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Antitrust Notice 
As members of the Workers’ Compensation Insurance Rating Bureau of California (WCIRB), you are bound, when involved in 
meetings, presentations or other activities of the WCIRB, to limit your actions (as well as discussions and virtual chats, other than 
social ones) to matters relating to the business of the WCIRB. Matters that do not relate directly to WCIRB business should be 
avoided. Members should particularly avoid discussions, chats or conduct that could be construed as intended to affect competition 
(or access to markets). Thus, as members, you should not discuss or pursue the business interests of individual insurers or others, 
including, in particular, the plans of individual members involving, or the possibility or desirability of (a) raising, lowering, or 
stabilizing prices (premiums or commissions); (b) doing business or refusing to do business with particular, or classes of, insurers, 
reinsurers, agents, brokers, or insureds, or in particular locales; or (c) potential actions that would affect the availability of products 
or service either generally or in specific markets or locales. 
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To Members of the Actuarial Committee, WCIRB Members and All Interested Parties: 
 
This meeting is Open to the Public. 
Please use this link to register for the meeting webinar. After registering, you will receive a confirmation 
email containing information about the meeting. 
 
 
I. Approval of Minutes 

None 

II. Working Group Meeting Summaries 
Actuarial Research Working Group Meeting held November 10, 2022 

III. New Business 
A. AC22-12-05: Review of Paid and Incurred Loss Development Methods  

B. AC22-12-06: Retrospective Rating Plan Updates 

C. AC22-12-07: Updates to the Medical Characteristics of COVID-19 Claims and Long COVID 

Study 

D. AC22-12-08: Telehealth Study 

IV. Matters Arising at Time of Meeting 
V. Next Meeting Date: TBD 
VI. Adjournment  
 
 
 
 

https://teams.microsoft.com/registration/Ng2J7t4Ep0-0w72lwbZXEA,vDDzu7u3ME6yzecnIoxowA,gOWR7uveYkaOp1m7DOmt6A,yCcvwyJ8DUqKmPa96B058Q,rXS8gah4nkasXqXhCcMLPw,Qmk49OEAgUa_2ZW1CkOAlw?mode=read&tenantId=ee890d36-04de-4fa7-b4c3-bda5c1b65710
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To: Participants of the Actuarial Research Working Group 
Date: November 28, 2022 

RE: Summary of November 11, 2022 Meeting 

Discussion Topics 
At the meeting, the following topics were discussed. 

A. Restrospective Rating Plan Update
The Working Group was informed of the update schedule for the study with the first phase on
incurred loss development concluding this year. The Working Group was reminded that, at the
August 1, 2022 meeting, it was agreed that this phase of the study would focus on investigating
alternate calendar year sampling in derivation of simulation tables as opposed to an all-year
straight average and reweighting the simulation database to account for changes in classification
mix.

Staff presented three measures of identifying whether the inclusion of a particular year’s data
would likely result in a more or less severe size-of-loss distribution. The three measures are the
share of open claims not developing, the ratio of open claims developing upward to downward
and the incremental claim closing rate. In recent years, all of these measures would indicate
lower overall development potential, but did not show any aberrations as changes appear to be
long term in nature. One member asked how reopened claims were handled in claim
development. Staff noted that reopening claims did not directly impact these comparisons, which
are based on open claims. Staff clarified that reopening claims are handled in the simulation from
the body of closed claims at fifth report level, some of which are selected to reopen at a later
maturity based on past patterns.

Staff performed sensitivity testing by excluding each year from both the loss development and
closing rate tables when compiling simulation tables. The impact of excluding any year was
modest and the impact was greater at larger loss limits.

Staff investigated different methods to alter the weight a particular year should be given when
compiling the simulation tables. These methods were not tested further because they either made
little difference or implicitly assumed a weighting pattern that was unintuitive and hinged on the
assumption of the appropriateness of a specific measure of “normal” development. Staff also
tested approaches that would explicitly give more weight to more recent years which result in
much lower LERs than the current straight average approach. Staff noted more heavily weighting
recent years could lead to much higher LERs during a different claims environment. These
findings, coupled with the fact that the simulation models the life of a claim for up to one hundred
years of development led staff to suggest to continue use of an all-year straight average method
for compiling simulation tables.
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Staff observed that the classification mix can differ substantially between the simulation database 
and the effective policy period. Staff developed a simple method to reweight the simulation 
database using the classification mix from the classification relativities for the same policy period. 
This method compares the mix of exposure underlying the simulation database to the most recent 
two policy years from the classification relativities. One member asked about the relationship of 
excess ratios for classes in the same Retro Hazard Group (RHG) after the reweighting and staff 
confirmed that there is still a clear demarcation among RHGs after reweighting. Several members 
had questions about the sharp increase in the percentage change of RHG 5 at the highest limit. 
Staff noted that the increase was due to a relative increase within this RHG of a few construction 
classifications. 

 
Working Group members expressed support for staff’s recommendations of using all-year straight 
average incurred development methodologies and for reweighting simulation database using the 
classification mix from the classification relativities for the same policy period. Some members 
expressed concerns about the potential distortion in the payroll mix for policy years 2020 and 
2021 due to the pandemic.  
 
The Working Group was advised that staff will present an update to the Actuarial Committee to 
solicit additional feedback.  
 

B. Classification Ratemaking-Small Classifications 
The Working Group was reminded that, as part of a multi-year comprehensive review of the 
classification ratemaking process, the WCIRB is exploring the performance of the current 
projection methodology for classification relativities for smaller classifications compared to larger 
classifications. Smaller classifications are defined as those not meeting the current standard of 
full credibility for classification ratemaking. The Working Group was reminded that at the 
August 1, 2022 meeting, it was agreed that this study would primarily focus on the performance of 
the current complement of credibility. 
 
Staff reviewed the impact of limiting individual losses at the $500,000 threshold on the accuracy 
of the computed classification relativities for both fully credible classes and smaller classifications 
and the impact of the current complement of credibility for smaller classifications. Staff assessed 
accuracy by reviewing the mean squared error (MSE) of the classification relativities for that 
policy year and the actual loss to payroll ratio relativity based on unit statistical data at first report 
for policy years 2012 through 2019. For fully credible classes, the MSEs were found to be lower 
when losses are capped. The difference between the MSEs calculated on a limited and an 
unlimited basis decreases as the number of years of experience needed for classifications to 
meet the standard for full crediblility increases. For partially credible classifications, a similar 
pattern was found with a smaller difference in the MSEs calculated on limited and unlimited bases 
as credibility decreases. In addition, staff noticed MSEs calculated on a limited basis but 
unadjusted for credibility outperform the MSE calculated using the current methodology for 
classifications with credibility greater than approximately 84%. 
 
Staff explored the accuracy of the current credibility complement for partially credible 
classifications on a limited basis to remove the impact of the current loss limitation methodology. 
The current credibility complement is the ratio of losses to payroll in the prior year for the 
classification adjusted for the average change in the loss to payroll ratio for the NAICS industry to 
which the classification is assigned. To assess the accuracy of the current complement of 
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credibility relative to the credibility weighted relativities, staff calculated two alternative 
classification relativities: the unadjusted class experience and the current complement of 
credibility. The current methodology outperformed the unadjusted experience for classifications 
with credibility less than 85%. For the graph with partially credible classifications on a limited 
basis, a member asked why unadjusted experience outperforms the current methodology for 
classifications with higher credibility. In response, staff noted that the observed result may 
indicate that the current standard for full credibility is too low.  
 
Indicated changes in the relative loss to payroll ratio for a classification are capped at a change of 
+/-25%. Staff compared the performance of the current methodology for classifications for which 
the cap never applied to those for which the cap applied at any point during the study period. For 
classifications not affected by the capping, the unadjusted experience slightly outperformed the 
current methodology, while the current methodology clearly outperformed the unadjusted 
experience for classifications affected by the capping. 
 
Staff explored the overall performance of the current methodology for industries with several 
partially credible classifications. The current methodology narrowly outperformed the unadjusted 
experience for classifications in Construction and for Manufacturing. The current methodology 
clearly outperformed the unadjusted experience for classifications in all other industries. 

 
Staff recommended exploring methods to improve the performance of the loss limitation 
methodology by applying lower loss limitations for smaller classifications and then to study ways 
to optimize the credibility thresholds based on any updates to the loss limitation methodology. A 
Working Group member suggested considering loss limits based on a percentile of the loss 
distribution for the classification rather than applying limits based on the total losses for the 
classification. A Working Group member also raised general concerns about the reliability of 
experience for the smallest classifications.  
 
The Working Group was advised that staff will present an update to the Actuarial Committee to 
solicit additional feedback regarding the experience of small classifications for classification 
ratemaking and plans to study alternative approaches of applying loss limitations in 2023. 
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Item AC22-12-05 
Study of Paid and Incurred Loss Development 
 
 
Historically, the WCIRB has projected loss development primarily using paid loss development factors 
rather than incurred loss development factors. Although the WCIRB reviews several loss development 
projection methodologies including those based on incurred development in preparation for the pure 
premium rate filings, a comprehensive retrospective review of paid and incurred loss development has 
not been undertaken in some time. The WCIRB’s prior retrospective testing study of loss development 
methodologies conducted in 2014 found that paid loss development was generally more accurate and 
stable than incurred loss development in the periods reviewed.1 Since that time, there have been a 
number of system reforms and a worldwide pandemic impacting the California workers’ compensation 
system. Staff has conducted an initial retrospective review of unadjusted paid and incurred loss 
development methodologies with data from recent accident years to assess if the findings from prior 
studies hold. 
 
Paid and Incurred Loss Data 
Staff considered loss data from accident years 2014 through 2019 in this study, based on experience 
through December 31, 2021. This continues from where the 2014 study left off but does not include 
accident year 2020 which is heavily impacted by the COVID-19 pandemic. Losses are developed to the 
current age of the accident year as of December 31, 2021 (e.g., 96 months for accident year 2014). It is 
possible that the results of this study would differ somewhat if later period loss development was 
considered, as the acceleration in claim settlement rates over the last several years has significantly 
impacted later period loss development. 
 
Development Methodologies and Approach 
In evaluating unadjusted paid and incurred loss development, the following methods were considered in 
the retrospective tests of actual versus expected development. 
 

• Latest Year Age-to-Age Loss Development Factor (LDF) 
• 3-Year Average LDF 
• 5-Year Average LDF Excluding Highest and Lowest LDF2 

 
Although the WCIRB’s current paid loss development methodology for medical includes adjustments for 
reforms, the most significant of those were effective in 2019 (for pharmaceutical cost changes) and 2021 
(for changes to medical fee schedules). Since there are few observations with those adjustments 
available for retrospective testing, the reform-adjusted method was not included in this initial analysis. In 
addition, the claim settlement rate-adjusted method was also not included due to the complexity in 
retrospectively testing this approach. As a result, the results of this initial retrospective study are based on 
the unadjusted methods only. 
 
Analysis Approach 
The retrospective tests of the actual versus expected development were conducted based on comparing 
the projected age-to-age factors with the actual emerging age-to-age development. For example, under 
the latest year assumption, data is expected to develop in the same pattern as the immediate year prior. 
As shown in Figure 1, using incurred medical data for accident year 2019 as an example, the latest year 
development projection for 12 to 24 months is 1.449. The actual development is 1.452, which results in a 
-0.002 (=1.449/1.452-1) difference between actual vs. expected. 
 

 
1 See Item AC14-03-03 of the March 19, 2014 and June 11, 2014 Actuarial Committee Agendas. 
2 This is similar to that of the 3-year average method but 5 years of LDFs were considered, where 3 out of the 5 years of LDFs were 
used excluding the highest and the lowest LDFs to mitigate large fluctuation in the data. 

https://www.wcirb.com/document/2926
https://www.wcirb.com/document/2995
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Figure 1: Incurred Medical Age-to-Age Factors 
Accident  

Year 12 - 24 24 - 36 36 - 48 
2017 1.400 1.117 1.051 
2018 1.449 1.110  
2019 1.452   

    
 
As development age increases, we take the average of actual vs. expected results from all available 
projections. At age 12-to-24 months, there is one result from the projection from 12 months. At age 24-to-
36 months, there are two projections, one made at 12 months and one made at 24 months. For example, 
in Figure 1, the accident year 2019 latest year projection for 24-to-36 months is 1.117 when 2019 is at 12 
months and 1.110 when 2019 is at 24 months. The actual vs. expected comparison is averaged from 
each of the two projections. The same consideration is carried through 84-to-96 months (where there are 
seven projections, one made at each of the prior ages). 
 
Initial Results 
For the indemnity and medical actual vs. expected comparisons, results by accident year are shown in 
Exhibits 1.1 through 1.7. Exhibit 1.7 shows the average across all accident years tested. Comparison by 
development age is shown in Exhibits 2.1 through 2.8. Exhibit 2.8 shows the average over all 
development ages tested. For indemnity, the unadjusted incurred methods initially show smaller root 
mean square error (rMSE) and low coefficient of variation (CV) between actual vs. expected across 
accident years and development ages tested. For medical, the unadjusted paid and incurred methods 
show mixed results in various accident years and development ages. Within medical, the unadjusted 
Latest Year methods outperform the 3-Year Average and 5-Year Excluding High and Low with smaller 
rMSE, but usually accompanied with greater CV.  
 
As mentioned above, this initial study does not consider development after 96 months. For incurred 
development in particular, there has been recent flat-to-negative incurred development at later periods, 
particularly for medical, over the last several calendar years. Further, the WCIRB reflects several 
adjustments to paid loss development for system changes impacting loss development patterns, such as 
reforms and claim settlement rates. While the WCIRB has reasonable approaches for adjusting for these 
phenomena in paid development, they are much more challenging to address in incurred development 
which includes insurer case reserves. Staff recommends continuing to review these approaches 
particularly for later periods and including reviewing the adjusted paid methods. Staff also recommends 
reviewing other criteria considered in selecting the loss development methodology such as the stability of 
projections and the variability of development across insurers. 
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Item AC22-12-01 
Retrospective Rating Plan Updates 
 
Update Schedule 
Staff has begun the process of making a full update to the advisory Retrospective Rating Plan (Plan). The 
last full update to the Plan was effective January 1, 2019. The plan tables are updated annually for 
current trend and benefit on-level selections, to roll the simulation database forward to the next policy 
year. The full update cycle will last throughout 2022, 2023, and early 2024. The updated Plan will be filed 
in February 2024 as part of the September 1, 2024 Regulatory Filing, with the Plan to be effective at that 
time. 
 
Staff anticipates updating and enhancing the current methodologies and also adding new informational 
artifacts using the following approximate timeline: 
 

August 2022 (ARWG Meeting) 
• Present background on the current development of the Plan. 
• Discuss potential enhancements of the current process and solicit Actuarial Research 

Working Group (ARWG) feedback to determine which options staff will investigate. 
• Present background on the Plan to implement paid development artifacts. 
• Present preliminary results of current methodology using updated data sources. 
• Preliminary discussion of Plan update process, update frequency, data-driven vs. 

methodological updates, etc. 

Fall 2022 
• Staff development and testing of potential incurred development enhancements as 

selected at the August 2022 ARWG meeting. 

November 2022 (ARWG Meeting) 
• Present findings on incurred development enhancements. 
• Select ARWG recommended incurred development methodologies. 

December 2022 (AC Meeting) 
• Present ARWG findings and recommendations to the Actuarial Committee (AC) 
• Solicit AC general acceptance of incurred development methodology. 

Spring 2023 
• Staff coding and implementation of paid development methodology. 
• Staff investigation and update of current ALAE selection methodology. 
• Staff will potentially revisit unsuccessful ALAE development methodology. 

May/June 2023 (ARWG Meeting) 
• Present issues and findings of new paid development methodology. 
• Present investigation of ALAE selection and/or development methodologies. 
• Consider ARWG feedback on for paid development and ALAE determination. 
• Solicit ARWG feedback regarding any new incurred development, paid development, and 

ALAE data artifacts to be included with the final Plan files. 

June 2023 (AC Meeting) 
• Present ARWG findings and staff recommendations for paid development and ALAE 

selection to the AC. 
• Solicit AC general acceptance of these methodologies. 

Summer/Fall 2023 
• Staff implementation of all selected methodologies using updated data sources. 
• Staff updating and testing of hazard group selection methodology. 
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October 2023 (ARWG Meeting) 
• Present hazard group selection investigation. 
• Consider ARWG feedback on staff recommended hazard group assignments or hazard 

group selection methodology. 
• Revisit discussion of plan update frequency considering all selected methodologies solicit 

ARWG feedback. 

December 2023 (AC Meeting) 
• Present staff hazard group recommendations to AC for feedback. 
• Solicit AC general acceptance on staff hazard group selections. 

Winter 2023 
• Staff finalizes trend and on-level factors for final Plan update. 
• Staff develops all Plan updates, including loss elimination ratios and tables of insurance 

charges. 

February 2024 
• Submit finalized plan as part of the September 1, 2024 Regulatory Filing. 

 
As noted, this schedule is tentative. Many of these items need to be completed sequentially. Should the 
ARWG or Committee not finalize a decision according to the schedule above, those items would be 
revisited at a future date. 
 
Retrospective Rating Plan Background 
The 2019 California Retrospective Rating Plan and annual updates to the Plan tables are based on a 
database of individual claim simulations at ultimate value, adjusted to the cost level of the policy period 
for which the Plan is effective. Following is a brief description of the derivation of the retro simulation 
database, hazard groupings, and rating Plan tables. For more detailed information, reference the 2019 
California Retrospective Rating Plan Technical Documentation.1 
 
Historical Starting Database 
The retro database is developed from recent policy years of unit statistical report (USR) data of sufficient 
maturity. Policy years at first and second report levels of maturity have generally been found not to be of 
sufficient maturity to serve as the basis for retro database development. The starting database underlying 
the 2019 policy year parameters includes policy years 2009 at fifth report level; 2010 at fourth report level; 
and 2011 at third report level. 
 
Simulation Process 
The historical starting database undergoes loss development through claim closure by creating a detailed 
model of the life of each claim. Each claim is developed using a Monte Carlo simulation. The simulation 
models individual claim activity between successive maturities. At each maturity, the state of a claim is 
determined by its open/closed status, incurred medical losses, and incurred indemnity losses. Based on 
these characteristics, the state of a claim may change in two ways: 

1. The open/closed status of a claim may change. 
2. Depending on the potentially new open/closed status of the claim, the indemnity and medical 

components of incurred loss may develop. 

This basic process is carried out iteratively until claim closure. A more detailed look at this process is 
shown visually in Exhibit 1. For the 2019 update, the length of the simulation was increased to a maturity 
of 100 years from the previously used 50 years. It is possible for individual claim simulations to remain 

 
1 https://wcirb.com/document/43786 
 

https://wcirb.com/document/43786
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open for the entirety of the development process. In that case, claim values at a maturity of 100 years are 
treated as ultimate. In order to produce a credible body of claim simulations to reflect individual hazard 
groups at all maturities in the simulation process, each claim is simulated multiple times. For the 2019 
update, the number of claim simulations was increased to 100 per claim from the previously used five. 
 
Development Tables 
The age-to-age claim development described above is achieved using empirically based distributions of 
claim open/closed status changes and loss development. The tables of changes in open/closed status 
are dependent on a claim’s size (as determined by total incurred losses), maturity, and current 
open/closed status. Tables of loss development are further dependent on whether a claim remains open, 
closes, reopens, etc. These empirical tables are derived from two data sources. Early development tables 
are based on USR data. USR data is available through report level 10, which is valued at 126 months. 
Claim development tables from 126 months to ultimate are based on data from the Long-Term Loss 
Development Survey (LTLDS). This survey collects data on all post-USR claims open at any point during 
the most recent three calendar years and provides claim values at the most recent four calendar year 
ends. Due to sparse data, development tables past 30 years maturity are based on all available data of 
maturity 30 years or greater. In these development tables, loss development is identical but claim closing 
rates are adjusted to ensure that closing rates increase monotonically with maturity. At this point in the 
process, each claim in the starting database has been brought to an ultimate level for 100 unique 
simulations. 
 
Adjusting Claims to Level of the Effective Policy Period 
The ultimate values resulting from the claim simulation process are further adjusted to reflect differences 
in cost levels between the starting database and the effective policy period. Each simulation’s ultimate 
indemnity and medical values are adjusted using the most recent available benefit on-level factors, which 
vary by accident year and injury type. Simulated values are further adjusted using the most recently 
selected indemnity and medical trend values, which vary by accident year. Previous studies found that 
trend levels varied by claim size. This is reflected in the trend adjustments by use of what the WCIRB has 
termed vector trend. Via the vector trend, the smallest and largest claims are trended less than the 
selected aggregate trend while medium sized claims are trended more than the aggregate selection. Now 
all claim simulations have been brought to an ultimate level and adjusted to the cost level of the effective 
policy period. 
 
Adjusting from per Claim to per Accident Cost Levels 
There is a small adjustment to bring the retro database to the per accident values published in the Plan 
tables. This is achieved by grouping together claims from the starting database that arise from the same 
policy and share a common catastrophe number in their USR records. Claims arising from a common 
accident are simply summed together. 
 
Extreme Value Smoothing 
Claim simulations above the large loss limit, currently $2,000,000, are smoothed to reflect the sparsity of 
data in the highest layers and ensure that no hazard group is unduly impacted by a single extreme 
simulation. (Hazard groups will be impacted by the frequency of excess simulations, but not by the values 
of these simulations.) A Pareto distribution is used to smooth simulated loss values in excess of the large 
loss limit. This effectively treats each simulation in excess of the large loss limit as a fraction of a 
simulation at the Pareto-midpoint2 of each published excess loss layer. 
 

 
2 For example, the Pareto-midpoint of the $5,000,000 to $6,000,000 will be slightly less than $5.5M. For any layer, the Pareto-
midpoint will be slightly less than the arithmetic midpoint due to the shape of the Pareto distribution. 
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Retro Hazard Group (RHG) Selection 
Classifications are placed into hazard groups based on their size of loss distribution in the final retro 
database. For the 2019 update, classification loss elimination ratios at the $500,000 loss limit were used 
to group classifications via k-means cluster analysis. The $500,000 loss limit was chosen primarily due to 
its use in classification ratemaking.3 This loss limit is also roughly the point with the greatest variance 
among hazard group (or classification) loss elimination ratios. Prior to their use in the cluster analysis, 
classification loss elimination ratios were credibility-weighted with the loss elimination ratio of their current 
hazard group. The credibilities were based on the excess $500,000 count shares for “large” 
classifications, with large defined as the size at which all classifications with equal or greater claim volume 
resulted in at least one excess $500,000 claim simulation in all 100 simulations. Excess count shares for 
these large classifications were deemed reasonable.  
 
Potential Incurred Development Enhancements 
Development Table Calendar Year Sampling 
The tables used to simulate claim development to ultimate are currently built using an all-year average of 
available data. In order to test the inclusion, exclusion, or alternate weighting of the available calendar 
years of data, staff developed a methodology to apply any desired weight to each calendar year. As an 
input, the methodology requires a relative weight for each year. The current methodology is equivalent to 
applying any equal weight to each year. A weight of one was used for simplicity. 
 
Data Underlying Simulation Tables 
Before applying any alternate weights in the compilation of the development tables, staff first investigated 
the underlying empirical data. The intent of the investigation was to get a broad sense of whether a 
calendar year diagonal exhibited high or low development potential, as applicable to the claim simulation 
process. Since the simulation process models development of individual claims, staff was less interested 
in aggregate development measures and more interested in measures that impact individual claims. 
 
Staff separated these measures into two segments, claim development and claim closing rates. Staff 
arrived at two measures of claim development that would be predictive of whether an individual year’s 
data would increase or decrease the potential for simulated large claims. The first of these measures is 
the share of claims that don’t develop during the calendar year, with higher shares being correlated with 
lower potential for large claims. The second measure is the ratio of claims developing upward to claims 
developing downward during the calendar year, with lower ratios being correlated with lower potential for 
large claims. Both of these measures show lower potential for large simulated claims in the most recent 
several years. These are shown in Exhibit 2. The exhibit shows these measures for USR maturities 
(development up to 126 months), survey maturities (development after 126 months), and all maturities 
combined. Of particular note is the ratio of upward to downward development at early maturities. These 
ratios have actually been less than unity during the last four years. This only occurred once in the prior 15 
years. 
 
Staff’s investigation of closing rates also indicated a reduced potential for large simulated claims in the 
more recent data as closing rates have been high. These are shown in Exhibit 3. In fact, at earlier 
maturities the most recent eight years have the eight highest closing rates using this measure. (The 
database used largely pre-dates the claim settlement slowdown that occurred during the pandemic.) 
 
These measures were intended to give an overall snapshot of each calendar year. The actual 
development tables are segmented by claim size and maturity, whereas they are combined in these 
exhibits. Staff also looked at these measures at a more atomistic level and found similar results, though 
there were considerable variability as certain claim size/maturity cells are sparsely populated. 

 
3 For classification ratemaking, limited loss values are brought to an unlimited value using limit factors derived from the retro data-
base. 
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Sensitivity Testing 
While the measures described above offer insights into potential differences in the simulated size of loss 
distribution, staff tested the impact directly by running a limited (10 simulations per claim instead of 100 
as for a full simulation) simulation excluding each calendar year. The limited simulation yields results that 
are consistent with, but more variable than, a full simulation. These simulations directly measure the 
combined impact of a given year’s closing rates and development, including differences by claim size and 
maturity. The resulting loss elimination ratios are largely consistent with the patterns shown in Exhibits 2 
and 3. The exclusion of years showing lower large simulation potential generally result in higher loss 
elimination ratios. These results are fairly consistent across loss limits and are shown in Exhibit 4. This 
exhibit is shown as a heat map with separate color coding for each loss limit. Higher loss elimination 
ratios are shown in blue to represent the excluded year was “cold” in terms of its impact on the simulated 
size of loss distribution. While the closing rates and development patterns observed over the available 
calendar years varied considerably, the impact of excluding any individual year was small. This mitigates 
the potential for the simulated size of loss distribution to be distorted by the use of an additional atypical 
year when using an all-year average to compile the development tables. 
 
Staff also tested two options for giving more weight to the more recent calendar years when building the 
development tables. The first option tested simply used only the most recent five years to build the 
simulation tables while the second gave the most recent five years twice as much weight as the prior 
years. Both methods resulted in considerably lower loss elimination ratios, particularly the option that only 
used the most recent five years. This is consistent with the lower potential for development for the 
calendar years shown in Exhibits 2 and 3. These results are shown in Exhibit 5. 
 
Alternate Weightings 
Staff investigated a few other methods for determining calendar year weights. These included measuring 
how “normal” a given year was using the measures shown in Exhibits 2 and 3 as well as measuring the 
reserve share of total incurred on open claims. All of these options resulted in calendar year weights that 
followed no pattern over time. Staff considered these weights both arbitrary and unintuitive and they were 
not investigated further. 
 
Given these findings, staff recommended continuing to use an all-year average to build the simulation 
tables at the ARWG. This will allow all observed development patterns to be built into the simulation in the 
proportion in which they occurred. This will allow simulated development to be based on many different 
development environments without allowing shorter term trends to drive the simulation. The ARWG was 
generally supportive of staff’s recommendation. 
 
Alternative Starting Database 
The ARWG discussed developing the starting database using bootstrapping to bulk up the body of claims 
to a minimum level for each classification. The primary investigation for this approach would be to 
determine how to bulk up the claim volume for small classifications. The additional claims could 
potentially come from the same classification in other years, from similar (in terms of size of loss 
distribution) classifications in the same year or drawn from a distribution. This approach would also 
require the selection of appropriate classification weights. Several ARWG members expressed interest in 
this idea, but complexities in selecting the appropriate sample to bootstrap from were deemed too 
onerous to move forward with this approach at this time. 
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Paid Development Module 
Once decisions are reached on the incurred loss methodology, staff will shift gears towards implementing 
the paid loss development methodology.4 This is not a true paid development methodology. At each 
maturity, incurred loss development is determined. A portion of the remaining case reserve is then 
simulated to be paid again based on empirically derived tables. 
 
Updates to the Retrospective Rating Plan 
Current Update Process 
The WCIRB Retrospective Rating Plan is currently updated roughly every five or six years. The current 
Plan was effective January 1, 2019. The Plan’s loss elimination ratios, tables of insurance charges, and 
other supplementary tables are updated annually. These updates use the same simulation database 
underlying the current Plan. The only differences in the databases are that these have been adjusted 
using trend and on-level factors for the corresponding policy period. The overall ALAE load is also 
updated annually. 
 
Potential Changes to Simulation Database Update Process 
Given that the simulation database is built from a starting point of historic USR data, there is a potential 
disconnect between the classification mix of this starting database and that of the future year for which 
the loss elimination ratios will be used. 
 
To address this, staff developed a method to adjust the simulation database to the classification mix of 
used for the future period. This method reweights each claim in the simulation database to reflect the 
difference between each classification’s exposure share in the future period to its exposure share in the 
starting database. 
 
For this purpose, the exposure share in the future period is taken as the exposure share from the two 
most recent years combined in the filed classification relativities. There are two adjustments made to the 
two exposure databases before the reweighting factor is calculated. First, a number of classifications are 
now subject to payroll limitations but were not at the time of the starting database. The exposures from 
the classification relativities are adjusted to account for this using the same methodology as in the 
regulatory filings. The other adjustment is to account for definitional changes to the classification system. 
There may be both classifications in the starting database that are no longer active and classifications 
from the classification relativities database that did not yet exist at the time of the starting database. 
These classifications are restated as the classification they were absorbed into or derived from in order to 
have a common set of classifications in the two exposure databases. 
 
After these adjustments are made, a classification’s reweighting factor is calculated as the exposure 
share from the classification relativities database divided by the exposure share from the starting 
database. This factor serves as the reweighted claim count for each claim in the claim simulation 
database. This method implicitly assumes that the claim frequency and size of loss distribution for any 
classification is unchanged. The assumed changes in the classification mix of exposures will lead to 
changes in the all-classification frequency and size of loss distribution. 
 
The impact of this adjustment was tested using the simulation database, loss elimination ratios, and 
classification relativities used in the September 1, 2022 Regulatory Filing. The most recent two policy 
years are used to calculate the exposure weights. In this filing, policy years 2018 and 2019 were used in 
the classification relativities. The starting database included policy years 2009, 2010, and 2011. While the 
classification mix changed significantly between these two time periods, the overall impact on the size of 
loss distribution was fairly small. This is shown in Exhibit 6. 

 
4 For more information, reference item A from the April 22, 2019 Actuarial Research Working Group meeting materials, which was 
approved at the June 14, 2019 Actuarial Committee meeting.  
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The loss elimination ratios are used to derive the limit factors used in class ratemaking to adjust losses 
from a limited value to an unlimited value. These limit factors are used separately for indemnity and 
medical losses and by hazard group. The relative impact of reweighting can be larger by hazard group 
since both the aggregate limit factor the hazard group is being compared to and the limit factor for the 
hazard group itself will change. The limit factors for the original and reweighted simulation databases are 
shown in Exhibit 7. 
 
Staff recommends applying the adjustment to reweight the simulation database for classification mix. The 
ARWG was supportive of this recommendation at the November 10, 2022 meeting. 
 
Staff also noted that a data driven update to the simulation database could be made more frequently, with 
a complete review of the methodologies occurring with roughly the same frequency currently used. 
 
Preliminary Update Results 
WCIRB staff has developed updated simulation databases using the current methodologies. During 
previous updates, only one database was created using an updated starting database along with updated 
simulation tables. In order to separately examine the impact of the updated starting database and the 
updated development tables, staff has developed the following databases: 

1. Database 0: Database underlying the current Plan 
• Uses the old starting database 
• Uses the old simulation tables 
• This version represents the annual update using the current process 

2. Database 1: Database to examine the impact of the simulation tables 
• Uses the old starting database 
• Uses the updated simulation tables 

3. Database 2: Database to examine the impact of the starting database 
• Uses the updated starting database 
• Uses the old simulation tables 

4. Database 3: Database reflecting all data updates 
• Uses the updated starting database 
• Uses the updated simulation tables 
• This version represents the new Plan if updated with no methodological changes 

 
Changes in simulated size of loss distributions are largely tied to the starting database underlying the 
simulations. Exhibit 8 shows the unadjusted starting database loss elimination ratios prior to 
development. Exhibit 9 shows the same loss elimination ratios after adjustment to a common cost level. 
 
Loss elimination ratios for the four databases, after adjustment to a common cost level and simulation to 
ultimate, are shown in Exhibit 10. Comparing database 0 to database 1 shows the impact of the new data 
on the simulation tables. Comparing database 0 to database 2 shows the impact of the new starting 
database. Finally comparing database 0 to database 3 shows the overall impact of the new data. 
 



U
SR

 @
 3

rd

O
pe

n 
@

 3
rd

C
lo

se
d 

@
 3

rd

U
SR

 S
im

U
SR

 @
 4

th
C

lo
se

d-
C

lo
se

d 
Si

m

C
lo

se
d 

@
 4

th
O

pe
n 

@
 4

th
IB

N
R

 @
 4

th
C

lo
se

d 
@

 4
th

U
SR

 S
im

U
SR

 @
 5

th
C

lo
se

d-
C

lo
se

d 
Si

m

C
lo

se
d 

@
 5

th
O

pe
n 

@
 5

th
IB

N
R

 @
 5

th
C

lo
se

d 
@

 5
th

C
lo

se
d 

@
 5

th

C
lo

se
d 

@
 1

0t
h

O
pe

n 
@

 1
0t

h
IB

N
R

 @
 1

0t
h

R
eo

pe
ni

ng
 S

im

Br
id

ge
 S

im
R

eo
pe

ni
ng

 @
 1

0t
h

C
lo

se
d 

@
 1

32
O

pe
n 

@
 1

32
N

ev
er

 R
eo

pe
ni

ng

Po
st

-U
SR

 S
im

R
eo

pe
ni

ng
 @

 1
32

C
lo

se
d 

@
 1

44
O

pe
n 

@
 1

44

C
lo

se
d

O
pe

n
N

ev
er

 R
eo

pe
ni

ng
@

 U
lti

m
at

e
@

 U
lti

m
at

e
@

 U
lti

m
at

e

Si
m

ul
at

io
n 

D
at

ab
as

e 
@

 U
lti

m
at

e

Actuarial Committee
Meeting Agenda for December 8, 2020

                                        ®WCIRB California

III-B-8

Exhibit 1.1



U
SR

 S
im

U
SR

 @
 3

rd

O
pe

n 
@

 3
rd

C
lo

se
d 

@
 3

rd

U
SR

 S
im

U
SR

 @
 4

th
C

lo
se

d-
C

lo
se

d 
Si

m

C
lo

se
d 

@
 4

th
O

pe
n 

@
 4

th
IB

N
R

 @
 4

th
C

lo
se

d 
@

 4
th

U
SR

 S
im

U
SR

 @
 5

th
C

lo
se

d-
C

lo
se

d 
Si

m

C
lo

se
d 

@
 5

th
O

pe
n 

@
 5

th
IB

N
R

 @
 5

th
C

lo
se

d 
@

 5
th

C
lo

se
d 

@
 5

th

C
lo

se
d 

@
 1

0t
h

O
pe

n 
@

 1
0t

h
IB

N
R

 @
 1

0t
h

R
eo

pe
ni

ng
 S

im

Br
id

ge
 S

im
R

eo
pe

ni
ng

 @
 1

0t
h

C
lo

se
d 

@
 1

32
O

pe
n 

@
 1

32
N

ev
er

 R
eo

pe
ni

ng

Po
st

-U
SR

 S
im

R
eo

pe
ni

ng
 @

 1
32

C
lo

se
d 

@
 1

44
O

pe
n 

@
 1

44

C
lo

se
d

O
pe

n
N

ev
er

 R
eo

pe
ni

ng
@

 U
lti

m
at

e
@

 U
lti

m
at

e
@

 U
lti

m
at

e

Si
m

ul
at

io
n 

D
at

ab
as

e 
@

 U
lti

m
at

e

Th
e 

de
ve

lo
pm

en
t f

ac
to

rs
 a

re
 li

m
ite

d 
so

 th
at

 e
ac

h 
co

m
po

ne
nt

 c
an

no
t d

ev
el

op
 a

bo
ve

 a
 m

ax
im

um
 o

r 
be

lo
w

 th
e 

cu
m

ul
at

iv
e 

pa
id

 a
m

ou
nt

.

If 
a 

cl
ai

m
 w

as
 c

ho
se

n 
to

 b
e 

"c
lo

si
ng

" a
t t

he
 R

L,
 it

 
le

av
es

 th
e 

si
m

ul
at

io
n 

as
 c

lo
se

d 
(p

os
si

bl
y 

to
 

re
op

en
).

Fo
r e

ac
h 

cl
ai

m
 s

iz
e 

& 
ag

e,
 a

 jo
in

t m
ed

ic
al

/ 
in

de
m

ni
ty

 d
ev

el
op

m
en

t f
ac

to
r d

is
tri

bu
tio

n 
is

 
es

tim
at

ed
.

Th
e 

pr
ob

ab
ilit

y 
of

 a
 c

la
im

 c
om

po
ne

nt
 c

lo
si

ng
 

fro
m

 R
L-

to
-R

L 
is

 a
ls

o 
es

tim
at

ed
.

Th
e 

de
ve

lo
pm

en
t f

ac
to

r d
is

tri
bu

tio
ns

 a
re

 
co

nd
iti

on
al

 o
n 

w
he

th
er

 o
r n

ot
 th

e 
cl

ai
m

 is
 c

lo
si

ng
.

Th
e 

es
tim

at
es

 a
re

 b
as

ed
 o

n 
ag

e-
to

-a
ge

 d
at

a 
fro

m
 th

e 
m

os
t r

ec
en

t p
ol

ic
y 

ye
ar

s 
av

ai
la

bl
e.

U
si

ng
 th

e 
di

st
rib

ut
io

n,
 a

 s
ep

ar
at

e 
de

ve
lo

pm
en

t 
fa

ct
or

 is
 s

im
ul

at
ed

 fo
r i

nd
em

ni
ty

 &
 m

ed
ic

al
.

Actuarial Committee
Meeting Agenda for December 8, 2020

                                        ®WCIRB California

III-B-9

Exhibit 1.2



C
lo

se
d-

C
lo

se
d 

Si
m

U
SR

 @
 3

rd

O
pe

n 
@

 3
rd

C
lo

se
d 

@
 3

rd

U
SR

 S
im

U
SR

 @
 4

th
C

lo
se

d-
C

lo
se

d 
Si

m

C
lo

se
d 

@
 4

th
O

pe
n 

@
 4

th
IB

N
R

 @
 4

th
C

lo
se

d 
@

 4
th

U
SR

 S
im

U
SR

 @
 5

th
C

lo
se

d-
C

lo
se

d 
Si

m

C
lo

se
d 

@
 5

th
O

pe
n 

@
 5

th
IB

N
R

 @
 5

th
C

lo
se

d 
@

 5
th

C
lo

se
d 

@
 5

th

C
lo

se
d 

@
 1

0t
h

O
pe

n 
@

 1
0t

h
IB

N
R

 @
 1

0t
h

R
eo

pe
ni

ng
 S

im

Br
id

ge
 S

im
R

eo
pe

ni
ng

 @
 1

0t
h

C
lo

se
d 

@
 1

32
O

pe
n 

@
 1

32
N

ev
er

 R
eo

pe
ni

ng

Po
st

-U
SR

 S
im

R
eo

pe
ni

ng
 @

 1
32

C
lo

se
d 

@
 1

44
O

pe
n 

@
 1

44

C
lo

se
d

O
pe

n
N

ev
er

 R
eo

pe
ni

ng
@

 U
lti

m
at

e
@

 U
lti

m
at

e
@

 U
lti

m
at

e

Si
m

ul
at

io
n 

D
at

ab
as

e 
@

 U
lti

m
at

e

Fi
rs

t, 
a 

ra
nd

om
 n

um
be

r i
s 

dr
aw

n 
to

 d
ec

id
e 

w
he

th
er

 o
ne

, b
ot

h 
or

 n
ei

th
er

 c
om

po
ne

nt
 w

ill 
de

ve
lo

p.

Ba
se

d 
on

 th
is

, d
ev

el
op

m
en

t f
ac

to
rs

 a
re

 s
im

ul
at

ed
 

ba
se

d 
on

 th
e 

di
st

rib
ut

io
n.

Th
e 

de
ve

lo
pm

en
t f

ac
to

r(s
) i

s(
ar

e)
 th

en
 a

pp
lie

d 
to

 
th

e 
de

ve
lo

pi
ng

 c
om

po
ne

nt
(s

).

Th
e 

pr
ob

ab
ilit

y 
of

 a
 c

la
im

 d
ev

el
op

in
g 

fro
m

 R
L-

to
-

R
L,

 a
nd

 th
e 

jo
in

t d
is

tri
bu

tio
n 

of
 s

uc
h 

de
ve

lo
pm

en
t, 

by
 c

om
po

ne
nt

, i
s 

es
tim

at
ed

 fo
r 

ea
ch

 s
iz

e 
& 

ag
e.

Th
e 

es
tim

at
e 

is
 b

as
ed

 o
n 

m
at

ch
ed

 n
on

-g
ro

up
 

cl
ai

m
s,

 c
lo

se
d 

at
 c

on
se

cu
tiv

e 
R

Ls
, f

ro
m

 th
e 

m
os

t 
re

ce
nt

 p
ol

ic
y 

ye
ar

s 
av

ai
la

bl
e.

Actuarial Committee
Meeting Agenda for December 8, 2020

                                        ®WCIRB California

III-B-10

Exhibit 1.3



R
eo

pe
ni

ng
 S

im

U
SR

 @
 3

rd

O
pe

n 
@

 3
rd

C
lo

se
d 

@
 3

rd

U
SR

 S
im

U
SR

 @
 4

th
C

lo
se

d-
C

lo
se

d 
Si

m

C
lo

se
d 

@
 4

th
O

pe
n 

@
 4

th
IB

N
R

 @
 4

th
C

lo
se

d 
@

 4
th

U
SR

 S
im

U
SR

 @
 5

th
C

lo
se

d-
C

lo
se

d 
Si

m

C
lo

se
d 

@
 5

th
O

pe
n 

@
 5

th
IB

N
R

 @
 5

th
C

lo
se

d 
@

 5
th

C
lo

se
d 

@
 5

th

C
lo

se
d 

@
 1

0t
h

O
pe

n 
@

 1
0t

h
IB

N
R

 @
 1

0t
h

R
eo

pe
ni

ng
 S

im

Br
id

ge
 S

im
R

eo
pe

ni
ng

 @
 1

0t
h

C
lo

se
d 

@
 1

32
O

pe
n 

@
 1

32
N

ev
er

 R
eo

pe
ni

ng

Po
st

-U
SR

 S
im

R
eo

pe
ni

ng
 @

 1
32

C
lo

se
d 

@
 1

44
O

pe
n 

@
 1

44

C
lo

se
d

O
pe

n
N

ev
er

 R
eo

pe
ni

ng
@

 U
lti

m
at

e
@

 U
lti

m
at

e
@

 U
lti

m
at

e

Si
m

ul
at

io
n 

D
at

ab
as

e 
@

 U
lti

m
at

e

R
eo

pe
ne

d 
cl

ai
m

s 
re

en
te

r t
he

 P
os

t-U
SR

 S
im

 a
t 

th
e 

se
le

ct
ed

 re
op

en
in

g 
ag

e,
 w

hi
le

 n
on

re
op

en
ed

 
cl

ai
m

s 
ar

e 
co

ns
id

er
ed

 c
lo

se
d.

 T
he

ir 
va

lu
es

 a
re

 
ca

rri
ed

 fo
rw

ar
d 

to
 u

lti
m

at
e.

Fo
r e

ac
h 

cl
ai

m
 s

iz
e,

 th
e 

pr
ob

ab
ilit

y 
of

 th
e 

cl
ai

m
 

re
op

en
in

g 
is

 e
st

im
at

ed
, b

as
ed

 o
n 

da
ta

 fr
om

 th
e 

Lo
ng

 T
er

m
 L

os
s 

D
ev

el
op

m
en

t S
ur

ve
y 

m
at

ch
ed

 to
 

U
SR

.

Fo
r e

ac
h 

cl
ai

m
, c

lo
se

d 
at

 5
th

, a
 ra

nd
om

 n
um

be
r 

is
 d

ra
w

n 
to

 d
ec

id
e 

if 
th

e 
cl

ai
m

 w
ill 

re
op

en
 o

r n
ot

.

If 
th

e 
cl

ai
m

 re
op

en
s,

 a
 re

op
en

in
g 

ag
e 

is
 

si
m

ul
at

ed
 b

as
ed

 o
n 

da
ta

 fr
om

 th
e 

m
at

ch
ed

 
U

SR
/S

ur
ve

y 
da

ta
ba

se
.

Actuarial Committee
Meeting Agenda for December 8, 2020

                                        ®WCIRB California

III-B-11

Exhibit 1.4



IB
N

R
 @

 R
L

U
SR

 @
 3

rd

O
pe

n 
@

 3
rd

C
lo

se
d 

@
 3

rd

U
SR

 S
im

U
SR

 @
 4

th
C

lo
se

d-
C

lo
se

d 
Si

m

C
lo

se
d 

@
 4

th
O

pe
n 

@
 4

th
IB

N
R

 @
 4

th
C

lo
se

d 
@

 4
th

U
SR

 S
im

U
SR

 @
 5

th
C

lo
se

d-
C

lo
se

d 
Si

m

C
lo

se
d 

@
 5

th
O

pe
n 

@
 5

th
IB

N
R

 @
 5

th
C

lo
se

d 
@

 5
th

C
lo

se
d 

@
 5

th

C
lo

se
d 

@
 1

0t
h

O
pe

n 
@

 1
0t

h
IB

N
R

 @
 1

0t
h

R
eo

pe
ni

ng
 S

im

Br
id

ge
 S

im
R

eo
pe

ni
ng

 @
 1

0t
h

C
lo

se
d 

@
 1

32
O

pe
n 

@
 1

32
N

ev
er

 R
eo

pe
ni

ng

Po
st

-U
SR

 S
im

R
eo

pe
ni

ng
 @

 1
32

C
lo

se
d 

@
 1

44
O

pe
n 

@
 1

44

C
lo

se
d

O
pe

n
N

ev
er

 R
eo

pe
ni

ng
@

 U
lti

m
at

e
@

 U
lti

m
at

e
@

 U
lti

m
at

e

Si
m

ul
at

io
n 

D
at

ab
as

e 
@

 U
lti

m
at

e

Th
es

e 
ar

e 
cl

ai
m

s,
 n

ot
 IB

N
R

 d
ol

la
rs

.

Th
es

e 
in

di
vi

du
al

 c
la

im
s 

ar
e 

de
riv

ed
 b

y 
m

at
ch

in
g 

cl
ai

m
s 

fro
m

 th
e 

m
os

t r
ec

en
t p

ol
ic

y 
ye

ar
s 

an
d 

fin
di

ng
 IB

N
R

 c
la

im
s.

Th
e 

IB
N

R
 c

la
im

s 
ar

e 
th

en
 a

dd
ed

 to
 th

e 
op

en
 

cl
ai

m
 d

at
ab

as
e.

Actuarial Committee
Meeting Agenda for December 8, 2020

                                        ®WCIRB California

III-B-12

Exhibit 1.5



B
rid

ge
 S

im

U
SR

 @
 3

rd

O
pe

n 
@

 3
rd

C
lo

se
d 

@
 3

rd

U
SR

 S
im

U
SR

 @
 4

th
C

lo
se

d-
C

lo
se

d 
Si

m

C
lo

se
d 

@
 4

th
O

pe
n 

@
 4

th
IB

N
R

 @
 4

th
C

lo
se

d 
@

 4
th

U
SR

 S
im

U
SR

 @
 5

th
C

lo
se

d-
C

lo
se

d 
Si

m

C
lo

se
d 

@
 5

th
O

pe
n 

@
 5

th
IB

N
R

 @
 5

th
C

lo
se

d 
@

 5
th

C
lo

se
d 

@
 5

th

C
lo

se
d 

@
 1

0t
h

O
pe

n 
@

 1
0t

h
IB

N
R

 @
 1

0t
h

R
eo

pe
ni

ng
 S

im

Br
id

ge
 S

im
R

eo
pe

ni
ng

 @
 1

0t
h

C
lo

se
d 

@
 1

32
O

pe
n 

@
 1

32
N

ev
er

 R
eo

pe
ni

ng

Po
st

-U
SR

 S
im

R
eo

pe
ni

ng
 @

 1
32

C
lo

se
d 

@
 1

44
O

pe
n 

@
 1

44

C
lo

se
d

O
pe

n
N

ev
er

 R
eo

pe
ni

ng
@

 U
lti

m
at

e
@

 U
lti

m
at

e
@

 U
lti

m
at

e

Si
m

ul
at

io
n 

D
at

ab
as

e 
@

 U
lti

m
at

e

Th
is

 s
im

ul
at

io
n 

is
 th

e 
sa

m
e 

as
 th

e 
Po

st
-U

SR
 S

im
 

ex
ce

pt
 fo

r t
he

 fo
llo

w
in

g:

Es
tim

at
e 

is
 b

as
ed

 o
n 

12
0 

m
on

th
 to

 1
32

 m
on

th
 

da
ta

 fr
om

 a
ll 

C
Ys

.

Th
e 

ch
an

ce
 o

f t
he

 c
om

po
ne

nt
 c

lo
si

ng
 b

y 
Ag

e 
13

2 
(6

 m
on

th
s 

fro
m

 R
L 

10
) i

s 
de

riv
ed

 fr
om

 L
TL

D
S 

da
ta

.

Th
e 

sq
ua

re
 ro

ot
 o

f t
he

 s
el

ec
te

d 
de

ve
lo

pm
en

t 
fa

ct
or

 is
 a

pp
lie

d 
to

 th
e 

co
m

po
ne

nt
 v

al
ue

, t
o 

re
pr

es
en

t d
ev

el
op

m
en

t f
or

 h
al

f o
f a

 y
ea

r.

Actuarial Committee
Meeting Agenda for December 8, 2020

                                        ®WCIRB California

III-B-13

Exhibit 1.6



Po
st

-U
SR

 S
im

U
SR

 @
 3

rd

O
pe

n 
@

 3
rd

C
lo

se
d 

@
 3

rd

U
SR

 S
im

U
SR

 @
 4

th
C

lo
se

d-
C

lo
se

d 
Si

m

C
lo

se
d 

@
 4

th
O

pe
n 

@
 4

th
IB

N
R

 @
 4

th
C

lo
se

d 
@

 4
th

U
SR

 S
im

U
SR

 @
 5

th
C

lo
se

d-
C

lo
se

d 
Si

m

C
lo

se
d 

@
 5

th
O

pe
n 

@
 5

th
IB

N
R

 @
 5

th
C

lo
se

d 
@

 5
th

C
lo

se
d 

@
 5

th

C
lo

se
d 

@
 1

0t
h

O
pe

n 
@

 1
0t

h
IB

N
R

 @
 1

0t
h

R
eo

pe
ni

ng
 S

im

Br
id

ge
 S

im
R

eo
pe

ni
ng

 @
 1

0t
h

C
lo

se
d 

@
 1

32
O

pe
n 

@
 1

32
N

ev
er

 R
eo

pe
ni

ng

Po
st

-U
SR

 S
im

R
eo

pe
ni

ng
 @

 1
32

C
lo

se
d 

@
 1

44
O

pe
n 

@
 1

44

C
lo

se
d

O
pe

n
N

ev
er

 R
eo

pe
ni

ng
@

 U
lti

m
at

e
@

 U
lti

m
at

e
@

 U
lti

m
at

e

Si
m

ul
at

io
n 

D
at

ab
as

e 
@

 U
lti

m
at

e

By
 th

is
 d

ef
in

iti
on

 o
f c

la
im

 s
ta

tu
s,

 a
 s

ur
ve

y 
cl

ai
m

 
ca

nn
ot

 re
op

en
.

Th
is

 s
te

p 
is

 th
e 

sa
m

e 
as

 th
e 

U
SR

 S
im

 e
xc

ep
t f

or
 

th
e 

fo
llo

w
in

g:

D
is

tri
bu

tio
n 

is
 b

as
ed

 o
n 

ag
e-

to
-a

ge
 d

at
a 

fro
m

 th
e 

Lo
ng

 T
er

m
 L

os
s 

D
ev

el
op

m
en

t S
ur

ve
y.

Su
rv

ey
 c

la
im

 s
ta

tu
s 

is
 d

et
er

m
in

ed
 w

ith
 h

in
ds

ig
ht

. 
A 

cl
ai

m
 is

 o
nl

y 
co

ns
id

er
ed

 c
lo

se
d 

if 
Pa

id
=I

nc
ur

re
d 

an
d 

In
cu

rre
d 

is
 s

ta
tio

na
ry

.

St
at

us
 is

 d
et

er
m

in
ed

 fo
r i

nd
em

ni
ty

 a
nd

 m
ed

ic
al

 
se

pa
ra

te
ly

.

Actuarial Committee
Meeting Agenda for December 8, 2020

                                        ®WCIRB California

III-B-14

Exhibit 1.7



Actuarial Committee
Meeting Agenda for December 8, 2020

                                        ®WCIRB California

III-B-15

Exhibit 2



Actuarial Committee
Meeting Agenda for December 8, 2020

                                        ®WCIRB California

III-B-16

Exhibit 3



Actuarial Committee
Meeting Agenda for December 8, 2020

                                        ®WCIRB California

III-B-17

Exhibit 4



Actuarial Committee
Meeting Agenda for December 8, 2020

                                        ®WCIRB California

III-B-18

Exhibit 5



Actuarial Committee
Meeting Agenda for December 8, 2020

                                        ®WCIRB California

III-B-19

Exhibit 6



Actuarial Committee
Meeting Agenda for December 8, 2020

                                        ®WCIRB California

III-B-20

Exhibit 7



Actuarial Committee
Meeting Agenda for December 8, 2020

                                        ®WCIRB California

III-B-21

Exhibit 8



Actuarial Committee
Meeting Agenda for December 8, 2020

                                        ®WCIRB California

III-B-22

Exhibit 9



Actuarial Committee
Meeting Agenda for December 8, 2020

                                        ®WCIRB California

III-B-23

Exhibit 10.1



Actuarial Committee
Meeting Agenda for December 8, 2020

                                        ®WCIRB California

III-B-24

Exhibit 10.2



Actuarial Committee
Meeting Agenda for December 8, 2020

                                        ®WCIRB California

III-B-25

Exhibit 10.3



Actuarial Committee
Meeting Agenda for December 8, 2020

                                        ®WCIRB California

III-B-26

Exhibit 10.4



Actuarial Committee
Meeting Agenda for December 8, 2020

                                        ®WCIRB California

III-B-27

Exhibit 10.5



Actuarial Committee 
Meeting Agenda for December 8, 2022 

III-C-1 
Workers’ Compensation Insurance Rating Bureau of California® 

 

Item AC22-12-07 
Updates to the Medical Characteristics of COVID-19 Claims and Long 
COVID Study 
 
 
In March 2022, the WCIRB published a study on the medical treatments and costs of COVID-19 claims 
and an early look at long COVID in the California workers’ compensation system. Based on updated data, 
staff has updated the study with a focus on the medical characteristics of COVID-19 claims in 2020 
compared to those in 2021 as well as the prevalence of long COVID during the 12-month post-acute care 
period.  

At the meeting, staff will present the preliminary findings of the updated analysis. Attached are slides 
summarizing staff’s preliminary findings. 

 

https://www.wcirb.com/sites/default/files/documents/wcirb-longcovid-impactreport-ar-2.pdf
https://www.wcirb.com/sites/default/files/documents/wcirb-longcovid-impactreport-ar-2.pdf


Research Questions
1. How do medical characteristics of COVID-19 claims in 2020 compare to those of COVID-19 claims in 2021?

- COVID-19 claim distribution by levels of medical care needed (mild, severe, critical and death)
- Medical treatment and cost patterns for mild and hospital claims
- Early results on:

• Claims without any medical treatment
• Hospital claims with permanent disability
• Development of indemnity-only claims
• Litigation
• Claims reopening

2. What is the prevalence of long COVID during the 12-months post-acute care period?
- Difference between AY2020 and AY2021 claims
- Clusters of long COVID symptoms for mild and hospital claims

3. What are the characteristics of long COVID Claims?
- Demographics
- Post-acute treatments and costs for mild and hospital claims
- Permanent disability

1
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Research Approach

 Data source:
- WCIRB medical transaction data
- WCIRB Unit Statistical Report data (USR)
- WCIRB indemnity transaction data (TI)

 Claim Population
- A sample of COVID-19 claims from insured employers:

• With any medical payments, including medical-only and indemnity/medical claims
• Identified using Catastrophe Number 12 in USR or Nature of Injury/Cause of Injury 83 in USR or TI

- Mild claims: with no hospital care
- Severe claims: with hospital care but without ICU care
- Critical claims: with ICU care
- Death claims: based on injury type in the USR data or death field in the TI data

- Non-COVID-19 claims with any medical payments and same criteria for mild, severe, critical and death claims

 Accident date period:
- April 2020 through December 2021

2
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Distribution of COVID-19 Claims by Levels of Medical Care Needed

Levels of Medical 
Care Needed

Share of COVID-19 Claims with 
Medical Payments 

(N = 9,257)

Share of Non-COVID-19 Claims 
with Medical Payments 

(N = 479,554)
AY2020 AY2021 AY2020-2021

Mild (no hospital care) 91.2% 91.3% 98.7%

Severe (no ICU, excl. 
deaths) 3.3% 4.3% 0.9%

Critical (w/ ICU, excl. 
deaths) 3.3% 2.7% 0.3%

Death* 2.1% 1.7% 0.1%

Total 100% 100% 100%

3Note. Death claims in the WC system were identified using the death field in the TI data and injury type in the USR data.
Source: WCIRB medical transaction data, WCIRB indemnity transaction data and WCIRB unit statistical report data. 

As of October 7, 2022
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Average Paid Medical Severity of COVID-19 Claims by Levels of Medical 
Care Needed and by Accident Year

4Source: WCIRB medical transaction data.

As of October 7, 2022

$833 

$30,708 

$77,432 

$65,497 

$6,474 
$894 

$21,790 

$111,773 

$58,642 

$6,491 

Mild Severe Critical Death Overall

6-Month Average Paid Medical Severity per COVID-19 Claim
AY2020 AY2021
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Distribution of Total Paid Medical at 1st Report Level by Levels of 
Medical Care Needed (AY2020 and AY2021)

5Source: WCIRB Unit Statistical Report data at 1st RL and medical transaction data.

As of October 7, 2022
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40%
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100%

COVID-19 Non-COVID-19

Mild (no hospital care) Severe (hospital care) Critical (ICU care) Death

77% vs. 21%
similar patterns
for AY2020 and
AY2021 Claims
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Leading Types of Medical Services in the First 30 Days for Mild COVID-
19 Claims by Accident Year

Note. First 30-day medical services were medical services provided within 30 days from the first medical treatment.
Source: WCIRB medical transaction data.

As of October 7, 2022

59%

65%

13%

12%

11%

8%

9%
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2% 2%

0% 20% 40% 60% 80% 100%

AY2020

AY2021

Share of Medical Payments for the First 30-day Medical Services
Physician Services Outpatient Medical-Legal Medical equipment and supplies Other Pharmaceuticals Medical Liens
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117 

46 

17 16 16 

120 

36 

17 
25 

31 

Office Visits (incl. telehealth) Laboratory (e.g., tests) Emergency Room Services Diagnostic Radiology Physical Medicine &
Rehabilitation

Leading Types of Medical Services

Number of Services per 100 Mild COVID-19 Claims during 1st Month
AY2020 AY2021

Service Utilization during the First 30 Days after Initial Medical 
Treatment for Mild COVID-19 Claims (AY2020 vs. AY2021)

Source: WCIRB medical transaction data.

As of October 7, 2022
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Service Utilization during Five Months Subsequent to the First 30 Days 
for Mild Claims (AY2020 vs. AY2021)

Source: WCIRB medical transaction data. 

As of October 7, 2022

First 30 days vs. Five 
subsequent months:
• decline in medical 

treatments per claim for all 
types for both accident 
years

• smaller decline in 
rehabilitation care after 
first 30 days

8

56 

44 

19 
14 

7 

53 

66 

16 15 
9 

Office Visits (incl. telehealth) Physical Medicine &
Rehabilitation

Laboratory (e.g., tests) Internal Medicine Diagnostic Radiology

Leading Types of Medical Services

Number of Services per 100 Mild COVID-19 Claims between 2nd Month and 6th Month
AY2020 AY2021
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Average Payments for Hospitalization (AY2020 vs. AY2021)

Note. Inpatient care includes medical transactions with a DRG code as well as any room and board outpatient procedure code.
Source: WCIRB medical transaction data. 

As of October 7, 2022

$29,517 

$81,028 

$55,326 

$20,814 

$108,903 

$54,893 

Severe Critical Hospital Claims

Average Payments for Inpatient Care per Claim

AY2020 AY2021

9
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Average Length of Hospital Stay for COVID-19 Hospital Claims (AY2020 
vs. AY2021)

10Note. Inpatient care includes medical transactions with a DRG code as well as any room and board outpatient procedure code.
Source: WCIRB medical transaction data. 

As of October 7, 2022
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Leading Five Diagnostic-Related Groups (DRG) for COVID-19 Hospital 
Claims (AY2020 vs. AY2021)

Source: WCIRB medical transaction data. 

As of October 7, 2022

22%

12%

18%

15%

16%

25%

8%

11%

7%

17%

Medical Payments Share by Leading DRGs
AY2020 AY2021

38%

19%

7%

5%

2%

44%

15%

4%

3%

2%

177- Respiratory Infections and
Inflammations with Major
Complication/Comorbidity

871- Septicemia or Severe Sepsis
without Ventilation >96 Hours with Major

Complication/Comorbidity

207- Respiratory System Diagnosis with
Ventilator Support >96 Hours

870- Septicemia or Severe Sepsis with
Ventilation >96 Hours

004- Tracheostomy with Ventilation >96
Hours

Hospital Claim Share by Leading DRGs
AY2020 AY2021

Drop in % 
of COVID-
19 claims 
needing 
ventilators 
in 2021
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Hospital Claims involving Disability at RL1 – Early results

18%

9%

65%

41%

18%

51%

0% 100%

COVID-19 Hospital Claims
(7% of All Claims)

Non-COVID-19 Hospital Claims
(1% of All Claims)

Medical-only Temporary Disability Only Permanent Disability

12Source: WCIRB medical transaction data and WCIRB Unit Statistical Report data. 

As of October 7, 2022
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Average Medical Severity of Hospital Claims with Permanent Disability 
at RL1

13Source: WCIRB medical transaction data and WCIRB Unit Statistical Report data. 

As of October 7, 2022

$116,867 

$403,405 

$98,593 

$296,260 

Average Paid Medical Average Incurred Medical
Hospital Claims with Permanent Disability

COVID-19 Non-COVID-19
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COVID-19 Claims Without Payments for Medical Treatment – Early Results 
(Accident date: April 2020 – January 2022)

14Source: WCIRB medical transaction data. 

As of October 7, 2022
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2%

23%

Non-Death Claims Death Claims

Share of Claims without Payments for Medical Treatment
COVID-19 Non-COVID-19

III-C-15

DRAFT



Leading Services on COVID-19 Claims Without Medical Treatment – Early 
Results (Accident date: April 2020 – January 2022)

15Source: WCIRB medical transaction data. 

As of October 7, 2022
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Ratio of Paid ALAE to Total Incurred Loss at RL1 – Early Results

16Note: Indemnity-only claims are excluded.
Source: WCIRB medical transaction data and WCIRB Unit Statistical Report data. 

As of October 7, 2022

75%

8%
4% 2% 1%
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11%
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Claims
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Development of Indemnity-Only COVID-19 Claims from RL1 to RL2 –
Early results

17Source: WCIRB medical transaction data and WCIRB Unit Statistical Report data. 

As of October 7, 2022

1.7%

5.9%

% of indemnity-only claims at RL1 that transitioned to
indemnity/medical claims at RL2

% of transitioned indemnity-only claims that involved hospital care after
RL1
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Rate of COVID-19 Claims Reopening – Early results

% of Closed 
COVID-19 

Claims at RL1
COVID-19 
Claims reopened 
at RL2

0.5%

18Note. All closed COVID -19 claims were included in the calculation, including indemnity-only, medical-only and indemnity and medical claims.
Source. WCIRB medical transaction data and WCIRB Unit Statistical Report data.   

As of October 7, 2022

• Small sample size (25 claims)
• Reopened claims had significantly higher 

average incurred medical at RL2 than 
RL1

• Most medical-only claims at RL1 shifted 
to PD at RL2

• 30% of those with medical treatments 
had long COVID
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Long COVID Analysis Approach

 Followed the definition of "long COVID" from NIH

 Used ICD information to identify COVID-19 claims with medical treatment for long COVID symptoms (“Long COVID 
Claims”)

- ICD information for long COVID symptoms* was updated to reflect the latest research from CDC and other peer-
review journals

 Extended the analysis timeframe for long COVID to 1-year post-acute care period based on available data
- Post-acute care period starts on 31st day from the first medical treatment for mild claims and starts on 31st day from 

hospital discharge for both severe and critical claims
- Analyzed medical treatment patterns during the post-acute care period for long COVID claims

 Analyzed leading long COVID symptoms in multiple body systems
- General symptoms (chronic fatigue syndrome, etc.)
- Respiratory, Musculoskeletal, Circulatory (mostly clotting issues), Cardiac, Mental/psychiatric, Neurological and 

Renal

 Analyzed the extent of disability associated with long COVID

19*In addition to ICD information for specific long COVID symptoms, based on published research, we also included U09.9 (Long COVID, effective Oct 1, 2021). U07.1 (COVID-19) 
and B94.8 (Sequelae of other specified infectious and parasitic diseases) to identify claims that continued to receive medical treatments for COVID-19 related medical concerns. 

As of October 7, 2022
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11%

36%

40%

Mild Severe Critical

Prevalence of Long COVID During the 12-Month Post-Acute Care Period*
(April 2020 - March 2021 Accident Dates)

Prevalence of Long COVID Varies by Initial Level of Medical Care

20
* 12 months after acute care for mild claims are between 31 and 390 days of the initial medical treatment; for severe and critical claims, 12 months after 
acute care are between 31 and 390 days of the hospital discharge.
Source: WCIRB medical transaction data.

As of October 7, 2022

Statewide 
Average:

13%
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Prevalence of Long COVID by Accident Year for Mild and Hospital Claims

Source: WCIRB medical transaction data. 

As of October 7, 2022

10.9%

37.0%

11.5%

43.5%

Mild Claims Hospital Claims

Prevalence of Long COVID During the 12-Month Post-Acute Care Period
(April 2020 - March 2021 Accident Dates)

AY2020 AY2021
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Trend of Long COVID Prevalence

22Source: WCIRB medical transaction data. 

As of October 7, 2022
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32%
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24%
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Days After Acute Care

Prevalence of Long COVID by Time After Acute Care Period
Mild Claims Hospital Claims

1 in 9 hospital claims 
continued to receive care for 
long COVID symptoms 
after 11 months post-acute care

III-C-23

DRAFT



Leading Types of Long COVID Symptoms

Note. * Long COVID Included medical treatment transactions with ICD code of U09.9 (Long COVID, effective Oct 1, 2021). U07.1 (COVID-19) and B94.8 (Sequelae of other 
specified infectious and parasitic diseases). 
Source: WCIRB medical transaction data. 

As of October 7, 2022
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COVID-19 Hospital Claims
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Distribution of Long COVID Claims by Number of Long COVID 
Symptoms

24Source: WCIRB medical transaction data.

As of October 7, 2022
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10%

13%

17%

22%
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Age Group

Share of COVID-19 Claims with Treatment for Long COVID Symptoms by Age Group

Prevalence of Long COVID by Age Group

25Source: WCIRB medical transaction data.

As of October 7, 2022

Average
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16%

12%

10%

Healthcare Manufacturing Retail

Share of COVID-19 Claims with Treatment for Long COVID Symptoms for Leading Industries

Prevalence of Long COVID by Leading Industries

26Source: WCIRB medical transaction data, WCIRB Unit Statistical Report data and WCIRB indemnity transaction data.

As of October 7, 2022

Average:
13%
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Leading Types of Medical Services during One-Year Post-Acute Care 
Period for Mild COVID-19 Claims

Source: WCIRB medical transaction data. 

As of October 7, 2022
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Leading Types of Medical Services during One-Year Post-Acute Care 
Period for COVID-19 Hospital Claims

Source: WCIRB medical transaction data. 

As of October 7, 2022
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20%
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Other COVID-19 Claims
(w/o treatment for

Long COVID symptoms)

Distribution of Injury Type at 1st RL
Medical-Only Temporary Disability Permanent Disability

Distribution of Long COVID Claims by Injury Type

29Source: WCIRB medical transaction data and WCIRB Unit Statistical Report data. 

As of October 7, 2022
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Average Incurred Medical for Long COVID by Injury Type

30Source: WCIRB medical transaction data and WCIRB Unit Statistical Report data. 

As of October 7, 2022
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Permanent Disability Rating for Long COVID PD Claims

31Source: WCIRB medical transaction data and WCIRB Unit Statistical Report data. 
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Summary of Preliminary Findings

 Medical Characteristics of COVID-19 Claims (AY2020 vs. AY2021)
- Higher share of severe claims and lower share of critical and death claims in 2021
- Comparable six-month overall average medical payments
- Slightly different treatment patterns for mild claims during the acute care period in 2021
- Higher average hospitalization costs for critical and lower for severe claims of AY2021 

• Driven by length of stay and ventilator support

 Prevalence of long COVID
- 1 in 8 (13%) COVID-19 claims with medical payments during the 12-month post acute care period 
- Leading long COVID symptoms: respiratory, chronic fatigue

 Characteristics of long COVID claims
- Higher risks for older age groups and health care workers
- Tend to continue with medical treatments vs. other COVID-19 claims have more medical-legal / interpreter / copy 

service
- A higher share with PD: higher average PD rating and higher average medical incurred than other COVID-19 

claims

32
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Potential Next Steps

 Estimate the prevalence of long COVID in the group health dataset of a sample of California workers with group health 
insurance and compare it with the estimates in WC

 Analyze how comorbidity affects initial COVID-19 infection severity and risks of long COVID in the group health data

 Potential collaboration with the CA Department of Public Health on long COVID research

 Publish the updated analysis in first quarter of 2023

 Update the long COVID analysis in November 2023

33
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 III-D-1 

Workers’ Compensation Insurance Rating Bureau of California® 

Item AC-22-12-08 
Telehealth Study 
 
 
Use of telehealth services in the California workers’ compensation system increased substantially during 
the pandemic period, mostly driven by the growing demand for telehealth services as a result of the stay-
at-home orders in 2020 and surges of COVID-19 infections. An expanded list of telehealth procedures 
was established by the Centers for Medicare and Medicaid Services and adopted by the Division of 
Workers’ Compensation in 2020 allowing telehealth procedures to be reimbursed at the same rate as in-
person services. In 2021, the Medical Analytics Working Group (Working Group) suggested that the 
WCIRB conduct a study to understand the trends and patterns of telehealth services in the workers’ 
compensation system. 
 
Based on the Working Group’s suggestion, the WCIRB has conducted a study on telehealth services to 
understand the characteristics of telehealth services provided in the California workers’ compensation 
system and how claims involving telehealth services compare to claims involving only in-person medical 
services. Staff will present the preliminary analysis findings at the meeting.  
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