surplus, it has the same effect on the implied equity flows as though it flowed through the
income statement.®

8 This definition uses a retrospective computation. SFAS 109 requires a prospective computation, which
may be different if the tax rate changes or if there are other changes in tax regulations. For simplicity, we use
the retrospective viewpoint at first. We explain the prospective viewpoint further below.

8 Direct charge and credit to surplus are not included in after-tax net income for standard accounting

statements, both statutory and GAAP. The implied equity flows depend on the statutory balance sheet entries,
not the income statement entries.
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Before 2001, insurers could not admit any deferred tax asset or liabilities on the statutory
balance sheet. In contrast, GAAP recognizes deferred tax assets and liabilities if they are
expected to be realized; see SFAS 109. With the implementation of codification in 2001,
statutory accounting recognizes deferred tax liabilities and a portion of deferred tax assets.

Permanent Differences and Timing Differences

Tax accounting differentiates between permanent differences and timing differences, as
defined below.

® Permanent differences are differences that do not reverse in later accounting periods.
The tax exemption for municipal bond interest is a permanent difference.

® Timing differences are differences that reverse inlater accounting periods. The revenue
offset provision creates a timing difference between statutory income and taxable
income.

An alternative perspective is to view permanent differences as differences in the tax rates
applicable to different sources of income; see Feldblum and Thandi, “iIncome Recognition
and Performance Measurement.” For property-casualty insurers, both corporate bond
income and municipal bond income are taxable income, but the former has a 35% tax rate
and the latter has a 5.25% tax rate; see Feldblum and Thandi, “Investment Yields.”

Income Statement vs Balance Sheet

Itis tempting to define timing differences as differences in the timing of income between the
bookincome statement (i.e., GAAP or statutory) and the tax income statement. This is not
correct.

Timing differences are differences between the tax income statement and the income
statement implied by the GAAP or statutory balance sheet®

UNREALIZED CAPITAL GAINS AND LOSSES

Foreach accounting year, we compute the difference between the book value and the cost
of the financial asset. The change in this difference from the previous yearto the currentyear
is the unrealized capital gain or loss. For common stocks, the book value is the market
value.

8 This definition is particularly relevant to the deferred tax liabilities and assets stemming from unrealized
capital gains and losses. For the deferred tax assets stemming from revenue offset and loss reserve
discounting, we could use the difference between statutory income and taxable income.
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Unrealized capital gains and losses are admitted on the statutory (as well as GAAP) balance
sheet, though they do not flow through the income statement. They are directcharges and
credits to surplus, not a portion of net income.

For tax purposes, capital gains and losses are not part of income until they are realized.

® Unrealized capital gains increase the book value of common stocks on the statutory
balance sheet. There is no incurred tax liability in the currenttax year. instead, the
reporting company shows a deferred tax liability.

® Similarly, unrealized capital losses decrease the book value of common stocks on
the statutory balance sheet. There is no tax refund in the currenttaxyear. Instead, the
reporting company shows a deferred tax asset.

lllustration
ABC Insurance Co buys common stock for $50 million on December 31, 20XX.

® On December 31, 20XX+1, the common stock are worth $40 million;
® On December 31, 20XX+2, the common stock are worth $60 million; and
® On December 31, 20XX+3, the common stock are worth $80 million.

The federal income tax rate is 35%. On December 31, 20XX+3, the ABC Insurance
Company sells the common stock. We calculate the following accounting entries:

® The unrealized capital gains and losses in years 20XX+1, 20XX+2, and 20XX+3.
® The realized capital gains and losses in years 20XX+1, 20XX+2, and 20XX+3.
® The deferred tax assets and liabilities in years 20XX+1, 20XX+2, and 20XX+3.

Tax year 20XX+1

The market value of the stock has decreased by $10 million. The stock has not been sold
yet, so the capital loss is unrealized. There are no realized capital gains and losses.

® On December 31, 20XX, book value — cost = $50 million — $50 million = $0.
® On Dec 31, 20XX+1, book value — cost = $40 million — $50 million = =$10 million.
@ The unrealized capital gain or loss = —$10 million — $0 million = -$10 million.

The currentbalance sheet shows a decline of $10 million. When the stocks are sold, ABC
Insurance Company will have an income loss of only $6.5 million, since the capital loss can
offset other capital gains, and the company's tax liability will be reduced by $3.5 million.
There is a $3.5 million deferred tax asset on the 20XX+1 balance sheet.
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Tax year 20XX+2

The stock prices have increased. The unrealized capital gain is the changein the difference
between book value and cost of the stocks. The unrealized capital gain for 20XX+2 is $20
million. The realized capital gain is again zero, since the stocks have not been sold.

® OnDecember31,20XX+1, book value - cost = $40 million—$50 million =—$10 million.
® OnDecember31, 20XX+2, book value - cost = $60 million—$50 million =+$10 million.
® The unrealized capital gain or loss = +$10 million — (-$10 million) = +$20 million.

The company’s balance sheet is $20 million stronger than itwas a yearago. However, if the
stocks were sold now, the company would realize a gain of only $13 million, since $7 million
would go to taxes. The change in the deferred tax assets and liabilities is a credit of $7
million. Since we began with a deferred tax asset (a debit) of $3.5 million, we now have a
deferred tax liability (a credit) of $3.5 million.

Tax year 20XX+3

The company sells the stock. The difference between market value and cost of the stocks
is now $0{(since there are no more stocks on the balance sheet), so the unrealized capital
gain is —=$10 million.

® OnDecember31,20XX+2, book value —cost = $60 million—$50 million = +$10 million.
® On December 31, 20XX+3, book value — cost = $0 million — $0 million = $0 million.
® The unrealized capital gain or loss = $0 million ~ ($10 million) = —$10 million.

The realized capital gain, which is defined as the sale price minus the purchase price, is
+$30 million. The deferred tax assets and liabilities are now zero.%

Prospective Pricing

To see the effects of deferred tax assets and liabilities on determining a benchmark
investment yield for policy pricing, we consider an illustration of bond and stock returns.

8 Unrealized capital gains and losses give rise to deferred tax liabilities and assets, respectively.
Realized capital gains and losses affect current taxes; they do not give rise to deferred tax assets and
liabilities. An exception stems from the rule that capital losses can offset capital gains but not operating gains.

If capital losses exceed capital gains, the company may carry forward the unused capital losses. The tax rate
times the unused capital loss is a deferred tax asset, not a deduction in current tax liabilities.

Capital losses can be carried forward a limited number of years. If during these years the company has not

realized sufficient capital gains to offset all the capital losses, the remaining capital losses expire unused, and
the deferred tax asset is removed.
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llustration: An insurer invests in bonds yielding 10% per annum and in common stocks that
pay no dividends but that are expected to increase in marketvalue by 10% perannum. We
examine the effects of each on the benchmark investment yield for a financial pricing model.
To keep the illustration clear, we assume that the insurer begins with $100 million of each
type of security.

Single Year: During the first year, the bonds yield $10 million. The federal income tax
liability is $3.5 million, and the increase in statutory surplus is $6.5 million. The after-tax
investment yield for the purposes of the pricing model is 6.5% per annum.

During the first year, the expected change in the common stock value is +$10 million. The
expected deferred tax liability is $3.5 million, so the expected change in the statutory balance
sheet is a $6.5 million increase in surplus. For the single year scenario, the after-tax
investment yield is 6.5% for the common stocks.

For a multi-period scenario, the yields on the bonds and the common stocks are not
identical, even when deferred tax assets and liabilities are considered. We show this with
a two year scenario. We assume that the investment income in reinvested in the same
securities.

Two Years: The bond portfolio yields investmentincome of $10 million the first year. Of this
amount, $3.5 million is paid to the U.S. Treasury, and $6.5 million is reinvested in the bond
portfolio. During the second year, the bond portfolio yields investment income of $106.5
million x 10% = $10.65 million. Of this amount, $10.65 million x 35% = $3.7275 million is
paid to the U.S. Treasury, and $10.65 miflion x 65% = $6.9225 million is reinvested in the
bond portfolio. The total in the bond portfolio after two years is $106.5 million + $6.9225 =
$113.4225. This is a 6.5% annual yield, since 1.065% = 1.134225,

The common stock portfolio appreciates to $110 million the first year. Nothingis paid to the
U.S. Treasury, and the company sets up a $3.5 million deferred tax liability on its balance
sheet. During the second year, the common stock portfolio appreciates to $121 million.
Nothingis yet paid to the U.S. Treasury, and the company increases the deferred tax liability
to $21 million x 35% = $7.35 million. The netcommon stock assetis $121 million —$7.35
million = $113.65 million. This is a 6.607% annual yield, since 1.06607° = 1.1365.

The effect of the tax deferral on the effective investment yield is small for a short holding
period. The effect is material for longer holding periods.®® Formuias for calculating the
effective investment yield for different securities are shown in Feldblum and Thandi,
“Investment Yields.”

% The effective holding period is generally estimated as the reciprocal of the turnover rate. If 5% of the
common stocks are sold each year, the effective holding period is 1 = 5% = 20 years. This approximation is
not exact, but the difference from the exact result is insignificant.
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We sum up the gist of this discussion as follows:

® For calculating after-tax net income, a deferred tax liability is not the same as an
actual tax liability. '

® Forcalculating implied equity flows, a deferred tax liability is the same as an actual
tax liability.

® Forcalculating the investmentyield, a deferred tax liability is slightly different from an
actual tax liability. The magnitude of the difference depends on the effective holding
period of the securities.

Statutory Recognition of Deferred Tax Assets

All deferred tax liabilities are recognized on the statutory balance sheet. Formost deferred
tax assets, the admitted statutory portion equals the entire asset, and statutory accounting
is the same as GAAP.% In certain instances, only a portion of the deferred tax assets are
recognized on the statutory balance sheet. This applies particularily to the deferred tax asset
stemming from IRS loss reserve discounting for medium- and long-tailed lines of business.

SSAP No. 10, “Income Taxes,” paragraph 10, says:
Gross DTAs shall be admitted in an amount equal to the sum of:

a Federal income taxes paid in prior years that can be recovered through loss
carrybacks for existing temporary differences that reverse by the end of the subsequent
calendar year;

b The lesser of:

i.  The amount of gross DTAs, after the application of paragraph 10 a., expected to
be realized within one year of the balance sheet date; or

ii. Ten percent of statutory capital and surplus as required to be shown on the
statutory balance sheet of the reporting entity for its most recently filed statement
with the domiciliary state commissioner adjusted to exclude any net DTAs, EDP
equipment and operating system software and any net positive goodwill; and

% There are two potential differences between GAAP and statutory accounting even when the full deferred
tax asset passes the 12 month test:

® Some companies use a valuation allowance on the GAAP balance sheet for deferred tax assets and
liabilities that may not reverse.

® Some companies use fair values, or discounted values, for deferred tax assets and liabilities that may
not reverse for many years.
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¢. The amount of gross DTAs, after application of paragraphs 10 a. and 10 b., that can
be offset against existing gross DTLs.

A gross deferred tax asset is admissible if it will reverse within one year, as required by
paragraph (a) and by paragraph (b.i).

The limitation of 10% of surplus in paragraph (b.ii} is applicable for some companies,
depending on the circumstances of the company’s business and capital. Actuaries
estimating the admitted portion of the deferred tax asset for these companies must take this
limitation into account.

This is one of the rare instances where the implied equity flows depend not just on the book
of business being priced but on all operations of the company. It would be rare for the
deferred tax asset stemming from a single policy year to exceed 10% of statutory surplus,
but is may occur that the total deferred tax asset of the company exceeds 10% of its surplus.

lustration: The ABC Insurance Company writes annual policies with effective dates spread
evenly through the year. Its premium to surplus ratiois 2to 1, and its reserves to surplus ratio
is41o 1. Its average loss reserve discount factoris 80%, and 30% of its deferred tax asset
from loss reserve discount will reverse within 12 months. We work out its gross deferred tax
asset and the portion admitted on the statutory balance sheet.

To simplify the computations, we use numbers instead of algebraic variables. We assume
that statutory surplus is $100 million. Any other figure would work just as well.

The premium to surplus ratio is 2 to 1, so annual premium is $200 million. Since it uses
annual policies with effective dates spread evenly through the year, the uneamed premium
reserves are $200 million x 50% = $100 million. The deferred tax asset stemming from
revenue offset is $100 million x 20% x 35% = $7 million.

The reserves to surplus ratio is 4 to 1, so the undiscounted loss reserves are $400 million.
The average loss reserve discount factor is 80%, so the discounted reserves are $400
million x 80% = $320 million. The gross deferred tax asset stemming from IRS loss reserve
discounting is ($400 million — $320 million) x 35% = $28 million. The portion admitted on
the statutory balance sheet is $28 million x 30% = $8.4 million.

The total statutory deferred tax asset is $7 million + $8.4 million = $15.4 million. This is
limited to 10% of statutory surplus. Ten percent of statutory surplus is $10 million, so an
additiona! $5.4 million is not admitted.

This illustration is reasonable, butitdoes not refiect the average company. Various changes
in the scenario would reduce or eiiminate the effect of the “10% of surplus” restriction.
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® Alower premium to surplus ratio would reduce the effect of this restriction. The U.S.
insurance industry as a whole has a premium to surplus ratio of about 1 to 1. Witha
1 to 1 premium to surplus ratio in the illustration above, the 10% of surplus restriction
has no effect on the admitted portion of the deferred tax asset.

® A shorter policy term would reduce the deferred tax asset stemming from revenue
offset. With sixmonth policies, the uneamed premium reserve would be only half the
size and the deferred tax asset stemming from revenue offset would be only half the
size.

® The property lines of business do not have slowly liquidating reserves that would
generate a significant deferred tax asset from loss reserve discounting.

® Companies with effective dates clustered around January 1 have much lower
uneamed premium reserves at the end of the year, and therefore have lower deferred
tax assets stemming from revenue offset.

Most companies do not have deferred tax assets that will reverse in the coming yearand that
exceed 10% of policyholders’ surplus. The deferred tax asset stemming from revenue offset
is usually about 1% to 5% of statutory surplus. The deferred tax asset stemming from IRS
loss reserve discounting is larger for companies that predominate in the long-tailed casualty
lines of business, but most of this deferred tax asset does not reverse within one year. For
companies with low surplus, this restriction is important.

The offsetting against existing gross deferred tax liabilities mentioned in paragraph (c) is
relevant for companies with large unrealized capital gains from common stock holdings. The
actuary should take this provision into account when quantifying the admitted portion of the
deferred tax asset.

Common stock that has suffered an unrealized capital loss may be sold within the next 12
months to realize the tax benefits. A literal reading of the SSAP would permit the recognition
of the deferred tax asset only if the company expects to realize the capital loss during the
coming calendar year. In practice, most auditors do not require an explicit company
expectation to realize the loss in order to admit the deferred tax asset.

Revenue Offset

The deferred tax asset stemming from revenue offset is similar to the deferred tax asset
stemming from loss reserve discounting. Forannual policies, the entire deferred tax asset
will reverse during the coming year, and it is fully admitted on the statutory balance sheet.

BACKGROUND

Allacquisition expenses flow through the statutory income statementwhen they are incurred.
No deferred policy acquisition cost (DPAC) assetis entered on the statutory balance sheet.
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On GAAP financial statements, acquisition expenses are capitalized on the balance sheet
and amortized through the income statement over the term of the policy. The DPAC asset
depends on the actual expenses incurred by the company.

For tax purposes, 20% of the written premium is treated as acquisition expenses that are
capitalized and amortized over the term of the policy.” More precisely, the revenue offset
provision defines the taxable earned premium.

@ Statutory earned premium equals written premium minus the change in the uneamed
premium reserves.
¢ Taxable earned premium equals written premium minus 80% of the change in the
. unearned premium reserves.

ILLUSTRATION: DPAC OF 20%

An annual policy with a premium of $1,000 and acquisition expenses of $200 is written on
December 31, 20XX.

® The statutory balance sheet shows a loss of $200. The written premium of $1,000
is offset by the unearned premium reserve of $1,000, and the incurred acquisition
cost of $200 flows through the income statement.

® For tax purposes, the $1,000 written premium is offset by only $800 of unearned
premium reserves, leaving a $200 gain. This $200 gain combined with the $200
acquisition cost yields a $0 net gain or loss.

The income implied by the statutory balance sheet—taxable income =—$200—-$0 =-$200.

In20XX+1, statutory earned premium is $1000, since the entire uneamed premium reserve
is taken down over the course of the year. The taxable income is $800, since only 80% of
the change in the unearned premium reserve is considered. For 20XX+1, the income
implied by the statutory balance sheet — taxable income equals $1000 — $800 = $200.

At the end of 20XX+1, the statutory balance sheet equals the implied tax balance sheet.
Both show netcash received of $1000 — $200, or the written premium minus the acquisition
expense. The temporary balance sheet difference at December 31, 20XX fully reverses by
December 31, 20XX+1.

At December 31, 20XX, taxable income is $200 greater than the income implied by the
statutory balance sheet. The tax liability for 20XX is 35% x $200 = $70 greater than the tax
liability that would be determined from the statutory balance sheet. Since the $70difference

§7  Life and health insurers and annuity writers have a similar “DAC-tax.”
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will reverse over the coming 12 months, it is recognized as a deferred tax asset on the
statutory balance sheet.

The deferred tax asset on the statutory balance sheet does not depend on the amount of
actual acquisition expenses. In contrast, the deferred tax asset onthe GAAP balance sheet
depends on the size of the GAAP deferred policy acquisition cost asset relative to the 20%
assumption in the revenue offset provision,

ILLUSTRATION: DPAC OTHER THAN 20%

A company writes and collects a $1000 annual premium on December 31, 20XX.
Acquisition expenses of $250 are incurred (and paid) on December 31, 20XX. The
marginal tax rate on underwriting income is 35%. All acquisition costs are deferrable under
GAAP.

Taxable underwriting income for 20XX is $200 (taxable premium income from revenue
offset) — $250 (acquisition expenses) =—$50. The tax outflow is a negative $17.50 (ora tax
refund of $17.50).%

The taxable premium income may be evaluated in either of two ways.

® Taxable earned premium = written premium minus 80% of the change in the
unearned premium reserves = $1000 — 80% x $1000 = $200.

® Taxable earned premium = statutory earned premium plus 20% of the change in the
unearned premium reserves = $0 + 20% x $1000 = $200.

The tax liability is 35% times the taxable income: 35% x ($200 — $250) = -$17.50.

Taxable underwriting income for 20XX+1 equals $800 of taxable premium income. The tax
outflow is $800 x 35% = $280.00. Written premium during the yearis $0 and the unearmned
premium reserve declines from $1000to $0. We use the same two computation methods:
(i) $0 — 80% x (-$1000) = $800, or (ii) $1000 + 20% x (-$1000) = $800.

A deferred tax asset of $70 stemming from the revenue offset provision is entered on the
balance sheeton December31, 20XX, and itis amortized over the course of the policy term.
The full deferred tax asset from revenue offset is recognized on the statutory balance sheet,
since it reverses within 12 months of the balance sheet date (for annual policies).

On GAAP financial statements, the book income for 20XX is $1000—$0 = $1000, since all
acquisition expenses are capitalized. The taxable income is —$50 (as above), and the tax

% The tax refund stemming from negative taxable income offsets tax liabilities stemming from positive
taxable income on other insurance contracts. There is no need to presume tax carrybacks or carryforwards.

547



liability is —$17.50 (i.e., a refund). GAAP shows a deferred tax liability (not an asset) of
$17.50, exactly offsetting the tax refund.

The text of this paper uses an acquisition expense greater than 20% of premium in orderto
show the differing treatments under GAAP and statutory accounting. The same illustration
is carried through to the companion papers.

Loss RESERVE DISCOUNTING

The deferred tax asset stemming from loss reserve discounting is the most difficult
component of the financial pricing model for some readers. The cause of this difficulity lies
in the training and experience of many North American actuaries. The actuarial aspects of
the pricing model are covered in the examination syllabus, and many actuaries have
experience with cash flow analysis at work. Tax accounting is not emphasized on the
actuarial syllabus, and few actuaries deal with deferred tax assets in their jobs.

This situation is unfortunate. The concepts involved in tax accounting are not difficult, and
they significantly affect policy pricing. There is perhaps no better example than the deferred
tax asset stemming from loss reserve discounting. There is no good documentation of the
procedures (other than here), and many actuaries never have the opportunity to master the
calculations. Intruth, the procedure is straight-forward; it takes no more than fifteen or twenty
minutes to learn how it is done.

The statutory incurred losses are the paid losses plus the change in the undiscounted loss
reserves. The taxable incurred losses are the paid losses plus the change in the discounted
loss reserves. The difference between statutory and taxable incurred losses is a timing
difference. The change in the deferred tax asset is 35% of this difference.

Hlustration: A policy is issued on January 1, 20XX, for a premium of $1000 and expenses
of $200. Losses of $800 are incurred in 20XX, of which half are paid in 20XX and half are
paidin 20XX+1. The IRS loss reserve discount factor at the 12 month valuation is 90%. For
simplicity, we assume that the companies earns no investment income.

® The statutory incurred losses in 20XX are $400 of paid losses plus $400 of loss
reserve change = $800. Statutory income is $1000 — $200 — $800 = $0. The
accrued taxes on income of $0 is $0.

® The taxable incurred losses in 20XX are $400 of paid losses plus $360 of change
in discounted loss reserves = $760. Taxable income is $1000 — $200 - $760 = $40.
The tax liability on $40 is $14.

The difference between the income implied by the statutory balance sheet and taxable
income is $0 — $14 = -$14. The gross deferred tax asset is $14.

548



Only the portion of the deferred tax asset that reverse within 12 months is admitted on the
statutory balance sheet. We examine the statutory income and taxable income for 20XX+1.

@ The statutory incurred losses in 20XX+1 are $400 of paid losses plus ~$400 of loss
reserve change = $0. There is no premium or expense in 20XX+1, so statutory
income is $0. The accrued taxes on income of $0 is $0.

® The taxable incurred losses in 20XX+1 are $400 of paid losses plus ~$360 of
change in discounted loss reserves = $40. There is no premium or expense in
20XX+1, so taxable income is $0 — $40 =—$40. The tax liability is 35% x (—$40) =
~$14.

The full difference between statutory and taxable income reverses in 20XX+1, so the full
deferred tax asset of $14 is admitted on the statutory balance sheet.

Twelve Month Reversal
We present the formula for computing the admitted portion of the deferred tax asset

stemming from loss reserve discounting. The computations are done separately by line of
business and by accident year.

lllustration: For accident year 20XX in a given line of business, the loss reserve discount
factors are Z, at December31, 20YY, and Z, at December 31, 20YY+1. Let“R” be the held
loss reserves at December 31, 20YY. Let “P” be the percentage of accident year 20XX
reserves that will be paid during calendar year 20XX.

® AtDecember31, 20YY, the difference between statutory and taxable income for accident
year 20XX is R x (1 — Z,). The gross deferred tax assetis 35% x R x (1 - Z,).

® At December 31, 20YY+1, the difference between statutory and taxable income for
accident year 20XXis R x (1 — P) x (1 — Z;). The gross deferred tax asset is 35% x R
x(1-P)x(1-2Z,).

® The admitted portion of the deferred tax asset on the statutory balance sheet at
December 31, 20YY is 35% x Rx[(1 -Z,) - (1 = P) x (1 = Z,)].

The value of “P” depends on the actuary’s best estimate of the loss payment pattern. Itis not
the same as the IRS loss payment pattern. To estimate the pattem, we must derive
actuarially justified discount factors.

Actuarial Discount Factors
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The percentage of losses expected to be paid by each valuation date is the reciprocal of the
paid loss development factor.% This is a standard actuarial procedure, not peculiar to tax
accounting. We show anillustration here for the benefit of readers who have not dealt with
reserve liquidation patterns. The illustration uses the same data as the previous illustrations
of the IRS loss payment patterns.™

The illustration assumes the actuary is determining the deferred tax asset stemming from
loss reserve discounting for accident year 20X9 workers’ compensation business. Since
the amount of the loss reserve discount depends on Schedule P data and the discount is
based on Schedule P lines of business, it makes sense to determine the loss liquidation
pattern from Schedule P data for Schedule P lines of business.”

If the characteristics of the book of business are changing, or if the book of business can be
separated into components with different loss liquidation pattems, the pricing actuary should
use separate analyses for each component. This is important for accurate policy pricing.

lllustration: An insurer writes two types of workers’ compensation coverage:

® First dollar coverage for small and medium size insureds.
¢ large dollar deductible policies for large accounts.

Both blocks of business are included in the company’s workers’ compensation line of
business for Schedule P purposes. Both blocks of business have the same loss reserve
discount factors for tax purposes. The two biocks of business have different deferred tax
assets stemming from the IRS loss reserve discounting, since the actual loss liquidation
pattern differs by type of policy. First dollar coverage pays out rapidly. Large dollar
deductible (also termed “high deductible”) coverage pays out very slowly, since the insurer's
payments begin after a large deductible has been pierced. With a deductible of $500,000,
which is common for large (“national®) accounts, the insurer's payments may begin years
after the accident date.

One may be tempted to think that the loss liquidation pattern for calculating the deferred tax
asset should be the same as the loss payment pattern for calculating the loss reserve
discount factors. Thisis notcorrect. The loss reserve discount factors are tax factors. The
deferred tax assets are statutory accounting figures. Inthis illustration, we use the same raw
data forthe deferred tax assets as we used for the loss reserve discount factors, but the loss

8  See Feldblum [2002: SB] for a full discussion of this topic.

7 A more comprehensive discussion of this illustration may be found in Feldblum [2002: Schedule P).
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liquidation pattern for the deferred tax assets is not the same as the loss payment pattern
for the loss reserve discount factors.

Exhibit AppA.12 shows the Schedule P, Part 3D entries as they would appear in the 20X9
Schedule P for accident years 20X0 through 20X9 for the loss reserve discount factors
estimated above.™

Exhibit AppA. 12: 20X9 Schedule P, Part 3D ($000)

Part3 20X0 20X1 20X2 20X3 20X4 20X5 20X6 20X7 20X8 20X9
20X0 103 226 294 334 363 384 398 412 422 433
20X1 11 238 309 356 387 409 428 442 454
20X2 108 221 286 328 354 375 391 403
20X3 1 238 311 357 392 416 434
20X4 135 299 394 458 504 534
20X5 146 314 418 490 542
20X6 159 343 463 546
20X7 146 353 485
20X8 152 406
20X9 156

Paid Loss Link Ratios

We determine the paid loss link ratios from these data. We use these link ratios to calculate
the loss liquidation pattern, not to calculate the indicated reserves. Even if the company
determines its reserve indications by another reserving method, it would use the procedure
described here to determine the loss liquidation pattern.

Paid loss link ratios are the ratios of

i cumulative paid losses for a specific accident year at a given valuation date to
i cumulative paid losses for the same accident year at a valuation date one year earlier.

For instance, the paid loss link ratio from two years to three years of development for
accident year 20X6 is $463,000 divided by $343,000, or 1.350. The complete set of link
ratios is shown in the table below.

2  These data are based on actual Schedule P entries for a large commercial lines insurer that was
acquired by a peer company in the mid-1990's. The figures have been disguised, and the accident years have
been changed.
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Exhibit AppA. 13: 20X9 Schedule P, Paid Loss Link Ratios
1to2 2to3 3to4 4105 5t06 6to7 7t08 8to9 9-10

20X0 2.194 1.301 1.136 1.087 1.058 1.036 1.035 1.024 1.026
20X1 2.144 1298 1.152 1.087 1.057 1.046 1.033 1.027

20X2 2.046 1294 1.147 1079 1.059 1.043 1.031

20X3 2.1563 1.301 1.148 1.098 1.061 1.043

20X4 2215 1318 1.162 1.100 1.060

20X5 2.151 1331 1.172 1.105

20X6 2.157 1350 1.179

20X7 2418 1.374

20X8 2.671

The row labels are accident years; the column captions are development intervals. The
caption “2 to 3" means from two years of development to three years of development. We
have rotated the triangle, turning the diagonals in Exhibit 3.4 into the columns in Exhibit 3.5.

No link ratio is calculatg-)d for the 20X9 accident year, since there is only one valuation. No
link ratios are shown for the prior row, since the claims in this row stem from different
accidentyears. Forthe prior years row, the time since inception of the accidentyear varies
by claim.

We determine averages of the most recent three and the most recent five link ratios, and we
select prospective factors from the historical figures and expectations about future
conditions. In this illustration, the selected link ratios lie between the three and five year
averages.”™

73 For the averaging procedures most suitable to reserving analyses, see Feldblum [2002: Schedule P]

and Feldblum {2002: Stanard-Buhimann reserving method].
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Exhibit AppA. 14: Paid Loss Development (dollars in thousands)
1to2 2t03 3to4 4t05 5t06 6107 7t08 89 9-10

Averages

3 year 2415 1352 1171 1102 1.060 1.044 1.033

5 year 2322 1335 1.162 1.094 1.059

Select 2350 1.340 1.170 1.100 1.060 1.040 1.030 1.030 1.020

Cumulative 4.835 2.057 1.535 1.312 1.193 1.125 1.082 1.051 1.020
PdtoDate $156 $406 $485 $546 $542 $534 $434 $403 $454
Developed $754 $835 $746 $716 $647 $601 $470 $423 $463
Ultimate $830 $919 $819 $788 $711 $661 $517 $466 $509
Reserve $674 $513 $334 $242 $169 $127 $83 $63  $55

PAID LOSS DEVELOPMENT FACTORS

The cumulativelink ratios, or paid loss development factors, are the cumulative products of
the appropriate link ratios (age-to-age factors) in adjacent columns. For instance, the
cumulative link ratio from seven to ten years, or 1.082, is the product of 1.030, 1.030, and
1.020, which are the link ratios from seven to eight, eight to nine, and nine to ten years.

We incorporate a paid loss tail factor of +10%, which is not derived from the Schedule P
data.

Hllustration: The 1 year to 10 years cumulative paid loss development factor is 4.835. The
1 year to ultimate paid loss development factor is 4.835 x 1.100 = 5.319.

Exhibit AppA. 15: Paid Loss Development Test of Reserve Adequacy

1yr 2yrs 3yrs 4yrs 5yrs 6yrs 7yrs 8yrs 9yrs
Pd LDF's 4835 2057 1535 1312 1193 1125 1.082 1.051 1.020
LDF w/ tail 5319 2263 1689 1443 1312 1238 1.190 1156 1.122
Reciprocal 18.8% 442% 59.2% 693% 762% 80.8% 84.0% 865% 89.1%
Incr'tl Pd % 188% 254% 15.0% 10.1% 69% 4.6% 3.2% 25% 2.6%

The rows in the table are described below.
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® The “Pd LDF's” are the paid loss development factors from each development date to
10vyears of maturity, derived from Schedule P, Part 3, data. The paid loss development
factor from 1 year to 10 years of maturity is 4.835.

® The “LDF w/ tail” is the paid loss development factors from each development date to
ultimate, using a tail factor of +10%. The paid loss development factor from 1 year to
ultimate is 5.319.

® The “Reciprocal” of the paid loss development factor to ultimate shows the percentage
of losses paid by the developmentdate. The cumulative losses paid by 1 year after the
inception of the accident year is 1/5.319 = 18.8% of ultimate paid losses.

® The “Incrtl Pd %” is the incremental paid losses during each development period as a
percentage of ultimate paid losses. The losses paid between 1 year and 2 years after
inception of the accident year are 44.2% — 18.8% = 25.4% of ultimate paid losses.

Loss Reserve Discounting

For GAAP financial statements, the deferred tax asset from loss reserve discounting is
treated in the same fashion as the deferred tax asset from revenue offset. Both are fully
recognized on the balance sheet.

ILLUSTRATION

In the other liability loss reserve discounting illustration in this paper, the accident year 2009

loss reserves for statutory and GAAP balance sheets on December 31, 2009 are $180,000

-~ $15,000 = $165,000. The corresponding discounted tax basis loss reserves are

$165,000 x 77.8022% = $128,373.63.

The difference between the GAAP loss reserves and the tax basis loss reserves is
$165,000.00 — $128,373.63 = $36,626.37.

The addition to taxable income stemming from loss reserve discounting for accident year

2009 at December 31, 2009 is $36,626.27 x 35% = $12,819.23. This is the deferred tax

asset on the GAAP balance sheet.

The admitted portion of the deferred tax asset on the statutory balance sheet depends on

the portion of the loss reserve that will still be unpaid in one year's time. This is an actuarial

estimate; itis not the IRS provision used in the loss reserve discounting calculation. We may

estimate this amount from Schedule P, Part 3, as discussed earlier.

Suppose the projected paid loss link ratios for other liability are 8.000 at 12 months of
development and 5.000 at 24 months of development.
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® At 12 months of development, 1/8.000 = 12.5% of incurred losses have been paid
and 1 - 1/8.000 = 87.5% of incurred losses are still unpaid.

® At 24 months of development, 1/5.000 = 20.0% of incurred losses have been paid
and 1 — 1/5.000 = 80.0% of incurred losses are still unpaid.

We expect 80.0% / 87.5% = 91.428571% of the December 31, 2009, accident year 2009
loss reserves to remain unpaid at December 31, 2010. This amount is $165,000 x
91.4285714% = $150,857.14. The expected IRS discounted reserves at December 31,
2010 equal this amount times the IRS loss reserve discount factor for accident year 2009
at 24 months of development, or 78.7611% in the other liability illustration:

$150,857.14 x 78.7611% = $118,816.75.
Implicit Discounting

Some companies implicitly discount reserves for long-tailed lines of business. Implicit
discounting means that the company consciously holds less than full value loss reserves (for
capital management purposes), not thatthe company mis-estimates the reserve indication.

One might be tempted to think that the amount of the implicit reserve discount should be
taken into consideration when calculating the deferred tax asset. This is not correct. The
deferred tax asset must be calculated as if the company held full value loss reserves.™

Hlustration: An insurer expects to pay a loss for $100,000 in three years. The IRS loss
reserve discount factor for this line of business and accident year is 80% for the current
valuation date and 85% for the valuation date 12 months hence.

@ The (gross) deferred tax asset on the GAAP financial statements is 35% x $100,000
x (1 —80%) = $7,000.

® The (netadmitted) deferred tax asset on the statutory financial statements is 35% x
$100,000 x (85% — 80%) = $1,750.

If the insurer implicitly discounts reserves at 5% perannum, its held reserves are $100,000
/1.05% = $86,383.76, and its tax basis reserves are 80% x $100,000/ 1.05% = $69,107.01.
its expected held reserves one year hence are $100,000 / 1.05% = $90,702.95, and its
expected tax basis reserves at that time are 85% x $100,000/ 1.05% = $77,097.51.

One might think that the gross (GAAP) and net admitted (statutory) deferred tax assets
should be computed as follows:

® Gross (GAAP): 35% x ($100,000 — $69,107.01) = $10,812.55.

7% For more complete discussion of this topic, see Feldblum and Thandi, “Reserve Valuation Rates.”
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® Net admitted (statutory): 35% x ($77,097.51 — $69,107.01) = $2,796.68.

This is not correct. If the company shows a reserve of $86,383.76 on its statutory financial
statements, it must treat that reserve atthoughit were a full value loss reserve for calculating
the deferred tax asset. The appropriate calculations are as follows:

® The (gross) deferred tax asset on the GAAP financial statements is 35% x
$86,383.76 x (1 — 80%) = $6,046.86.

® The (netadmitted) deferred tax asset on the statutory financial statements is 35% x
$86,383.76 x (85% — 80%) = $1,511.72,
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FEDERAL INCOME TAXES

The previous sections of this appendix explain the federal income tax regulations that are
most relevant for property-casualty insurance pricing. This section reviews the tax effects
of the accounting transactions in the two illustrations in this paper.

Tables Tx.1 and Tx.2 show the components of the federal income tax liability and the
deferred tax assets at each valuation date.

Table Tx.1, “Tax Decomposition,” shows the two components of the current tax liability: the
tax on underwritingincome and the taxon investmentincome. Each component is divided
into two parts: the part stemming from premium revenue and the part stemming from losses
and expenses.

Tax Basis

The set of rows under the caption “tax basis” shows the tax basis eamed premium, incurred
expenses, and incurred losses. The tax basis earned premium is the statutory earned
premium adjusted for the revenue offset provision. It is defined either as

written premium — 80% x the change in the unearned premium reserves
oras
statutory earmed premium + 20% x the change in the unearned premium reserves

Hlustration: Fort=0, the written premium is $1000, the statutory eamed premium is zero and
the uneamed premium reserves are $1000. The tax basis earned premium is computed
either as $1000 — 80% x ($1000 — $0) = $200 or as $0 + 20% x ($1000 ~ $0) = $200.

For t=1, the written premium is zero, the statutory eamed premium is $1000 and the
unearned premium reserves are zero. The tax basis eamed premium is computed either
as $0 — 80% x ($0 — $1000) = $800 or as $1000 + 20% x ($0 — $1000) = $800.

The tax basis expenses are the same as the statutory expenses. The taxbasis incurred loss
is the statutory incurred loss adjusted for loss reserve discounting. It is defined either as

paid loss + the change in the discounted reserves
oras
statutory incurred loss — the change in the reserve discount

Hiustration: The paid losses are $800 at time t=3.0 and zero before then. The assumed IRS

discount factors are 86% at time t=1.0, 88% at time t=2.0, and 90% at time 1=3.0. The
statutory incurred loss is $800 at time t=1.0 and zero at other valuation dates.
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® Attime t=1.0, the tax basis incurred loss is computed either as $0 + ($800 x 86% — $0)
= $688 or as $800 — [ $800 x (1 ~ 86%) - $0] = $688.

® Attime t=2.0, the tax basis incurred loss is computed either as $0 + ($800 x 88% —$800
x 86% ) =$16 or as $0 — [ $800 x (1 — 88%) — $800 x (1 ~ 86%)] = $16.

® Attimet=3.0, the tax basis incurred loss is computed either as $800 + ($0 x 90% — $800
x B8% ) =$96 or as $0 — [ $0 x (1 — 90%) — $800 x (1 — 88%)] = $96.

Tax Basis Investment income

The illustration in the text assumes that all investable assets are fully taxable. Ifthe company
holds municipal bonds or common stocks, the yield on the security is adjusted to a pre-tax
equivalent yield; see Feldblum and Thandi, “Investment Yields.”

The investment income at any valuation date equals investable assets at the previous
valuation date times the benchmark investment yield. In the illustration, the benchmark
investment yield is an 8% per annum bond equivalent yield, or 4% each half-year.

The investable assets at any valuation date equal the required assets atthat date minus the
non-cash assets. The only non-cash asset in this illustration is the deferred tax asset.

The tax on underwriting income uses the tax basis earned premium and incurred loss. The
tax on investment income stemming from premiums and losses uses the statutory earned
premium and incurred loss, with adjustments for the deferred tax asset admitted on the
statutory balance sheet.

Hllustration: Atvaluation date t=2.0, or December 31, 20XX+2, the statutory incurred loss
is zero and the tax basis incurred loss is $16.00 (see above). The investment income is
based on the statutory loss reserves of $800, the statutory capital requirements of $120, and
the deferred tax asset of 12 x ($5.60 + $33.60) = $19.60 admitted on the statutory balance
sheet. The investment income for the second half of 20XX+2 is

8% x ¥ x ($800 + $120 — $19.60) = $36.02.
TAx LiaBILITY
The rows under the caption “Tax on” show the current tax liability by valuation date. The
company is in the regular tax environment, with a 35% marginal tax rate. The current tax
liability for each cell is 35% of the corresponding figures in the rows under the “Tax Basis”
caption.

llustration: The tax on “underwriting revenue minus expenses” for valuation date t=1.0 is

35% x ($800 — $150) = $227.50.
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The rows under the caption “Tax Due to” combine the underwriting income and the
investmentincome for the premium and loss components of the tax. The taxon underwriting
income is spread equally across the two halves of each year.

Ilustration: The “tax due to writing of policy” on valuation date t=12 is computed as
(¥ x $227.50) + $16.52 = $130.27.
DEFERRED TAX ASSETS

Table Tx.2 calculates the deferred tax assets on both a statutory and a GAAP basis. The
statutory basis deferred tax assets are used for calculating the implied equity flows. The
GAAP basis deferred tax assets are used for calculating the GAAP income recognition
pattern in Feldblum and Thandi, “lIncome Recognition and Performance Measurement.”

The deferred tax assets for the illustration are computed on December 31 of eachyear. The
deferred tax assets at the June 30 valuation dates in the illustrations are computed by
interpolation between the surrounding December 31 dates; see the text of this paper.

The rows under the caption “Tax Basis” show the tax basis premium, expenses, and losses
and the federal income tax liability on each. The entries in this table are the same as the
entries in Table Tx.1.

The rows under the caption “Statutory Basis” show the corresponding statutory basis
premium, expenses, and losses.

® The taxbasis premiums are adjusted for revenue offset; the statutory basis premiums
are not.

® The expenses are the same for statutory and tax basis entries.

® The statutory incurred losses use full value loss reserves; the tax basis incurred
losses use discounted loss reserves.

The rows under the caption “GAAP Basis” show the corresponding GAAP basis premiums,
expense, and losses.

® The GAAP premiums equal the statutory premiums.
® The GAAP expenses are adjusted for deferred policy acquisition costs.
® The GAAP losses equal the statutory losses.

The exhibit assumes that all $250 of acquisition expenses are deferrable under GAAP.

These expenses are capitalized at time t=0 and amortized over the policy term. Since the
exhibit shows only the December 31 valuation dates, it shows a —$250 DPAC expense at
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time t=0 and a +$250 DPAC expenses at time t=1. The $250 DPAC expenses is spread
evenly over the two halves of the year.

The rows under the caption “Statutory DTA Flow” show the deferred tax assets on the
statutory balance sheet. The change in the gross deferred tax asset is the tax rate times the
difference between taxable income and the income implied by the statutory balance sheet.

Hlustration: Attime t=0, the taxable income is +$200 from revenue offset and —$250 from
incurred expenses, for a total of -$50. The income implied by the statutory balance sheet
is $0 from premium and —$250 from incurred expenses. The difference is —$50 — {(-$250)
= +$200. The deferred tax asset is 35% x $200 = $70.

Attime t=2, the taxable income from unwinding of the loss reserve discountis—$16.00. The
income implied by the statutory balance sheet is zero. The difference is —$16.00 — $0 =
-$16.00. The negative difference implies a reduction in the deferred tax asset of 35% x
$16.00 = $5.60, from $39.20 at time t=1 to $33.60 at time t=2.

The netadmitted deferred tax asseton the statutory balance sheetis the amountof the gross
deferred tax asset that will reverse within 12 months.

IHlustration: The entire $70 DTA attime t=0 stemming from revenue offset reverses overthe
policy term, so all $70 is admitted on the statutory balance sheet.

lllustration: The gross DTA stemming from IRS loss reserve discounting are $39.20 attime
t=1and $33.60 attime t=2. Since only $5.60 of this DTA reverses during year 2, only $5.60
is admitted on the statutory balance sheet at time t=1.

GAAP DEFERRED TAX ASSET

The yearto yearchange in the GAAP deferred tax asset is the tax rate times the difference
between taxable income and the income implied by the GAAP balance sheet. There are no
admissibility constraints for the GAAP DTA.

Iflustration: Attime 1=0, the taxable income is -$50. Since no premium has been eamed
or expenses incurred on the GAAP balance sheet at time t=0, the GAAP income is zero.
The difference is —$50 — $0 =—-$50. The change in the GAAP deferred tax asset is 36% x
-$50 =—$17.50. This is shown as a deferred tax liability on the GAAP balance sheet.
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Exhibit 4

TAX DECOMPOSITION

t=0 t=05 t=1.0 t=15 t=20 t=25 t=3.0

Tax Basis
(1) UW Revenue 200.00 800.00 0.00 0.00
(2) Expenses 250.00 150.00 0.00 0.00
(3) Incloss 0.00 688.00 16.00 96.00
(4) invincome
(4a) on funds due to (Rev - Exp) 0.00 47.20 28.60 0.00 0.00 0.00 0.00
(4b) on funds due to Incurral of L« 0.00 0.00 18.29 36.58 36.02 35.46 36,13
(4c) Total inv Income 0.00 47.20 46.89 36.58 36.02 35.46 36.13
Tax on
(5) U/W Revenue - Expenses -17.50 227.50 0.00 0.00
(6) Inc Loss 0.00 -240.80 -5.60 -33.60
(7) Invinc
(7a) on funds due to (Rev - Exp) 0.00 16.52 10.01 0.00 0.00 0.00 0.00

(7b) on funds due to Incurral of L« 0.00 0.00 6.40 12.80 12.61 12.41 12.64

Tax Due to
(8) Writing of Policy (semi-annpaym  -17.50  130.27  123.76 0.00 0.00 0.00 0.00
(9) Incurral of Loss (semi-ann payment) -120.40 -114.00 10.00 9.81 -4.39 4.16
(10) Total Tax (semi-ann payment) -17.50 9.87 9.76 10.00 9.81 -4.39 -4.16

FORMULAS

(8)= 035" [(1)-(2)]

€)= -0.35"(3)

(7a) = 0.35 * (4a)
(7b) = 0.35 * (4b)

8)t =(7a);+0.5"[(5) 1,05], fort=05,15,25
8)t=(7a),+ 0.5 [(5)], fort=0.0,1.0,2.0, 3.0

(9)y =(7b)  + 0.5 [(6) 1,051, fort=05,15,25
(9)1=(7b),+ 0.5 * [ (6),]. fort=0.0, 1.0, 2.0, 3.0

(10)t=(7a)  + (7b)  + 0.5 * [ (5) ts.05 + (6) 05 ), fort=0.5, 1.5, 2.5
(10)t= (7a)  + (7b)  + 0.5 * [ (5) 1 + (6) , ], fort = 0.0, 1.0, 2.0, 3.0
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Exhibit 5

Deferred Tax Asset

t=0 t=1.0 t=20 t=3.0
(1) Tax Basis
a. Revenue 200.00 800.00 0.00 0.00
b. Expense 250.00 150.00 0.00 0.00
c. Incurred Loss 0.00 688.00 16.00 96.00
d. Tax due to Revenue 70.00 280.00 0.00 0.00
e. Taxdue to Expense -87.50 -52.50 0.00 0.00
f. Taxdue to Losses 0.00 -240.80 -5.60 -33.60
g. Taxon UMW Total -17.50 -13.30 -5.60 -33.60
(2) Statutory Basis
a. Revenue 0.00 1,000.00 0.00 0.00
b. Expense 250.00 150.00 0.00 0.00
c. Incurred Loss 0.00 800.00 0.00 0.00
d. Tax due to Revenue 0.00 350.00 0.00 0.00
e. Taxdue to Expense -87.50 -52.50 0.00 0.00
f. Taxdue to Losses 0.00 -280.00 0.00 0.00
g. Taxon U/W Total -87.50 17.50 0.00 0.00
(3) GAAP Basis FORMULAE
a. Revenue 0.00 1,000.00 0.00 0.00 |(4a)=(2d),- (1d),
b. Expense 250.00 150.00 0.00 0.00 |(4b) = (2f) - (1),
b' DPAC 250.00 0.00 0.00 0.00 |(4c) = (4a) + (4b)
c. Incurred Loss 0.00 800.00 0.00 0.00 |(4d) 11 = (4d) { + (4C) 141
d. Tax due to Revenue 0.00 350.00 0.00 0.00 |(4e)o=(4d),
e. Taxdue to (Expense - A DPAI 0.00 -140.00 0.00 0.00 |(4e) = -(4b) 1,4 for t>0
f. Taxdue to Losses 0.00 -280.00 0.00 0.00
g. Taxon UMW Total 0.00 -70.00 0.00 0.00
(4) Statutory DTA Flow .
a. due to Revenue Offset 70.00 G070 _
b. due to Loss Reserve Discounf 0 3920 [
c. DTA Flow w/out Reversal 70.00 -30.80 / -33.60
d. DTA w/out Reversal 70.00 39.20 0.00
e. DTA w/ Reversal i3 iy 0 560 0.00
(5) GAAP DTA Flow
a. due to Revenue Offset
b. due to Loss Reserve Discounting
c. DTA Flow -17.50 56.70 -5.60 -33.60
d. DTA -17.50 39.20 33.60 0.00

Statutory DTA w/ Reversal is that portion of the DTA that reverses in the year. Hence, it is
by definition the negative of the DTA flow w/out reversal that occurs in the subsequent period.
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Exhibit AppA.16: illustration A Loss Reserve Discount Factors

Cumulative incremental Undiscounted Discounted Loss Reserve
Accident Year Paid Loss + Incurred Loss Paid/incurred Paid/Incurred Percentage Percentage Discount
(1) LAE (2) + LAE (3) Ratio (4) Ratio (5) Unpaid (6) Unpaid (7) Factor (8)
AY + 15
AY + 14
AY +13
AY +12
AY + 11
AY +10 2.00% 100.00% 0.00%
2000 $270,000 $275,500 98.00% 3.07% 2.00% 1.93% 96.6735%
2001 $300,000 $316,000 94.94% 2.98% 5.06% 4.77% 94.1800%
2002 $320,000 $348,000 91.95% 3.99% 8.05% 7.34% 91.2271%
2003 $340,000 $386,500 87.97% 4.93% 12.03% 10.71% 89.0399%
2004 $350,000 $421,500 83.04% 6.03% 16.96% 14.78% 87.1281%
2005 $370,000 $480,500 77.00% 7.98% 23.00% 19.65% 85.4281%
2006 $380,000 $550,500 69.03% 10.01% 30.97% 26.07% 84.1740%
2007 $360,000 $610,000 59.02% 11.02% 40.98% 34.04% 83.0660%
2008 $330,000 $687,500 48.00% 13.00% 52.00% 42.47% 81.6659%
2009 $200,000 $571,500 35.00% 35.00% 65.00% 52.26% 80.3944%
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Exhibit AppA.17: lllustration B Loss Reserve Discount Factors

Accident Year
(1)
AY + 15
AY + 14
AY + 13
AY +12
AY + 11
AY + 10
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009

Paid Loss +
LAE (2)

$235,000
$50,000
$55,000
$60,000
$65,000
$70,000
$65,000
$60,000
$50,000
$35,000
$15,000

Incurred Loss +
LAE (3)

$250,000
$565,500
$62,000
$70,000
$80,000
$96,000
$103,000
$115,000
$125,000
$140,000
$180,000

Cumulative
Paid/Incurred
Ratio (4)
100.00%
96.99%
95.61%
94.23%
92.85%
91.47%
90.09%
88.71%
85.71%
81.25%
72.92%
63.11%
52.17%
40.00%
25.00%
8.33%

Incremental
Paid/incurred
Ratio (5)
3.01%
1.38%
1.38%
1.38%
1.38%
1.38%
1.38%
3.00%
4.46%
8.33%
9.81%
10.93%
12.17%
15.00%
16.67%
8.33%

Undiscounted
Percentage
Unpaid (6)
0.00%
3.01%
4.39%
5.77%
7.15%
8.53%
9.91%
11.29%
14.29%
18.75%
27.08%
36.89%
47.83%
60.00%
75.00%
91.67%

Discounted
Percentage
Unpaid (7)
0.00%
2.91%
4.05%
5.12%
6.12%
7.06%
7.93%
8.74%
11.07%
14.66%
21.76%
29.82%
38.44%
47.69%
59.07%
71.32%

Loss Reserve
Discount
Factor (8)

96.6736%
92.3385%
88.7803%
85.6177%
82.7122%
79.9988%
77.4439%
77.4718%
78.1822%
80.3309%
80.8185%
80.3644%
79.4828%
78.7611%
77.8022%




Appendix B: Workers’ Compensation Pricing Exhibits

This appendix describes the implementation of an Excel® based version of the Equity
Flow Pricing Model by tracing the steps required to price a fully insured workers’
compensation policy (the details of which are described below). The model generates
the equity flows associated with the policy being priced. The indicated premium is
determined by setting the IRR on the equity flows equal to the target cost of capital. The
solution is found by running the goal seek algorithm in Excele.

To generated the implied equity flows, the model first calculates the company cash
flows in the following three categories:

o U/W cash flows
* Investment income cash flows
o Federal income tax flows (“+” denotes a refund; “—* denotes a payment)

The required assets are prescribed by statutory reserve requirements and capital
requirements. The asset flow is defined as the change in required assets. The inplied
equity flow is calculated by the equation below:

Equity Flow = UW Flow + Investment Income Flow + Tax Flow — Asset Flow

A positive equity flow denotes a distribution of eamings, or a flow of cash from the
insurer to the equityholders, and a negative equity flow denotes a capital contribution, or
a payment by the equityholders to the insurer.

iflustration

The illustrative workers’ compensation policy is effective on July 1, 20XX. The model
assumes effective dates at the inception of a quarter. The July 1 effective date serves
as a proxy for a policy year 20XX book of business. The effective date affects the
federal income tax caiculations and the capital requirements.

The following policy costs serve as inputs to the modet:

The ultimate loss & ALAE,

The acquisition expenses as a percentage of written premium,
The general expenses as a percentage of written premium,
The ULAE as a percentage of ultimate loss & ALAE,

The policyhoider dividends as a percentage of written premium,

The foliowing collection/payment patterns are additional inputs to the model:
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The premium collection pattern,

The loss & ALAE accident quarter payment pattern,
The ULAE accident quarter payment pattern,

The policyholder dividend payment pattern.

The model uses quarterly valuations and assumes all accounting and cash flow activity
occur at quarter end.

The model requires the following parameter inputs:

» The benchmark investment yield on invested assets,

¢ The effective tax rate for both investments and U/W income, which is set at 35%
(uniess otherwise indicated),

¢ The surplus leverage ratios (which determine the capital requirements),
The IRS loss & LAE reserve discount factors.

* The target return on capital.

The effective tax rate and the IRS loss reserve discount factors are either known figures
or they are estimated by the pricing actuary. The target return on capital is a
discretionary figure that is chosen by company management. The surplus leverage
ratios and the benchmark investment yield are a mix of empirical data (such as actual
investment yields, risk-based capital requirements, and rating agency capital formulas)
and discretionary management choice.

Both the policy characteristics and the parameters are described in more detail in the
section on pricing assumptions.

Exhibits

The accompanying exhibits show the quarterly vaiuation of the various items in the
model. Only the first 10 years of valuations are shown. The mode! which produced
these exhibits shows 50 years of quarterly valuations.

Exhibit 1 summarizes the pricing assumptions and shows the pricing results.

Exhibit 2 shows the assumed cash flow patterns (pattern of loss payment, premium
collection, policyholder dividend payment, IRS loss reserve discount factors, and tabular
discount factors applicable to pension indemnity cases).

Exhibit 3 shows the cash flows and balance sheet items needed to generate the implied
equity flow associated with the workers’ compensation policy.

Exhibit 4 shows the determination of paid losses and loss adjustment expenses.

Exhibit 5 summarizes the heid assets and resulting investment income.
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Exhibit 6 shows the Federal Income Tax calculation.

Exhibit 7 summarizes the relevant cash flows and calculates the equity flow.

The exhibits use two conventions for expressing time. The first expresses time in
absolute terms: time 0 stands for Jan. 1, 20XX and time 3.50 stands for July 1, 20XX+3.
The second convention marks time relative to the policy inception date.

In exhibits 3 through 7 the time column represents absolute time. In exhibit 2 the
payment and collection patterns are expressed relative to the age of the policy. The
time column for the cash flow patterns is labeled “Age”. An age of zero refers to the
policy inception date of July 1, 20XX. An age of 1.25 refers to April 1, 20XX+1, which is
1% years after policy inception. The exception to this dating convention in exhibit 2 is
the IRS discount factors. The discount factors are applicable to specific calendar
periods and the time column for these factors represents absolute time (i.e. calendar
date). See Appendix A for explanation of the IRS loss reserve discount factors.

Pricing Assumptions

Policy Characteristics
The policy is a fully insured workers’ compensation policy effective on July 1.

Premium is collecied in the pattern specified in Exhibit 2. The indicated premium,
denoted as WP (written premium), is determined by setting the internal rate of return
(IRR) of the implied equity flows equal to the target return on capital (TROC) of 12%.
The premium of $1,374 shown in all the exhibits is determined by the goal seek
algorithm in Excel®©. The dollars of premium collected shown in column (4) of Exhibit 3
are calculated as WP x Premium Collection Pattem.

Hlustration: From exhibit 2, 18% of the charged premium is collected at policy
inception (time 0.5), 17.1% is collected one quarter later (time 0.75), 21.8% is collected
two quarters later (time 1.0), 25.3% is collected three quarters later (time 1.25), 7.2% is
collected four quarters later (time 1.5), 6.9% is collected five quarters later (time 1.75),
etc.

Since the written premium is $1,374, the collection pattern implies that the dollars of
premium collected (column (4) exhibit 3) are equal to

1,374 x 18.0% = $247 at time 0.50 (0 years after policy inception)
1,374 x 17.1% = $235 attime 0.75
1,374 x 21.8% = $300 at time 1.00
1,374 x 25.3% = $348 attime 1.25
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1,374x 72% =% 99 at time 1.50
1,374 x 6.9% =% 95 attime 1.75

The Premium Receivable (column (5) of Exhibit 3) is defined to be
Written Premium — Cumulative Premium Collected.

lllustration:  The premium receivable is
$1,374 — $247
$1,374 — ($247+%235)
$1,374 — ($247+$235+$300)

$1,127 at time 0.50
$ 892 at time 0.75
$ 892 at time 1.0

nn

Ultimate Loss & ALAE is $1000, with the Accident Quarter (AQR) loss payment pattemn
as shown in Exhibit 2. The determination of the dollars of loss payments, given the AQR
pattern, as well as the calculation of loss reserves, is described below.

ULAE is 7.2% of Ultimate Loss & ALAE, with a payment pattern as shown in Exhibit 2.
The determination of the ULAE payments and reserves is discussed below.

Acquisition expenses are 17.9% of written premium and are paid at policy inception. For
the iliustration, the acquisition expenses are $1,374 x 17.9% = $246 as shown in
column (6) of Exhibit 3.

General expenses are 7.7% of written premium and are assumed to be paid at policy
inception. In the illustration, general expenses are $1,374 x 7.7% = $105. Some general
expenses actually occur both before and after policy inception. For this illustration we
make the simplifying assumption that we can approximate this payment pattern with a
single payment at policy inception.

Other Assumptions

We assume an effective annual rate of return on investments of 8% (or (1+0.08)°% — 1
= 1.94277% per quarter). Investment income is earned on all investable assets, which
exclude, in particular, the premium receivable asset.

The Federal Income Tax Rate of 35% applies to both underwriting income and
investment income.

Surplus is allocated as 43.7% of written premium and is held only for the policy term.
Surplus could also be allocated in proportion to loss reserves and held until all losses
are paid, if this deemed a more appropriate allocation method.

Loss & ALAE Payments

Because the model uses quarterly cash flows, it requires a quarterly valuation of
accident quarter losses. If we needed to determine just the payment of iosses on a
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single policy we could use the loss payment pattern for the accident year as a whole.
This would reproduce the payment pattern for an individual policy. It wouid not suffice
modeling the equity flows in the model, since paid and unpaid losses segregated by
accident year are needed to estimate the federal income tax liabilities.

The tax basis discounted loss reserves are the product of the IRS loss reserve discount
factor and the held loss & LAE reserves. The discount factor varies by line of business,
accident year, and age of the accident year.! The appropriate discount factor depends
on the year in which the losses occurred. A segregation of losses into the years in which
they occur is necessary to determine taxable incurred losses. A description of the
segregation procedure foliows below.

The policy term spans two accident years, which we term AYR1 and AYR2. For a
policy with an effective date during year 20XX, AYR1 extends from January 1, 20XX to
December 31, 20XX, and AYR2 extends from January 1, 20XX+1 to December 31,
20XX+1. The portion of the policy term that spans each accident year is given in the
table below:

Policy

Effective Date  AYR1 AYR2

Jan 1, 20XX Jan 1, 20XX --> Dec. 31, 20XX -~

Apr 1, 20XX Apr 1, 20XX --> Dec. 31, 20XX  Jan 1, 20XX+1 > May 31, 20XX+1
July 1, 20XX July 1, 20XX ~> Dec. 31, 20XX  Jan 1, 20XX+1 > June 30, 20XX+1
Oct 1, 20XX Oct 1, 20XX -> Dec. 31, 20XX  Jan 1, 20XX+1 ~> Sept 30, 20XX+1

We assume that losses are incurred evenly over the policy term. We use accident
quarter loss and |LAE payment patterns to segregate losses into AYR1 and AYR2. The
illustration uses an annual workers’ compensation policy with an effective date at the
beginning of a calendar quarter, so the policy term spans four accident quarters. We
assume that one quarter of ultimate losses are incurred each quarter, and that the ioss
& ALAE payment pattern is the same for each accident quarter.

Given the paid losses by accident quarter, we calculate the accident year losses. The
terms accident year 1 and accident year 2 refer to accident years measured from
January 1 to December 31. The term AQR1 (or accident quarter 1) refers to the first
accident quarter in a given policy.

AYR1 (or AYR2) paid losses consist of the sum of the losses paid in each accident
quarter that falls into AYR1 (or AYR2). The classification of accident quarter losses into
accident years depends on the policy effective date. The chart below shows the
classification of accident quarter losses into accident years:

Policy
Effective Date  AYR1 AYR2

' The age of the accident year is the valuation date and the inception of the accident year. Accident year
20XX valued at December 31, 20XX+2, is accident year 20XX aged 36 months.
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Jan 1, 20XX (AQR1 + AQR2 + AQR3 + AQR4) e

April 1, 20XX (AQR1 + AQR2 + AQR3) (AQR4)
July 1, 20XX (AQR1 + AQR2) (AQR3 + AQR4)
Oct 1, 20XX (AQR1) (AQR2 + AQR3 + AQR4)

lllustration: A portion of the accident quarter loss & ALAE pattern is reproduced below.
The pattern is from inception of the policy. For example, accident quarter 3 means the
third quarter of the policy term, and accident quarter 5 means the first quarter after
expiration of the policy.

AQR
Time (from Payment
Policy inception)  Pattern
0.00 0.0000
0.25 0.0480
0.50 0.1210
0.75 0.0819
1.00 0.0622
1.25 0.0543

This pattern and the assumption that $250 (% of ultimate losses of $1,000) are incurred
in each accident quarter implies the following payment pattern by accident year for a
policy inception date of July 1, 20XX:

Policy Effective July 1, 20XX

IAYR1 ]AYH2 I')‘AYFH AYR2
Time  AQR1 AQR2 AQR3 AQR4
0.00 R - . N B
0.25 N . " -
0.50 250 * 0.0000=0 |- _ N 0+0=0
0.75 50 0.0480 =12 [250*0.0000=0 |- 1240 =12
1.00 250° 0.1210 =30 {250° 0.0480 =12 250 0.0000=0 |- B0+12=42 J0+0=0
1.25 50" 00819220 [250°0.1210=30 [25070.0480=12 [250°0.0000=0 | [20+30=51 [12+0=12
1.50 2507 0.0622 =16 |250° 0.0819=20 [250*0.1210=30 (250" 0.0480=12 || f16+20=36 J30+12=42
1.75 250° 0.0543 = 13 |250° 0.0622= 16 [[250° 0.0819 =20 {250"0.1210=30 || |13+16=20 [20+30=51
(time 0 refers to Jan 1, 20XX) Figure 4

A policy with a September 1, 20XX inception date would have the following loss & ALAE
payment by accident year:

Policy Effective Sept 1, 20XX

[AYR1 JAYR 2 |>{AYR1 [AYR2 |
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Time AQRt AQR2 AQR3 AQR4

0.00 5 N N

0.25 R R .

0.50 R .

0.75 250 * 0.0000 = 0 R _ o

1.00 250" 0.0480 = 12 250 * 0.0000=0 |- - 12 +0+0=0
125 0% 0.1210=30 [250° 0.0480 =12 [250°0.0000=0 |- 0 1240 +0 =12
1.50 250 0.0819=20 [250"0.1210=30 |250" 0.0480=12 }250* 0.0000 =0 0 0+12+0=42
1.75 050° 0.0622 = 16 [}250°0.0819=20 |250°0.1210=30 [250°0.0480=12 | M6 20 + 30 + 12= 63
(time 0 refers to Jan 1, 20XX) Figure §

Loss & ALAE Reserves (Nominal)

Nominal reserves are statutorily mandated reserves in the absence of discounts. Held
reserves and tabular discount are defined in terms of Nomina!l Reserves.

Once the policy is fully earned the nominal reserves of each accident year are the sum
of the unpaid losses of the component accident quarters.

Nlustration: For a policy effective at time 0.5 (July 1, 20XX), the AYR1 nominal reserve
at time 1.75 (Sept. 1, 20XX+1) equal the unpaid losses on AYR1. The unpaid losses
are the AYR1 ultimate losses minus the AYR1 losses paid to date.

¢ The AYR1 ultimate loss equals %2 x $1,000 = $500.

¢ The cumulative losses paid by time 1.75 is $(12+42+51+36+29) = $170; see
column (5) of exhibit 4 or Figure 4 above.

e The AYR1 unpaid loss at time 1.75 is $500 — $170 = $330; see column (15) of
exhibt 4.

e The AYR2 nominal reserve at time 1.75 is the AYR2 ultimate loss minus the
AYR2 losses paid to date.

¢ The AYR2 ultimate loss is %2 x $1,000 = $500.

e The cumulative losses paid by time 1.75 are $(12+42+51) = $105; see column
(5) of exhibit 4 or Figure 4 above.

e The AYR2 unpaid loss at time 1.75 is $500 - $105 = $395; see column (15) of
exhibt 4.

If a policy is not fully earned at a given valuation date, the recognition of nominal
reserves by accident year depends on the policy effective date and the eamning of the

policy.

lllustration: 1f the policy effective date is time 0, all losses attributable to AQR1 have
occurred by time 0.25. AQRH1 losses represent % of all losses attributable to AYR1.
The AYR1 nominal reserves at time 0.25 are equal to % of ultimate AYR 1 Losses
minus AYR1 Losses Paid to Date.
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If the policy effective date is time 0.5, then at time 0.75, ali losses aftributable to AQR1
have occurred . AQR1 losses represent ¥z of all losses attributable to AYR1 - ¥ of all
losses attributable to AYR1 have occurred. Thus the AYR1 nominal reserves at time
0.75 is equal to 72 of ultimate AYR 1 Losses minus AYR1 Losses Paid to Date).

The AYR1 uitimate losses that are recognized at time T equal the AYR1 ultimate losses
times a factor that represents the proportion of the total AYR1 losses that have
occurred, less the cumulative amount of losses that have been paid to date. Figure 1
below presents a schematic of the determination of the AYR1 factor. AYR2 is handled in
the same fashion. Figure 2 presents the determination of the corresponding AYR2
reserve recognition pattern.

The total amount of losses attributable to AYR1 is equal to the total ultimate losses
times the proportion of the policy term that falls in AYR1. The amount of losses
attributable to AYR2 is equal to the total ultimate losses times the proportion of the
policy terms that falls in AYR2.

Recognition of AYR 1 Reserves

0.0 0.25 050 0.75 1.0 1.25 1.50 1.75 2.0
| | 1 1 1 1 1 1 £
P " . : P Time (in years)
X 174 2/4 3/4 4/4
- T T N
X 1/3 2/3 3/3
P » AYR 1 factor =
attime T {(1- Eff Date)
% 1/2 2/2
*>—

X marks policy effective date

AYR 1 Reserves E]I max {0 ,min {1, AYR 1 factor attime T]} IE] [Unitess |E1[(1-Eft Date)]
attime T —J
- ~

[[-AYR 1 Losses Paid to Dats_|

Portion of Ultimate Losses
attributable to AYR 1

Figure 6

llustration: We determine the AYR1 nominal reserve valued at time 0.75 for a policy
effective at time 0.5.

The AYR1 ultimate loss is ¥2 x $1,000 = $500.

The AYR1 earnings factor at time 0.75 is the portion of AYR1 losses that have occurred
by time 0.75, which equals
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0.75-0.5 _0.25 =05
1-0.5 0.5

The cumulative losses paid by time 0.75 is $0 + $12 = $12; see column (5) of exhibit 4
or Figure 4 above.
The AYR1 nominal reserve at time 0.75 is equal to

AYR1 factor x AYR1 ultimate loss — AYR1 paid to date
= 0.5 x ($500) — $12 = $238

(See column (15) of exhibit 4).

The more complicated formula for the AYR1 reserves at time T, as shown in Figure 6,
applies whether or not the policy is fully earned.

Recognition of AYR 2 Reserves

0.0 0.25 0.50 0.78 1.0 1.25 1.60 1.78 2.0
L 1 1 | 1 ] 1 1 1 >
Time {in years)

X L *
1

X >

1/2 2/2

X ® T T *
1/3 213 3/3
X marks policy etfective date AYR 2 earning factor = (T -1) / Eff Date

(attime T)

AYR 2 Reserves
attime T

attime T ]}

EI max {0, min[1, AYR 2 earning factor I[ﬂ[ Ult Loss IEI (Eff Date) |

-AYR 2 Losses Paid to Date
| ] Portion of Ultimate Losses

attributabte to AYR 2

Figure 7

lllustration: We determine the AYR2 nominal reserve valued at time 1.5 for a policy
effective at time 0.5.

The AYR2 ultimate loss is ¥z x $1,000 = $500.

The AYR2 earnings factor at time 1.5 is the portion of AYR2 losses that have occurred

by time 1.25, or

L5-1 05,
05 05

573



The cumuiative losses paid by time 1.5 are $0+$12+$42 = $54; see column (6) of
exhibit 4 or Figure 4 above.
The AYR2 nominal reserve at time 1.5 is equal to

AYR2 factor x AYR2 ultimate loss — AYR2 paid to date
= 1.0 x ($500) — $54 = $446

(See column (16) of exhibit 4).

Nominal ULAE Reserves

The consideration of nominal ULAE reserves is analogous to nominal loss & ALAE
reserves. Instead of using accident quarter loss & ALAE payment patterns we use
accident quarter ULAE payment pattems. The ultimate ULAE is estimated as ultimate
loss & ALAE x the ULAE ratio. With these modifications, the exposition in the preceding
section applies to ULAE as well.

Tabular Discount

Statutory accounting rules allow insurers to discount WC pension indemnity cases. The
tabular discounts by iine of business and by accident year are disclosed in the notes to
the financial statements.? To evaluate the tax basis reserves, we need the dollar
amount of tabular discount on a given accident year's loss reserves. This dollar amount
will vary by age of the accident year.

The dollar amount of tabular discount is calculated by applying the ratio

tabular discount
nominal reserves

to the nominal reserves calculated by the model. This ratio can be based on an analysis
of

actual tabular discount

actual nominal reserves

by accident year, using company data.

2 The tabular discount may also be derived from a comparison of Schedule P, Part 1, which is net of
tabular discount, with Schedule P, Part 2, which is gross of tabutar discount; see Feldblum [2002:
Schedule P].
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Held Loss & ALAE Reserves

Held reserves are the sum of nominal loss & ALAE reserves and nominal ULAE
reserves, times the level of reserve adequacy, minus the amount of tabular discount:®

AYR X Held = Res Adeq*( AYR X Nominal Loss & ALAE + AYR X Nominal ULAE )
Loss+ LAE - Tabular Discount

lilustration:  For our WC policy we assume that the level of reserve adequacy is 100%.
We confirm that the AYR1 held reserve is $246 at time 0.75 (as shown in column (25) of
Exhibit 4). From column (15) the nominal loss & ALAE nominal reserve at t=0.75 is
$238; the nominal ULAE reserve from column (18) is $18; from column (22) the tabular
discount is $10. Thus the AYR1 Held Reserves = 1.0 * ($238 + $18) — $10 = $246.

The AYR1 held reserve at time 1.75 is $337: the nominal loss & ALAE reserve is $330;
the nominal ULAE reserve is $26; the tabular discount is $20.

The AYR2 held reserve at time 1.75 is $411: the nominal loss & ALAE reserve is $395;
the nominal ULAE reserve is $32; the tabular discount is $16.

Assets

Required Surplus

Surplus is held only for the policy term in our illustration. Surplus is held to cover
unforeseen contingencies and to maintain an acceptable leve! of risk.

Most pricing model use either a premium to surplus leverage ratio or a reserves to
surplus leverage ratio or both. The pricing model described here supports not just
prospective pricing but also an economic value added performance measurement
system. Using a premium to surplus leverage ratio for the surplus assumptions allows a
more responsive performance measurement system, which is more likely to be
accepted by company personnel. See Kelly [2002] for further discussion.

Hustration: The premium leverage ratio is 43.7%, and he written premium is $1,374.
The required surplus for the full policy term (time 0.5 until time 1.5) is 43.7% x $1374 =
$601. For time 1.5 and subsequent (once the policy is fully earned) the required surplus
is zero.

Total Reserve
The total reserve is the sum of the unearmned premium reserve and the held loss & LAE
reserves.

3 The level of reserve adequacy is discussed in Feldblum and Thandi [2002], “Reserve Valuation Rates.”
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Hustration: ~ At time 0.5 (policy inception) the UEPR is equal to the written premium

\ghich is equal to $1,374. Held loss & LAE reserves are equal to 0 > Total Reserves =
1,374

At time 0.75 the UEPR = 3 * (1,374) = $1,031. The held loss & LAE reserves = $246 >

Total Reserves = $1,031 + $246 = $1,277.

At time 1.75 the UEPR = $0. The held loss & LAE reserves = $748 -> Total Reserves =

$0 + $748 = $748

Required Assets

The assets needed to support the policy (the Required Assets in column (1) of Exhibit 5)
equal the total reserves {sum of columns (2) and (3) of Exhibit 5) plus the required
surplus (column (4) of Exhibit 5):

Required Assets = Total Reserves + Required Surplus

Hlustration: Attime 0.5, Required Assets = $601 + $1,374=$1,975
At time 0.75, Required Assets = $601 + $1,277=$1,878
Attime 1.5, Required Assets = $0 + $833 =$ 833
Attime 1.75, Required Assets =$0 + $748 =% 748

Income Producing Assets

Not all of the assets heid by the company to support the policy generate investment
income. The premium receivable (column (5} of Exhibit 3) and the deferred tax asset
(column (34) of Exhibit 3) are non-income producing assets:

Income Producing Assets = Required Assets - Premium Receivable - DTA

Hustration: At time 0.5 required assets = $1,975, premium receivable = $1,127, and
the DTA = $96. Thus Income Producing Assets (column (18) Exhibit 3) = $1,975-$1,127
- $96 = $752.

At time 0.75 the required assets = $1,877, premium receivable = $892, and the DTA =
$96. Thus Income Producing Assets = $1,975-$1,127 — $96 = $752.

At time 1.5 the required assets = $833, premium receivable = $145, and the DTA = $9.
Thus Income Producing Assets = $833-$145— $9 = $679.

At time 1.75 the required assets = $748, premium receivable = $50, and the DTA = $96.
Thus Income Producing Assets (column (18) Exhibit 3) = $1,975-$1,127 — $96 = $752.

Investment Income

The Investment income earned over a quarter is the product of the quarterly effective
investment rate of return times the amount of income producing assets held at the
beginning of the quarter:

Invest Inc g . 1 = Qtlry Invest ROR * Investible Assets g, 1,

576



llustration: Invest Income at time 0.75 = 1.9427% * (Investable Assets at time 0.5) =
1.9427% * $752 = $15 (Investable Assets shown in column (18) of Exhibit 3,
Investment Income shown in column (20) of Exhibit 3).

Invest Income at time 1.75 = 1.9427% * (Investable Assets at time 1.5) = 1.9427% *
$679 = $13.

Taxes

IRS Discounted Reserves

The tax basis (discounted) reserves are the produce of the held reserves, gross of any
tabular discount, and the IRS loss reserve discount factor. The discount factor varies by
line of business, by accident year, and by age of the accident year.

The calculation of the loss reserve discount factors is described in Appendix A, along
with explanation of the estimation procedures required of the pricing actuary. For this
appendix, we take the IRS discount factors as given. We use the accident year 2000
discount factors as the factors for “AYR1” and the accident year 2001 factors for AYR2.
The formula for IRS discounted reserves is

IRS Discounted Reserves = IRS Discount Factor * (Held Reserves + Tabular Discount)

llustration: For the accounting year ending at time 1.0, the AYR1 Held Reserves are
$460, the AYR1 fabular discount is $20, and the IRS discount factor is 0.8194 (from
columns (25), (22) and (28), respectively, of Exhibit 4). Thus the IRS Discounted Loss &
LAE reserves at time 1.0 is equal to 0.8194 * ($460 + $20) = $393.

For the accounting year ending at time 2.0, the AYR1 Held Reserves are $308, the
AYR1 tabular discount is $19, and the IRS discount factor is 0.8027 {from columns (25),
(22) and (28), respectively, of Exhibit 4). Thus the IRS Discounted Loss & LAE reserves
at time 2.0 is equal t0 0.8027 * ($308 + $19) = $263.

For AYR2 at time 2.0 the Held reserves are $372, the tabular discount is $16, and the
discount factor is 0.8214 (columns (26), (23), and (29) respectively of Exhibit 4). Thus
the AYR2 IRS Discounted Reserve is 0.8214*(372+16)=%$319.

Thus the total IRS Discounted Reserve at time 2.0 is $263 + $319 = $582.

Taxable U/W Income
The taxable U/W income over an accounting year is
Written Premium - 0.8 * AUEPR - Paid Expenses - Paid Losses + AIRS Disc Reserves]

where all activity is over the relevant accounting year.
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llustration: For the accounting year ending at time 1.0 the written premium is $1374
(column (1) Exhibit 3), the change in the UEPR is $687 (column (2) Exhibit 3), the
expenses paid are $351 (column (9) Exhibit 3), the paid loss & ALAE is $(42+12)=$64
(column (10) Exhibit 3), the paid ULAE is $1 (column (11) Exhibit 3), and the change in
the IRS discounted reserves is $393-$0 =$393 (column (16) Exhibit 3). Thus the
Taxable UMW income is 1374-0.8*(687)-351-(42+12+1 +393) = $24.

For the accounting year ending at time 2.0 the written premium is $0, the change in the
UEPR is -$687, the expenses paid are $12, the paid loss & ALAE is
$(63+78+80+62)=$282, the paid ULAE is $(2+4+5+6)= $16, and the change in the IRS
discounted reserves is $582-$393= $289. Thus the Taxable U/W income is 0-0.8*(-
687)-12-(282+17 +289) = $49.

The paragraph above determines the annual federal income taxes on U/W income. In
practice, taxes are paid quarterly. The taxpayer (the insurance company) projects its
annual U/W accounting income and pays one quarter of that amount in each calendar
quarter. We estimate the taxes for the two accident years for a given policy, and we
spread the tax payments over the quarters in which the policy is effective.

lilustration:  U/W Tax at t=0.75 = %2 x (24) x (35%) = $4.20
U/ Tax at t=1.0 = ¥2 x (24) x (35%) = $4.20
U/W Tax at t=1.25 = 12 x (49) x (35%) = $8.58
U/W Tax at t=1.50 = %2 x (49) x (35%) = $8.58
(See columns (30) and (31) of Exhibit 3.)

Tax on Investment Income

The tax on investment income is paid quarterly as investment income is earned.

Qtrly Tax on Qtrly Inv Inc
lustration: Invincatt=075 = att=075 * 35%
=15 * 35% = §5
Qtrly Tax on Qtrly Inv Inc
Invincatt=1.75 = att=175 * 35%

=13 * 35% = §5

Column (36) of Exhibit 3.
Total Tax

The total federal income tax paid each quarter is equal to the sum of the quarterly tax
on UMW income and the quarterly tax on investment income.

illustration: At t=0.75 the total FIT = $4 + $5 = $9
At t=1.75 the total FIT = $4 + $5 = $9
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See column (37) of exhibit 3.
Deferred Tax Asset

The calculation of the deferred tax asset is described in Appendix A. We trace the
calculation of the deferred tax asset for the workers' compensation policy.

There are two components to the DTA: the portion due to the Revenue Offset; and the
portion due to IRS Discounting of Loss&LAE Reserves.

The DTA due to the Revenue Offset is equal to
35% * 20% * AUEPR

llustration: The DTA due to Revenue Offset at t=0.5 is equal to 35% * 20% * $1,374
= $96.

The DTA due to Revenue Offset at t=0.75 = 35% * 20% * ($1,031) = $§72

The DTA dus to Revenue Offset at t=1.75 = 35% * 20% * ($0) = $0.

(See column (32) of exhibit 3).
The DTA due to IRS Discounting at the end of Accounting Year X is equal to

35% * [(AYR1 Held Loss Reserve attmex — AYR1 IRS Loss Reserve attime x) -
(AYR1 Held Loss Reserve attms x+1 — AYR1 IRS Loss Reserve attime x+1)]

+35% * [(AYR2 Held Loss Reserve atime x — AYR2 IRS Loss Reserve attimeXx) -
(AYR2 Held Loss Reserve attime x+1 — AYR2 IRS Loss Reserve attime x+1)]

The amount in each square bracket is the amount that reverses over the next twelve
months, following statutory accounting rules; see Appendix A.

llustration: At time 2.0 the Held Loss&LAE Reserve for AYR1 is $308, for AYR2 is
$372 (columns (25), (26) of Exhibit 4); the IRS Loss Reserves for AYR1 are $263, for
AYR2 are $319 (columns (30), (31) of Exhibit 4). At time 3.0 the Held Loss&LAE
Reserve for AYR1 is $223, for AYR2 is $262; the IRS Loss Reserves for AYR1 are
$191, for AYR2 are $225.Thus the DTA due to IRS Discounting at time 2.0 is

35% * [(308-263) — (223-191)] + 35% * [(372-319)-(262-225)] = $10

The DTA due to IRS Discounting for any time other than and Accounting Year end is an
interpolation year end DTAs (due to IRS discounting).

llustration: At time 1.0 the DTA due to IRS Discounting is $7, at time 2.0 the DTA due

to IRS Discounting is $10, at time 3.0 it is $5. Hence the DTA due to IRS Discounting is
$4 at time 0.75 (interpolation between $0 and $7)
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$10 at time 1.75 (interpolation between $7 and $10)
(rounded to nearest whole dollar). See column (33) of exhibit 3.

Cash Flows

The relevant cash flows for determining the Equity Flow are described beiow.
U/W Cash Flow
The underwriting cash flow is defined as

U/W Cash Flow = WP - Paid Expenses — Paid Loss & LAE
Column (38) exhibit 3 = column (1) — column (9) — [column (10) + column (11)]

lllustration: At t=0.5 U/W CF = 1374 - 351 -0 = $1023
Att=075 UWCF=0-0-12=-$12
Att=1.75 UWCF=0-12-85 =-$97

(See column (38) Exhibit 3).

Investment Income Flow

The investment income cash flow is defined at the quarterly investment income earned
each quarter. The caiculation is described above

lliustration: At t=0.5 the investment income is $0
At t=0.75 the investment income is $15.
At t=1.75 the investment income is $13.
(See column (39) of Exhibit 3).
Tax Flow
The Tax Cash Flow is defined at the negative (to denote a flow from the company) of
the federal income taxes paid that quarter. The calculation of this flow item is described
above.
lliustration: At time t=0.5 FIT =0 Tax Flow =0
At time 0.75 FIT = $9 > Tax Flow = -$9
At time 1.75 FIT = $9 > Tax Flow = -$9
(See column (40) Exhibit 3).
DTA Flow

The DTA Flow is defined as the change in the DTA asset over a calendar quarter.
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fllustration: At t=0.5, DTA Flow = DTAwo5 = $96
At t=0.75, DTA Flow = DTA075—~ DTAi=05= $76 - $96 = -$20
Att=1 .75, DTA Flow = DTA.=1 75— DTA1=1.5= $10 - $9 = $1
(See column (41) Exhibit 3)

Asset Flow

The asset flow is defined as the change in the required assets. The composition and
calculation of the required assets are described above.

lustration: At t==0.5 Asset Flow = Assetsio5= $1975
At t=0.75 Asset Flow = Assetsio 75— Assetsios = $1877 - $1975 = -$98
At t=1.75 Asset Flow = Assets;.1 75— Assetsi1s = $748 - $833 = -$85
(See column (42) of Exhbit 3).

Equity Flow
To compute the Equity Flow at each quarter we use the cash flow definition:

Equity Flow = - Asset Flow + U/W Flow + Investment Income Flow + FIT Flow
+ DTA Flow

Recall that we use the convention that a positive equity flow denotes a flow of cash from
the insurer to the equityholders, and a negative a payment by the equityholders to the
insurer.

lilustration: At t=0.5 Equity Flow = -$1,975 + $1,023 + $0 + $96 = -$856

At t=0.75 Equity Flow = -(-$98) — $12 + $15 — $9 — $20 = $70
At t=1.75 Equity Flow = -(-$85) — $87 + $13 - $9 + $1 = -$7.
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SUMMARY OF ASSUMPTIONS AND RESULTS FOR WC Fully Insured Policy

[ 1. UNDERWRITING ASSUMPTIONS |

A) Policy Costs

Expense Ratio (as % WP) 25.6%
Dividend Ratio (as % WP) 5.7%
ULAE Ratio (as % of Loss&ALAE) 7.2%
Ultimate Loss & ALAE 1,000
B) Cash Flow Patterns

Disc Loss&ALAE to Undisc 73.0%
Duration of Losses (in yrs) 43
Disc Premium to Undisc 95.3%
C) Average Effective Date 0.5
D) Level of Reserve Adequacy

Held to Nominal Reserves 100.0%
| II. FINANCE ASSUMPTIONS ]
A) Investment Rate of Return

On all Investable Assets 8.0%
B) Federal Income Taxes

Tax Rate on U/W Income 35.0%
Tax on Investment Income 35.0%

C) Target Return on Capital
Post-Tax Return

| IIl. RISK (SURPLUS) ASSUMPTIONS

]

Reserve Leverage Ratio 0.0%
Premium Leverage Ratio 43.7%

Exhibit 1

| IV. PRICING RESULTS ]
A) Premium
Nominal Premium 1,374
Discounted Premium 1,309
B) Summary of Costs
Disc Loss & LAE 784
Disc Expense (incl PHR Dividends) 416
Disc Taxes 67
1,267
Nominal Discounted
C) Ratios (% of Nominal Prem) (% of Disc Prem)
Loss & ALAE Ratio 72.8% 55.8%
ULAE Ratio 5.2% 4.1%
Expense Ratio (incl PHR Dividends 31.3% 31.8%
Combined Ratio 109.2% 91.6%
N V. PROFITABILITY ]
A) Equity Charge Nominal Discounted
107.48 42.56

B) IRR on Equity Flows

12.0%



€8¢

Exhibit 2

Accident Quarter
Loss & ALAE Payout
Pattern

0.00%
4.80%
12.10%
8.19%
6.22%
5.43%
5.05%
4.40%
4.09%
3.54%
3.21%
2.77%
2.58%
218%
1.90%
1.77%
1.58%
1.42%
1.31%
115%
1.10%
0.95%
1.01%
0.81%
0.82%
0.65%
0.56%
0.57%
0.54%
0.51%
0.51%
0.45%
0.44%
0.40%
0.35%
0.39%
0.34%
0.33%
0.26%
0.29%
0.26%

ULAE Payout
Pattern

0.00%
1.36%
4.89%
7.09%
8.62%
8.46%
6.78%
5.43%
5.02%
4.33%
4.07%
3.65%
3.17%
2.80%
2.56%
2.19%
212%
1.77%
1.59%
1.51%
1.28%
1.30%
1.04%
0.99%
0.92%
0.91%
0.84%
0.66%
0.65%
0.60%
0.62%
0.53%
0.51%
0.50%
0.45%
0.40%
041%
0.36%
0.36%
0.34%
0.37%

Dividend Payout
Pattern

0.00%
0.00%
0.00%
0.00%
0.00%
15.00%
0.00%
28.33%
0.00%
0.00%
0.00%
28.33%
0.00%
0.00%
0.00%
28.33%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

Premium Collection
Pattern

18.0%
17.1%
21.8%
25.3%
7.2%
6.9%
0.3%
0.3%
0.3%
0.2%
0.2%
0.2%
0.2%
0.1%
0.1%
0.1%
0.1%
0.1%
0.1%
0.1%
0.1%
0.1%
0.1%
0.1%
0.1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

Tabular
Discount

3.6%
4.1%
4.5%
5.0%
5.5%
59%
6.4%
6.6%
6.8%
7.0%
7.2%
7.9%
8.5%
9.2%
9.8%
10.5%
11.1%
11.7%
12.3%
12.5%
12.7%
129%
13.1%
13.7%
14.3%
14.9%
15.5%
15.7%
15.9%
16.1%
16.3%
16.9%
17.6%
18.3%
19.0%
20.0%
21.0%
220%
23.0%
23.0%
22.9%

IRS
Discount Factors

0.819398

0.802722

0.797466

0.754828

0.733432

0.706716

0.693485

0.666403

0.697093

0.693861

0.819398

0.809786

0.804824

0.764156

0.714034

0.6786844

0.6657234

0.6740004

0.7068584
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PREMIUM EXPENSES LOSS & LOSS ADJUSTMENT EXPENSES
Paid Loss  Paid Nominal Nominal  Tabular  Held IRS
Year Collected Premium PHR & ALAE ULAE LossdALAE ULAE Discount Reserve Disounted
Ending WP UEPR EP  Premium Receivable] Acq  Maint. Dividends Total {Req Reserve)  (Req Reserve) Reserve
O] @ &} O] [©} © @ ® ©) 0 [QY] 12 3 {14 s 16
0.00 0 0 0 0 0 0 0 0 0 0 0 0 9 [ )
0.25 0 0 0 0 0 [ 0 0 0 0 0 0 0 o 0
050 1374 1374 0 247 1,127 246 105 0 351 0 [ 0 0 0 0
075 0 1,031 344 235 892 0 0 0 0 12 0 238 18 10 246
100 0 687 344 300 592 0 0 0 0 42 1 446 34 20 460 393
1.25 0 344 344 348 244 0 [ 0 0 63 2 633 50 20 663
1.50 ] 0 344 99 145 0 0 0 o 78 4 805 64 36 833
175 0 0 0 95 50 0 0 12 12 80 5 725 59 36 748
2.00 0 0 0 5 45 0 [ 0 0 62 6 663 53 36 680 582
225 0 0 0 5 40 0 0 22 2 53 5 610 48 35 623
250 0 0 0 5 36 0 0 0 0 47 5 562 43 34 572
275 0 0 0 3 33 0 0 0 0 43 4 520 39 33 526
3.00 0 0 0 3 30 0 0 0 0 38 3 482 36 33 485 416
3.25 [ o 0 3 27 0 0 2 22 34 3 448 33 32 448
3.50 0 0 0 3 25 0 0 o Q 30 3 417 30 32 416
375 0 0 0 2 23 0 0 0 0 27 2 391 28 31 387
4.00 [\ 0 0 2 21 0 0 9 0 24 2 367 26 3 362 307
425 0 0 0 2 19 0 0 2 2 21 2 346 24 31 338
4.50 o 0 0 2 18 0 0 0 o 19 2 327 22 32 317
475 o 0 0 1 17 0 0 0 ] 17 2 311 20 32 299
5.00 0 0 0 1 16 0 9 0 [ 15 1 295 13 33 282 236
525 0 0 0 1 14 0 0 0 0 14 1 282 18 32 267
5.50 o 0 0 1 13 ] o 0 o 12 1 269 17 32 254
575 0 ] 0 1 13 o 0 0 [ 11 1 258 16 32 242
6.00 1 0 0 1 12 9 Q [} 0 11 1 248 15 3t 231 186
625 0 0 0 1 11 [ 0 0 0 10 1 238 14 31 221
650 0 0 0 1 10 0 [} 0 0 9 1 229 13 31 211
6.75 0 0 0 o 10 0 0 o 0 8 1 221 13 31 203
7.00 [} 0 )] 0 9 [} [\ 0 ) 7 1 214 12 30 195 155
725 0 0 [] 0 9 0 0 0 0 7 1 207 1 30 188
7.50 o 0 0 o 8 0 0 0 0 6 1 201 1n 30 182
775 0 0 0 o 8 0 0 o 0 5 0 196 10 30 176
8.00 0 9 [} [\ 8 0 [} 0 9 5 9 190 10 30 170 133
825 0 0 0 0 7 [ ] 0 0 5 0 185 9 30 165
8.50 o 0 0 o 7 0 0 o 0 5 0 181 9 30 159
875 ] 0 0 o 7 0 0 o i} 4 0 176 9 30 155
9.00 [ 0 9 [ 6 0 0 o 0 4 0 172 8 30 150 124
9.25 0 0 [ [ 6 0 0 0 0 4 0 168 8 31 145
9.50 0 0 0 [ 6 0 0 Y 0 4 [ 164 8 32 140
9.75 0 ] 0 [} 6 0 0 [V [ 4 0 161 7 32 136
10.00 0 0 0 0 6 0 0 )] 0 3 [} 158 7 33 132 115
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ASSETS CAPITAL
Pre-Tax
Year Non- Investment Surplus PHR EQHR Contributed Net  Value
Ending Total  Investible Investible Income Copital Funded Capital Funded Capital TOTAL  Capital  Income Added
an 8 19 @9 @ 2 @3) @4 25 (26) @n
0.00 0 [ 0 ] 0 Q 0 [ [ 0 0
0.25 0 0 0 0 0 0 0 0 0 0 0
0.50 1,975 752 1,223 o 601 107 856 963 856 0 0
0.75 1,877 9210 267 15 601 80 810 890 -46 25 0
1.00 1,748 1,101 647 18 601 56 760 817 -50 23 0
1.25 1,608 1,332 276 21 601 39 g7al 759 -40 2 0
1.50 <833 6719 154 26 Q 8 0 88 661 21 o
175 748 689 59 13 0 25 68 % 9 2 0
2.00 680 625 55 13 0 24 65 89 -3 2 [
225 623 573 49 12 0 23 79 102 13 2 0
250 572 528 43 11 0 22 n 93 -8 2 0
275 526 487 39 10 o 21 64 85 -7 2 0
3.00 485 450 35 9 9 20 57 77 -7 2 0
3.25 448 a7 32 9 ) 20 72 92 16 2 0
3.50 416 387 29 8 o 19 67 86 -6 2 0
375 387 361 26 8 o 18 61 80 -5 2 o
4.00 362 337 24 7 1] 18 56 74 -5 2 0
4.25 338 316 2 7 [ 17 73 %0 17 2 0
4.50 317 298 20 6 0 16 69 85 -4 2 0
475 299 281 18 [ 0 16 65 80 -4 2 0
5.00 282 266 16 5 1] 15 6t 76 -4 2 ]
5.25 267 252 15 5 0 14 59 74 -2 2 0
5.50 254 240 14 5 0 14 58 k4] -2 2 0
575 242 228 14 5 o 13 56 69 -2 2 0
6.00 231 28 13 4 0 13 55 67 -1 2 0
6.25 221 208 13 4 ) 12 53 66 1 2 0
6.50 211 200 12 4 0 12 52 64 1 2 o
6.75 203 192 11 4 [ 11 51 62 -1 1 0
2.00 195 184 1 4 1] 11 50 61 -1 1 [
7.25 188 177 1 4 0 10 48 58 2 1 0
7.50 182 m 1 3 0 10 4% 56 2 1 0
7.75 176 165 11 3 0 10 44 54 -2 1 o
8.00 170 159 11 3 9 9 43 52 -2 1 [
8.25 165 154 1 3 0 9 41 50 2 1 o
8.50 159 149 11 3 0 9 39 48 -2 1 o
8.75 155 144 10 3 0 8 38 46 -2 1 [}
9.00 150 140 10 3 0 8 36 4“4 -2 1 0
9.25 145 135 10 3 0 8 34 [ 2 1 )
9.50 140 130 10 3 (] 7 31 39 -2 1 0
975 136 126 10 3 [ 7 29 36 -2 1 o
10.00 132 121 10 2 0 7 27 3 -2 1 [
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Exhibit 3

INCOME TAX CASH FLOW
UW Income Deferred Tax Asset Investment Income
Yewr End  Qirly DTA DTA DTA Qtrly Qtrly
Year |Statutory Taxable Taxon Taxon due to due to Invest Tax on Tax Invest Deferred Post-tax
Ending UW Inc UW Inc UW Inc UW Inc | Revenue Offset IRS Disc Income Total II | Total uw Income FIT  Assets Asset Equity

(28) (29 (30) @31y (32 (33) €0} 39 (36} 37 (38) 39 (40) @) @2 [}
0.00 [ 0 0 [ [ 0
0.25 0 0 0 0 0 [ 0 0 0 0 0 0 0 0
0.50 0 0 96 0 % 0 0 0 1,023 0 0 9% 1,975 -856
0.75 0 4 72 4 76 15 5 9 12 15 9 20 98 70
1.00 -180 24 9 4 48 7 56 18 6 10 43 18 -10 20 -130 73
1.25 [ 4 24 B 32 21 7 12 65 2t 12 23 -140 61
1.50 0 4 0 9 9 2 9 13 82 2 -13 23 775 682
175 0 . 4 0 10 10 13 5 9 97 13 9 1 -85 7
2.00 155 49 17 4 10 10 13 S 9 68 13 9 1 68 5
225 [ 5 9 9 12 4 1 -80 12 1 -1 57 12
250 0 5 8 8 11 4 -1 52 1 1 -1 51 10
275 0 5 6 4 10 4 1 47 10 1 -1 -46 9
3.00 25 -55 19 5 5 s 9 3 -1 41 9 1 -1 -41 9
325 0 3 4 4 9 3 0 -59 9 0 0 37 14
350 0 3 4 4 8 3 0 33 8 0 0 33 8
375 0 3 3 3 8 3 1 29 8 1 0 29 7
4.00 24 -38 -13 3 3 3 7 2 -1 -26 7 1 0 -25 7
4.25 0 -3 2 2 7 2 0 -45 7 0 -1 23 16
450 0 3 2 2 6 2 0 20 6 0 -1 21 6
475 ¢ 3 1 1 6 2 -1 18 6 1 -1 -19 3
5.00 21 29 10 3 1 1 S 2 1 17 5 1 -1 17 6
5.25 0 0 1 1 5 2 2 -15 5 2 0 15 3
5.50 [} 0 1 1 5 2 1 14 5 1 0 13 3
575 [} 0 1 1 5 2 1 12 5 1 o 12 3
6.00 -1 3 -1 0 1 1 4 2 1 -11 4 -1 0 -1 3
6.25 0 0 1 1 4 1 1 -10 4 1 [ -10 3
650 0 0 1 1 4 1 1 10 4 -1 0 -9 3
675 0 0 1 1 4 1 1 9 4 -1 0 9 3
7.00 -1 -5 2 0 1 1 4 1 1 -8 4 1 [} -8 3
7.25 0 0 2 2 4 1 1 -7 4 1 1 -7 3
750 0 0 2 2 3 i 1 F 3 -1 i - 3
775 0 0 3 3 3 1 1 6 3 -1 1 % 3
8.00 0 4 1 0 4 4 3 1 1 6 3 A1 1 5 3
825 0 -1 4 4 3 1 0 -5 3 4 0 5 3
850 0 El 4 4 3 1 0 5 3 4 0 5 3
875 [ -1 4 4 3 1 0 3 3 0 0 5 3
9.00 [ 10 4 -1 4 4 3 1 0 -4 3 0 0 5 3
925 ] E] 4 4 3 1 0 -4 3 0 0 5 3
9.50 0 -1 4 4 3 1 0 4 3 0 0 5 3
9.75 0 1 4 4 3 1 0 -4 3 0 0 -4 3
10.00 3 7 -3 -1 5 5 2 1 0 -4 2 0 9 4 3
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LOSS & LAE PAYMENTS
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LOSS & LAE RESERVES

Exhibit 4

Nominal Loss & ALAE Reserves| Nominal ULAE Reserve Tabular Discount Held Reserves IRS Discounted Reserves
IRS Disc IRS Disc
Year Discount Factor  Factor
Ending AYR1 AYR2 TOTAL AYR 1 AYR 2 TOTAL | Factor AYR1 AYR2 Total | AYR1I AYR2 TOTAL| AYR1 AYR2 AYRI AYR2 TOTAL

15) (16) ()] 18) (19) 20 @n @ 23) @49 25) (26) @n @8 29 (30) (2] 32
0.00 0 0 0 [ 0 0 0 0
0.25 0 o 0 0 0 0 ] o [
0.50 1] o 0 0 0.036 0 o 0 1]
0.75 238 238 18 18 0.041 10 10 246 246
1.00 446 446 34 34 0.045 20 20 460 460 08194 393 393
125 395 238 633 32 18 50 0.050 20 o 20 408 256 663
1.50 359 446 805 29 34 64 0.055 20 16 36 369 464 833
175 330 395 725 26 32 59 0.059 20 16 36 337 411 748
2.00 304 359 663 24 29 53 0.064 19 16 36 308 372 680 0.8027 08214 263 319 582
225 280 330 610 21 26 48 0.066 18 16 35 283 340 623
2.50 259 304 562 20 24 43 0.068 18 17 34 261 m 572
275 240 280 520 18 21 39 0.070 17 17 33 241 285 526
3.00 223 259 482 16 20 36 0.072 16 17 33 223 262 485 0.7975 0.8098 191 225 416
325 208 240 448 15 18 33 0.079 16 16 32 207 242 448
3.50 195 223 417 14 16 30 0.085 17 15 32 192 224 416
3.75 183 208 391 13 15 28 0.092 17 15 31 179 208 387
4.00 172 195 367 12 14 26 0.098 17 14 31 167 194 362 0.7548 0.8048 139 168 307
425 163 183 346 11 13 24 0.105 17 14 3 157 181 338
4.50 155 172 327 10 12 22 a.111 17 15 32 148 170 317
475 147 163 311 10 1n 20 0117 17 15 32 140 159 299
5.00 141 155 295 9 10 19 0.123 17 15 33 132 150 282 0.7334 0.7642 110 126 236
525 134 147 282 8 10 18 0.125 17 15 32 126 141 267
5.50 129 141 269 8 9 17 0.127 16 16 32 120 134 254
575 124 134 258 7 8 16 0.129 16 16 32 115 127 242
6.00 119 129 248 7 8 15 0.131 16 16 31 110 121 231 0.7067 0.7140 89 98 186
6.25 114 124 238 7 7 14 0.137 16 15 31 105 116 221
6.50 110 119 229 6 7 13 0.143 16 15 31 101 111 n
6.75 106 114 221 6 7 13 0.149 16 15 3 97 106 203
7.00 103 110 214 6 6 12 0.155 16 14 30 93 102 195 0.6935 0.6787 76 79 155
725 101 106 207 5 6 11 0.157 16 15 30 %0 98 188
7.50 98 103 201 5 6 11 0159 16 15 30 87 94 182
775 95 10 1% 5 5 10 0.161 15 15 30 85 71 176
8.00 93 98 190 5 5 10 0.163 15 15 30 82 88 170 0.6664 0.6657 65 69 133
8.25 % 95 185 4 5 9 0.169 15 15 30 79 85 165
8.50 88 23 181 4 5 9 0.176 16 15 30 77 83 159
8.75 86 %0 176 4 4 9 0.183 16 14 30 74 80 155
9.00 84 88 172 4 4 8 0.190 16 14 30 72 78 150 0.6971 0.6740 61 62 124
9.25 82 86 168 4 4 8 0200 16 15 31 70 75 145
9.50 80 84 164 4 4 8 0210 17 15 32 67 73 140
9.75 79 82 161 4 4 7 0.220 17 15 32 65 n 136
10.00 77 80 158 3 4 7 0230 18 15 33 63 69 132 0.6939 0.7069 56 59 115
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ASSETS

Held ITon

Year Total Loss & LAE Required| Income Non-Income Total

Ending Assets | UEPR  Reserves Surplus | Producing Producing Assets
) @ &) “@ (&) © Yl
0.00 0 0 0 0 0 0 0
0.25 0 0 0 0 0 0 0
0.50 1,975 1,374 0 601 752 1,223 0
0.75 1,877 1,031 246 601 910 967 15
1.00 1,748 687 460 601 1,101 647 18
1.25 1,608 344 663 601 1,332 276 21
1.50 833 0 833 0 679 154 2
1.75 748 0 748 0 689 59 13
2.00 680 0 680 0 625 55 13
2.25 623 0 623 0 573 49 12
250 572 0 572 0 528 43 1
275 526 0 526 0 487 39 10
3.00 485 0 485 0 450 35 9
325 448 0 448 0 a7 32 9
3.50 416 0 416 0 387 29 8
375 387 0 387 0 361 2% 8
4.00 362 0 362 0 337 2 7
4.25 338 0 338 0 316 2 7
4.50 317 0 317 0 298 20 6
475 299 0 299 0 281 18 6
5.00 282 o 282 0 266 16 5
5.25 267 0 267 0 252 15 5
5.50 254 0 254 0 240 14 5
5.75 242 0 242 0 228 14 5
6.00 231 0 231 0 218 13 4
6.25 221 0 221 0 208 13 4
6.50 211 0 211 0 200 12 4
6.75 203 0 203 0 192 1 4
7.00 195 0 195 [} 184 11 4
7.25 188 0 188 0 177 11 4
7.50 182 0 182 0 17 1 3
775 176 0 176 0 165 1 3
8.00 170 0 170 0 159 1 3
8.25 165 0 165 0 154 11 3
8.50 159 0 159 0 149 1 3
8.75 155 0 155 0 144 10 3
9.00 150 0 150 0 140 10 3
9.25 145 0 145 0 135 10 3
9.50 140 0 140 0 130 10 3
9.75 136 0 136 0 126 10 3
10.00 132 0 132 0 121 10 2
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INCOME TAX
UW Income Deferred Tax Asset Investment Income FIT
Year End  Qtrly DTA: DTA: DTA: Qtrly Qtrly
Year Statutory  Taxable Tax on Tax on Revenve IRS TOTAL | Investment Tax on
Ending UW Income UW Income UW Income UW Income Offset Discounting Income InvIne Total

O] @ 3 @ ® © ] ® © QY]
0.60
0.25 0 0 0 0 0 o ]
0.50 0 96 0 96 0 [} ]
0.75 4 72 4 76 15 5 9
1.00 -180 24 9 4 48 7 56 18 6 10
1.25 4 24 8 32 21 7 12
1.50 4 0 9 9 26 9 13
175 4 0 10 10 13 1 9
2.00 155 49 17 4 10 10 13 5 9
225 5 9 9 12 4 E]
250 -5 8 8 11 4 E]
275 -5 6 6 10 4 -1
3.00 -25 -55 -19 -5 5 5 9 3 -1
325 -3 4 4 9 3 [}
3.50 -3 4 4 8 3 0
375 -3 3 3 8 3 -1
4.00 24 -38 -13 -3 3 3 7 2 -1
4.25 -3 2 2 7 2 0
4.50 3 2 2 6 2 0
475 -3 1 1 6 2 -1
5.00 -21 -29 -10 -3 1 1 5 2 -1
5.25 0 1 1 5 2 2
5.50 0 1 1 5 2 1
5.75 0 1 1 5 2 1
6.00 -1 3 -1 0 1 1 4 2 1
6.25 0 1 1 4 [ 1
6.50 0 1 1 4 1 1
675 0 1 1 4 1 1
7.00 -1 -5 -2 0 1 1 4 1 1
725 0 2 2 4 1 1
1.50 0 2 2 3 1 1
775 0 3 3 3 1 1
8.00 0 4 -1 0 4 4 3 1 1
8.25 -1 4 4 3 1 0
8.50 -1 4 4 3 1 0
875 -1 4 4 3 1 0
9.00 0 -10 4 -1 4 4 3 1 0
9.25 -1 4 4 3 1 [}
9.50 -1 4 4 3 1 0
975 1 4 4 3 1 0
10.00 3 -1 3 -1 5 5 2 1 0
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