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September 15, 1997

Mr. Matthew A. Chafe

Executive Director

Massachusetts Workers’ Compensation Advisory Council
600 Washington Street

Boston MA 02111

Dear Matt:

As the Council has requested, I have reviewed the August 14, 1997 filing of the Workers’
Compensation Rating and Inspection Bureau of Massachusetts (“Bureau”) for workers’
compensation rates effective January 1%, 1998. As explained in additional detail in the
attached document, the revisions to the actuarial methods employed by the Bureau
throughout its filing are, in my professional opinion, reasonable and appropriate under
current Massachusetts law. In addition, I have during the course of my work reviewed
those actuarial methods that were not revised by the Bureau in the current filing and can
say that those methods are also reasonable and appropriate under current Massachusetts
law. Based on this review, I am able to conclude that the proposed rates are, in my
professional opinion, consistent with the statutory criteria of M.G.L. c. 152 §53A(2);
specifically, the proposed rates are “not excessive, inadequate, or unfairly discriminatory
for the risks to which they respectively apply” and “fall within a range of
reasonableness.”

Please feel free to call me at 617-859-6427 if you have any questions on the attached
document or if I can be of further service to the Council.

Sincerely,

W,C}uw

Ruy A. Cardoso, FCAS, MAAA
Senior Consulting Actuary

Ernst & Young tL? « a member of Ernst & Young International, Ltd.



Calculation of WCRIB Indicated Rate Change
Filing for 7/1/96 Effective Date

Introduction

While the calculation of indicated rate changes in the most recent filing of the
Massachusetts Workers’ Compensation Rating and Inspection Bureau is conceptually
straightforward, the numerous details can obscure the calculation’s simplicity. This
document describes the major elements of the calculation while ignoring certain details

that are not necessary to obtaining a basic understanding of how the WCRIB estimates
needed rates.

Basic Ratemaking Formula

In essence, the method used by the WCRIB starts with a projected ratio of losses (and
fixed expenses) to the premiums for some future period assuming no change in rates.
This ratio is then compared to a corresponding ratio that will allow insurers to recover all
of their variable expenses and still have enough money left to pay for losses and fixed
expenses. If the projected ratio is higher than the allowable ratio, then rates need to be
increased; if lower, then rates need to be decreased.

Slides 2 and 3 of the presentation give an example of how the calculation works. In this
example, we have assumed that future losses will be $69.93, future fixed expenses will be
$6.77, and future premiums will be $100.00 if there is no rate change. In addition, we
have assumed that insurers require 8.9% of premiums to pay variable expenses (which are
for the moment loosely defined). If there is no rate change, then insurers will need $8.90
(8.9% of $100.00) to pay these variable expenses. Adding in the money needed to pay
losses ($69.93) and fixed expenses ($6.77) means that only $85.60 of the $100.00 in
premiums is actually needed to pay losses and expenses. Premiums can therefore be
decreased, in this case to $84.19, a value slightly lower than $85.60 because of the
decrease in variable expenses. Of the $84.19 in premium, $7.49 will cover variable
expenses (8.9% of $84.19), $69.93 will cover losses, and $6.77 will cover fixed expenses.
leaving nothing left over.

The algebra of the method is displayed on the last page of this document.
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Estimating Losses

Of course, the losses that will occur in the future are not currently known; they must be
estimated. The approach used by the WCRIB, like most actuarial approaches, starts with
past losses and projects them forward based on historical patterns. These historical
patterns are of two types: loss development and trend. Loss development refers to the
change over time of the losses corresponding to a fixed set of claims in a given
experience period, for example, all claims arising from workplace accidents in 1994
(“accident year 1994”). Losses corresponding to a fixed set of claims tend to grow over
time for several reasons: lags in reporting claims to the insurer, new medical information
coming to light, changes in the procedures used by the insurer to pay or reserve claims,
and the accumulation of indemnity payments.

Slides 5 and 6 illustrate in a triangular format how paid indemnity losses for the
Massachusetts workers’ compensation insurance industry have grown for claims in
accident years 1990 through 1994. The “report” periods across the top of the exhibits
indicate how long has elapsed since the beginning of the accident year. Each report
occurs at 12-month intervals. For example, accident year 1990 at first report is being
evaluated as of 12/31/90, at second report as of 12/31/91, and so on. The last WCRIB
filing estimated the amount of loss development that would apply to two specific sets of
claims: those arising from accidents in 1994, and those covered by policies written in
1993 (“policy year 19937). (Note: The WCRIB filing includes corresponding estimates
for premiums and expenses on two sets of policies, leading to two separate rate
indications, which the WCRIB then averages to obtain its final indication.)

In order to avoid relying on just one estimate of developed losses, the WCRIB separately
calculates the amount of development that will apply to paid losses and to case incurred
losses (payments plus reserves on known cases). In addition, all of the calculations are
applied separately to indemnity and medical losses. Further, individual insurers’ data is
also analyzed separately in order to avoid distortions that can arise when market shares
change (Slide 9). Finally, there are some effects that will affect future loss development
that are not reflected in past loss development, such as benefits escalation (Slide 10).

Once development has been applied to. say, losses for accident year 1994, we have an
estimate of ultimate losses for the corresponding claims. But the claims that will be
covered by 1996/97 premium are not occurring in 1994, they are occurring in 1996/97.
As aresult, it is necessary to trend the estimated ultimate losses by about three years.
The application of a trend factor primarily accounts for two items: anticipated changes in
claims frequency (number of claims per $100 of payroll) and anticipated changes in
claims severity (average cost per claim). These changes arise because of economic
shifts, medical cost inflation, and many other phenomena. The WCRIB estimates imply
an annual change in loss costs (total cost of claims per $100 of payroll) of 7-8%. Slide 8
displays how development and trend act in different directions rather than overlap.
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In practice, the WCRIB does not estimate loss trends directly. Instead, they estimate a
value known as net trend (the excess of trends in losses over trends in payroll) and
combine it with an estimate of payroll trend (Slide 13). It is, however, conceptually
easier to think of the estimation of loss trends as being done directly.

Aside from historical patterns, there are known changes in statutory benefits that will
affect the losses to be paid in the future. These changes can be split into two timeframes:
between the beginning of the experience period and its most recent evaluation date
(12/31/94), measured by benefit level factors, and subsequent to the most recent
evaluation date, measured by law amendment factors. In the most recent WCRIB filing,
the effects of these factors is relatively small (less than 1% for the benefit level factors
and less than 2% for the law amendment factors). A small amount of additional
information is displayed on Slides 14 and 15.

Estimating Premiums

The basic concepts used to estimate future losses have analogues in estimating future
premiums. First, analogously to loss development, the WCRIB estimates ultimate
premiums using premium development factors (which primarily reflect the results of
payroll audits). Development in premiums, however, is much less than for losses.
Second. analogously to loss trends, the WCRIB estimates trends in payroll using
information on the state average weekly wage (Slide 12). In its most recent filing, the
WCRIB estimated an annual payroll trend of just under 4%. Third, analogously to
benefit level changes and law amendments, the WCRIB estimates the effects of known
rate changes since the beginning of each experience period using premium on-level
factors (Slides 16 and 17). Because of the large rate decreases at 1/1/94 and 1/1/95, these
factors have a substantial (but straightforward) effect on the rate calculations.

Estimating Expenses

The estimation of expenses is even simpler than the estimation of premiums, involving
only the collection of past expensec data (for 1992-94 in the last filing) and the estimation
of a trend factor. While the categorization of expenses is handled somewhat differently
from insurer to insurer, the data is consistent with financial information produced for
other regulatory purposes. Further. the expense trend factor is a weighted average of
several different trend factors, making the calculations appear more involved than they
actually are. Most of the trend, however, arises from anticipated changes in average
weekly earnings for insurance company employees. Historical values produced by the
Bureau of Labor Statistics are displayed on Slide 19 along with the WCRIB projection.
Additional information on expenses is displayed on Slides 18 and 20.
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There is one type of expense which more properly belongs in a discussion of the
estimation of losses: loss adjustment expense. The basic approach to estimating this type
of expense, however, is similar to that used for variable expenses. While other types of
variable expenses are measured relative to premiums, loss adjustment expenses (which
cover the costs directly associated with the settlement of claims) are measured relative to
losses. As a result, these expenses are translated into a loading factor of 1.20 (+20%) that
is applied to losses excluding loss adjustment expenses.

Estimating Underwriting Profit

While the loading for underwriting profit appears superficially to be another variable
expense, it is in practice estimated based on a much different approach. Specifically, the
WCRIB uses a model that calculates a profit provision implying the following condition:

Present Value (Premiums) = Present Value (Losses + Expenses + Dividends + Federal Income Taxes)

The resulting profit provision is a negative value (specifically -4.2%) because insurers on
average collect premiums well before they pay out losses and expenses, allowing them to
earn investment income. Incremental quarterly cash flows for premiums and losses are
dispiayed on Slide 22. The specific model used in the filing assumes that insurance
companies invest in risk-free instruments (Treasury bills and bonds) but also allows
insurers to be compensated for the underwriting risk associated with insurance. While the
details of the model are difficult to explain briefly, it 1s important to note that the same
basic model has been used in the determination of workers’ compensation rates in
Massachusetts for many years.

Sensitivity of Indicated Rate Changes to Factors

Measuring the sensitivity of the indicated rate change to the various factors that
determine it is in some ways a difficult exercise. While a small percentage change in the
premium on-level factor has a large cffect on the rate change, for example, there is
generally very little dispute about how this factor should be calculated. As a result, the
indicated rate change is in practice not sensitive to this factor. Loss trend factors, on the
other hand, have a significant effect on rates and are subject to a fair amount of
judgement. As aresult, the indicated rate change is quite sensitive to this factor. For the
purpose of this document, however, the following table uses as a measure of sensitivity
the effect on the indicated rate change of a 1% increase in a given factor (for example, an
increase from 3.00 to 3.03). Because the WCRIB prepares two separate indications (one
based on AY94 and one on PY93), we have applied the changes to both indications at
once in determining the effect on the rate change. The results should be interpreted with
caution.
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Sensitivity of Indicated Rate Change to a 1% Increase in Factors

Factor Effect on Rate Change
Loss Development Factor: Indemnity +0.28%
Loss Development Factor: Medical +0.14%
Adjustment for Escalated Benefits +0.28%
Benefit Level Factor +0.81%
Law Amendment Factor +0.81%
Loss Trend Factor +0.81%
Loss Adjustment Expense Factor +0.81%
Expense Trend Factor +0.08%
Premium Development Factor -0.88%
Premium On-Level Factor -0.88%
Payroll Trend Factor -0.88%
Variable Expense Ratio (+1% additive) +0.99%

Classification Ratemaking

The basic idea behind classification ratemaking is to reflect classification information to
the extent reasonable and to rely on other information to the extent necessary. The
WCRIB filing uses three years of individual class data in its calculations, but most
classifications still have insutficient experience to rely on completely.

The easiest way to understand the current procedure is through review of an example. As
shown on Slide 25, the procedure begins with a calculation of separate pure premiums for
serious, non-serious, and medical claims. Individual claims in the data are capped at
$200,000 to obtain primary losses: development and benefit level factors are applied as
above in order to place all three years of data on a consistent basis. Because each
classification has some potential for larger losses, however, an excess factor is applied to
the primary losses to obtain expected total losses. Payroll is also adjusted in order to
place all three years on a consistent basis. Adjusted three-year losses are then divided by

adjusted three-year premiums in order to obtain Massachusetts pure premiums for the
classification.

As shown on Slide 26, these Massachusetts pure premiums are then weighted with two
other quantities: countrywide pure premium for the class (generally as estimated by the
NCCI) and the pure premiums underlying the current rates. The weighted average of
these three quantities is referred to as formula pure premium. In general, the larger the
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volume of data in a classification, the more weight it will receive and the less weight will
be applied to the other two quantities.

Finally, as shown on Slide 27, the formula pure premiums for all three types of claims
(serious, non-serious, medical) are summed and then converted to an average rate through
application of a rate factor, which essentially loads the pure premium for expenses and
profit. This average rate is then converted to a manual rate after considering the effects of
merit rating, ARAP, the construction credit program, and other discount and surcharge
programs. Final rates are subject to a variety of caps, although none apply in the

example.

Appendix: Algebra of Basic Ratemaking Formula
Let L = future losses
F = future fixed expenses
P = future premium with no rate change
V = the ratio of variable expenses to premium
and C = indicated percentage change in premium.
The “break-even” premium P, can be defined as the premium that will provide just
enough to cover losses (L), fixed expenses (F), and variable expenses (V times P,). In
algebraic terms:
P,=L+F+(VxP,).
Some algebraic manipulation of this formula yields:
P,=(L+F)/(1-V)
Since C = (P,/P) -1 by definition. we can then substitute the above formula to obtain:
C={[(L+E)/(1-WV]}/P-1.
which can be rearranged to vield:

C={[(L+F)/PI/(1-V)}-1.

This formula is equivalent to the C = (I / A) - 1 formula on Slide 3.
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Massachusetts Workers’ Compensation Rates
Losses and Profits

Introduction

While the calculation of indicated rate changes for Massachusetts workers’ compensation
rates is a detailed process with many components, two of its most important underlying
elements are the estimation of future losses (which primarily depend on benefit structure,
utilization of benefits, and inflation in medical costs) and the determination of a
corresponding underwriting profit provision. While the calculation of the underwriting
profit provision also depends on many other values (expenses, tax rates, and interest rates,
for example), it has a strong relationship to estimated losses and in particular to the
timing of those losses.

After the fact, however, actual losses will never be identical to estimated losses. Asa
result, actually realized profits will differ from what the profits intended in the rate
calculation. Further complicating matters is the fact that after-the-fact profits can be
measured in multiple ways.

In the rest of this document, we:

1) describe some of the phenomena affecting the estimation of losses,

2) explain the derivation of the underwriting profit provision in rates,

3) discuss several different measures of after-the-fact profit, and

4) show how changes in benefit levels and inflation can affect after-the-fact profit.

Estimating Losses

When rates are determined, the losses that will occur in the future are not yet known; they
must be estimated. The approach used by the WCRIB, like most actuarial approaches,
starts with past losses and projects them forward based on historical patterns. These
historical patterns are of two types: loss development and trend. Loss development refers
to the change over time of the losses corresponding to a fixed set of claims in a given
experience period, for example, all claims arising from workplace accidents in 1994
(“accident year 1994”). Losses corresponding to a fixed set of claims tend to grow over
time for several reasons: lags in reporting claims to the insurer, new medical information
coming to light, changes in the procedures used by the insurer to pay or reserve claims,
and the accumulation of indemnity payments.

Slide 1 illustrates in a triangular format how paid indemnity losses for the Massachusetts
workers’ compensation insurance industry have grown for claims in accident years 1990
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through 1994. The “report” periods across the top of the exhibits indicate how long has
elapsed since the beginning of the accident year. Each report occurs at 12-month
intervals. For example, accident year 1990 at first report is being evaluated as of
12/31/90, at second report as of 12/31/91, and so on.

While the WCRIB uses more than one estimate of future losses in its rate filing, we focus
in this document solely on how paid losses behave since it is the timing of loss payments
that dictates how long insurers will be able to hold and invest the cash arising from
premiums. For purposes of illustrating some of the phenomena that affect loss payments,
we have built two models of past incremental loss payments for the entire Massachusetts
workers’ compensation industry, one for indemnity losses and one for medical losses.
These models are based on several items: payroll, benefit levels and structure, and wage
and medical inflation.

The basic components of the indemnity model are as follows:
1) payment patterns for losses as if they were unaffected by inflation or payroll changes,
with a different pattern for each of the three periods affected by significantly different

benefit structures (1978-86, 1987-91, and 1992-94);

2) apast inflation index for each calendar year based on changes in the state average
weekly wage; and

3) aconstant for each year based on payroll.
For example, the payment pattern for accident year 1991 indemnity losses is:
16% in first year,
28% in second year,
20% in third year,
12% in fourth year,
8% in fifth year,
5% in sixth year,

with the remaining 11% spread out over nineteen more years.

The wage inflation index for the first few years after 1979 is:

1979  1.000
1980 1.093
1981 1.205
1981 1.307
1982 1.396
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and so on for more recent years, with each year’s index equal to the previous year’s value
times the change in the state average weekly wage for the year.

The estimate of paid losses for any combination of accident year and calendar year (e.g.,
accident year 1991 losses paid in 1994) is then given by the following formula:

Paid loss = Constant x appropriate payment percentage x appropriate inflation factor.

For accident year 1991 indemnity loss payments in 1994, for example, the estimated loss
using this model equals:

Constant: $431M
X Payment Percentage: 12%
X Inflation Factor: 2.497
= Estimated Incremental Loss: $129M

We can then accumulate all of the estimated incremental loss payments to obtain
estimates of cumulative loss payments.

The basic components of the medical model are almost identical to those of the indemnity
model, except that we have used medical cost inflation instead of wage inflation. Further,

the constants and payment percentages are of course somewhat different from those for
indemnity losses.

Calculating the Underwriting Profit Provision

In its rate recommendation, the WCRIB uses a profit provision expressed as a percentage

of premium (specifically, -4.2% in the most recent filing). This percentage is obtained
using a formula that satisfies the following condition:

Present Value (Premiums) = Present Value (Losses + Expenses + Dividends + Federal Income Taxes).

The resulting profit provision is a negative value because insurers on average collect
premiums well before they pay out losses and expenses, allowing them to earn
investment income. The specific model used in the filing assumes that insurance
companies invest in risk-free instruments (Treasury bills and bonds), that they hold a
gradually decreasing amount of surplus to cover losses greater than expected, and that
they should be compensated for the underwriting risk associated with being in the
insurance business. The same basic model has been used in the determination of
Massachusetts workers’ compensation rates for many years.
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In order to illustrate the basic idea behind this formula, suppose that expenses, dividends,
and federal income taxes are all zero. (In practice, all of these items have significant
effects, but we ignore them here for the purpose of this explanation.) In this case, the
above condition becomes:

Present Value (Premiums) = Present Value (Losses).

Suppose as well that all premiums are collected immediately but that losses are paid over
the course of the next three years: 50% one year from now, 30% two years from now,
and 20% three years from now. Finally, suppose that the interest rate appropriate for use
in the calculation is 3%. In this case, the present value of losses equals:

50% + 30% + 20%
1.03 (1.03 x 1.03) (1.03 x 1.03 x 1.03)

or 95.12% of ultimate losses. In other words, for every $100.00 of losses, we only need
to charge $95.12 in premiums in order to satisfy the condition above. We can now
calculate the underwriting profit corresponding to these premiums and losses as follows:

Underwriting Profit = Premiums - Ultimate Losses
= $95.12 - $100.00
= -$4.88

-5.1% of premium.
The underwriting profit provision in this extremely simplified case is -5.1% of premium.

As noted above, the actual calculation of the profit provision depends on many other
items: expenses, dividends. federal income taxes, actual interest rates, the appropriate
amount of surplus to be held by insurers, and the appropriate compensation for the risk of
being in the insurance business. Further. the cash flows do not extend over three years, as
in the simple example above; they extend for more than fifty years, although the dollars
involved eventually get very small. For example, the WCRIB’s most recent calculation
of profit provisions assumed that losses for the policy period beginning 7/1/96 would be
paid out in the percentages displayed in the table on the next page.
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Payment Period Percentage Paid
7/1/96-6/30/97 19.2%
7/1/97-6/30/98 26.2%
7/1/98-6/30/99 16.4%
7/1/99-6/30/00 8.8%
7/1/00-6/30/01 5.3%
7/1/01-6/30/02 3.5%
7/1/02-6/30/03 2.8%
7/1/03-6/30/04 1.8%
7/1/04-6/30/05 1.9%
7/1/05-6/30/06 1.2%
7/1/06-6/30/07 0.8%
7/1/07-6/30/08 0.9%
7/1/08-6/30/09 0.9%
7/1/09-6/30/10 0.9%
7/1/10-6/30/11 1.0%
7/1/11-ultimate 8.4%
Total 100.0%

In broad terms, however, all of these items can be captured by appropriate measurement
of cash inflows and outflows along with the determination of appropriate interest rates.
As a result, the simple example above will suffice for most of the rest of this document.

Measuring After-The-Fact Profit

Suppose an insurance company begins operating on 1/1/97 and writes a sufficient number
of policies on that day so that it expects to pay out $100 million in ultimate losses on
those policies. If we remain consistent with the simple example above, then the company
will collect $95,120,000 in premium on 1/1/97 and pay out the losses in three pieces: $50
million on 12/31/97, $30 million on 12/31/98, and $20 million on 12/31/99. Finally,

suppose as well that the company begins its operations with $50 million in assets. What
is the company’s profit in 19977

Depending on the purpose of its measurement, profit can be calculated several different
ways: excluding or including investment income, before or after taxes, and so on. In the
remainder of this section, we calculate profit four different ways:

1) excluding investment income but before taxes (“underwriting profit”),

2) including investment income but before taxes (“pre-tax statutory net income”™),
3) as calculated by the IRS for tax purposes (“taxable net income”), and
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4) including investment income and after taxes (“after-tax statutory net income”).

Underwriting profit is defined simply as earned premiums minus incurred losses and
expenses. Incurred losses are in turn defined as the total of loss payments and changes in
loss reserves during the year.

Earned premiums = $ 95,120,000

Paid losses = § 50,000,000

Year-end reserves = $ 50,000,000 (remaining payments of $30M and $20M)
Beginning reserves = $ 0 (company started 1/1/97)

Incurred losses = $100,000,000 ($50M plus $50M minus $0)

Incurred expenses = $ 0 (no expenses in this example)
Underwriting profit = -$ 4,880,000 (premiums minus incurred losses)

Pre-tax statutory net income is defined as underwriting profit plus investment income. If
we assume that the company made 5% on its invested assets (higher than the 3% value
used in discounting the losses; the 2% difference can be thought of as the compensation
for the risk of being in the insurance business), then we obtain the following result.

Underwriting profit = -$4,880,000 (from above)
Investment income on initial assets = $2,500,000 (5% of $50,000,000)
Investment income on invested premiums $4,756,000 (5% of $95,120,000)
Pre-tax statutory net income $2,376.,000

il

Taxable income as calculated by the IRS includes the difference between premiums and
discounted incurred losses (incorporating the change in discounted reserves rather than
the change in undiscounted reserves) as well as investment income. Discount factors are
published annually by the IRS. but tor our example we will use a factor consistent with

the 5% interest rate and ignore the fact that premiums would be different in the presence
of taxes. The calculation is as follows.

Earned premiums = $ 95,120,000
Paid losses = $ 50 000.000
Year-end reserves = $ 46,712,000 (discounted remaining payments)

i
=%}

Beginning reserves
Incurred losses

0 (company started 1/1/97)
$ 96.712,000 ($50M plus $46.7M minus $0)

Incurred expenses = $ 0 (no expenses in this example)
Underwriting profit = -$ 1,592,000 (premiums minus incurred losses)
Investment income = $ 7,256,000 (from above)

Taxable net income = § 5,664,000
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The federal tax rate applied to insurance companies is 35%. As a result, we can calculate
taxes as 35% of taxable net income, or $1,982.400. This leads to the fourth calculation of
profit.

Pre-tax statutory net income = $2,376,000 (from above)
Federal income tax = $1,982,400 (35% of taxable net income)
After-tax statutory net income = $ 393,600

We can now summarize the four profit calculations.

Underwriting profit = -$ 4,880,000
Pre-tax statutory net income = $2,376,000
Taxable net income = $5,664,000
After-tax statutory net income = § 393,600

As the summary indicates, “profit” can mean many things. As a result, any statement
concerning insurance company profits should be interpreted with caution, at least until
the source of the underlying numbers is specified precisely.

The Effect of Loss Reserve Revisions

All four profit measures above presumed that future loss payments were known precisely
and that year-end reserves were therefore accurate. In practice, however, reserves are
constantly revised since estimates of future loss payments constantly change. These
revisions can be substantial when. for example, a significant benefit change occurs. The
effects of such a change can be very hard to predict, particularly if it tends to affect more
severe claims, and it may be several years before a company’s reserve estimates fully
reflect the effect of the change. According to the insurance accounting rules, however,
these revisions in estimates increase profit (however measured) if the revisions are
downward and decrease profit if the revisions are upward.

The table on the next page illustrates the calculation of underwriting profit in 1997 and
1998 under two situations. In the first case, the company estimates its year-end 1997 and
year-end 1998 reserves perfectly. In the second case, the company’s estimate of year-end
1997 reserves is $10 million too high, but the estimate of year-end 1998 reserves is
accurate.

Ernst & Young LLP Page 7



Case 1 Case 2
1997 1998 1997 1998
Earned premiums $95,120,000 $0 $95,120,000 $0
Paid losses $50,000,000 $30,000,000 $50,000,000 $30,000,000
Year-end reserves $50,000,000 | $20,000,000 $60,000,000 $20,000,000
Beginning reserves $0 $50,000,000 $0 $60,000,000
Incurred losses $100,000,000 $0 $110,000,000 -$10,000,000
Underwriting profit -$4.880,000 $0 -$14,880,000 $10,000,000

For the two years combined, underwriting profit is the same in both cases, but the timing
between the two years is different since the over-reserving in Case 2 is corrected in 1998.

Sensitivity of After-the-Fact Profits

Using the loss models described earlier, we can measure the sensitivity of profits to
changes in some of the phenomena affecting losses. For example, a permanent 1%
increase in the inflation rate has the effect of increasing next year’s loss payments by
about 1%, those in the following year by about 2%, and so on. As a result, the longer that
it takes payments to be made, the bigger the potential effect of a change in the inflation
rate. Using the models we have developed, we estimate that a permanent 1% increase in
the inflation rate has the effect of increasing losses by about 5%. Since the last WCRIB
profit provision was about -4.2%, this change would have the effect of generating an
underwriting profit of about -9.4%, or more than double the originally anticipated value.

Similarly, we can estimate the effect of a permanent 1% increase in effective benefit level
(through, for example, a 1% increase in claims frequency). In this case, losses would
presumably rise by about 1%. which would have the effect of changing the after-the-fact
underwriting profit to about -5.3% from the originally anticipated -4.2%.
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Calculation of WCRIB Indicated Rate Change
Changes in Methods and Data
Filing for 1/1/98 Effective Date vs. Filing for 7/1/96 Effective Date

Introduction

In its most recent filing, the WCRIB requested an average rate decrease of 11.1% but
partitioned this average into two components: an average rate decrease of 12.2% for
voluntary market risks and an average rate decrease of 3.5% for residual market risks.
The primary purpose of this document is to describe the major changes in ratemaking
methods employed by the WCRIB in that filing and to quantify the effects of those
changes on indicated rates.

As it turns out, there have been very few significant changes in methods in the Bureau
filing this year. Rates are nonetheless indicated to change significantly. We have
therefore attempted to quantify the effects of the most recent data on indicated rates. It is
important to emphasize. however. that these data effects follow directly from the selected
methods; they do not in and of themsclves indicate that any particular methods are
actuarially inappropriate.

Changes in Methods

While there are always several minor technical adjustments in any WCRIB filing, there
are fortunately only two significant changes to the Bureau's methods in the filing for rates
effective January 1. 1998. The more important of these changes is the introduction of a
10% residual market surcharge. Under this proposed surcharge, the recommended
average rates for voluntary market risks are about 1.2% lower than they would have been
in the absence of the surcharge. Similarly. the recommended average rates for residual

market risks are about 8.5%% higher than they would have been in the absence of the
surcharge.

While the introduction of any cost-based rate change (including a residual market
surcharge) is actuarially reasonable. the effects it will have on the workers’
compensation market are difficult to assess in advance. It is likely, however, that
introducing such a surcharge will be less disruptive when the residual market is small
than when it is large. Since the residual market is currently relatively small, this is at the

least a reasonable time to introduce the surcharge, especially at the modest level the
Bureau has proposed.

While the basic effect of the surcharge is easy to understand, there are some related

effects that arise from the proposal. For example, the Bureau calculates an adjustment
factor to reflect the impact of large dollar deductible (LDD policies) that is affected by
the proposed surcharge. Under the Bureau formula for this adjustment factor, ultimate
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losses are adjusted by a factor of 0.996 in the current filing (i.e.. based on a 10%
surcharge). Had the Bureau not proposed the residual market surcharge, this factor would
instead be 0.992 if all else were held constant (although other parameters in the formula
would also change in the absence of the surcharge). We believe, however, that these
related effects are reasonably small.

The second important change is the use of commission and other acquisition expense
ratios that are higher than the average ratio over the most recent available three years.
Under the new approach, the Bureau's estimated acquisition expense ratio is 8.0%. Had
the Bureau continued with the use of the three-year average, this ratio would have been
approximately 6.2%, which in turn would have generated a rate change indication of
about -12.9% instead of the filed -11.1% (again, with all else held constant).

The Bureau cites three reasons for moving away from the three-year average approach:

1) the ongoing depopulation of the residual market, with a resulting movement away
form the relatively low commission rates for risks in the residual market;

2) the recent shift from direct writers to agency companies, implying that more recent

data is likely to be more indicative of the actual acquisition expense ratios in 1998;
and

3) the ongoing declines in manual rates, with a corresponding increase in acquisition
expense ratios under the assumption that acquisition expense dollars decline less
rapidly than rates have declined.

We believe that all of these reasons have some validity and together serve as reasonable
justifications for the Bureau's change in method. We note, however, that it would be
important to apply the same approach if the shifts in the market were going in the
opposite directions. If., for example. the residual market began to increase substantially
then it would be appropriate to retlect the movement towards its relatively low
commission rates. Similarly. a hvpothetical series of increases in manual rates would

presumably generate a decline in acquisition expense ratios that would also be
appropriate to reflect.

Finally. we note a minor change: the Bureau's separate inclusion of pool administrative
expenses this year. which has a small cffect (+0.3%) on the indicated rate change. It is
unclear from the filing whether these expenses have not been included before or whether
they have simply not been separately identified in prior filings.
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Changes in Data

Even with no changes in methods. the Bureau filing would indicate that some rate change
was needed just based on the use of more recent data. We have quantified the effect of
these changes in data in the following way:

1) Starting with the previous rate filing (rates effective 7/1/96), we change each rate
component in succession. Reported losses, development factors, trend factors, and
expense ratios are all examples of rate components.

2) After each change, we calculate what the 7/1/96 rate indication would have been had
more recent data been used.

3) Finally, we calculate the difference between what the rate indication would have been
using the more recent data and what is was before using the more recent data. This
difference is a reasonable measure of the effect of using the more recent data.

Using reported losses, for example, the calculation goes as follows:

1) The 7/1/96 filing had an indicated rate change of -10.9%.

2) Substituting policy year 1994 losses and accident year 1995 losses, which are used in
the 1/1/88 filing, for policy vear 1993 losses and accident year 1994 losses, which are
used in the 7/1/96 filing, changes the 7/1/96 rate indication to -19.5%.

3) The difference between -19.3% and -10.9% is -8.6%, which is the value of using the
more recent reported losses.

In other words, the decline in reported losses of nearly 11% from PY93/AY%4 to
PY94/AYO9S translates to an 8.6%¢ decline in indicated rates, even with no change in the
methods used to calculate reported losses. Of course, reported premiums also declined by

about 11% over the same period. the effect of which roughly offsets the effect of the
decline in reported losses.

Table ! on the next page lists the values measured in this way for each rate component
other than the introduction of the residual market surcharge.
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Table 1: Values of Changes to Individual Rate Components

Effect of Effect of

Change in Change in Change in Total
Rate Component Method Method Data Value
Reported Losses None +0.0% -8.6% -8.6%
Reported Premiums None +0.0% +10.1% +10.1%
Reported Expenses Pool admin exp +0.3% -0.7% -0.4%
Loss Development None +0.0% -0.5% -0.5%
Premium Development | None +0.0% +0.0% +0.0%
Benefits/Law Changes | None +0.0% +0.9% +0.9%
Premium Level Factor | None +0.0% +0.8% +0.8%
LDD Adjustment None +0.0% +0.6% +0.6%
LAE Factor None +0.0% +0.7% +0.7%
Off-Balance Factors None +0.0% -8.0% -8.0%
Loss Trend Factors None +0.0% +2.1% +2.1%
Payroll Trend Factors | None +0.0% -0.7% -0.7%
Expense Trend Factors | None +0.0% -0.6% -0.6%
Acq Expense Ratio > 3-yr average +1.8% +0.7% +2.5%
Premium Tax None +0.0% -0.1% -0.1%
Premium Discount None +0.0% +1.3% +1.3%
Underwriting Profit None +0.0% -0.3% -0.3%

A few additional comments on some of the values in Table | are appropriate.

First. the values for each component assume that every component listed above it in the
table has already been changed. As a result. calculating the values in a different order
would have generated somewhat different results, although the small effects would
probably have remained small and the large effects would have remained large. It is
likely that all of the values in Table | would remain within 1% of the displayed values
regardless of the order in which the calculations were performed.

Second, some of the effects arc better considered on a combined basis rather than
individually, particularly since method changes are not a large issue in this filing. For
example. all of the loss effects (reported losses, loss development, benefits/law changes,
LDD adjustment, LAE factor. and loss trend factors) could be combined into a single
number, which would be -4.8% in this case. On the premium side, the previous rate
change affects several rate components: reported premiums, the premium level factor,
and the premium discount factor. Combining values in this way into other broad
categories leads to the Table 2 on the following page. We have included off-balance
factors and payroll trend factors in the premium category and premium tax is included in

the expense category.
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Table 2: Values of Changes to Grouped Rate Components

Effect of Effect of

Change in Change in Change in Total
Rate Component Method Method Data Value
Losses None +0.0% -4.8% -4.8%
Premiums None +0.0% +3.5% +3.5%
Expenses Pool admin +2.1% -0.7% +1.4%

exp; > 3-yravg
Underwriting Profit None +0.0% -0.3% -0.3%

Third, the measured effect of the change in trend factors is partly overstated since the

trend period used in the 1/1/98 filing is (appropriately) six months longer than that used
in the 7/1/96 filing. This longer trend period arises because of the longer time between
the average dates in the filing data and the time period for which rates will be effective.
In the 7/1/96 filing, for example. the accident year data had an average accident date of
7/1/94 while the average accident date underlying the then-proposed rates was 7/1/97, a
difference of 36 months. In the current filing. on the other hand. the accident year data
has an average accident date of 7/1/93 while the average accident date underlying the

proposed rates is 1/1/99, a difference of 42 months. The annualized trend factors,
however, are similar in both filings.

Fourth, the effect of the change in off-balance factors is large (relative to the effects of the
other rate components) and merits some additional examination. The table below
displays the individual off-balance tactors from both the 7/1/96 and 1/1/98 filings.

Table 3:

Off-Balance Factors

7/1/96 Filing Value 1/1/98 Filing Value
Off-Balance Factor PY93 CY94 PY94 CY9S
Experience Rating 0.991 1.020 1.048 1.038
All-Risk Adjustment Program 0.961 0.993 1.022 1.004
Construction Credit Program 0.989 0.996 1.004 1.003
Insolvency Fund 0.995 0.998 1.001 1.001
Product of All Factors 0.937 1.007 1.075 1.046

As the table indicates, the biggest changes are in the policy year experience rating and
ARAP factors, which each increase by about 6%. The change in experience rating factor
follows directly from the change in the average experience modification factor from
+2.4% in policy year 1993 to -3.7% in policy vear 1994 (for comparison, the average
experience modification factor in policy year 1992 was +5.3%). Since the Bureau is
filing rates that are intended to be consistent with an average experience modification
factor of 0.0%, it adjusts the reported premiums by an amount that offsets the experience
modification factor underlying those premiums. Similar logic applies to the remaining
factors. While the swings that occur are an indication of the difficulty of balancing the
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various discount/surcharge programs in advance, they do not arise from any change in the
method used by the Bureau to account for the effects of these programs, nor does their
magnitude indicate that the method used to calculate these factors is inappropriate.

Conclusion

The average rate indication in the Bureau's 1/1/98 filing is driven primarily by changes in
data, not by changes in methods. The few method changes that affect average rates
primarily concern expenses and only affect indicated rates by about 2%. Further, even
those limited changes are actuarially reasonable, presuming that they would also be
applied in a time of increasing manual rates rather than just in the current environment.
While the effects of the data changes are more substantial. these effects follow directly
from the selected methods.

The introduction of a residual market surcharge, which affects voluntary and residual
market rates separately but which has no effect on overall average rates, is also actuarially
reasonable. But the effects it will have on the workers’ compensation market are difficult
to assess in advance. As discussed earlier. introducing the surcharge when the residual
market is relatively small is likely to be less disruptive than would be doing so when the
residual market is large. Whether or not any disruption that occurs is too much or too
little 1s a matter for non-actuarial discussion.

While the primary purpose of this document has been to describe changes between the
current and prior Bureau filings. we note that our review of the filings also allows us to
judge the actuarial reasonableness of the various methods employed by the Bureau
throughout its calculations. Based on our review., we have concluded that the rates
proposed by the WCRIB in its filing of August 14, 1997 appear to satisfy the statutory
criterta of M.G.L. ¢. 152 §53A(2): that is. the proposed rates are “not excessive.
inadequate. or unfairly discriminatory tor the risks to which they respectively apply™ and
“fall within a range of reasonableness.”™
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