BWC Board of Directors

Actuarial Committee

Thursday, July 21,2008 3:00 P.M.

William Green Building

Neil Schultz Conference Center

30 WEST SPRING ST., 2" FLOOR (MEZZANINE)
COLUMBUS, OHIO 43215

Members Present: Charles Bryan, Chairman
David Caldwell
Philip Fulton
James Hummel
Jim Matesich
Members Absent: William Lhota, ex officio

Other Directors Present:  James Harris and Larry Price

Counsel Present: John Williams, Assistant Attorney General

CALL TO ORDER

Mr. Bryan called the meeting to order at 3 P. M. and the roll call was taken. Mr. Bryan introduced
Mr. Caldwell as a new member of the Actuarial Committee. He thanked Mr. Harris for his prior service.

MINUTES OF JUNE 25 & 26, 2008

Mr. Matesich moved that the minutes of June 25 & 26, 2008, be approved. Mr. Hummel
seconded and the minutes were approved by a unanimous roll call vote.

NEW BUSINESS/ACTION ITEMS

None



DISCUSSION ITEMS
MIRA Il UPDATE

Rex Blateri, MIRA Il Project Manager, delivered a preliminary report in which he reviewed
statistics of both MIRA | and MIRA 11 from June 30. An online tutorial for the public will be available
July 30. Web-testing begins today. BWC should reach the goal of online availability of September 5.
When online, BWC staff will be able to repredict reserves by correcting claim factors.

Mr. Bryan asked if there was a MIRA Il user group. Mr. Blateri replied there was a user group
and it will be brought back to evaluate MIRA II in the near future.

Mr. Blateri compared 71,325 claims with both MIRA | and MIRA 11 reserves. Aggregate reserves
under MIRA Il were lower than MIRA I; MIRA |1 exhibited improved and quicker stop logic; MIRA I
rendered lower average reserve predictions; and MIRA 1l exhibited more claims with reserves equal to
zero.

Mr. Fulton asked if MIRA Il uses thirteen months of inactivity as the cut-off date for determining
if a claim is dormant. Mr. Blateri replied that thirteen months is still the rule, however, other stop-logic
criteria will set a reserve of zero before the thirteen months are up.

Mr. Bryan asked if MIRA | over-reserved. John Pedrick, Chief Actuarial Officer, reported that
MIRA I did so on many claims. Mr. Price asked why and Mr. Pedrick replied that the MIRA 1l design is
based on “per claim accuracy,” whereas MIRA | increased reserves to make the aggregate total equal to
the reserve audit.

Mr. Blateri further reported that when looking at Type 9 claims, in which permanent conditions
are identified, then the claim count is reduced by 11,000 claims for MIRA II. With respect to death
claims, MIRA I initially identified only $341,000 in reserves. Fair Isaac was contacted and agreed the
system was defective on that issue and a correction was made. Increases in reserves for PTD claims are
the result of improvements in medical predictors.

Mr. Bryan stated that the Workers' Compensation Board will need future reports on
improvements. Mr. Pedrick replied that MIRA Il will improve individual claims reserves and experience
rating and evaluate the reserve audit. Mr. Bryan added that the differences between MIRA Il and the
reserve audit will need reconciliation. Mr. Pedrick also added that because a history of incurred losses
was lacking until recently. When a history is available it will bridge the two reserves.

RESERVE AUDIT PROCESS

Jeffery Scholl, Oliver Wyman Consulting Actuaries, reviewed the June 30, 2007, actuarial
reserve audit as a prelude to the August report for the 2008 reserve audit.

Mr. Bryan asked if the Actuarial Committee will receive the data to measure the accuracy of the
reserve audit. Mr. Scholl replied that the data will be included in the bound volume of the reserve audit
report. Mr. Bryan added that the Actuarial Committee will need reports on the reserve on a regular basis.

Mr. Scholl reported that Oliver Wyman relied on payment data because of the lack of claims
reserves in the past. With respect to the 2008 reserve audit, the process will be similar to prior years;



Oliver Wyman will take a closer look at whether there has been a reduction in the amount of benefits
because of the impact of lump-sum settlements; and Oliver Wyman will comment on the potential impact
of the Ohio Supreme Court decision in the Wise case, which permits reopening of lump-sum settlements
when the injured worker was not represented by an attorney.

Mr. Bryan commented that the Actuarial Committee is best equipped to evaluate assumptions, not
the methodology. Mr. Scholl replied the assumptions will be documented and set out in the report. Oliver
Wyman will illustrate the report using the medical inflation assumptions.

Mr. Harris asked why there was lower growth in award of PTD benefits. Marsha Ryan, BWC

Administrator, replied that there has been an overall decline in the number of claims filed. Mr.
Fulton added that the Industrial Commission hearing officers currently use the disability factors
differently in PTD applications. Mr. Scholl also cited the decline in industrial jobs.

HB 100 ACTUARIAL STUDIES

Ann Shannon, Legal Counsel, reported on the actuarial reports required by H. B. 100 and other
provisions of the Ohio Revised Code. The report was requested at the June meeting of the Actuarial
Committee. Some reports are mandatory, some are discretionary, and some may be combined with those
to be submitted to the Workers' Compensation Council. BWC is meeting the statutory requirement for an
actuarial study of the Ohio workers’ compensation system and a comparison of that system with other
states’ workers’ compensation systems with the Oliver Wyman actuarial audit and the Deloitte actuarial
study.

Mr. Bryan reported that he would be meeting with Representative William Batchelder of the
Workers' Compensation Council on August 4 to open communication and determine if actuarial studies
can be coordinated to prevent duplication.

With respect to requesting additional actuarial studies, Ms. Ryan reported that a sixty-day period
for requesting a study of pending legislation could be too short a period of time to retain an actuarial firm
under the requirements of state contracting. Instead, an actuarial firm would need to be under contract
prior to the introduction of legislation to perform an analysis of the legislation. She further reported that
the next meeting of the Workers' Compensation Council will be on August 13. Mr. Pedrick state he
would seek clarification whether a letter from the BWC Chief Actuary would satisfy the pending
legislation study requirement.

FIVE-YEAR RULE REVIEW

Tom Sico, Assistant General Counsel, recommended amendments of three rules of Ohio
Administrative Code Chapter 4123-17 as part of the five-year rule review. BWC also recommends that
ten rules not be changed. The remaining rules of the chapter are rating rules which are exempt from
approval by the Joint Committee on Agency Rule Review (JCARR). Rule 4123-17-01 is amended to
change the name of the body from the Workers' Compensation Oversight Commission to the Workers'
Compensation Board. Rule 4123-17-27 is amended to no longer require written, signed protests. This
matches current procedures and the joint electronic signature rule of BWC and the Industrial
Commission.



Mr. Fulton recommended a further amendment to Rule 4123-17-27 that it follow electronic filing
rules already in place. Mr. Caldwell recommended adding a definition of “in writing.” Mr. Sico reported
he will add these changes and transmit them to the Actuarial Committee before the July 25 meeting of the
Workers' Compensation Board.

Mr. Sico also reported that Rule 4123-17-10 is being amended to reflect the change in H. B. 100
that removes the discretion to declare an excess of premiums from the Administrator to the Workers'
Compensation Board. However, the Workers' Compensation Board could initiate the policy it wants in
connection with the rule change. Currently, the amendment is only made to comply with the statute.

Mr. Harris stated he was against any dividends and preferred lower premium rates. Mr. Price
added that any changes needed to comply with H.B. 100. Mr. Fulton stated the Actuarial Committee
should approve the rule and report to the Workers' Compensation Board that the Actuarial Committee will
address the dividend policy at a later date.

Mr. Fulton moved that the Actuarial Committee recommend that the Bureau of Workers'
Compensation Board of Directors approve the Administrator’s recommendations on the five year rule
review of thirteen rules of Chapter 4123-17 of the Administrative Code as amended today, July 21, 2008.
The motion consents to the Administrator retaining ten rules without change, and amending Rules 4123-
17-01, 4123-17-10, and 4123-17-27 as presented today. Mr. Matesich seconded the motion. The motion
was approved by unanimous roll call vote.

CHIEF ACTUARIAL OFFICER REPORT

Mr. Pedrick reported that BWC is forming teams needed to implement the plan to restore equity
to rating programs. One team will implement a split experience rating plan and set caps on premium
increases. A second team will address new product offerings such as deductibles, shared savings plan, and
implementation of recommendations from the Deloitte study.

Mr. Bryan asked about the reception of the change of the credibility tables to a maximum of 77%.
Mr. Pedrick reported there was some reaction, but that none he had received was positive. So additional
outreach was necessary. Ms. Ryan read from a copy of a letter sent by Sheakley Uniservice which linked
the change in the credibility to other, but unrelated, economic issues in the state, such as the minimum
wage and energy costs. She distributed copies to the Actuarial Committee. Ms. Ryan committed BWC to
continue to reach out to TPAs. Also, she reported that some group sponsors have thanked BWC for
changes to the credibility tables.

On other issues, Mr. Pedrick reported that the next report from Deloitte Consulting would be at
the August meeting. A MIRA Il report was given today and shows BWC is meeting all timelines and
resolving implementation problems. BWC is moving ahead with a plan to set premium rates for two years
for state agencies to meet budget schedules. Finally, he reported that he has met with BWC Human
Resources on plans to increase staffing of the Actuarial Division.

COMMITTEE CALENDAR

Mr. Bryan reported that there would be an educational session on August 27 at which there would
be a further report from Deloitte. At the August 28 regular meeting, Oliver Wyman will present the
reserve audit.



Mr. Matesich requested that the education session be moved to August 28 because the
Governance Committee will not meet that day. Don Berno, Board Liaison, replied that he would be able
to make that change.

ADJOURNMENT

There was a motion to adjourn by Mr. Fulton, second by Mr. Caldwell. Mr. Bryan adjourned the
meeting at 5:00 pm.

Prepared by: Larry Rhodebeck, Staff Counsel
H:\Word\ld\WCB Actrl 0708.doc
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1

Introduction

The enclosed report provides an independent actuarial audit by the firm of Oliver Wyman
Actuarial Consulting, Inc. of the unpaid loss and LAE of the State Insurance Fund (SIF)
and related funds administered by the Ohio Bureau of Workers” Compensation (BWC).
The unpaid loss and LAE is an estimate of the future payments for Ohio workers covered
by the Funds for injuries sustained on or before June 30, 2008. These future payments

have been discounted to their present value as of June 30, 2008 at an assumed annual
interest rate of 5.00%.

Oliver Wyman Actuarial Consulting, Inc.
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2

Caveats

Unpaid loss and LAE estimates are projections of many future contingent events, and the
present value of the actual payments may vary significantly from our projections due to
factors such as the following:

« unanticipated changes in wage and benefit levels;

« legislative changes;

« changes in claims consciousness;

« changes in claims settlement practices, cost containment programs and fraud
investigation efforts;

« unexpected judicial interpretations of statutes;

. changes in medical inflation rates;

« changes in utilization of medical services.

We have relied on the accuracy of the data provided to us. Although we have performed
a number of tests to verify the reasonableness of the data, if the data are not complete or
are not accurate, revisions to our estimates may be required.

The estimates in this report were developed in accordance with the principles of the
Casualty Actuarial Society and the applicable standards of the Actuarial Standards Board.
Jeffery J. Scott, Principal, and Jeffery W. Scholl, Principal, are Fellows of the Casualty
Actuarial Society and members of the American Academy of Actuaries and meet the
Academy’s qualification standards to issue this report.

Oliver Wyman Actuarial Consulting, Inc. i
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3

Organization of Report

In addition to the Introduction and Caveats, our report is provided in two sections: (1) an
Executive Summary which discusses our primary assumptions, conclusions, and
interpretations of the results of our analysis; and (2) an Appendix which gives the detail
for our calculations and an explanation of our methodology. The Appendix contains
various sections by type of employer and by type of benefit, and separate sections are also
included for the related Funds.

The Executive Summary is divided into the following sections:

« Adiscussion of our conclusions

« A section describing the methodology used in our calculations

« A section describing the significant changes in our assumptions and methodology

« A cost trend analysis which provides summaries of trends in costs by benefit type and
historical relationships of loss costs to payrolls and covered employees

« Adiscussion of inflation assumptions for future medical payments

. Adiscussion of Permanent Total Disability claim frequency

Oliver Wyman Actuarial Consulting, Inc. iii
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A

Executive Summary

Conclusions

The unpaid liability for compensation and compensation adjustment expenses as of

June 30, 2008 indicated by our analysis is $356 million lower than the unpaid liability for
all Funds included in the BWC’s preliminary Financial Statements as of June 30, 2008.
The indicated June 30, 2008 SIF Fund Balance as a result of our adjustments to the
unpaid liability estimate is a surplus of $2.58 billion. The indicated total surplus
including the related Funds after adjustments for unbilled and retrospective premiums
receivable is $2.88 billion. The total adjustments and Fund Balances resulting from our
analysis are summarized by Fund in Exhibit 1.

Indicated SIF unpaid loss and LAE as of June 30, 2008 is higher than the June 30, 2007
unpaid loss and LAE by approximately $0.31 billion, or 2.0%. The change for all Funds
from 2007 to 2008 is an increase of $0.21 billion, or 1.1%. These changes are shown by
Fund in Exhibit 2, Page 1.

The changes in SIF unpaid loss and LAE between June 30, 2007 and June 30, 2008 can
be separated into three components:

- An “expected” addition to unpaid loss and LAE which is the result of the addition of
unpaid loss and LAE for another year of accidents (July 1, 2007 through June 30,
2008.) This amount is estimated to be $1.49 billion.

- A decrease in unpaid loss and LAE for accidents occurring prior to July 1, 2007. The
expected change in unpaid loss and LAE for these prior accident years is a decrease of
$881 million.

Oliver Wyman Actuarial Consulting, Inc. iv
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- An unexpected decrease in unpaid loss and LAE due to changes in the base of
payments and factors used to establish the unpaid loss and LAE for prior accident
years in this year’s report compared to last year’s report. These changes, which result
in a decrease of unpaid loss and LAE of approximately $259 million, amount to a
1.8% decrease in unpaid loss and LAE.

The three components of SIF unpaid loss and LAE changes are summarized in Exhibit 2,

Page 2. The “expected” change in unpaid loss and LAE amounts to an increase of 4.1%.

This is offset by the “unexpected” decrease in the amount of -1.8%. This reduces the toal
change in unpaid loss and LAE to an increase of 2.4%. We discuss these changes further
below.

One major “ingredient” in the expected change in unpaid loss and LAE is the
accumulation of interest, which results because we are now a year closer to all future
payments on prior years’ claims. Due to the accumulation of interest on prior years’
unpaid loss and LAE, the Fund’s fiscal/calendar year incurred losses (fiscal/calendar year
payments plus change in unpaid loss and LAE) are expected to be approximately $695
million (Exhibit 2, Page 2 Column (A) Line 2 + Column (A) Line 5) higher than the
expected discounted fiscal/accident year 2007/08 losses. The difference between the
2007/08 fiscal/calendar year and fiscal/accident year incurred losses is offset by the
investment income accumulated on the unpaid from prior accident years.

Factors affecting unpaid loss and LAE and incurred losses for the most recent accident
year are payroll increases and a negative “excess” trend in medical costs. Payroll changes
result in increases in compensation benefits of approximately the same percentage as the
increase in payrolls; this component of costs had been increasing approximately 3.4% per
year in recent years for private employers and 1.6% for public employers — taxing
districts. In addition, there is a negative “excess” trend in medical costs, resulting in
medical losses recently growing at an annual rate approximately 5.6% lower than payrolls
for PA. As a result of a decrease in the frequency of lost time claims, PA compensation
losses have also experienced reductions averaging approximately -6.1% per year (as a
percentage of payroll) in recent years; PEC has experienced annual decreases in
compensation losses of approximately -1.7% (as a percentage of payroll). We expect
total incurred losses will increase at a rate slightly higher than the payroll trend in the near
future as a result of the future excess trend in medical costs and a leveling of the
favorable decline in the frequency of claims.

The “unexpected” decrease in total unpaid loss and LAE is primarily attributable to
continuing favorable improvements in medical payments and loss development during the
last 12 months. The effects of these changes are summarized by type of benefit in Exhibit
3, Page 1. The “retrospective” calculations in column (3) provide the unpaid loss and
LAE that we now estimate should have been carried as of June 30, 2007. The
retrospective unpaid loss and LAE use the developments during the latest fiscal year on
claims occurring prior to July 1, 2007 and our current estimates of indicated unpaid loss

Oliver Wyman Actuarial Consulting, Inc. vV
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and LAE for these prior claims to re-state the required unpaid loss and LAE as of June 30,
2007.

The major dollar changes in the retrospective unpaid loss and LAE compared to the June
30, 2007 actuarial audit occur in the unpaid loss for medical and lump sum settlement
(LSS). The decrease in medical benefits accounts for $701 million. LSS accounted for
an increase of $513 million.

Oliver Wyman Actuarial Consulting, Inc. Vi
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S

Summary of Analysis

Overview of Methodology

Our methodology for projecting unpaid loss relies on trends and patterns in historical loss
payments to predict future payments. For the major benefit types we have relied
primarily on the historical relationships (persistency) of payments by age of development
since these relationships have proven to be statistically consistent indicators of future
payments. “Persistency” refers to the ratio of payments for a particular age of
development to payments for the prior age of development. For instance, if temporary
total (TT) payments for accident year 2005 were $100 million in 2007 and $90 million in
2008, we would calculate a persistency factor of 0.90 for the 2007 accident year for
calendar year 2008. Another measurement of persistency could be determined by
comparing payments per claim during 2007. For example, if medical payments per claim
averaged $100 per claim in the calendar year for claims that were four years old and $90
per claim during the same calendar year for claims that were five years old, we could
calculate a persistency factor of 0.90 for the fourth vs. fifth year of development based on
these relationships within this calendar year. In order to use the second measurement of
persistency to project unpaid medical loss, it is necessary to include explicit consideration
of the expected future trend in the average cost per claim.

We have used persistency factors to project the future payments (unpaid loss) for
temporary total disability (TT), living maintenance (LM), and death benefits since this
methodology has produced the most statistically consistent historical relationships of
payments for most years of development for these benefits. The weekly compensation
benefits for TT, LM, and death benefits are “fixed” for each claimant at the date of injury
or death, and the payments have tended to continue for relatively long periods of time. It
is logical to expect the payments for these benefits and the related medical payments to
exhibit particular patterns by benefit type which reflect the reporting pattern and the rate
at which these claims are eventually closed due to beneficiaries returning to work,

Oliver Wyman Actuarial Consulting, Inc. vii
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transferring to other compensation types, or in the case of death benefits, remarriage or
death of the beneficiary.

For medical payments, we have computed persistency factors by type of provider for lost
time claims as well as for medical only claims for all provider types combined. Explicit
considerations of the effects of inflation on medical costs (as measured by the annual
increase in average payment per lost time claim) have also been included in our
projections. The measurement of the increase in average payment per claim includes both
the inflationary increase in costs as well as the increase in “utilization” of medical
services. Based on the long term trend in the medical costs per claim, we have selected
an annual trend of 9% for our projections of future medical payments after June 30, 2008
for all provider types. Our trend assumption is based on long term national workers’
compensation trends. These trends are higher than the most recent trends observed in the
Ohio BWC data.

In the persistency method, we use a smoothing technique for the middle (for example 6 -
29) development years. The smoothing develops a constant persistency during this time
period. It is equal to the overall decay using each of the period’s average persistency.
This allows for incorporation of the overall average of all persistency factors during these
periods as well as to provide a stable decline from period to period.

For permanent total disability (PTD) and “Other Compensation” (Percent Permanent
Partial (%PP), Permanent Partial (PP), Temporary Partial (TP), Wage Loss (WL), Living
Maintenance/Wage Loss (LM/WL), Lump Sum Settlements (LSS), Lump Sum
Advancements (LSA) and Additional Awards (AA)), our projections use historical
relationships of “weeks of benefits” by development year. These are calculated using
payments, numbers of ultimate lost time claims (ultimate number of PTD claims for PTD
and LSA), and the average benefit level for each accident year. For the benefit types in
which changes were observed, more weight was placed on the calendar years deemed to
be most representative of expected future experience. We have also investigated the use
of persistency factors for these benefits; however, due to the limited duration for the other
compensation types and the long period of emergence for PTD benefits, the “weeks of
benefits” method is the more appropriate method for projecting these unpaid losses.

An additional clarification is required regarding the terminology used for persistency
factors calculated using the fiscal year data. In the Appendix, we have continued the use
of the terminology “calendar year” persistencies to describe the persistencies calculated
using the relationships between development years within a fiscal year to distinguish
these calculations from the traditional calculations of year-to-year development by
accident year.

Oliver Wyman Actuarial Consulting, Inc. viii
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6

Significant Changes in Assumptions/Methodology-
Interest Rate and Medical Inflation Utilization
Assumptions

There were no significant changes in the assumptions/methodology effective with this
audit that warrant specific mention. However, we continue to use this section to
document our assumption regarding the interest rate used to calculate discounted unpaid
loss and LAE and to document our assumptions for medical inflation and utilization
trends.

Interest Rate Assumption

The unpaid loss and LAE have been calculated using an interest rate assumption of
5.00%.

Audit

June 30, XXXX Interest Rate
Prior to 1997 7.00%
1997 6.75%
1998 6.50%
1999 6.25%
2000 and 2001 6.00%
2002 5.80%
2003 and 2004 5.50%
2005 and 2006 5.25%
2007 and 2008 5.00%

Oliver Wyman Actuarial Consulting, Inc.

g:\projectiobwc\aud0608\text\executive summary.doc



Audit as of June 30, 2008 Ohio Bureau of Workers’ Compensation

We have based our interest rate assumption on the BWC’s updated selection, which is
based on considerations including its position paper “Reserve for Compensation Discount
Rate - Selection of Rate” updated in July, 2008. The methodology was developed by
BWC during 1992 with input from Oliver Wyman Actuarial Consulting, Inc.

The Investment Income section (Appendix T) contains background information and
calculations of the financial impact of differing interest rate assumptions.

Assumptions for Medical Inflation and Utilization Trends

The trend assumption varies by provider type is as follows:

Provided Type Annual Trends
Hospital 9.0%
Physicians 9.0%
Pharmacies 9.0%
Chiropractors 9.0%
Rehabilitation 9.0%
Health Other 9.0%
Medical Only 9.0%

This is similar to the long term selections made in the June 30, 2006 and June 30, 2007
actuarial audits. However, in the last two evaluations, we used a slightly higher trend in
the first year of development.

Prior actuarial audits as of June 30, 2002, June 30, 2003, June 30, 2004 and June 30, 2005
used an assumption of 8% that increased to 9% after the first year for all provider types.

Prior actuarial audits as of June 30, 1999, June 30, 2000 and June 30, 2001 used an
assumption of 5% that increased to 9% by 1% annual increments.

Oliver Wyman Actuarial Consulting, Inc. X
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-

Cost Trend Analysis

Introduction

Exhibit 4 presents historical data and our estimates of historical (discounted) losses and
pure premium rates (i.e. discounted losses per $100 of payroll) for Private Employers
(PA) and Public Employer Taxing Districts (PEC). These charts and graphs represent the
premium rate (per $100 of payroll) that should have been collected for each accident
period to provide for all claims occurring in each accident year. These figures do not
include a provision for safety and hygiene, or administrative assessments.

Conclusions

The discounted values of medical costs for injuries occurring during 2008 are projected to
be $0.79 and $0.96 per $100 of payroll for PA and PEC respectively. These medical costs
now account for approximately 54.4% of the total benefits for PA and 64.9% for PEC
compared to approximately 46.8% for PA and 50.7% for PEC for injuries occurring
during 1996. As these figures demonstrate, the trend in medical costs over the thirteen-
year period has been higher than the trend in compensation benefits over the same period.
From 2004 to 2007, medical costs decreased approximately 5.6% for PA and increased
2.5% for PEC faster than payrolls on an annual basis compared to a decrease in
compensation benefits of approximately 6.1% for PA and a decrease of 1.7% for PEC.
Total benefits (per $100 of payroll) have decreased at an annual rate of 5.8% for PA and
increased at 0.9% for PEC over the period 2004-2007.

The average discounted medical claim costs per lost time claim for injuries occurring in
2008 are projected to be $31,891 for PA and $38,587 for PEC. From 2004 to 2007, PA
medical costs per lost time claim have increased approximately 4.6% per year while
compensation average claim costs have increased by approximately 3.9% annually. Total
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average claim costs have increased at a rate of approximately 4.3% for PA. Average PEC
medical costs have increased annually by approximately 6.4% and compensation claim
costs have increased by 2.0%. Total PEC average claim costs have increased annually at
a rate of approximately 4.7%.

Whereas the PA frequency has exhibited an annual decrease of approximately 4.8% over
the past 10 years, the PEC frequency has decreased only 0.9% a year over the past 10
years.
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8

Discussion of Medical Inflation Assumptions

Historical trends and pattern