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Attached you will find the report that provides a summary of the recently completed actuarial investigation of 

the actuarial mortality assumptions as required under Ohio Revised Code 4121.125.   

This report was prepared for BWC and the Board by the firm Oliver Wyman Actuarial Consulting, Inc. 

Please feel free to contact our BWC staff if you have questions with respect to information contained in this 

executive summary report.  
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Mr. Christopher S. Carlson, FCAS, MAAA 
Chief Actuarial Officer 
Ohio Bureau of Workers' Compensation 
30 W. Spring St.  
Columbus, Ohio 43215-2256 
 

July 7, 2020 
 
Dear Mr. Carlson: 
 
The Ohio Bureau of Workers’ Compensation (“BWC”) has engaged Oliver Wyman Actuarial 
Consulting, Inc. (“Oliver Wyman”, “we”, or “us”) to assist with the development of mortality and 
termination rate experience studies and assumption tables, as well as annuity benefit factors related 
to its Permanent and Total Disability (“PTD”) claims, Survivor Benefit claims and Orphan claims.  
 
The accompanying report, and the work that underlies it, was performed in accordance with the 
Consulting Services Agreement between Oliver Wyman and BWC with an effective date of October 
1, 2019. 
 
This report was prepared for the sole use of BWC and Oliver Wyman and particular attention is 
drawn to the reliances and limitations contained in sections 1 and 8. 
 
The report is considered a statement of actuarial opinion under the guidelines promulgated by the 
American Academy of Actuaries (the “Academy”). Guillaume Briere-Giroux is a member of the 
Academy and meets the Qualification Standards of the Academy to render the opinion contained 
herein. 
 
Thank you for the opportunity to be of service to BWC. If you have any questions about this report, 
please do not hesitate to contact us. 
 
Sincerely, 
 
 

      

Guillaume Briere-Giroux, FSA, MAAA, CFA    
Direct Dial: 860.723.5637  
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1. INTRODUCTION & SCOPE OF WORK 

1.1. Scope 
The Ohio Bureau of Workers’ Compensation (“BWC”) provides workers’ compensation insurance 
coverage to employers and employees in the state of Ohio. The coverage includes benefits for work-
related injuries, occupational diseases (“OD”) and survivor benefits. 

BWC has asked Oliver Wyman Actuarial Consulting, Inc. (“Oliver Wyman”, “we”, or “us”) to assist with 
the development of mortality and termination rate experience studies and assumption tables, as well as 
annuity benefit factors related to its Permanent and Total Disability (“PTD”) claims, Survivor Benefit 
claims and Orphan claims. A description of the scope and deliverables for the various claim segments is 
provided below:  

Table 1: Description of claim segment scope and deliverables 

Group Claim segment Scope description Deliverables 

PTD • Public employers, regular accident 
type 

• Private employers, regular 
accident type 

• OD – Lung 
• OD – Non-Lung  

• Development of mortality rates 
and annuity factors for PTD 
claims payable to the injured 
worker 

• 12 mortality and annuity 
factor tables  

• Tables are produced for four 
PTD groups and three risk 
classes (male, female, gender 
neutral) 

Survivor 
Benefit 

• Public employers 
• Private employers 

• Development of termination 
rates and annuity factors for 
Survivor Benefit claims payable 
to the surviving spouse and 
children 

• Two termination and annuity 
factor tables (two Survivor 
Benefit groups, gender neutral 
only) 

Orphan • Orphan claims (all employers) • Development of termination 
rates and annuity factors for 
Survivor Benefit claims payable 
to the surviving “orphan(s)” 

• One termination table and one 
annuity factor table (one 
Orphan group, gender neutral 
only) 

 

Oliver Wyman performed the experience study (“2020 study”) based on data available as of July 2019 
(“2020 data”). Our work included reconciling the results of the 2020 study to the 2015 study. 

1.2. Reliances 
We have used data supplied by BWC in completing our analysis. While Oliver Wyman has not performed 
an independent technical review of this data, we have reviewed the data for overall reasonableness and 
consistency with our knowledge of the industry.  

Information relied upon includes but is not limited to: 

• PTD claim data file as of July 31st, 2019 
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• PTD Gender mapping file as of January 8th, 2020 

• Survivor Benefit claim data file as of July 31st, 2019 

• Verbal and written communications / clarifications on BWC's data 

A list of the source files provided by BWC, and used in our analysis, can be found in Appendix A.  
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2. EXECUTIVE SUMMARY 
Mortality rates and termination rates informed by the experience study and the subsequent assumption 
setting ultimately feed into annuity factors that are applied to benefit claims to estimate claim liabilities.  

The table below compares the average annuity factors from the 2015 study to the annuity factors from 
the 2020 study (both weighted using the 2020 study population as of July 31st 2019).  

Table 2: Average annuity factor changes for PTD, Survivor Benefit and Orphan 
Category Mortality study year Average annuity 

factor (annual) 
Change from 2015 study 
to 2020 study 

Change from 2015 study to 
2020 study (%) 

PTD Private 
Regular 

2015 9.09     

2020 8.97 - 0.12 - 1.3% 

PTD Public 
Regular 

2015 9.28     

2020 9.13 - 0.15 - 1.6% 

PTD OD Lung 
2015 5.79     

2020 5.71 - 0.08 - 1.4% 

PTD OD Non-
Lung 

2015 8.57     

2020 8.50 - 0.07 - 0.8% 

Survivor 
Benefit Private 

2015 10.14     

2020 10.28 + 0.14 + 1.4% 

Survivor 
Benefit Public 

2015 9.55     

2020 9.66 + 0.11 + 1.2% 

Orphan 
2015  6.10     

2020  6.07 - 0.03 - 0.5% 

  

For PTD groups, annuity factors for a given attained age have generally decreased. Data updates 
resulting from the transition to a new BWC claim processing system and improvements to the 
calculation of exposures to account for fractional years have increased mortality rates and decreased 
annuity factors. There is no visible sign of realized mortality improvement between the 2015 study and 
the 2020 study which is anecdotally consistent with broader population trends in recent years. 

For the Survivor Benefit groups, data updates from the claim processing system transition increased the 
annuity factors by 1.4% (private group) and 1.2% (public group).  

For Orphan,  annuity factors for a given age are largely unchanged. 

More detail on the drivers of the change in annuity factors is provided in Section 3. 
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3. ANALYSIS OF CHANGE 
Table 3 below shows the analysis of change for PTD annuity factors. The annuity factors bolded 
correspond to the beginning and end points previously shown in Table 2.  

Table 3: Analysis of change for PTD 

Category Step Average annuity 
factor (annual) 

Change from 
prior step 

Change from prior 
step (%) 

 

Private Regular 2015 annuity factors (2015 study) 9.36     

Replication of 2015 study 9.36 + 0.00 + 0.0% 

Update age distribution to 2020 study 9.09 - 0.27 - 2.9% 

Exposure methodology update 9.04 - 0.05 - 0.5% 

Update data (2020 data excluding 2015-2019)  8.97 - 0.07 - 0.7% 

Incorporate new data 8.97 + 0.00 + 0.0% 
 
 

Public Regular 2015 annuity factors (2015 study) 9.09     

Replication of 2015 study 9.09 + 0.00 + 0.0% 

Update age distribution to 2020 study 9.28 + 0.19 + 2.1% 

Exposure methodology update 9.21 - 0.07 - 0.7% 

Update data (2020 data excluding 2015-2019)  9.14 - 0.07 - 0.8% 

Incorporate new data 9.13 - 0.01 - 0.1% 

     
 

OD Lung 2015 annuity factors (2015 study) 5.76     

Replication of 2015 study 5.76 + 0.00 + 0.0% 

Update age distribution to 2020 study 5.79 + 0.03 + 0.5% 

Exposure methodology update 5.78 - 0.01 - 0.2% 

Update data (2020 data excluding 2015-2019)  5.60 - 0.18 - 3.1% 

Incorporate new data 5.71 + 0.11 + 1.9% 

          
 

OD Non-Lung 2015 annuity factors (2015 study) 9.41     

Replication of 2015 study 9.41 + 0.00 + 0.0% 

Update age distribution to 2020 study 8.57 - 0.84 - 8.9% 

Exposure methodology update 8.50 - 0.07 - 0.8% 

Update data (2020 data excluding 2015-2019)  8.48 - 0.02 - 0.3% 

Incorporate new data 8.50 + 0.02 + 0.2% 

Note: Mortality improvement between the 2015 study and the 2020 study was not realized and is not shown as a separate attribution step 

The rationale for the steps above and their impact is described below: 
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• 2015 annuity factors (2015 study): As a starting point, we computed an average annuity factor 
for each of the four PTD groups using 2015 annuity factors with age weights from the March 
2010 population (to tie out to information shown in 2015 report). 

• Replication of 2015 study: For validation and analysis of change purposes, we replicated the 
2015 study results using the same PTD claim population and same methodologies described in 
the 2015 mortality study report. The replication reproduced the prior results for Private Regular, 
Public Regular, OD Lung and OD Non-Lung.  

• Update age distribution to 2020: To set a baseline for the average annuity factor calculation, 
the age weights are updated to the July 2019 population. 

• Exposure methodology update: The exposure calculation is refined to account for fractional 
exposures in claim start year and termination year. As a result, the mortality rates slightly 
increased for each group, lowering annuity factors. 

• Update data (2020 data excluding 2015-2019): Using the 2020 data, the annuity factors are 
recalculated to reflect potential data changes. Small decreases are seen by Private Regular, 
Public Regular, and OD Non-Lung. OD Lung experienced a larger decrease that can be attributed 
to the volatility of the small block. 

• Incorporate new data: Mortality tables and annuity factors were calibrated to the new PTD data 
provided by BWC as of July 31st, 2019 applying the same methodologies as described above. The 
impact of this step varied by group and are generally small in magnitude. The bigger increase for 
OD Lung is due to low recent mortality (37 deaths between 2015 and 2019). 

 
Table 4 below shows the analysis of change for Survivor Benefit annuity factors. The annuity factors 
bolded correspond to the beginning and end points previously shown in Table 2.  

Table 4: Analysis of change for Survivor Benefit  

Category Step Average annuity 
factor (annual) 

Change from 
prior step 

Change from 
prior step (%) 

 

Survivor Benefit 
Private 

2015 annuity factors (2015 study) 10.76     

Replication of 2015 study 10.76 + 0.00 + 0.0% 

Update age distribution to 2020 study 10.14 - 0.62 - 5.8% 

Exposure methodology update 10.16 + 0.03 + 0.3% 

Update data (2020 data excluding 2015-2019)  10.31 + 0.14 + 1.4% 

Incorporate new data 10.28 - 0.02 - 0.2% 
 

 

Survivor Benefit 
Public 

2015 annuity factors (2015 study) 10.00     

Replication of 2015 study 10.00 + 0.00 + 0.0% 

Update age distribution to 2020 study 9.55 - 0.45 - 4.5% 

Exposure methodology update 9.57 + 0.03 + 0.3% 

Update data (2020 data excluding 2015-2019)  9.70 + 0.13 + 1.3% 

Incorporate new data 9.66 - 0.05 - 0.5% 
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The rationale and impact for the steps above is described below: 

• 2015 annuity factors (2015 study): As a starting point, we computed an average annuity factor 
for each of the two Survivor Benefit groups using 2015 annuity factors and age weights from the 
March 2010 population (to tie out to information shown in 2015 report). 

• Replication of 2015 study: For validation and analysis of change purposes, we replicated the 
2015 study results using the same Survivor Benefit claim population and same methodologies 
described in the 2015 mortality study report. The replication closely reproduced the prior 
results. 

• Update age distribution to 2020: To set a baseline for the average annuity factor calculation, 
the age weights are updated to the July 2019 population. 

• Exposure methodology update: The exposure calculation is refined to account for fractional 
exposures in claim start year and termination year. The resulting impact is minimal.  

• Update data (2020 data excluding 2015-2019): Using the 2020 data, the annuity factors are 
recalculated to reflect potential data changes. Small increases are seen by Survivor Benefit 
Private and Survivor Benefit Public.  

• Incorporate new data: Mortality tables and annuity factors were calibrated to new Survivor 
Benefit data provided by BWC as of July 31th, 2019 applying the same methodologies as 
described above. In addition to providing new experience data from 2015 to 2019, BWC added 
some backdated claims which increased the resulting decrement rates and thus lowered the 
annuity factors. 

 
Table 5 below shows the analysis of change for Orphan annuity factors. The annuity factors bolded 
correspond to the beginning and end points previously shown in Table 2.  

Table 5: Analysis of change for Orphan factors 

Category Step Average annuity 
factor (annual) 

Change from 
prior step 

Change from 
prior step (%) 

 

Orphan 2015 annuity factors (2015 study) 3.84     

Replication of 2015 study 3.84 + 0.00 + 0.0% 

Update age distribution to 2020 study 6.10 + 2.26 + 58.9% 

Exposure methodology update 6.09 - 0.01 - 0.2% 

Update data (2020 data excluding 2015-2019)  6.09 - 0.01 - 0.1% 

Incorporate new data 6.07 - 0.02 - 0.3% 

 
The rationale and impact for the steps above is described below: 

• 2015 annuity factors (2015 method): As a starting point, we computed an average annuity 
factor for the Orphan group using 2015 annuity factors with age weights from the March 2010 
population (attained age 25 and below).  
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• Replication of 2015 study: For validation and analysis of change purposes, we replicated the 
2015 study results using the same Orphan claim population and same methodologies described 
in the 2015 mortality study report. The replication closely reproduced the prior results. 

• Update age distribution to 2020: To set a baseline for the average annuity factor calculation, 
the age weights are update to the July 2019 population. 

• Exposure methodology update: The exposure calculation is refined to account for fractional 
exposures in claim start year and termination year. The resulting impact is a small decrease in 
annuity factors.  

• Update data (2020 data excluding 2015-2019): Using the 2020 data, the annuity factors are 
recalculated to reflect potential data changes. The annuity factors decreased slightly.   

• Incorporate new data: Decrement rates and annuity factors were recalibrated to the new 
orphan data provided by BWC as of July 31st, 2019, applying the same methodologies as 
described above. In addition to providing new experience data from 2015 to 2019, BWC added 
backdated claims which increased the resulting decrement rates and thus decreased the annuity 
factors. 

Additional support and rationale for the PTD, Survivor Benefit and Orphan methodology is provided in 
the remainder of this report. 

 



2020 MORTALITY STUDY  Permanent and Total Disability (PTD) 

  
 

© Oliver Wyman  8 
 

4. PERMANENT AND TOTAL DISABILITY (PTD) 

4.1. Introduction 
BWC provides PTD compensation to injured workers with permanent and total impairment of earning 
capacity. PTD claims are grouped into four categories according to their accident types (e.g. regular 
accident, occupational disease) and employer sectors (e.g. private, public).  

• Private Regular Group: The largest group in PTD sector. Claimants are injured by work-related 
regular accident(s), and the employers are in the private sector.  

• Public Regular Group: The second largest group in PTD sector. Claimants are injured by work-
related regular accident(s), and the employers are in the public sector.  

• Occupational Disease Lung: Claimants have an occupational disease related to lung conditions. 
Employers are in either the private or public sectors. 

• Occupational Disease Non-Lung: Claimants have an occupational disease unrelated to lung 
conditions. Employers are in either the private or public sectors. 

4.2. Data Analysis 
Overview 
The purpose of the data analysis is to detect patterns that might be useful for the experience study, and 
to confirm the overall reasonableness of the data. 

Experience by calendar year 
The figure below shows exposures (columns) and mortality rates, or “Qx”, (line) by calendar year for the 
four PTD groups.  
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Figure 1: Distribution of exposures and actual Qx by calendar year for PTD 

 

In the charts above, the columns show exposures in “number of claims times years”, or “claim years”. 
For instance, there are approximately 70,000 claims years in the 2015-2019 period for Private Regular 
(five years of exposure). This signifies that on average there were approximately 14,000 (70,000 divided 
by five) active Private Regular claims during the period.  

The line represents the annual death rate and is calculated as the number of deaths over the five-year 
period (e.g., 3,900 deaths for Private Regular in 2015-2019) divided by the exposure (70,000 claim years 
in 2015-2019) to produce an annual death rate of approximately 6%. 

The two regular accident groups (private and public) have much greater exposures than the OD groups 
(Lung and Non-Lung), and are more credible. OD Lung group has the highest mortality rates across all 
groups, and has been consistent over time.  

Overall, the patterns of exposures and mortality rates appear reasonable. 
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Experience by injury year 
The figure below shows exposures (columns) and mortality rates (line) by injury year for the four PTD 
groups. 

Figure 2: Distribution of exposures and actual Qx by injury year for PTD 

 

The pattern of exposures for each injury year group appears reasonable. 

The mortality rates (line) are intuitively higher for older occurrences of injuries. OD Lung and OD Non-
Lung have very low exposures for claims with injury years between 2010 and 2019 (32 exposures with 5 
terminations for OD Lung and 123 exposures with 6 terminations for OD Non-Lung.  
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Experience by duration 
The figure below shows exposures (columns) and mortality rates (line) by duration, i.e., the number of 
years since the injury date, for the four PTD groups. 

Figure 3: Distribution of exposures and actual Qx by duration for PTD 

 

The pattern of exposures appears reasonable. Higher duration exposures intuitively have higher 
mortality as a result of higher attained ages.  
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Experience by attained age 
The figure below shows exposures (columns) and mortality rates (line) by attained age. 

Figure 4: Distribution of exposures and actual Qx by attained age for PTD 

 

As shown above, mortality experience behaves intuitively by attained age. From the lower exposures 
and fluctuations in mortality rates, we can also see that the groups other than Private Regular are less 
credible (which supports using the Private Regular group to construct the main mortality table, and 
adjusting the relative experience to obtain group-specific tables for the other three PTD groups).  

The OD Lung group has significantly higher mortality rates than the other groups and, as a result, the 
relative adjustment for this group (to create the OD Lung mortality table from the Private Regular table) 
is the highest. We also noted that OD Lung mortality is comparatively much higher than Private Regular 
for attained ages under 70 (and the relativity of OD Lung mortality to Private Regular mortality is higher 
for those ages relative to the whole OD Lung group). For simplicity, we applied the same OD Lung 
relativity across all attained ages. The rationale for this simplification is the following: 

• The credibility of the OD Lung block is relatively more limited (see the volatility in the death rate 
in Figure 4) and a portion of the higher mortality at the younger ages could be driven by random 
fluctuations. 

• The number of active OD Lung claims under age 70 as of July 2019 is small (approximately 80 
claims) 
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If OD Lung exposures under attained age 70 become more material in the future, a potential area of 
improvement in the methodology could be to calibrate an age-dependent relativity. 

4.3. Methodology Updates 
A refinement was made to the exposure calculation in the 2020 study. The 2020 study assigns fractional 
exposures in the claim start year and fractional exposures for claims that has settled as the reason for 
termination. This approach is a more accurate representation of the situation when the claims are active 
i.e. when there is a possibility the claimant will not receive benefits for the full year. 

Although historical mortality improvement was not observed between the 2015 study and the 2020 
study (and thus not shown as a step in the analysis of change), the application of future mortality 
improvement was maintained as part of the methodology. 

4.4. Development of Final Mortality Rates 
This section summarizes the steps involved in the development of the final 2020 mortality tables: 

• Data cleaning: Exclude claims that have unreasonable / missing data elements, or are 
categorized as fraud / split 

• Assign exposures using Balducci hypothesis: Fractional exposures for the first year entering the 
study, fractional exposures for settled claims, and a full year of exposure in the year of death. 

• Exclude pre-1970 and pre-award exposures 

• For PTD Private Regular group: 

o Smooth the raw mortality curve between age 45 to 95: Use Whittaker-Henderson 
graduation technique with a smoothing factor set to the average exposure and 
difference polynomial degree set to 4 

o Extrapolate the mortality rates below 45 or beyond 95: Based on ratios implied from 
Annuity 2000 Basic Male table 

o Scale the expected mortality rates: Apply a factor to bring the mortality table forward 
to be current, i.e., make the actual-to-expected mortality ratio equal to 100% for the 
2005-2019 period to produce the final mortality table as of 12/31/2019 (2020 table) 

• For the other three PTD groups: 

o Adjust all actual mortality rates to bring them forward to 2020: Adjust actual mortality 
rates by the number of years between the year of exposure and year 2020 assuming the 
improvement of mortality to be 1% per year. The aim of this step (performed on all four 
groups) is to bring mortality rates to a consistent date (12/31/2019) for comparative 
purposes between the groups. 

o Calculate the adjustment factor: Calculate the ratio of the adjusted actual mortality 
experience for each of the smaller groups against the adjusted experience from Private 
Regular (this ratio is attained age mix adjusted) 
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o Compute the final mortality table: Apply the adjustment factor ratio to the final Private 
Regular mortality table to obtain the final group specific mortality table 

• Derive the gender specific mortality tables: Use gender neutral mortality rates and the implied 
male to female mortality ratios and gender mix to compute gender specific mortality rates 
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5. SURVIVOR BENEFIT 

5.1. Introduction 
If a worker dies from a work-related injury or occupational disease, BWC pays benefits to the surviving 
spouse until the spouse dies or remarries. Upon remarriage, the spouse receives two years of payment 
as a lump sum and spousal benefits cease. However, spousal benefits are portable to surviving children 
aged under 18, or aged under 25 and attending college full time.  

Survivor Benefit claims are grouped by employer sector: 

• Private Survivor Benefit: The larger group in Survivor Benefit sector (private employers)  

• Public Survivor Benefit: The smaller group in Survivor Benefit sector (public employers) 

5.2. Data Analysis 
Overview 
The purpose of the data analysis is to detect patterns that might be useful for the experience study and 
to confirm the overall reasonableness of the data. 

Experience by calendar year 
The figure below shows exposures (columns) and termination rates (line) by calendar year for the two 
Survivor Benefit groups. 

Figure 5: Distribution of exposures and actual decrements by calendar year for Survivor Benefit groups 
 

 

For both groups, there is an increasing trend in the termination rate over the years. 

Experience by death year 
The figure below shows exposures (columns) and termination rates (line) by the year of death giving rise 
to Survivor Benefits. 
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Figure 6: Distribution of exposures and actual decrements by death year for Survivor Benefit  
 

  

The Survivor Benefit claims exposures are intuitively lower for more recent worker death years. 

Experience by duration 
The figure below shows exposures (columns) and mortality rates (line) by the number of years since the 
death of the worker. 

Figure 7: Distribution of exposures and actual decrements by duration for Survivor Benefit  
 

 

Generally, the total termination rate increases as the duration increases. Termination rates at low 
durations (0-5) are much higher than what mortality rates would otherwise suggest for adults of working 
age (which is explained by the propensity to remarry).  

Experience by attained age 
The figure below shows exposures (columns) and mortality rates (line) by the spouse’s attained age. 

Figure 8: Distribution of exposures and actual decrements by attained age for Survivor Benefit  
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The termination rates are stable for ages 60 and below, which indicates that the propensity to remarry 
and the death rate directionally offset each other. Also, we noticed that decrement experience curves 
for two Survivor Benefit groups followed a similar trend. Thus, we considered the larger group, Survivor 
Benefit Private, to be a good approximation for Survivor Benefit Public.  

5.3. Methodology Updates 
A refinement was made to the exposure calculation in the 2020 study. The 2020 study assigns fractional 
exposures in the claim start year and fractional exposures for claims that has settled as the reason for 
termination. This approach is a more accurate representation of the situation when the claims are active 
i.e. when there is a possibility the claimant will not receive benefits for the full year. 

5.4. Development of Final Mortality and Remarriage Rates 
This section summarizes the steps involved in the development of the final 2020 termination table: 

• Data cleaning: Exclude claims that have unreasonable / missing data elements, or are 
categorized as fraud / split 

• Assign exposures using Balducci hypothesis: Fractional exposures for the first year entering the 
study, and full year of exposure in the year of death 

• Exclude pre-1970 exposures 

• For Survivor Benefit Private group: 

o Scale the expected mortality table (GAM 1994 Female) by a factor of 80% 
(approximately 1% improvement over 20 years) 

o Derive the implied remarriage rates as the total decrement rates less the scaled 
expected mortality rates (set to zero for age below 18 or above 80) 

o Smooth the implied remarriage rates using a logarithmic curve  

o Derive the implied mortality rates as the total decrement rates less the smoothed 
remarriage rates 
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o Smooth the implied mortality rates between age 53 and 95 using a cubic polynomial 
regression  

o Extrapolate the expected mortality rates below age 53 or above 95 using ratios implied 
from the expected mortality curve (1994 GAM Female table) 

o Set the total termination rate as the mortality rate plus the remarriage rate (the 
remarriage rate is graded down starting at attained age 76, reaching zero at 85)  

• For Survivor Benefit Public group: set the final assumptions equal to the Survivor Benefit 
Private group 
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6. ORPHAN 

6.1. Introduction 
If a worker dies from a work-related injury or occupational disease and if there is no surviving spouse, 
surviving orphan(s) under age 18, and full-time college students under age 25 are eligible for survivor 
benefits. 

6.2. Data Analysis 
Overview 
The purpose of the data analysis is to detect patterns that might be useful for the experience study and 
to confirm the overall reasonableness of the data. 

Underlying Orphan exposures 
Due to the sparse experience in the Orphan group, we merged private and public together in data 
analysis and the development of the annuity factors. 

Experience by calendar year 
The figure below shows exposures (columns) and the termination rate (line) by calendar year. 
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Figure 9: Distribution of exposures and actual decrements by calendar year for Orphan 

 

The Orphan group exposures are small and stable through time.  

Experience by death year 
The figure below shows exposures (columns) and the termination rate (line) by death year.  

Figure 10: Distribution of exposures and actual decrements by death year for Orphan 

 

Intuitively, the annualized termination rate is highest for older claims as nearly all of the orphans 
reached age 25 for the older cohorts. 

Experience by duration 
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The figure below shows exposures (columns) and the termination rate (line) by the number of years 
since the death of the worker.  

Figure 11: Distribution of exposures and actual decrements by duration for Orphan 

 

Since the survivorship benefit is expected to cease when the orphan reaches age 18 or 25, it is 
reasonable for the decrement rate to rise as the duration increases.  

Experience by attained age 
The figure below shows exposures (columns) and the termination rate (line) by attained age of the 
orphan.  

Figure 12: Distribution of exposures and actual decrements by attained age for Orphan 
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The decrement rates spike up at age 18 (for orphans that do not attend college) and subsequently 
increases to peak at age 25, which is intuitive.  

6.3. Methodology Updates 
A refinement was made to the exposure calculation in the 2020 study. The 2020 study assigns fractional 
exposures in the claim start year and fractional exposures for claims that has settled as the reason for 
termination. This approach is a more accurate representation of the situation when the claims are active 
i.e. when there is a possibility the claimant will not receive benefits for the full year. 

6.4. Development of Final Termination Rates 
This section summarizes the steps involved in the development of the final 2020 termination rate table: 

• Data cleaning: Exclude claims that have unreasonable / missing data elements, or are 
categorized as fraud / split 

• Assign exposures using Balducci hypothesis: Fractional exposures for the first year entering the 
study, and full year of exposure in the year of death 

• Exclude pre-1995 exposures: Orphan decrements were prior to 1995 were not recorded in the 
data, so exposures before then should not be included in the study 

• Smooth the total decrement rates:  

o For attained age below 18, set to the 1994 GAM tables with a scalar of 80% and 
assuming the orphan population has a 50 / 50 split between male and female 

o For attained age 18 and above, set to the actual decrement rates 
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7. DISTRIBUTION AND USE 
 

Usage and Responsibility of Client – Oliver Wyman prepared this report for the sole use of the BWC. 
This report includes important considerations, assumptions, and limitations and, as a result, is intended 
to be read and used only as a whole. This report may not be separated into, or distributed, in parts other 
than by the BWC to whom this report was issued, as needed, in the case of distribution to such client’s 
directors, officers, or employees. All decisions in connection with the implementation or use of advice or 
recommendations contained in this report are the sole responsibility of the BWC. 

Third Party Reliance and Due Diligence – Oliver Wyman’s consent to any distribution of this report 
(whether herein or in the written agreement pursuant to which we issued this report) to parties other 
than the BWC does not constitute advice by Oliver Wyman to any such third parties. Any distribution to 
third parties shall be solely for informational purposes and not for purposes of reliance by any such 
parties. Oliver Wyman assumes no liability related to third party use of this report or any actions taken 
or decisions made as a consequence of the results, advice or recommendations set forth herein. This 
report should not replace the due diligence on behalf of any such third party.  
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8. CONSIDERATIONS AND LIMITATIONS 
 

Data Verification – For our analysis, we relied on data and information provided by the BWC without 
independent audit. Though we have reviewed the data for reasonableness and consistency, we have not 
audited or otherwise verified this data. Our review of data may not always reveal imperfections. We 
have assumed that the data provided is both accurate and complete. The results of our analysis are 
dependent on this assumption. If this data or information is inaccurate or incomplete, our findings and 
conclusions might therefore be unreliable. 

Supplemental Data – Where historical data of the BWC was either (i) not available, (ii) not appropriate 
or (iii) not sufficiently credible to develop our actuarial assumptions, we supplemented it with external 
information, as we deemed appropriate. Although we believe these external sources may be more 
predictive of future experience of the BWC than any other data of which we are aware, the use of 
external data adds to the uncertainty associated with our projections. 

Unanticipated Changes – We developed our conclusions are based on an analysis of data of the BWC 
and on the estimation of the outcome of many contingent events. We developed our estimates from the 
historical claim experience and covered exposure, with adjustments for anticipated changes. Our 
estimates make no provision for extraordinary future emergence of new types of losses not sufficiently 
represented in historical databases or which are not yet quantifiable. 

Uncertainty Inherent in Projections – While this analysis complies with applicable Actuarial Standards of 
Practice, users of this analysis should recognize that our projections involve estimates of future events 
and are subject to economic and statistical variations from expected values. Unless otherwise specified, 
we have assumed a continuation of the current accounting, regulatory, legal and tax environment. Any 
changes in these external factors could have a material impact on the analysis. Even without a change in 
the environments relative to expected and the parameters around them, experience will vary from 
expected due to normal random fluctuations. 
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APPENDIX A. INFORMATION RECEIVED 
  

  File Name 
 

2015 Study 2015 PTD and Death Mortality Study -Oliver Wyman.accdb (PTD portion) 

2015 PTD and Death Mortality Study -Oliver Wyman.accdb (Death portion) 

Gender PTD Mortality.xlsx 

Communications / clarification on data questions 

2020 Study 2019 PTD and Death Mortality Study - Oliver Wyman - Feb 2020 Revision.accdb (PTD portion) 

 2019 PTD and Death Mortality Study - Oliver Wyman - 2nd Revision in Nov 19.accdb (Death portion) 

 Gender PTD Mortality - 2019.xlsx 

 Communications / clarification on data questions 
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APPENDIX B. COMPARISON OF 2015 AND 2020 MORTALITY 
/ TERMINATION RATES 
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APPENDIX C. COMPARISON OF 2015 AND 2020 GENDER 
NEUTRAL ANNUITY FACTORS 

 

The annuity factors below are calculated with a 4% valuation interest rate. 
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APPENDIX D. 2020 MORTALITY / TERMINATION RATES 
 

The data shown in this appendix represents the following: 

• PTD: Death rates 

• Survivor Benefit: Combination of death rates and remarriage rates  

• Orphan: Termination rate (due to attaining an age at which benefits are no longer eligible, or 
due to no longer attending college full time) 
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APPENDIX E. 2020 ANNUITY FACTORS 
 

The annuity factors below are calculated with a 4% valuation interest rate.  
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