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PENNSYLVANIA

Compensation Rating Bureau

June 23, 2023
VIA SERFF

The Honorable Michael Humphreys
Acting Insurance Commissioner
Commonwealth of Pennsylvania
Insurance Department

1311 Strawberry Square
Harrisburg, PA 17120

Attention: Mark Lersch, Director, Bureau of Property & Casualty Insurance
Michael McKenney, Actuarial Supervisor, Bureau of Property & Casualty Insurance

RE: PCRB Filing No. 340 — Experience Rating Plan Revisions Effective April 1, 2024
Dear Commissioner Humphreys:

On behalf of the members of the Pennsylvania Compensation Rating Bureau (PCRB), we hereby
submit a revised Experience Rating Plan (ERP) to be effective 12:01 a.m., April 1, 2024, with
respect to new and renewal policies having Rating Effective Dates (RED) on or after that date.

Pertinent rating values consistent with the past approved filings are provided for Insurance
Department review on the justification of the proposed ERP. These values are contained within
the supporting information in the filing. Most importantly, this includes Table B, expected loss
cost factors that underlie the ERP Table A values, and collectible premium ratios measuring the
off-balance of the plan. The PCRB will provide updated values, as appropriate, with its annual
loss cost filing, which is expected to be submitted later this year, with a proposed effective date
of April 1, 2024. The PCRB hopes that the April 1, 2024, Loss Cost Filing can be prepared and
submitted following a decision on this filing so that the structure of the April 1, 2024, ERP is a
settled matter before submitting the annual loss cost filing.

An Actuarial Memorandum providing specific details supporting this filing and updated manual
pages are included with this submission.

Thank you in advance for your prompt attention and review of this filing. The PCRB will be
pleased to answer any questions or provide any available supplementary information that you or
your staff may require. Please direct any questions to Brent Otto, Vice President of Actuarial
Services and Chief Actuary.

Sincerely,

William V. Taylor
President
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PENNSYLVANIA

Compensation Rating Bureau

To: The Honorable Michael Humphreys, Acting Insurance Commissioner
From: Brent Otto, FCAS, MAAA, Vice President of Actuarial Services and Chief Actuary
Date: June 23, 2023

Subject: PCRB Filing No. 340 — Experience Rating Plan Revisions
Proposed Effective Date: April 1, 2024

This actuarial memorandum provides background, explanation, and impacts for the proposed
changes to the Experience Rating Plan (ERP) to guide the Insurance Department’s review of the
filing.

Background

As part of its annual loss cost filing in Pennsylvania, the Pennsylvania Compensation Rating Bureau
(PCRB) prepares and submits exhibits showing the existing ERP’s historical effectiveness for
identifying risks deserving rating credits and debits. These exhibits also evaluate the consistency
between the assigned credits/debits and the subsequent loss experience for those specific risks.

In the recent review, the PCRB recognized some deterioration in the performance and opportunities
to enhance the plan. To improve the accuracy and performance of the plan to better incentivize
workplace safety, the PCRB conducted a thorough multi-year research project and presented results
at its annual Actuarial Research meetings over the past several years. This research and analysis
aimed to identify areas where the current ERP could be refined and optimized to align it with the
evolving dynamics and needs of the workers’ compensation system.

The last major ERP revision was in 2004. The primary changes made then were moving from a
variable split point plan to a single split point plan and implementing swing limits for capping to
enhance year-to-year modification stability. In addition, updates were made to the credibility and
expected loss ranges. However, our recent research and research performed in other states’
generally indicated that the variable split point approach, coupled with higher levels of credibility,
tends to yield better performance.

Through comprehensive research, the PCRB identified several opportunities for improvement in the
ERP, which will result in the following benefits:

o Provides more accurate, fair, and predictive experience rating modifications
* Promotes and incentivizes workplace safety

" New York Compensation Insurance Rating Board, Technical Actuarial Support Memorandum,
https://www.nycirb.org/officialdocs/exr/technical_actuarial_support_memorandum.pdf

Workers’ Compensation Insurance Rating Bureau of California (March 2017) Workers’ Compensation
Experience Rating California’s 2017 Variable Split Plan, https://www.casact.org/sites/default/files/2021-
02/education_underwriting_2017_presentations_cs20-2.pdf

National Council on Compensation Insurance, Individual Risk Rating Working Group Minutes (June 2021),
Experience Rating Plan Update-Performance Comparison



e More accurately reflects the portion of primary loss and excess losses

e Mitigates the impact of isolated extreme claims on experience modification, especially for
smaller risks

o Assigns more appropriate credibility that represents the level of confidence applied to a risk’s
claim experience

e Provides a better transition for smaller risks that may move between the ERP and the Merit
Rating Plan

o Lowers the eligibility to bring more risks into the ERP, a better-performing plan, compared to
the simplified Merit Rating Plan used for the smallest risks

Recognizing the potential for improvements to the ERP from this research, the PCRB is proposing
several revisions to the current plan.

Description of the Current ERP

The current ERP has been in use in substantially its current form for almost two decades and includes
the following key components within its design:

Experience Period: The experience period for establishing an experience modification can
generally be summarized as spanning no more than three (3) years, starting four (4) years
prior to the target date and ending one (1) year prior to the target date.

Eligibility: A risk is eligible for experience rating under this Plan if the premium, determined
by the audited payrolls or other exposures of the experience period, multiplied by the current
PCRB loss costs, amounts to $10,000 or more.

Credibility: The credibility in the experience rating modification calculation represents the
weight assigned to actual losses. As the size of the employer increases, the credibility also
increases. Under the current plan, the credibility ranges from about 28% to 94%.

Expected Losses: The expected loss rates are the average losses per $100 of payroll by
classification, which are used in the experience rating calculations for policies. The payroll in
the experience period is multiplied by the Expected Loss Rates (ELRs) to calculate the total
expected ratable losses for determining the experience modification factor (mod). These rates
are the basis to which an employer’s actual losses are compared within the Experience Rating
Plan.

Maximum Primary Loss Value (Split Point): In the experience rating formula, an employer’s
primary component of actual losses and excess component of expected losses are used. The
threshold amount that segregates losses into the primary component is the same at $42,500
regardless of the size of the risk. All claims reported as part of a catastrophe event (e.g.,
COVID-19 claims) are excluded from the ERP.

Formula: An arithmetic formula is used to compute experience modifications. The current
ERP formula is as follows:

ApxC+ExCxL+E(1.000-C)
E




Where,

Ap = Actual primary losses as tabulated in accordance with rules of the ERP, including the
applicable split point for limiting losses

E = Expected losses for the risk computed for the applicable experience period

C = Credibility factor obtained from Table B based on the expected losses calculated for the
application experience period

L = Limit Charge ratio obtained from Table B. This is applied to the expected losses to
determine what percentage of those expected losses are considered excess losses.

Formula Components Testing

Experience Period: The experience period utilized in the current ERP aligns closely with industry
standards observed in various jurisdictions nationwide. While the PCRB remains open to exploring
the potential impact of alternative experience periods in the future, no specific testing or analysis of
such alternatives was warranted at present.

Eligibility: Results of lowering the minimum qualifications for experience rating from the current and
historical levels were tested. If a risk does not qualify for the ERP, they typically qualify for the Merit
Rating Plan. Merit rating is designed to provide a pricing mechanism for the smallest risks. Under
the Merit Rating Plan, small businesses can take advantage of incentives and premium savings by
operating a safe workplace. In general, however, the ERP more adequately incentivizes safety and
risk management by holding organizations more accountable for their loss experience. This creates
a sense of responsibility, which is intended to drive risk management activities to maintain a safer
work environment. The PCRB is proposing a change in the eligibility threshold, reducing it from
$10,000 to $5,000. This change is estimated to shift 11% more risks from the Merit Rating Plan to
the ERP as shown in Exhibit 9. Exhibit 10 displays the distribution of small risks with premiums
ranging from $5,000 to $10,000. These risks are currently merit rated under the current plan,
however, would be eligible for the Experience Rating Plan under the proposed eligibility. The analysis
reveals that approximately 85% of these risks will receive a modification lower than 0.95 due to these
risks being loss free and will experience a lower premium adjustment compared to the merit rating
plan. Additionally, around 1,900 of these small risks are subject to the capping procedure as part of
the experience rating calculation.

Credibility: The performance test of the current ERP reveals that the current plan insufficiently
assigns credibility to a risk’s individual experience. In the proposed plan, credibility starts at 69%, a
significant increase compared to the current lowest level of 28.2% as shown in Exhibit 6. The primary
reason for allowing a significant increase in the credibility for smaller risks is the concurrent
implementation of significantly lower split points for smaller risks. The credibility levels for larger risks
remain more similar to the current plan.

Limit Charge: The limit charge is calculated using the established excess loss factor calculation,
utilizing empirical data from the experience period, and is updated on an annual basis. The proposed
plan maintains the existing methodology for calculating the limit charge.

Expected Losses: The ranges of expected losses were optimized simultaneously with the other
variables to improve plan performance with the results shown in Exhibit 2.2 The overall range starts

2 Exhibit 2 shows the fitted expected losses that have been selected from the curve fit. These fitted values are
later fine-tuned through the optimization process.



at a lower value due to the lowering of the eligibility threshold and the highest value is also lower
compared to the current plan.

Maximum Primary Loss Value (Split Point): A variable split point plan, which varies based on the
size of the risk, is proposed. As a risk’s expected losses increase, the variable split point applied to
individual claims also increases as shown in Exhibit 5. This effectively recognizes the fact that larger
risks tend to have higher absolute losses compared to smaller employers due to the scale of their
operations. It also provides a truer reflection of an employer's exposure to risk. By adjusting the split
point, the plan considers the varying loss potentials associated with different-sized employers. This
ensures that the experience modification factor represents the employer's true risk profile, enabling
more precise premium calculations. The proposed split points range from $10,000 to $300,000.

Formula: The credibility assignments and split points proposed in this filing are applied using the
current experience rating modification formula. The focus of the research was first to see if the current
parameters could be optimized to achieve target plan performance while maintaining the current
formula. The PCRB believes this result was achieved. While formulas in other jurisdictions were
reviewed, the variable split point plans with higher credibility levels showed consistently stronger
performance compared to others. As noted above, other independent research generally showed
that additional benefits could be achieved with the use of a variable split point plan compared to a
single split point plan. Further review of states with variable split point plans determined that our
current formula would be identical to the ones in other states when credibility is set at 100%. This
indirectly provides validation and support for the proposed changes that result in higher credibility
values and for maintaining the current formula.

Determination of Credibility and Loss Limits

Data was gathered for Policy Years 2015, 2016, 2017, and 2018. The optimization process was
performed using the years 2015-2017, and 2018 was used as the “holdout” dataset for testing
purposes. First, optimal credibility and split points needed to be found, so risks were grouped into
cohorts based on the risk’'s expected losses in the experience period. Each cohort was then
examined using an array of split points at a given credibility. The performance of each split point at
a given credibility was tested using a test statistic defined as:

Variance in modified loss ratios
Variance in manual loss ratios

This test statistic is a widely used metric for evaluating the performance of ERPs. A lower test statistic
indicates a better-performing result. It is derived to measure the maximum dispersion in the manual
loss ratio (loss ratio before the application of the mod) and the minimum dispersion in the modified
loss ratio (loss ratio after the application of the mod). The plan is deemed “optimized” when the test
statistic reaches its lowest value. This optimization process was conducted across the three sets of
experience periods (2015, 2016, and 2017).

Exhibit 1 presents heatmaps illustrating the test statistics for each cohort. These heatmaps consider
various credibility levels and split points within each cohort. In each cohort, a total of 20 credibility
levels and 39 split points were utilized resulting in the calculation of 780 test statistics. The
combinations were considered optimized when the test statistic reached its lowest possible value.
Within each cohort, the combinations highlighted in pink represent the 5% lowest test statistics. These
highlighted combinations serve as the basis for identifying the optimal credibility and split points in
the subsequent steps.



Second, the optimal credibility and split points needed to be determined. A curve fitting program was
utilized, which fits curves to a set of optimal combinations identified in the previous step. Ultimately,
the optimal credibility was calculated using the formula a + blog(x) + clog(x)*2 + dlog(x)*3 + elog(x)"4
+ flog(x)*5, while the optimal split points were determined using the formula ax*5 + bx*4 + cx*3 +
dx"2 + ex + f. Exhibits 2 and 3 display the final curves and the corresponding fitted values. These
fitted values were further fine-tuned to attain the optimal result.

Exhibits 4 and 5 in this filing present Table B credibility results and loss limits for the current and
proposed plans, respectively. Exhibit 6 includes graphs comparing the final credibility curves between
the two plans.

Similar to the current ERP, the proposed plan credibility assignments will continue to be determined
based on expected losses attributed to each risk rated over the experience period. Through extensive
testing of various credibility functions, the proposed ERP incorporates a credibility scale that has
demonstrated superior or comparable performance in calculating experience modifications compared
to other alternatives evaluated. Significant changes in credibility values can be observed for smaller
experience rated risks, where the previous starting point of 28.3% has been increased to 69.0%.
Credibility assignments increase with employer size in both the current and proposed ERPs. Under
the proposed ERP, credibility values will reach a maximum of 97.4%, compared to 93.8% under the
current plan. It was deemed that no individual risk would be considered fully credible.

The current ERP applies a single split point of $42,500 across all sizes of employers. In the proposed
ERP, variable split points were determined based on risk size ranging from $10,000 to $300,000.

By increasing the credibility starting point and varying the split point, the proposed ERP becomes
more sensitive to the claim frequency for smaller employers compared to the current ERP. Therefore,
this reduces the sensitivity to the claim severity for the smaller employers. For larger employers, the
proposed ERP maintains a similar level of credibility, but adjusts the split point, resulting in enhanced
responsiveness to claim severity.

Impact of Medical-Only Claims

The experience rating modification is intended to predict an employer’s future loss experience using
its historical loss experience. For instance, an experience rating modification of 0.80 indicates an
expectation that the employer's future loss experience will be 20% better than the average employer
in the same classification. The experience rating modification aims to incorporate the employer's past
loss experience to the extent that it is deemed predictive of future losses. To evaluate the influence
of Medical-Only claims on the experience modification factors, performance testing was conducted
by varying the Medical-Only claim amounts included in the calculation. The results, as shown in
Exhibit 7, indicate that including 100% of Medical-Only claims resulted in the best performance
(highest lift and lowest efficiency test). While the other scenarios did not necessarily result in poor
performance, they did not improve the performance. Based on this, and the fact that the current plan
includes 100% of the Medical-Only claims, there was not adequate statistical support to change the
current approach. In addition, recent industry research showed that Medical-Only claims have
significant predictive value.* Other states limit the amount of Medical-Only claims to incentivize the

3 Credibilities were also adjusted to meet the following three necessary criteria.
a. Credibility must be greater than or equal to zero and less than or equal to 1.00.
b. Credibility should increase as the size of expected losses underlying the actuarial estimate increases.
c. Credibility should increase at a non-increasing rate.
4 NCCI's Experience Rating Plan review revealed that scaling up medical-only losses in the current mod
calculation increases the mod’s predictive power. For further details regarding the impact of Medical-Only



reporting of these claims. The PCRB, however, could not find studies that support this argument and
believes that such benefit, if any exists, is minimal.

Comparison of Performance for the Current and Proposed Plans

In the evaluation of the experience rating plans, the commonly used quintile test was used to assess
performance. This test involves dividing risks into five equal-sized groups, or quintiles, based on
experience modification factors. The performance of the ERP is tested by examining the manual loss
ratios and the modified loss ratios.

The ideal quintile test results in modified loss ratios for all quintiles equal to unity (or 100%), indicating
that the experience modification factor appropriately accounts for all of the differences in loss
experience among risks grouped within the same quintile. This achieves underwriting results that
remain consistent regardless of the modification values assigned to different risks. Due to normal
volatility within this type of dataset, the ideal result is rarely achieved. Therefore, a target performance
goal was set such that all five quintiles would be within +/-5% of unity.

The current ERP performance (Exhibit 8) showed that the quintile test still yielded upward sloping
modified loss ratios by quintile. For example, while both quintiles 1 and 5 moved towards unity, they
did not move “far enough” to be within the target range of +/-5%. This outcome was considered
undesirable as it suggests that the current rating plan does not adequately adjust premiums for all
risks. Risks with high modification factors are generally too low, while risks with low modifications are
generally too high.

The proposed variable split point plan, coupled with the revised credibility approach, results in a
notable improvement in accuracy and predictive power. Analyzing the modified loss ratios across the
five quintiles using the current $10,000 eligibility requirement (Exhibit 11) and the proposed $5,000
eligibility requirement (Exhibit 12) showed that, for the combined policy year periods, the quintile
results were both within +/-3% deviation from unity. This is a key result since it demonstrates that
lowering the eligibility did not change the performance testing and the reasonableness of the plan
when used with smaller risks.

This outcome demonstrates the effectiveness of the variable split point plan by appropriately reflecting
the variations in risk and loss experience among different experience groups. Achieving the target
deviation ranges indicates that the modified loss ratios align closely with the expected levels,
highlighting the plan's ability to fairly adjust premiums for all risks regardless of class or size.

Capping Rules

Capping rule changes are being proposed to replace the current +/-25% swing limits and the
secondary capping rule®. Given that the majority of observed volatility is from upward changes in
modification factors, especially for small risks, the proposed capping rules introduce what is
commonly referred to in other states as a maximum modification formula. In addition, the proposed
plan will retain only an upward swing limit of +40% and no secondary capping. The formula for the
maximum modification is shown in Exhibit 13 and is as follows:

claims, refer to the NCClI's Individual Risk Rating Working Group Minutes (February 2019), titled "Experience
Rating Plan Update: Exploration of Treatment of Small Claims."

5 If the indicated modification is less than unity (1.000) and the capped modification is greater than unity (1.000),
then the final modification shall be set equal to unity (1.000).



Max Mod = 1.10 + 0.0004 x (E / G)
where E = Expected Loss, G = State Average Cost Per Claim / 1,000

The maximum modification sets the upper limit for the experience modification factor that can be
assigned to a risk. The G value represents the state average cost per claim (in thousands of dollars)
for losses used in experience rating. A value of 10 was calculated based on averaging data from the
five policy years, as shown in Exhibit 14. Exhibit 15 presents a scatterplot illustrating individual
indicated modifications along with a line representing the maximum modification factors. Analysis of
Policy Years 2017 and 2018 data reveals that approximately 5% of risks are subject to the maximum
modification limit. This approach brings added stability to small risks that will be capped by the
maximum modification factor. Under the current plan, those risks might see increases as high as
100% over three years in some cases.

Exhibit 16 shows the distribution of risks by the size of expected losses. The number of risks within
the circles represents the projected risks capped by the maximum modification, calculated using the
formula above. This is the same formula used by the NCCI. Approximately 5% of the risks are capped
by the maximum modification.

Furthermore, the proposed plan balances stability and responsiveness with the application of the
capping rules. Since losses can never be below zero, but often can be very large, it makes sense
that most of the volatility is seen in the upward movement of modifications. The maximum
modification formula addresses this volatility for smaller risks, while the +40% swing limit will address
any smaller levels of potential upward volatility, primarily on larger risks. This swing limit will be
applied if the modification factor, after the application of the maximum modification, exceeds a +40%
increase from the prior modification factor. This capping measure is estimated to impact about 3% of
the risks (Exhibit 17) and acts as a safeguard by limiting the influence of a single large claim or a few
adverse claims on a risk’s premium and allows the modification factor to move to the indicated level
over multiple years.

Transition Rules

When this type of plan contains more significant changes beyond yearly updates, more dramatic
movements in the indicated experience modifications are expected to be seen for some risks. To
manage substantial changes (both upward and downward) in experience modifications resulting from
the adoption of the proposed plan, a two-year transition rule will be implemented. The current capping
rules, which include the +/-25% swing limits and secondary capping, will remain in effect, along with
the use of the maximum modification formula throughout this two-year transition period. When the
experience modification determined by the existing capping rule exceeds the maximum modification
allowed, the lower of the two modifications will be selected as the final experience modification. This
transitional approach ensures a smooth adjustment to the proposed plan and prevents extreme
fluctuations in the modification factors during the initial phase and until all risks reach their indicated
modification under the proposed plan. The examples below show how a risk would be capped both
during the “Transition” period and, assuming the same scenario occurred, “After Transition” has
ended in year three.



Capping Examples

Final Capped | Final Capped

Transition $10,000 1.02 1.60 1.28 (+25%) 1.50 1.28 1.50
After Transition $10,000 1.02 1.60 1.43 (+40%) 1.50 1.43 1.50

Min (Max Mod, Capped Mod)

Impacts Resulting from the Proposed ERP

Exhibit 18 presents a comparison of the distribution of indicated modifications between the current
and proposed plans. An important observation from the analysis is that risks currently categorized
as credit modification types have the potential to receive lower experience modifications with the
implementation of the proposed plan. This is observed in the exhibit, which shows a significant 16
percent decrease in the number of risks within the modification range of 0.8 to 1.0. The majority of
these risks shifted to lower modification ranges, indicating a more favorable assessment of their loss
experience. The rest of the movement is explained by risks moving to higher modification ranges like
the 1.2-1.4 group. Based on this, the modifications for risks will be more widely distributed across
the range of values, reflecting the varying levels of risk and loss experience among different
employers.

Exhibit 19 provides an overview of the distribution of policy counts and premium. Overall, the
distribution of modification types is expected to remain stable following the proposed change. A
noteworthy observation regarding the impact on policy counts and premium due to the transition, is
that approximately 3% of the credit risks shifted to debit modifications, while the premium for credit
risks increased by 3% compared to the current plan. This is due to small credit risks, whose
experience is worse than the average, receiving higher credibility, which shifts them to debit
modifications under the proposed plan. Conversely, larger debit risks with better experience than
average will receive larger credit modifications under the proposed plan. These findings highlight
the proposed plan’s ability to accurately assess and differentiate the experience of individual risks,
leading to more appropriate modification assignments based on actual claim experience.

Exhibit 20 shows the change in the modification types resulting from the transition to the proposed
plan and focuses on the risks that would move from credits to debits. Analyzing Policy Year 2018
data observed that 69% of credit risks would remain as credits and 24% of debit risks would remain
as debits. A small percentage of credit risks, specifically 3.8%, would transition from credit to debit
risks. Upon further investigation of this group, it was determined that 98% of them experienced a
modest change of less than 15% when switching between risk types. Therefore, only 2% of risks
within this group had a change greater than 15%. These findings indicate that most risks maintained
their original rating type, and among those that experienced a transition, the majority saw manageable
changes showing stability within the plan.

Exhibit 21 demonstrates the impact on premiums for the proposed plan. For the credit risks that
remain as credit modifications, there is a decrease in premium of $157 million. On the other hand,
for the debit risks that remain as debits, there is an increase in premium of $64 million. Impacts on
premium for other risk moving categories, such as the 3.8% that moved from credit to debit



modifications, have been displayed for completeness. Overall, the transition to the proposed plan is
estimated to decrease premiums by $112 million.

Exhibit 22 displays the impact on the distribution of policies subject to the proposed capping
procedures. During the transition period, 9% more risks are estimated to be capped by the transition
rules or 16% in total being capped. No risks will experience a mod change exceeding 25% during
the transition period or above 40% under the proposed capping rules. Without the transition rules,
7% of risks were estimated to have changes above 40% and another 3% above 25%. The capping
rules bring stability for risks both during and after the transition period. Once the transition is
complete, annual year-to-year changes are expected to be more stable under the proposed plan.

Unlike the prior impacts above that show the changes from the current plan to the proposed plan,
Exhibit 23 simulates the mod and premium changes between Policy Years 2017 and 2018 as if the
new plan was being used historically. Approximately 32% of risks experience a modification change
ranging from -25% to 0%, which corresponds to 40% of the total premium. Additionally, about 57%
of risks have a projected modification change ranging from 0% to 25%, accounting for 45% of the
total premium. This simulated year-to-year result shows stable annual changes with 89% of the risks
receiving between +/-25% changes accounting for 85% of the premium.

Collectible Premium Ratios

Virtually all ERPs result in at least a nominal “off-balance” when applied to dynamic groups of insureds
over time. As part of the annual loss cost filing process and to address off-balance in the ERP,
adjustments are made to the manual loss costs, so that the average loss cost after experience rating
is in balance with the indicated loss costs in the filing. Any change in premium resulting from the
introduction of a proposed ERP would be offset with corresponding off-balance factors in the loss cost
filing to maintain a revenue natural position due to the proposed ERP. By making these adjustments,
the plan aims to provide a fair and balanced assessment of an employer's risk and appropriately
reflect their past loss experience in predicting future losses. The PCRB has assessed the impact on
the collectible premium ratios based on the data analyzed throughout the research conducted for this
proposed plan. Exhibits 24a and 24b illustrate the average total collectible premium ratios under the
current plan (1.0318) and the proposed plan (1.0657), respectively, highlighting the impact of these
adjustments in achieving balance and accuracy in premium assessments. The difference in these
factors represents the three-year average reduction in premium expected with moving to the
proposed plan and estimates the change in loss costs required to keep the overall premium revenue
neutral.

When considering the introduction of a proposed ERP, thorough testing is done to assess its impact.
This evaluation encompasses the ERP’s ability to produce fair modifications over time and its overall
effect on the collectible loss costs. Exhibit 24c and 24d present a calculation of the expected loss
cost factors (ELCFs) based on the current (Exhibit 24a) and proposed (Exhibit 24b) collectible
premium ratios. The ELCFs, when applied to approved classification loss costs, produced ERP Table
A values for use in generating expected losses used in the rating process.

Basic Manual Revisions

Sections of the manual impacted by this proposed ERP have been updated to reflect the changes
discussed in this memorandum and have been included in this filing. Changes to other rating
programs often tied to the ERP, such as the Merit Rating Plan, have also been reviewed. Regarding
the Merit Rating Plan, no changes were necessary since the eligibility language in the plan does not
explicitly reference a premium eligibility value, but states:



“A risk shall qualify for application of the Merit Rating Plan if BOTH of the following conditions are
met:
a) The risk does not qualify for experience rating, and
b) The risk has exposure greater than zero during each year of the Merit Rating Plan experience
period as defined herein.”

Closing Comments and Qualifications

The PCRB has intentionally submitted this filing substantially before the proposed effective date to
assure that all necessary review and discussion of this proposal can be concluded in advance of its
implementation. The PCRB and the Insurance Department would both benefit if the final structure of
a proposed ERP and its associated rating values could be determined before the PCRB prepares
and submits its April 1, 2024 Loss Cost Filing given the adjustments required to keep the pricing plans
in balance. In this scenario, the PCRB would submit, and the Insurance Department could review a
single set of loss costs reflecting both the necessary changes based on experience analysis and the
technical adjustments warranted upon implementing the proposed ERP. For this described efficiency
to be realized, a determination on this filing would be needed by early October 2023. Toward that
mutual purpose, the PCRB looks forward to assisting the Insurance Department in any possible way
as it reviews and considers this proposal.

This filing has been developed by and under the direction of Brent Otto, FCAS, MAAA and Peter
Yoon, ACAS, MAAA. They both meet the Qualification Standards of the American Academy of
Actuaries to provide the actuarial opinion contained within this filing.

Please direct all questions to:

Peter Yoon, ACAS, MAAA
Director of Actuarial Research
pyoon@pcrb.com
215-320-4483

Brent Otto, FCAS, MAAA

VP of Actuarial Services & Chief Actuary
botto@pcrb.com

215-320-4451
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Optimal Split Point by Size of Risk — PY 2015

Exhibit 1

Split Point
1,000
2,000
3,000
4,000
5,000
6,000
7,000
8,000
9,000

10,000
11,000
12,000
13,000
14,000
15,000
16,000
17,000
18,000
19,000
20,000
21,000
22,000
23,000
24,000
25,000
30,000
40,000
50,000
60,000
70,000
80,000
90,000
100,000
150,000
200,000
250,000
300,000
400,000

500,000

Cohort = 5,000 Credibility

100% 95% 90% 85% 80% 75% 70% 65% 60% 55% 50% 45% 40% 35% 30% 25% 20% 15% 10% 5%
0.558 0.574 0.591 0.609 0.627 0.644 0.663 0.686 0.704 0.725 0.746 0.768 0.792 0.815 0.839 0.865 0.885 0.917 0.940 0.970
0.382 0.385 0.405 0.428 0.453 0.473 0.499 0.539 0.553 0.582 0.612 0.646 0.676 0.713 0.753 0.785 0.821 0.863 0.909 0.953
0.256 0.281 0.301 0.321 0.344 0.368 0.394 0.421 0.451 0.482 0.514 0.553 0.591 0.631 0.676 0.723 0.770 0.823 0.879 0.938
0.240 0.251 0.265 0.281 0.299 0.319 0.341 0.367 0.402 0.431 0.460 0.495 0.534 0.578 0.625 0.679 0.734 0.791 0.856 0.925
0.193 0.201 0.211 0.223 0.237 0.257 0.278 0.301 0.335 0.357 0.399 0.430 0.472 0.518 0.570 0.626 0.691 0.755 0.831 0.911
0.166 0.170 0.176 0.185 0.196 0.211 0.235 0.251 0.276 0.306 0.339 0.377 0.423 0.470 0.524 0.582 0.649 0.724 0.808 0.899
0.188 0.184 0.183 0.187 0.192 0.202 0.216 0.233 0.253 0.280 0.310 0.346 0.388 0.435 0.489 0.551 0.620 0.699 0.788 0.888
0.223 0.213 0.205 0.202 0.202 0.205 0.214 0.225 0.242 0.264 0.291 0.323 0.363 0.409 0.462 0.524 0.596 0.677 0.771 0.878
0.254 0.237 0.224 0.214 0.209 0.207 0.210 0.218 0.231 0.248 0.272 0.302 0.340 0.383 0.436 0.499 0.571 0.656 0.755 0.869
0.296 0.275 0.252 0.236 0.225 0.218 0.216 0.220 0.228 0.241 0.260 0.287 0.323 0.364 0.415 0.477 0.551 0.638 0.741 0.860
0.338 0.307 0.281 0.260 0.242 0.230 0.223 0.220 0.224 0.234 0.250 0.273 0.306 0.345 0.395 0.457 0.532 0.621 0.726 0.851
0.385 0.346 0.313 0.286 0.263 0.245 0.233 0.226 0.225 0.230 0.244 0.264 0.294 0.330 0.379 0.439 0.514 0.604 0.713 0.844
0.433 0.389 0.350 0.317 0.286 0.263 0.245 0.235 0.230 0.231 0.239 0.255 0.283 0.318 0.364 0.423 0.498 0.589 0.701 0.837
0.484 0.433 0.387 0.347 0.312 0.284 0.261 0.245 0.235 0.233 0.238 0.251 0.275 0.306 0.351 0.409 0.484 0.576 0.690 0.830
0.526 0.470 0.418 0.372 0.333 0.299 0.272 0.252 0.238 0.231 0.233 0.243 0.265 0.294 0.337 0.394 0.469 0.562 0.679 0.823
0.580 0.516 0.458 0.406 0.361 0.322 0.291 0.265 0.247 0.237 0.235 0.241 0.260 0.286 0.327 0.383 0.457 0.550 0.669 0.817
0.634 0.562 0.497 0.440 0.389 0.345 0.308 0.279 0.256 0.242 0.236 0.239 0.255 0.279 0.318 0.372 0.445 0.539 0.659 0.810
0.697 0.619 0.545 0.482 0.426 0.376 0.334 0.299 0.272 0.253 0.243 0.243 0.255 0.276 0.312 0.364 0.436 0.530 0.651 0.806
0.755 0.667 0.590 0.519 0.456 0.401 0.354 0.315 0.283 0.261 0.248 0.244 0.253 0.271 0.305 0.355 0.426 0.519 0.642 0.799
0.814 0.720 0.632 0.556 0.488 0.427 0.376 0.332 0.297 0.270 0.253 0.245 0.251 0.267 0.298 0.348 0.418 0.510 0.634 0.795
0.924 0.820 0.724 0.637 0.559 0.492 0.432 0.381 0.339 0.306 0.282 0.269 0.270 0.280 0.307 0.352 0.418 0.509 0.631 0.789
0.986 0.872 0.770 0.677 0.601 0.521 0.456 0.400 0.358 0.317 0.289 0.273 0.271 0.278 0.305 0.347 0.411 0.502 0.624 0.787
1.055 0.934 0.822 0.723 0.633 0.555 0.484 0.423 0.372 0.331 0.300 0.280 0.275 0.278 0.301 0.341 0.405 0.494 0.618 0.782
1.122 0.990 0.870 0.764 0.668 0.585 0.509 0.444 0.390 0.343 0.309 0.285 0.276 0.278 0.297 0.336 0.398 0.487 0.611 0.778
1.184 1.045 0.919 0.806 0.703 0.613 0.533 0.464 0.405 0.355 0.318 0.290 0.280 0.278 0.294 0.332 0.392 0.481 0.605 0.774
1.517 1.330 1.163 1.014 0.881 0.763 0.658 0.565 0.487 0.418 0.362 0.320 0.293 0.279 0.285 0.312 0.366 0.451 0.577 0.754
2.257 1.954 1.691 1.460 1.257 1.078 0.920 0.782 0.662 0.556 0.456 0.395 0.341 0.295 0.287 0.295 0.334 0.408 0.534 0.724
3.078 2.634 2.256 1.925 1.645 1.399 1.185 1.000 0.837 0.696 0.576 0.475 0.397 0.336 0.300 0.292 0.316 0.383 0.504 0.700
4.064 3.418 2.889 2.443 2.068 1.750 1.471 1.234 1.027 0.850 0.697 0.569 0.465 0.382 0.327 0.301 0.311 0.367 0.483 0.680
5.152 4.265 3.546 2.969 2.487 2.086 1.741 1.450 1.202 0.988 0.804 0.650 0.523 0.422 0.350 0.309 0.307 0.353 0.465 0.665
6.413 5.211 4.274 3.529 2.933 2.436 2.022 1.673 1.378 1.126 0.913 0.734 0.585 0.465 0.375 0.321 0.307 0.343 0.449 0.652
7.876 6.262 5.060 4.134 3.378 2.786 2.298 1.891 1.548 1.260 1.020 0.815 0.643 0.506 0.401 0.333 0.309 0.337 0.437 0.641
9.515 7.436 5.905 4.758 3.856 3.146 2.577 2.105 1.719 1.392 1.120 0.889 0.700 0.545 0.426 0.346 0.311 0.330 0.426 0.629
22188 15.217  11.023 8.225 6.325 4.941 3.915 3111 2.480 1.976 1.567 1.228 0.952 0.728 0.549 0.409 0.344 0.318 0.400 0.592
45849 26.621 17.311  12.060 8.774 6.600 5.068 3.938 3.086 2.424 1.897 1.475 1.131 0.859 0.634 0.478 0.373 0.336 0.386 0.581
85.627 41.518 24.339 15747 10.974 8.002 5.996 4.585 3.532 2.745 2.130 1.645 1.253 0.943 0.691 0.513 0.389 0.338 0.378 0.570
141.148 57.893 30.899 18.953 12.768 9.098 6.681 5.040 3.851 2.968 2.290 1.756 1.335 1.000 0.731 0.535 0.401 0.340 0.373 0.563
296.035 88.041 40.885 23.544 15.100 10.441 7.517 5.572 4.218 3.215 2.459 1.880 1.420 1.057 0.773 0.559 0.412 0.343 0.375 0.559
554.733 120.757 50.391 27.197 16.933 11.435 8.101 5.960 4.458 3.382 2.571 1.956 1.471 1.093 0.796 0.573 0.419 0.345 0.374 0.557

Bottom 5%



Optimal Split Point by Size of Risk — PY 2015

Exhibit 1

Split Point
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Cohort = 10,000 Credibility

100% 95% 90% 85% 80% 75% 70% 65% 60% 55% 50% 45% 40% 35% 30% 25% 20% 15% 10% 5%
0.655 0.675 0.685 0.699 0.713 0.728 0.746 0.761 0.779 0.794 0.810 0.827 0.844 0.865 0.883 0.902 0.920 0.941 0.959 0.980
0.542 0.571 0.587 0.603 0.621 0.641 0.657 0.672 0.698 0.714 0.741 0.758 0.785 0.808 0.831 0.856 0.883 0.910 0.937 0.969
0.437 0.456 0.476 0.497 0.518 0.538 0.561 0.585 0.610 0.636 0.663 0.690 0.718 0.749 0.782 0.813 0.847 0.880 0.919 0.959
0.361 0.380 0.400 0.420 0.444 0.467 0.491 0.518 0.544 0.573 0.603 0.633 0.667 0.701 0.738 0.775 0.816 0.856 0.901 0.950
0.308 0.327 0.345 0.366 0.388 0.412 0.437 0.463 0.491 0.520 0.553 0.585 0.622 0.659 0.701 0.742 0.787 0.834 0.885 0.941
0.285 0.302 0.318 0.337 0.358 0.380 0.404 0.429 0.457 0.487 0.519 0.554 0.590 0.630 0.672 0.717 0.767 0.814 0.872 0.933
0.274 0.287 0.303 0.319 0.340 0.361 0.383 0.407 0.434 0.463 0.495 0.529 0.567 0.606 0.650 0.698 0.749 0.800 0.865 0.928
0.262 0.273 0.287 0.302 0.320 0.339 0.361 0.383 0.409 0.438 0.470 0.503 0.542 0.583 0.628 0.677 0.731 0.790 0.853 0.923
0.253 0.263 0.273 0.287 0.305 0.321 0.341 0.364 0.389 0.416 0.447 0.480 0.519 0.562 0.606 0.657 0.713 0.774 0.842 0.917
0.260 0.269 0.277 0.288 0.301 0.317 0.334 0.355 0.378 0.405 0.435 0.467 0.503 0.546 0.589 0.642 0.697 0.763 0.833 0.912
0.286 0.291 0.296 0.303 0.315 0.328 0.342 0.360 0.381 0.405 0.433 0.464 0.501 0.541 0.586 0.636 0.693 0.757 0.828 0.909
0.328 0.329 0.332 0.335 0.343 0.353 0.365 0.379 0.398 0.419 0.444 0.473 0.507 0.558 0.589 0.637 0.693 0.756 0.827 0.904
0.333 0.332 0.331 0.333 0.338 0.346 0.356 0.369 0.385 0.406 0.429 0.458 0.492 0.529 0.573 0.621 0.678 0.743 0.817 0.903
0.361 0.356 0.353 0.352 0.354 0.358 0.367 0.376 0.391 0.409 0.430 0.456 0.488 0.525 0.565 0.614 0.672 0.737 0.812 0.900
0.425 0.416 0.408 0.404 0.403 0.404 0.409 0.415 0.426 0.441 0.459 0.482 0.511 0.544 0.583 0.628 0.681 0.744 0.805 0.901
0.539 0.526 0.515 0.507 0.501 0.498 0.498 0.501 0.506 0.517 0.530 0.547 0.570 0.597 0.630 0.668 0.715 0.770 0.834 0.905
0.512 0.498 0.486 0.478 0.472 0.469 0.469 0.471 0.477 0.488 0.502 0.521 0.543 0.571 0.605 0.646 0.695 0.753 0.821 0.902
0.543 0.521 0.512 0.499 0.491 0.485 0.483 0.483 0.487 0.496 0.509 0.525 0.546 0.573 0.606 0.646 0.692 0.752 0.819 0.902
0.548 0.528 0.510 0.496 0.485 0.477 0.473 0.472 0.474 0.487 0.493 0.509 0.533 0.556 0.592 0.631 0.678 0.737 0.811 0.895
0.584 0.561 0.541 0.524 0.509 0.500 0.493 0.485 0.490 0.495 0.504 0.517 0.535 0.560 0.591 0.630 0.678 0.733 0.804 0.895
0.610 0.583 0.559 0.540 0.523 0.510 0.501 0.495 0.494 0.497 0.504 0.517 0.533 0.556 0.587 0.621 0.670 0.730 0.804 0.890
0.636 0.606 0.579 0.556 0.546 0.521 0.510 0.512 0.508 0.500 0.505 0.523 0.538 0.560 0.582 0.624 0.671 0.729 0.799 0.890
0.676 0.642 0.612 0.585 0.564 0.546 0.532 0.523 0.516 0.514 0.518 0.525 0.539 0.559 0.587 0.620 0.670 0.725 0.799 0.887
0.712 0.675 0.641 0.613 0.588 0.567 0.550 0.539 0.530 0.527 0.528 0.533 0.546 0.563 0.589 0.622 0.667 0.724 0.801 0.886
0.728 0.686 0.649 0.617 0.591 0.568 0.549 0.535 0.525 0.519 0.519 0.524 0.534 0.552 0.577 0.612 0.656 0.714 0.788 0.882
0.893 0.833 0.778 0.731 0.689 0.653 0.622 0.596 0.576 0.560 0.551 0.546 0.549 0.558 0.577 0.605 0.644 0.700 0.775 0.872
1.263 1.156 1.061 0.978 0.905 0.841 0.785 0.732 0.694 0.659 0.630 0.604 0.593 0.587 0.591 0.604 0.634 0.683 0.756 0.856
1.697 1.529 1.384 1.261 1.152 1.057 0.975 0.901 0.838 0.783 0.735 0.696 0.665 0.642 0.632 0.633 0.650 0.687 0.751 0.851
2.145 1.902 1.699 1.5626 1.379 1.251 1.141 1.043 0.959 0.884 0.820 0.764 0.718 0.683 0.659 0.649 0.655 0.685 0.743 0.842
2.668 2.329 2.053 1.824 1.634 1.469 1.327 1.206 1.097 1.004 0.921 0.851 0.790 0.741 0.703 0.681 0.676 0.695 0.745 0.841
3.230 2.773 2.410 2.116 1.876 1.671 1.498 1.350 1.219 1.108 1.007 0.921 0.848 0.784 0.736 0.704 0.689 0.699 0.744 0.836
3.854 3.248 2.782 2.412 2.114 1.866 1.659 1.483 1.330 1.198 1.082 0.981 0.895 0.821 0.762 0.720 0.697 0.701 0.739 0.831
4.555 3.768 3.174 2.719 2.356 2.063 1.819 1.614 1.438 1.287 1.156 1.041 0.941 0.858 0.789 0.739 0.707 0.704 0.738 0.826
10.031 7.205 5.574 4.411 3.475 2.985 2.495 2.132 1.864 1.590 1.387 1.207 1.052 0.947 0.857 0.772 0.699 0.689 0.712 0.809
19.107  12.059 8.409 6.256 4.868 3.910 3.218 2.692 2.278 1.946 1.674 1.441 1.247 1.072 0.934 0.834 0.752 0.706 0.711 0.800
33.028 17.786  11.309 7.914 5.915 4.614 3.716 3.056 2.554 2.156 1.836 1.566 1.344 1.145 0.988 0.871 0.774 0.717 0.713 0.796
51492 23.831 13.954 9.317 6.747 5.151 4.082 3.317 2.746 2.301 1.947 1.653 1.409 1.204 1.024 0.895 0.790 0.724 0.705 0.793
98.582 34.465 17.941 11.259 7.826 5.818 4.526 3.628 2.971 2.469 2.072 1.748 1.483 1.260 1.074 0.923 0.806 0.732 0.705 0.780
173.488 45518 21.511  12.802 8.642 6.299 4.834 3.837 3.121 2.578 2.154 1.810 1.529 1.294 1.099 0.940 0.817 0.738 0.714 0.776

Bottom 5%



Optimal Split Point by Size of Risk — PY 2015

Exhibit 1

Split Point
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Cohort = 20,000 Credibility

100% 95% 90% 85% 80% 75% 70% 65% 60% 55% 50% 45% 40% 35% 30% 25% 20% 15% 10% 5%
0.620 0.635 0.652 0.668 0.685 0.709 0.716 0.741 0.753 0.773 0.787 0.813 0.828 0.853 0.869 0.892 0.914 0.933 0.953 0.978
0.454 0.474 0.493 0.515 0.538 0.560 0.586 0.608 0.633 0.660 0.687 0.712 0.740 0.769 0.798 0.830 0.862 0.895 0.933 0.963
0.331 0.353 0.376 0.400 0.424 0.452 0.478 0.505 0.535 0.567 0.600 0.635 0.668 0.709 0.748 0.786 0.822 0.865 0.910 0.953
0.237 0.257 0.283 0.308 0.334 0.363 0.392 0.422 0.453 0.490 0.526 0.563 0.602 0.645 0.688 0.733 0.780 0.833 0.885 0.945
0.158 0.180 0.201 0.230 0.257 0.284 0.317 0.351 0.381 0.420 0.460 0.501 0.546 0.590 0.644 0.692 0.747 0.805 0.867 0.930
0.151 0.175 0.197 0.220 0.228 0.249 0.283 0.313 0.350 0.390 0.434 0.479 0.522 0.571 0.623 0.668 0.725 0.788 0.858 0.922
0.123 0.140 0.159 0.181 0.204 0.230 0.259 0.291 0.324 0.361 0.408 0.448 0.493 0.542 0.590 0.647 0.706 0.776 0.846 0.921
0.092 0.108 0.127 0.141 0.176 0.192 0.223 0.250 0.285 0.322 0.375 0.415 0.460 0.508 0.559 0.624 0.686 0.758 0.835 0.913
0.067 0.079 0.088 0.106 0.126 0.155 0.185 0.221 0.254 0.282 0.323 0.367 0.420 0.469 0.524 0.591 0.664 0.737 0.812 0.905
0.077 0.087 0.099 0.115 0.131 0.156 0.178 0.207 0.240 0.276 0.316 0.360 0.405 0.460 0.516 0.580 0.651 0.728 0.810 0.897
0.040 0.049 0.058 0.067 0.090 0.111 0.129 0.157 0.195 0.226 0.266 0.317 0.367 0.418 0.479 0.550 0.621 0.705 0.792 0.893
0.027 0.031 0.038 0.048 0.063 0.081 0.104 0.130 0.161 0.197 0.237 0.283 0.333 0.390 0.453 0.522 0.600 0.689 0.782 0.886
0.025 0.026 0.029 0.037 0.047 0.064 0.083 0.108 0.139 0.172 0.213 0.258 0.308 0.367 0.429 0.502 0.581 0.670 0.770 0.878
0.044 0.041 0.044 0.049 0.060 0.078 0.092 0.117 0.145 0.178 0.217 0.259 0.311 0.369 0.429 0.495 0.579 0.665 0.764 0.876
0.043 0.036 0.034 0.036 0.037 0.055 0.071 0.093 0.113 0.152 0.188 0.232 0.277 0.340 0.404 0.472 0.555 0.649 0.754 0.870
0.060 0.051 0.046 0.045 0.050 0.060 0.074 0.095 0.119 0.150 0.185 0.228 0.271 0.328 0.392 0.465 0.549 0.642 0.741 0.864
0.068 0.053 0.043 0.037 0.038 0.044 0.055 0.073 0.095 0.124 0.159 0.202 0.250 0.307 0.371 0.445 0.530 0.626 0.736 0.861
0.087 0.066 0.050 0.040 0.036 0.039 0.047 0.061 0.082 0.112 0.141 0.182 0.235 0.286 0.352 0.432 0.513 0.616 0.726 0.855
0.133 0.097 0.075 0.059 0.056 0.045 0.054 0.066 0.083 0.106 0.131 0.172 0.219 0.274 0.339 0.414 0.503 0.601 0.719 0.848
0.161 0.127 0.099 0.078 0.074 0.059 0.059 0.067 0.081 0.107 0.132 0.168 0.214 0.268 0.332 0.407 0.489 0.593 0.711 0.844
0.195 0.155 0.121 0.106 0.087 0.068 0.069 0.069 0.081 0.104 0.127 0.162 0.205 0.259 0.322 0.396 0.484 0.584 0.703 0.841
0.208 0.158 0.117 0.094 0.069 0.046 0.038 0.039 0.048 0.068 0.089 0.123 0.167 0.220 0.284 0.361 0.453 0.560 0.687 0.835
0.241 0.185 0.140 0.112 0.082 0.054 0.043 0.040 0.046 0.063 0.082 0.114 0.156 0.208 0.273 0.349 0.441 0.548 0.676 0.825
0.314 0.247 0.180 0.156 0.119 0.082 0.059 0.060 0.061 0.074 0.083 0.119 0.159 0.203 0.266 0.341 0.436 0.541 0.669 0.822
0.340 0.267 0.205 0.165 0.124 0.092 0.065 0.055 0.054 0.069 0.079 0.107 0.145 0.197 0.255 0.331 0.425 0.534 0.662 0.819
0.526 0.419 0.328 0.266 0.203 0.154 0.108 0.082 0.069 0.070 0.074 0.093 0.126 0.168 0.225 0.299 0.389 0.501 0.637 0.801
1.001 0.808 0.645 0.527 0.412 0.319 0.234 0.177 0.136 0.116 0.097 0.102 0.114 0.145 0.190 0.255 0.342 0.454 0.596 0.774
1.567 1.261 1.006 0.817 0.641 0.497 0.368 0.276 0.205 0.161 0.119 0.108 0.105 0.116 0.153 0.210 0.293 0.402 0.550 0.746
1.980 1.559 1.223 0.974 0.750 0.569 0.408 0.292 0.202 0.141 0.086 0.062 0.052 0.057 0.087 0.141 0.224 0.340 0.499 0.714
2.921 2.289 1.793 1.434 1.117 0.864 0.643 0.483 0.356 0.266 0.184 0.138 0.107 0.096 0.111 0.151 0.222 0.328 0.483 0.699
3.876 2.997 2.326 1.811 1.408 1.091 0.838 0.636 0.476 0.352 0.256 0.187 0.142 0.120 0.122 0.151 0.213 0.313 0.464 0.684
4.820 3.659 2.800 2.155 1.657 1.273 0.972 0.735 0.549 0.401 0.288 0.205 0.148 0.114 0.108 0.130 0.187 0.285 0.438 0.666
6.101 4.556 3.441 2.625 2.008 1.538 1.176 0.893 0.672 0.498 0.363 0.262 0.189 0.144 0.127 0.139 0.186 0.277 0.427 0.653
15911  10.569 7.340 5.224 3.821 2.839 2.128 1.596 1.206 0.905 0.673 0.496 0.361 0.264 0.200 0.174 0.185 0.248 0.380 0.613
33.257  19.077  12.009 8.018 5.568 3.986 2.911 2.152 1.625 1.198 0.891 0.665 0.485 0.348 0.258 0.203 0.194 0.241 0.356 0.589
61.148 30.092 17.266 10.791 7.185 4.987 3.559 2.592 1.932 1.415 1.049 0.781 0.569 0.408 0.298 0.226 0.201 0.236 0.343 0.575
98.430 41.986 22.222 13.223 8.520 5.780 4.051 2.915 2.157 1.572 1.162 0.855 0.624 0.450 0.327 0.242 0.208 0.235 0.336 0.565
193.005 63.280 29.792 16.697 10.290 6.782 4.661 3.303 2.423 1.753 1.291 0.949 0.692 0.499 0.357 0.263 0.217 0.231 0.327 0.555
339.271 85601 36.755 19.495 11.670 7.524 5.091 3.577 2.599 1.873 1.374 1.008 0.734 0.529 0.377 0.275 0.222 0.232 0.323 0.550

Bottom 5%



Optimal Split Point by Size of Risk — PY 2015

Exhibit 1

Split Point
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Cohort = 30,000 Credibility

100% 95% 90% 85% 80% 75% 70% 65% 60% 55% 50% 45% 40% 35% 30% 25% 20% 15% 10% 5%
0.668 0.691 0.700 0.713 0.749 0.744 0.759 0.774 0.787 0.818 0.822 0.839 0.868 0.873 0.899 0.909 0.930 0.944 0.959 0.980
0.559 0.578 0.550 0.608 0.630 0.648 0.663 0.686 0.710 0.724 0.748 0.760 0.785 0.814 0.824 0.863 0.892 0.910 0.944 0.969
0.422 0.440 0.459 0.479 0.504 0.524 0.547 0.573 0.598 0.625 0.654 0.683 0.710 0.742 0.777 0.809 0.846 0.881 0.919 0.959
0.347 0.365 0.393 0.407 0.429 0.453 0.478 0.503 0.536 0.560 0.606 0.629 0.658 0.695 0.735 0.772 0.815 0.866 0.901 0.952
0.289 0.336 0.325 0.372 0.372 0.394 0.434 0.448 0.498 0.508 0.561 0.586 0.624 0.665 0.699 0.750 0.790 0.846 0.892 0.944
0.254 0.271 0.290 0.311 0.333 0.353 0.379 0.407 0.437 0.469 0.503 0.543 0.580 0.623 0.673 0.717 0.767 0.819 0.879 0.935
0.219 0.235 0.252 0.272 0.293 0.317 0.343 0.370 0.400 0.433 0.468 0.506 0.548 0.591 0.638 0.689 0.743 0.803 0.863 0.930
0.215 0.229 0.244 0.263 0.283 0.304 0.329 0.356 0.382 0.418 0.452 0.487 0.532 0.576 0.623 0.675 0.729 0.789 0.855 0.924
0.294 0.300 0.291 0.318 0.332 0.342 0.354 0.388 0.408 0.426 0.461 0.505 0.538 0.573 0.622 0.675 0.729 0.785 0.853 0.923
0.311 0.309 0.313 0.321 0.331 0.344 0.362 0.380 0.401 0.427 0.460 0.493 0.530 0.572 0.616 0.671 0.721 0.782 0.844 0.917
0.346 0.342 0.341 0.344 0.353 0.362 0.370 0.387 0.407 0.427 0.455 0.485 0.519 0.558 0.603 0.654 0.710 0.767 0.840 0.911
0.262 0.257 0.257 0.261 0.266 0.276 0.290 0.307 0.328 0.354 0.384 0.419 0.458 0.503 0.553 0.618 0.672 0.751 0.826 0.908
0.390 0.372 0.360 0.360 0.358 0.358 0.368 0.378 0.392 0.411 0.426 0.455 0.491 0.531 0.574 0.627 0.686 0.752 0.810 0.901
0.386 0.369 0.356 0.348 0.343 0.342 0.347 0.329 0.343 0.385 0.408 0.436 0.452 0.494 0.540 0.602 0.668 0.737 0.808 0.903
0.394 0.366 0.357 0.341 0.353 0.330 0.338 0.340 0.357 0.375 0.391 0.420 0.452 0.503 0.542 0.599 0.657 0.729 0.807 0.897
0.472 0.442 0.422 0.410 0.401 0.390 0.384 0.389 0.388 0.406 0.417 0.439 0.465 0.503 0.548 0.607 0.662 0.727 0.807 0.894
0.484 0.453 0.427 0.406 0.389 0.379 0.374 0.376 0.380 0.390 0.412 0.430 0.458 0.493 0.536 0.591 0.648 0.718 0.800 0.889
0.498 0.462 0.436 0.412 0.392 0.382 0.375 0.372 0.377 0.386 0.401 0.425 0.453 0.489 0.536 0.584 0.651 0.713 0.795 0.892
0.591 0.548 0.511 0.480 0.454 0.435 0.422 0.414 0.413 0.417 0.427 0.444 0.468 0.500 0.540 0.589 0.648 0.710 0.793 0.888
0.631 0.583 0.540 0.506 0.475 0.452 0.435 0.424 0.420 0.421 0.430 0.445 0.467 0.498 0.536 0.585 0.644 0.712 0.791 0.886
0.751 0.674 0.616 0.586 0.540 0.497 0.477 0.466 0.442 0.438 0.443 0.454 0.469 0.498 0.533 0.581 0.635 0.705 0.789 0.885
0.748 0.669 0.610 0.563 0.534 0.492 0.470 0.454 0.441 0.436 0.439 0.451 0.465 0.494 0.530 0.576 0.634 0.699 0.782 0.882
0.804 0.734 0.668 0.619 0.567 0.527 0.494 0.471 0.454 0.445 0.443 0.451 0.464 0.491 0.525 0.570 0.627 0.696 0.780 0.881
0.861 0.781 0.710 0.648 0.596 0.550 0.514 0.484 0.465 0.452 0.447 0.451 0.465 0.487 0.520 0.564 0.620 0.691 0.775 0.878
0.906 0.819 0.741 0.675 0.617 0.567 0.527 0.495 0.471 0.455 0.448 0.451 0.461 0.483 0.514 0.558 0.614 0.685 0.770 0.875
1.185 1.057 0.943 0.857 0.769 0.694 0.623 0.571 0.530 0.499 0.478 0.459 0.472 0.483 0.507 0.545 0.592 0.662 0.752 0.863
1.825 1.595 1.395 1.222 1.070 0.939 0.825 0.729 0.648 0.582 0.531 0.496 0.473 0.468 0.476 0.506 0.553 0.622 0.717 0.840
2.552 2172 1.872 1.614 1.410 1.201 1.039 0.900 0.784 0.694 0.608 0.550 0.507 0.485 0.480 0.497 0.536 0.603 0.695 0.825
3.574 3.036 2.585 2.203 1.879 1.604 1.371 1.173 1.004 0.862 0.749 0.659 0.588 0.543 0.516 0.517 0.542 0.596 0.685 0.816
4.385 3.669 3.079 2.596 2.185 1.844 1.657 1.317 1.113 0.944 0.807 0.697 0.609 0.548 0.513 0.504 0.524 0.576 0.666 0.803
5.696 4.697 3.895 3.243 2.708 2.266 1.898 1.590 1.334 1.122 0.946 0.805 0.692 0.608 0.553 0.529 0.533 0.575 0.657 0.794
6.853 5.558 4.546 3.740 3.089 2.560 2.124 1.765 1.468 1.222 1.021 0.856 0.727 0.629 0.561 0.525 0.523 0.561 0.643 0.783
8.538 6.817 5.503 4.479 3.667 3.016 2.487 2.055 1.701 1.410 1.171 0.976 0.821 0.701 0.615 0.562 0.546 0.571 0.645 0.781
17.628 12.815 9.521 7.356 5.724 4.501 3.575 2.855 2.287 1.836 1.483 1.181 0.955 0.769 0.649 0.548 0.502 0.507 0.582 0.728
33.150 21.573 14.988 10.854 8.086 6.152 4.749 3.704 2.910 2.295 1.828 1.433 1.132 0.909 0.729 0.591 0.518 0.511 0.559 0.710
54.087 31.359 20.314 14.009 10.086 7.473 5.652 4.337 3.362 2.623 2.054 1.609 1.260 1.000 0.791 0.629 0.537 0.507 0.562 0.698
80.549 41.829 25537 16.978 11.919 8.672 6.468 4.914 3.781 2.935 2.276 1.791 1.401 1.098 0.865 0.692 0.573 0.536 0.558 0.692
136.054 58.017 32.490 20.593 13.983 9.938 7.283 5.457 4.155 3.197 2.477 1.925 1.498 1.167 0.911 0.722 0.588 0.534 0.554 0.688
211466 73.732 38.456 23.436 15541 10.859 7.858 5.834 4.407 3.370 2.598 2.011 1.560 1.210 0.940 0.740 0.598 0.537 0.552 0.685

Bottom 5%



Optimal Split Point by Size of Risk — PY 2015

Exhibit 1

Split Point
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Cohort = 40,000 Credibility

100% 95% 90% 85% 80% 75% 70% 65% 60% 55% 50% 45% 40% 35% 30% 25% 20% 15% 10% 5%
0.752 0.762 0.773 0.785 0.795 0.806 0.818 0.828 0.840 0.853 0.866 0.880 0.890 0.904 0.918 0.932 0.941 0.954 0.972 0.986
0.618 0.629 0.634 0.658 0.677 0.685 0.713 0.732 0.742 0.767 0.786 0.802 0.821 0.839 0.859 0.884 0.904 0.926 0.951 0.978
0.627 0.640 0.655 0.669 0.684 0.698 0.714 0.731 0.746 0.762 0.781 0.799 0.819 0.841 0.856 0.878 0.902 0.923 0.944 0.975
0.546 0.601 0.588 0.602 0.641 0.637 0.664 0.673 0.695 0.732 0.762 0.753 0.779 0.805 0.828 0.856 0.884 0.916 0.937 0.969
0.531 0.549 0.563 0.579 0.594 0.614 0.630 0.650 0.667 0.690 0.714 0.735 0.762 0.785 0.810 0.839 0.875 0.896 0.931 0.963
0.497 0.511 0.516 0.538 0.549 0.572 0.588 0.612 0.637 0.664 0.699 0.727 0.748 0.764 0.785 0.819 0.853 0.894 0.929 0.962
0.437 0.454 0.471 0.488 0.507 0.528 0.545 0.568 0.591 0.616 0.640 0.667 0.698 0.728 0.762 0.795 0.831 0.870 0.915 0.954
0.404 0.432 0.436 0.466 0.472 0.503 0.513 0.546 0.560 0.594 0.612 0.649 0.672 0.714 0.739 0.783 0.814 0.862 0.903 0.952
0.394 0.409 0.424 0.439 0.460 0.459 0.494 0.517 0.532 0.570 0.586 0.626 0.652 0.692 0.728 0.763 0.803 0.845 0.894 0.947
0.365 0.377 0.393 0.408 0.432 0.452 0.468 0.494 0.518 0.543 0.576 0.604 0.638 0.672 0.711 0.749 0.792 0.839 0.891 0.944
0.356 0.368 0.397 0.400 0.420 0.447 0.467 0.482 0.516 0.543 0.568 0.572 0.632 0.667 0.703 0.744 0.788 0.835 0.885 0.939
0.297 0.311 0.270 0.317 0.360 0.359 0.404 0.407 0.434 0.485 0.494 0.549 0.570 0.606 0.669 0.713 0.762 0.814 0.867 0.936
0.238 0.255 0.257 0.274 0.304 0.325 0.349 0.376 0.404 0.423 0.456 0.501 0.539 0.583 0.629 0.682 0.734 0.797 0.859 0.930
0.214 0.227 0.242 0.258 0.279 0.299 0.322 0.347 0.372 0.403 0.436 0.474 0.515 0.558 0.607 0.659 0.715 0.778 0.847 0.921
0.234 0.245 0.259 0.274 0.293 0.313 0.334 0.359 0.385 0.415 0.448 0.469 0.510 0.564 0.611 0.674 0.729 0.775 0.833 0.915
0.199 0.210 0.223 0.238 0.257 0.267 0.298 0.323 0.352 0.382 0.415 0.452 0.488 0.532 0.587 0.637 0.704 0.765 0.838 0.911
0.184 0.194 0.206 0.234 0.239 0.270 0.280 0.316 0.332 0.373 0.395 0.433 0.483 0.522 0.578 0.627 0.688 0.755 0.833 0.910
0.157 0.167 0.179 0.193 0.210 0.229 0.251 0.276 0.304 0.336 0.371 0.418 0.467 0.520 0.562 0.618 0.685 0.752 0.823 0.907
0.163 0.171 0.182 0.196 0.212 0.226 0.248 0.276 0.303 0.334 0.369 0.406 0.442 0.493 0.545 0.602 0.668 0.740 0.814 0.905
0.175 0.182 0.192 0.203 0.219 0.235 0.256 0.279 0.305 0.335 0.368 0.405 0.448 0.495 0.546 0.597 0.660 0.732 0.812 0.900
0.152 0.158 0.166 0.177 0.190 0.207 0.227 0.250 0.275 0.306 0.340 0.378 0.421 0.468 0.522 0.581 0.652 0.725 0.804 0.898
0.138 0.133 0.140 0.150 0.178 0.194 0.213 0.235 0.256 0.286 0.320 0.359 0.408 0.451 0.502 0.573 0.640 0.718 0.802 0.894
0.140 0.142 0.148 0.157 0.168 0.183 0.204 0.226 0.252 0.282 0.317 0.354 0.396 0.446 0.494 0.560 0.630 0.709 0.793 0.892
0.145 0.142 0.143 0.153 0.169 0.184 0.202 0.216 0.249 0.278 0.311 0.349 0.389 0.441 0.496 0.557 0.623 0.703 0.790 0.888
0.153 0.152 0.154 0.160 0.170 0.180 0.197 0.217 0.242 0.270 0.305 0.342 0.385 0.434 0.488 0.550 0.620 0.698 0.789 0.885
0.170 0.150 0.137 0.129 0.126 0.129 0.137 0.150 0.172 0.195 0.224 0.260 0.303 0.352 0.410 0.472 0.551 0.638 0.742 0.866
0.256 0.206 0.190 0.136 0.116 0.103 0.117 0.117 0.108 0.124 0.163 0.193 0.232 0.269 0.337 0.407 0.489 0.588 0.703 0.839
0.490 0.396 0.319 0.259 0.212 0.176 0.152 0.137 0.131 0.134 0.147 0.169 0.200 0.242 0.297 0.365 0.449 0.549 0.674 0.821
0.561 0.459 0.382 0.323 0.274 0.243 0.231 0.223 0.223 0.223 0.240 0.264 0.306 0.349 0.400 0.455 0.530 0.616 0.723 0.851
0.779 0.635 0.526 0.443 0.382 0.338 0.309 0.291 0.284 0.287 0.298 0.318 0.346 0.383 0.430 0.486 0.555 0.614 0.736 0.845
1.038 0.808 0.641 0.514 0.425 0.351 0.301 0.269 0.250 0.243 0.247 0.265 0.289 0.323 0.369 0.428 0.501 0.590 0.698 0.838
1.341 1.030 0.801 0.631 0.504 0.410 0.342 0.291 0.265 0.247 0.247 0.257 0.278 0.309 0.353 0.410 0.504 0.589 0.686 0.831
1.658 1.240 0.937 0.715 0.550 0.429 0.340 0.277 0.235 0.207 0.201 0.205 0.223 0.251 0.296 0.355 0.431 0.528 0.650 0.804
7.412 5.219 3.825 2.874 2.204 1.713 1.345 1.063 0.845 0.676 0.544 0.445 0.373 0.328 0.307 0.315 0.352 0.426 0.548 0.732
15.953 9.943 6.710 4.770 3.514 2.657 2.046 1.596 1.258 0.998 0.798 0.644 0.528 0.445 0.392 0.371 0.384 0.438 0.545 0.722
27.442  15.041 9.390 6.337 4.511 3.330 2.521 1.943 1.518 1.196 0.951 0.762 0.617 0.511 0.439 0.400 0.398 0.436 0.536 0.712
41.534 20.178 11.767 7.612 5.271 3.816 2.848 2173 1.684 1.320 1.043 0.831 0.669 0.548 0.463 0.415 0.404 0.437 0.531 0.705
72.531 28.897 15.291 9.377 6.263 4.429 3.253 2.453 1.885 1.468 1.154 0.915 0.731 0.593 0.494 0.433 0.411 0.436 0.523 0.697
113.100 37.549 18.374 10.764 7.006 4.866 3.529 2.639 2.015 1.560 1.222 0.964 0.768 0.619 0.512 0.444 0.416 0.437 0.520 0.693
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Optimal Split Point by Size of Risk — PY 2015

Exhibit 1

Split Point
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Cohort = 50,000 Credibility
100% 95% 90% 85% 80% 75% 70% 65% 60% 55% 50% 45% 40% 35% 30% 25% 20% 15% 10% 5%
0.737 0.750 0.761 0.774 0.786 0.800 0.810 0.821 0.836 0.848 0.860 0.873 0.886 0.900 0.914 0.928 0.942 0.957 0.970 0.986
0.640 0.651 0.666 0.685 0.700 0.713 0.732 0.749 0.763 0.781 0.797 0.815 0.836 0.853 0.871 0.894 0.914 0.935 0.955 0.978
0.559 0.577 0.593 0.611 0.630 0.650 0.669 0.688 0.708 0.729 0.751 0.774 0.796 0.818 0.843 0.868 0.893 0.918 0.945 0.972
0.499 0.517 0.537 0.556 0.576 0.597 0.619 0.641 0.662 0.687 0.711 0.737 0.761 0.788 0.816 0.842 0.873 0.904 0.934 0.968
0.448 0.465 0.485 0.507 0.528 0.553 0.576 0.597 0.623 0.648 0.675 0.704 0.731 0.760 0.791 0.822 0.857 0.890 0.925 0.962
0.413 0.425 0.429 0.457 0.480 0.513 0.525 0.563 0.582 0.622 0.641 0.675 0.694 0.733 0.767 0.804 0.838 0.877 0.916 0.959
0.362 0.385 0.408 0.432 0.454 0.479 0.503 0.530 0.558 0.586 0.618 0.646 0.682 0.713 0.750 0.787 0.826 0.866 0.909 0.955
0.326 0.348 0.370 0.394 0.418 0.445 0.471 0.499 0.528 0.559 0.591 0.624 0.659 0.695 0.731 0.772 0.814 0.858 0.902 0.950
0.296 0.318 0.347 0.371 0.390 0.416 0.444 0.477 0.507 0.534 0.567 0.602 0.641 0.678 0.716 0.757 0.800 0.848 0.896 0.947
0.271 0.291 0.314 0.339 0.365 0.391 0.418 0.448 0.478 0.511 0.545 0.581 0.619 0.659 0.700 0.744 0.790 0.839 0.889 0.943
0.245 0.269 0.289 0.314 0.341 0.368 0.397 0.427 0.460 0.489 0.523 0.561 0.601 0.641 0.684 0.731 0.779 0.828 0.882 0.939
0.232 0.254 0.285 0.301 0.327 0.361 0.383 0.413 0.449 0.477 0.514 0.555 0.594 0.632 0.678 0.725 0.774 0.824 0.879 0.937
0.217 0.238 0.261 0.287 0.313 0.338 0.367 0.397 0.429 0.465 0.501 0.538 0.577 0.620 0.666 0.711 0.761 0.817 0.874 0.935
0.194 0.216 0.239 0.263 0.281 0.309 0.338 0.377 0.409 0.444 0.481 0.514 0.558 0.604 0.651 0.700 0.755 0.807 0.869 0.933
0.169 0.190 0.213 0.237 0.264 0.292 0.321 0.353 0.386 0.421 0.459 0.499 0.541 0.587 0.635 0.686 0.741 0.800 0.862 0.929
0.154 0.175 0.197 0.222 0.248 0.276 0.305 0.337 0.370 0.406 0.444 0.485 0.528 0.574 0.624 0.676 0.733 0.793 0.857 0.926
0.131 0.151 0.173 0.197 0.223 0.250 0.281 0.313 0.347 0.384 0.423 0.464 0.509 0.556 0.607 0.662 0.720 0.783 0.855 0.924
0.117 0.137 0.160 0.184 0.209 0.237 0.267 0.299 0.333 0.370 0.409 0.451 0.496 0.545 0.597 0.652 0.712 0.776 0.845 0.921
0.107 0.127 0.150 0.173 0.199 0.225 0.255 0.288 0.324 0.360 0.397 0.438 0.483 0.534 0.587 0.643 0.704 0.769 0.841 0.920
0.100 0.119 0.14