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September 5, 2018 
 
Retirement Board 
City and County of San Francisco Employees’ Retirement System 
1145 Market Street, 5th Floor 
San Francisco, CA 94103 
 
 
Members of the Board: 
 
We are pleased to present the results of our actuarial audit of the City and County of San 
Francisco Employees’ Retirement System (SFERS) July 1, 2017 actuarial valuation.  The 
purpose of our review was to verify the reasonableness of the calculations and 
recommendations made in that report.  Our report also comments on those calculations, the 
assumptions and methodologies used. 
 
We would like to acknowledge the assistance of both SFERS and Cheiron staff.  Cheiron’s 
actuaries provided helpful responses to our questions and provided the supporting 
information we requested. 
 
This review was conducted by the undersigned.  We are members of the American Academy 
of Actuaries and meet the Qualification Standards of the American Academy of Actuaries to 
render the actuarial opinion in this report. 
 
We would be pleased to discuss our review and this report with the System. 
 
Sincerely, 
 
 

  
Mary Elizabeth Redding  Tak Frazita 
FSA, MAAA, EA, FCA FSA, MAAA, EA 
Vice President Associate Actuary 
 
c:   Marilyn Oliver, Cathy Wandro, Bartel Associates, LLC 
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This report has been prepared by Bartel Associates, LLC to present the results of our actuarial 
audit of the July 1, 2017 actuarial valuation, and our review of the July 1, 2009 through June 
30, 2014 Demographic Experience Study and the 2017 Review of Economic Assumptions, all 
prepared by Cheiron.  Our review was based on actuarial reports, census data, and additional 
information provided by SFERS and Cheiron, and on email discussions with Cheiron staff. 
 
The purpose of the review is to express opinions on: 

 Valuation results including contribution rates and accrued liabilities 
 Assumptions used 
 Application of the funding method 
 Whether the valuation was performed by qualified actuaries 
 Whether the valuation was performed in accordance with principles and 

practices prescribed by the Actuarial Standards Board 
Overall, we believe Cheiron’s actuarial work produced for SFERS is reasonable, appropriate, 
and accurate, as well as following generally accepted actuarial principles and practices, with 
the exception noted below. 

 In accordance with Actuarial Standards of Practice, we believe the value of 
future Supplemental COLAs, if significant, should be included in the actuarial 
costs, liabilities, and recommended contribution rates presented in the 
valuation report. 

We do have comments and recommendations for Cheiron and SFERS based upon our review.  
Those are detailed in the following sections.   
 
We would like to again express our thanks to SFERS and Cheiron staff for their assistance in 
this project.   
 

  
Mary Elizabeth Redding, FSA, MAAA, EA, FCA Tak Frazita, FSA, MAAA, EA  
Vice President Associate Actuary 

  
Cathy Wandro, ASA, MAAA, FCA Marilyn M. Oliver, FSA, MAAA, EA, FCA 
Assistant Vice President Vice President 
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Purpose of the Actuarial Review  
Bartel Associates, LLC has performed an actuarial review of SFERS' July 1, 2017 actuarial 
valuation to provide assurance to the System that the actuarial calculations, methods, 
assumptions, and conclusions are reasonable and conform to Actuarial Standards of Practice.  
 
Scope of the Actuarial Review  
The scope of our review includes the following:  

 Data Review – A high-level review of census data used in the valuation 
for reasonableness and consistency.   

 Actuarial Assumptions – Review of the most recent demographic 
experience study and economic assumption review.  Test that the correct 
assumptions were applied in the valuation.   

 Software Testing– Obtain key sample test cases from Cheiron to review in 
detail.   

 Parallel Actuarial Valuation –To be sure all members in all categories and 
classifications have been properly included in the valuation, using the 
appropriate methodology and assumptions confirmed in the test cases.   

 Actuarial Methodology – Examine funding methods and the actuarial 
valuation methodology used to determine the recommended contribution. 

 
Methodology 
Our actuarial review process consisted of the following steps: 

1) Compare the demographics of the 2017 data provided by SFERS with the valuation 
data used by Cheiron for the July 1, 2017 actuarial valuation.  Review Cheiron’s data 
editing procedures.  Process the data in accordance with Bartel Associates’ 
procedures, and compare the results to the demographics of Cheiron’s valuation data. 

2) Develop an actuarial valuation model based upon SFERS’ Charter provisions, 
policies, benefit calculations, and Cheiron’s benefit summary. Use the actuarial 
assumptions in Cheiron’s report, comparing those to the assumptions recommended 
in the experience study.  

3) Select “sample lives” who are individuals from each benefit tier and member status 
with a range of pay, service, and gender. Use the valuation model to determine 
actuarial liabilities for each.  Obtain a summary of Cheiron’s results for these same 
individuals.  Adjust the valuation model as required and appropriate. 
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4) Run the valuation model with Cheiron’s valuation data, compile results by categories 
and compare to Cheiron’s results. 

5) Review the assets included in the valuation and the calculation of the actuarial 
valuation of assets.  Determine whether the methodology is appropriate. 

6) Review and replicate the calculation of the unfunded actuarial accrued liability and its 
amortization.  Determine whether the methodology is appropriate. 

7) Review and replicate the calculation of employer contribution rates. Determine 
whether the methodology is appropriate. 

8) Review the complete actuarial valuation report for compliance with actuarial 
standards, clarity, and completeness.  Present recommendations for improvement. 

The remainder of Part 1 of our report presents the results of each of these steps. 
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The exhibit below provides a comparison by membership group and status of key data 
indicators in Cheiron’s valuation data as summarized in the report and the SFERS raw data 
as processed by Bartel Associates.  In general, the data files match very closely, with 
differences, we believe, most likely attributable mainly to employees and retirees with 
multiple benefits and records. 
 
The data files provided to us by Cheiron did not include all of the data fields necessary to 
properly value all of the plan benefits.  Based on email conversations, we understand Cheiron 
used additional information from the client data files.  Some of the information we were not 
provided by Cheiron was: 

• Joint and survivor continuation percentage, or Retirement Option plus Marital 
Status needed to determine it. 

• Actual birthdate or annuity payment period for child survivors  
• Increase to Section 415 benefit limit for after-tax contributions, or data to 

calculate that amount 
• Date original pension began 
• Industrial/Ordinary indicator for disability retirees 

 
Overall, we believe the census data is reasonable and, as it appears to have been used in the 
valuation, complies with Actuarial Standards of Practice regarding data quality.  In our 
opinion, data is adequate to support the valuation’s conclusions. 
 
Observations and Recommendations 
We reviewed the data assumptions employed by Cheiron and found them for the most part to 
be reasonable.  We do have the following comments on the data process. 

1) New entrants to the valuation have their valuation pay based on the larger of actual 
pay in the prior year and their hourly pay rate multiplied by 2088 hours.  There were 
about 620 new part-time or irregularly-paid members in the 2017 valuation.  For part 
time employees, this “annualization” to a full-time pay rate can lead to a potentially 
large overstatement of their pay in the first year they are included in the valuation and 
with it their accrued liability, again for the first year’s valuation only.  In subsequent 
years’ valuations, use of actual earnings corrects any initial overstatement.  We 
believe the cost impact is very small but recommend employing an additional rule 
based on annualized first year pay for new entrants. 
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2) There are about 2,640 retirees, disability and QDRO retirees on the valuation file 
listed with a joint and survivor form of benefit, but where no survivor birth date and 
typically no survivor gender is listed.  We understand these benefits are being valued 
using the family composition assumptions regarding spouse age and gender, but we 
assume the percentage married assumption is 100%.   
 

 We believe many of these benefits are coded as joint and survivor as the participant 
elected an unmodified benefit and has a marital status of Married, Domestic Partner, 
or Separated.  Based on our discussions with the System, we understand that the 
“marital status” data element is considered reliable.  However, this resulted in the 
selected QDRO sample life being valued as receiving a joint and survivor benefit 
when it is actually being paid as a life annuity only.  

 
 We expect that in many cases the spouse information is not reported because it is not 

available.  We recommend continuing to collect this data if possible.  Where 
sufficient data exists, we recommend a periodic process to determine whether 
designated beneficiaries are deceased, allowing release of the liability for the survivor 
benefit. 

 
3) We note that pre-SFERS reciprocal service is not reflected in the valuation.  This 

mainly impacts eligibility for benefits.  Actuarial liabilities could be understated if 
participants are not identified as being eligible for retirement benefits. It is also 
possible that the impact of pre-SFERS reciprocal service is captured in the 
demographic experience study and is properly reflected in the plans liabilities.   
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Summary of Active Member data by group: 
 

 
 
  

Cheiron Report
Bartel Associates 
from SFERS Data Ratio BA/Cheiron

Total Count 33,447 33,447 100.0%
Avg. Age 46.7 46.7 100.1%
Avg. Service 10.8 10.8 100.1%
Total Earnings 3,102,672,358 3,100,630,284 99.9%
Avg. Earnings 92,764 92,703 99.9%

Police Count 2,293 2,289 99.8%
Avg. Age 41 41.0 100.0%
Avg. Service 12.4 12.4 100.2%
Total Earnings 276,596,552 275,936,299 99.8%
Avg. Earnings 120,626 120,549 99.9%

Fire Count 1,609 1,609 100.0%
Avg. Age 44.3 44.3 100.0%
Avg. Service 13.8 13.8 100.0%
Total Earnings 204,443,368 204,443,369 100.0%
Avg. Earnings 127,062 127,062 100.0%

Miscellaneous Count 29,545 29,549 100.0%
Avg. Age 47.3 47.3 100.0%
Avg. Service 10.5 10.5 100.2%
Total Earnings 2,621,632,438 2,620,250,616 99.9%
Avg. Earnings 88,734 88,675 99.9%
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Summary of Inactive member data by group: 
 
 

 
 
More detailed comparisons of the census data are provided in Appendix A.  

Cheiron Report
Bartel Associates 
from SFERS Data Ratio BA/Cheiron

Retired Count 22,587 22,280 98.6%
Avg. Age 70.4 70.29 99.8%
Total Ben 1,045,974,914 1,021,832,965 97.7%
Avg. Ben 46,309 45,863 99.0%

Disabled Count 2,572 2,608 101.4%
Avg. Age 68.8 68.65 99.8%
Total Ben 157,954,899 156,130,796 98.8%
Avg. Ben 61,413 59,866 97.5%

Beneficiaries Count 3,968 3,975 100.2%
Avg. Age 77.3 77.37 100.1%
Total Ben 128,500,450 126,437,897 98.4%
Avg. Ben 32,384 31,808 98.2%

Total Payees Count 29,127 28,863 99.1%
Avg. Age 71.2 71.12 99.9%
Total Ben 1,332,430,263 1,304,401,659 97.9%
Avg. Ben 45,746 45,193 98.8%

Inactives Count 8,420 8,450 100.4%
Avg. Age 47.3 47.32 100.0%
Total Bal 228,851,427 234,357,413 102.4%
Avg. Bal 27,180 27,735 102.0%
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Shown below is a comparison of key valuation actuarial liabilities calculated by Bartel 
Associates compared to those in Cheiron’s valuation report. All of the amounts exclude 
future Supplemental COLAs.   Appendix C provides a more detailed listing of results by Tier 
and Status.  Appendix B provides a comparison of Bartel Associates’ and Cheiron’s test life 
results. 

(Amounts in $000’s) 
 

 

Police Fire Misc Total
Present Value of Future Benefits 5,556,329 4,413,489 20,575,683 30,545,501
Actuarial Liability

Active 1,438,148 1,243,598 7,177,825 9,859,571
Terminated Vested 22,278 18,541 423,677 464,496
Service Retired 2,167,339 1,305,336 8,711,332 12,184,007
Disability Retired 632,845 977,435 430,759 2,041,039
Beneficiary 338,404 266,766 551,808 1,156,978
Total 4,599,014 3,811,676 17,295,401 25,706,091

Normal Cost 89,405 68,079 403,719 561,203

Police Fire Misc Total
Present Value of Future Benefits 5,537,326 4,385,425 20,493,712 30,416,463
Actuarial Liability

Active 1,431,752 1,241,194 7,072,212 9,745,158
Terminated Vested 22,544 18,410 434,699 475,653
Service Retired 2,170,507 1,307,261 8,715,610 12,193,378
Disability Retired 621,369 961,209 430,994 2,013,571
Beneficiary 338,797 266,730 557,309 1,162,837
Total 4,584,969 3,794,804 17,210,824 25,590,597

Normal Cost 89,109 67,177 406,101 562,388

Police Fire Misc Total
Present Value of Future Benefits 99.7% 99.4% 99.6% 99.6%
Actuarial Liability

Active 99.6% 99.8% 98.5% 98.8%
Terminated Vested 101.2% 99.3% 102.6% 102.4%
Service Retired 100.1% 100.1% 100.0% 100.1%
Disability Retired 98.2% 98.3% 100.1% 98.7%
Beneficiary 100.1% 100.0% 101.0% 100.5%
Total 99.7% 99.6% 99.5% 99.6%

Normal Cost 99.7% 98.7% 100.6% 100.2%

Cheiron Report

Bartel Associates

Ratio: Bartel Associates/Cheiron
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Present Value of Future Benefits (PVFB) is the value today of all projected benefits for each 
member, taking into account the time value of money (discounting for interest until the time 
the benefits are projected to be paid) as well as the projected level of benefits, probability of 
remaining employed, and the expected lifetime of the member and beneficiary.  The average 
ratio is 99.6%. This indicates that overall, there is a very good match with Cheiron for both 
the benefits being projected for active employees and the actuarial assumptions. 
 
Actuarial Accrued Liability (AAL) is the portion of the present value of future benefits 
deemed earned to date under the selected actuarial cost method, and the total Normal Cost is 
the portion of the PVFB allocated to the coming year.  Under the Entry Age method used in 
SFERS’ valuation, this allocation is in proportion to the present value of future pay 
beginning from each member’s entry age.  For inactive members, PVFB is the same as the 
AAL.  The average AAL ratio is 98.8 % for active members and the average total normal 
cost ratio is 100.2%. This indicates that overall, there is a good match with Cheiron for 
present value of future pay, entry age, and valuation methodology. 
 
Observations and Recommendations 

1) The group with the largest difference in actuarial accrued liability is Miscellaneous 
Proposition D and C members where our actuarial accrued liability is about 95% of  
Cheiron’s. While the Prop C group’s liability is currently small, it will grow over 
time. 
 
Based on detailed review of calculations for sample employees we believe this 
difference is related to Prop C employees all having short service. We typically 
see larger variations, as percentages, in the small liabilities of new hires than in 
longer-service employees, and rounding of age and service can have a large 
impact.    

2) For retired members whose benefits are impacted by the Internal Revenue Code 
Section 415 (b) limit, Cheiron has assumed the IRS limits will increase at the 
same rate as the COLA increase applicable to each member.  For active 
employees, the limits are assumed to increase with price inflation, as are the IRC 
Section 401(a)(17) pay limits. While it has only a minimal impact on valuation 
results, we recommend reviewing this assumption in the future.   
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Supplemental COLA 
The San Francisco Charter provides Supplemental COLA benefits to a closed group in 
years where the asset earnings exceed the expected amount.  For other retirees, this 
Supplemental COLA will be paid only in years when the asset earnings exceed the 
expected amount and the plan is fully funded.   
 
We believe Actuarial Standard of Practice No. 4, (ASOP 4) “Measuring Pension 
Obligations and Determining Pension Plan Costs or Contributions”, requires the value of 
the future Supplemental COLAs, when significant, to be included in the actuarial 
valuation for purposes of determining contributions.  ASOP 4, Paragraph 3.5, says “when 
measuring pension obligations and determining periodic costs or actuarially determined 
contributions, the actuary should reflect all significant plan provisions known to the 
actuary as appropriate for the purpose of the measurement.”  The Standard also requires 
the inclusion of “difficult to measure” liabilities such as “gain sharing provisions that 
trigger benefit increases when investment returns are favorable but do not trigger benefit 
decreases when investment returns are unfavorable.” 
 
Should the actuary believe it is not appropriate to include the future Supplemental 
COLAs in the valuation, we believe that reasoning should be disclosed in the report, as 
required by paragraphs 3.5 and 4.1(d) of ASOP 4..  Alternatively, if it has not been 
included because of a prescribed assumption – where an outside agency such as the 
SFERS Board has determined that the Supplemental COLAs should be assumed to be 0% 
- then ASOP 4 requires the actuary to disclose that the assumption is prescribed and to 
disclose whether or not the prescribed assumption is reasonable, unless the actuary 
cannot make that determination. 
 
We understand the short amortization periods for Supplemental COLAs is expected to 
produce a stable contribution pattern, and that contribution projections including the 
expected impact of future Supplemental COLAs have been presented to the Board.  We 
also acknowledge that including the Supplemental COLA’s value in the Plan’s liabilities 
would increase the plan assets required for full funding and so lengthen the time until a 
Supplemental COLA could be payable to certain retiree groups. 
 
We believe the Supplemental COLA liability should be included in the actuarial 
valuation, including calculations of SFERS funded status and contribution rates.  This is a 
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benefit which the System must pay: its value should be included in the same manner as 
any other benefit or cost of living increase. 
  
 
Actuarial Cost Method 
The actuarial valuation used the Entry Age cost method.  This method is the most 
common in use among public pension plans.  It allocates the present value of an 
employee’s benefit over the period from plan entry until separation from employment as 
a constant percentage of payroll.  This is the only method permitted under GASB 
Statements 67 and 68.  The Entry Age cost method as applied in the SFERS valuation 
meets the GASB’s requirements.   
 
The Entry Age cost method is also specified as a “model practice” in the California 
Actuarial Advisory Panel’s (CAAP’s) publication “Actuarial Funding Policies and 
Practices for Public Pension and OPEB Plans and Level Cost Allocation Model”. 
 
We believe this is the most appropriate cost method for SFERS, and that the cost method 
has been properly applied in the valuation. 
 
 
Conclusion 
We believe our total results are within an acceptable range of Cheiron’s indicating that the 
significant liabilities (except for Supplemental COLA) are reasonably valued. However, we 
believe Actuarial Standards of Practice require the value of future Supplemental COLAs, if 
significant, be included in the actuarial valuation for purposes of evaluating the plan’s funded 
status and determining required contributions. 
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Actuarial Value of Assets 
Bartel Associates verified the market value (MVA) of assets and the change in market value 
for the year against the fiduciary net position and changes in fiduciary net position reported 
in SFERS’ 2017 CAFR.  We have also replicated Cheiron’s calculation of the actuarial value 
of assets. 
 
The actuarial value of assets (AVA) methodology used in the valuation recognizes 
investment returns above and below the assumed rate of return over five year periods. This 
method is intended to smooth asset volatility in order to lower the volatility in employer 
contribution rates. 

 
The asset smoothing method is based on delayed recognition of investment returns different 
than the expected rate of return applied to the previous year’s actuarial value of assets.  As 
applied, the methodology does not result in the actuarial value of assets equaling market 
value after a period of 5 years of returns exactly at the assumed rate.  The method’s actuarial 
value of assets would approach market value over time.  While we believe the actuarial value 
of assets not equaling market value in the long term is not desirable (if future asset returns 
equal the expected rate), it does not preclude the method from being reasonable.  However, 
note that the method’s effective smoothing period is longer than 5 years. 
 
We find the actuarial asset value methodology to be reasonable. The 5-year asset smoothing 
period is the most common method used by public plans.  
 
The methodology, in our opinion, meets Actuarial Standard of Practice No. 44 since: 

1) Differences between the AVA and MVA are recognized over a reasonable period of 
time.   

2) While the AVA is not limited to a corridor around the MVA, we believe the 
smoothing policy is “sufficiently short” to make the absence of a corridor acceptable. 

3) The method is not biased – it is not expected to produce AVA values consistently 
over or under the MVA. 

4) Realized and unrealized gains and losses are treated identically. 
 

The methodology used also meets the “Acceptable Practice” definition in the CAAP’s 
publication “Actuarial Funding Policies and Practices for Public Pension and OPEB Plans 
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and Level Cost Allocation Model”.  One of the “acceptable practices” is a 5-year (or shorter) 
smoothing period with no corridor.   
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Amortization Method for Unfunded Actuarial Accrued Liability (UAAL) 
SFERS’ policy regarding amortization of the unfunded actuarial accrued liability (UAAL) is 
to amortize changes in the UAAL as a level percentage of payroll over a closed period of 20 
years from the date the UAAL layer arose.  Benefit changes are amortized over 15 years and 
changes to retiree benefits including each Supplemental COLA, are amortized over 5 years.  
The impact of the 2015 assumption changes is being phased in over 5 years. 
 
The CAAP’s publication “Actuarial Funding Policies and Practices for Public Pension and 
OPEB Plans and Level Cost Allocation Model” provides a detailed discussion of 
amortization policies and expresses a preference for: 

1) Level percentage of pay amortization 
a. Meets the general policy goal of being a reasonable allocation of the cost of 

benefits to years of service 
b. Mirrors the percentage of pay cost allocation inherent in the Entry Age cost 

method.   
2) Multiple fixed amortization layers 

a. Track UAAL components by source, increasing transparency  
b. Avoids the “reset” needed by a single fixed period amortization policy when 

the single amortization period becomes too short to provide contribution 
stability. 

3) Amortization periods of 15-20 years for actuarial gains and losses, to avoid negative 
amortization. 

  
Observations and Recommendations 
Under SFERS’ current actuarial assumptions (7.5% discount rate and 3.5% payroll growth) 
an amortization period of 20 years does not produce “negative amortization” meaning that 
the amortization payment is slightly larger than interest on the UAAL.  In each year, more 
and more of the UAAL principal will be paid and the balance will decline. 
 
 
Actuarial Method for Normal Cost 
In determining the Normal Cost portion of the contribution rate, Cheiron spreads the required 
normal cost for the year (in dollars) for current employees over the total expected payroll in 
the year.  If the demographic and payroll assumptions are met, this will lead to normal cost 
being paid in the exact amount required to fund benefits for all employees included in the 
actuarial valuation.  However, no normal cost will have been paid for employees hired during 
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the year.  This results in a small actuarial loss each year, as new members have an actuarial 
accrued liability but no assets (from normal cost payments) have been accumulated for them. 
 
Observations and Recommendations 
We believe this is an acceptable funding method as long as the System is aware of its 
implications. 
 
Dollar amounts of normal cost are presented in the valuation report by Group and Tier.  We 
recommend the accompanying normal cost rates as a percentage of payroll be shown as well.  
This can be useful for plan management and communications. 
 
UAL allocation 
The Plan’s assets are not allocated between groups or employers for purposes of calculating 
different UAL contribution rates by group.  Instead, the non-proposition unfunded actuarial 
accrued liability payment is the same for each group, with the result that all non-proposition 
UAL is treated as equally funded.  If in the future a non-proposition change should be made 
that impacts the liability of only one group, this method would result in the cost of that 
change being spread among all groups. We recommend that the Board consider any change 
to the contribution allocation method that might be made in advance of such a change 
occurring.   
 
Determination of Contribution Rates 
Overall, we have verified that Cheiron’s calculations of the total UAAL and the total 
employer and member Normal Cost contribution rates as a percentage of payroll are 
reasonable and calculated accurately, reflecting the results of the actuarial valuation.  We 
also verified that the 5-year phase-in of the effect of change in actuarial assumptions was 
correctly computed. 
 
It is not clear whether the employer contribution rates determined in the actuarial valuation 
are intended to apply only to pensionable earnings, in particular, to the earnings of Prop C 
employees only up to the pensionable earnings limits.  We recommend this be specifically 
stated in the report. 
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The following chart compares the employer contribution rates we calculated for each group, 
including the difference in the actuarial accrued liability (but not including future 
Supplemental COLAs), as compared to Cheiron’s results.  

 

Police Fire Misc Total
Normal cost rate (composite) 30.86% 31.85% 14.70% 17.28%
Member contribution rate 8.00% 8.02% 7.50% 7.58%
Net employer normal cost 22.86% 23.83% 7.20% 9.70%
Unfunded liability rate:
Proposition UAL 9.96% 11.74% 4.03% 5.07%
Non-proposition UAL 7.97% 7.97% 7.97% 7.97%
Total UAL payment 17.92% 19.71% 12.00% 13.03%
Administrative expenses 0.60% 0.60% 0.60% 0.60%
Total employer rate 41.39% 44.15% 19.80% 23.33%

Police Fire Misc Total
Normal cost rate (composite) 30.76% 31.50% 14.81% 17.34%
Member contribution rate 8.00% 8.02% 7.50% 7.58%
Net employer normal cost 22.76% 23.48% 7.31% 9.76%
Unfunded liability rate:
Proposition UAL 9.96% 11.78% 4.03% 5.07%
Non-proposition UAL 7.71% 7.71% 7.71% 7.71%
Total UAL payment 17.67% 19.49% 11.75% 12.79%
Administrative expenses 0.60% 0.60% 0.60% 0.60%
Total employer rate 41.03% 43.58% 19.66% 23.15%

Police Fire Misc Total
Normal cost rate (composite) -0.11% -0.35% 0.11% 0.06%
Member contribution rate 0.00% 0.00% 0.00% 0.00%
Net employer normal cost -0.11% -0.35% 0.11% 0.06%
Unfunded liability rate:
Proposition UAL 0.00% 0.04% 0.01% 0.01%
Non-proposition UAL -0.26% -0.26% -0.26% -0.26%
Total UAL payment -0.26% -0.22% -0.25% -0.25%
Administrative expenses 0.00% 0.00% 0.00% 0.00%
Total employer rate -0.36% -0.57% -0.14% -0.18%

Cheiron Report

Bartel Associates

Difference: Bartel Associates Minus Cheiron Rates
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Conclusion 
In our opinion, the resulting employer contribution rates are sufficiently close to Cheiron’s 
for us to conclude that, except for the Supplemental COLA, the employer contribution rates 
developed in the actuarial valuation report are reasonable. 
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We reviewed the actuarial qualifications of the actuaries signing the report.   

• William R. Hallmark is listed by the Society of Actuaries’ actuarial directories as having 
the ASA, EA, FCA, and MAAA designations and has complied with the continuing 
education requirements. 

• Anne D. Harper is listed by the Society of Actuaries’ actuarial directories as having the 
FSA, EA, and MAAA designations and has complied with the continuing education 
requirements. 

Both actuaries certified in the valuation report that they meet the Qualification Standards to issue 
the actuarial report.   

We are familiar with Cheiron as a firm and are aware that they work with many public pension 
plans and have for many years. 
 
Conclusion 

In our opinion, the valuation was performed by qualified actuaries. 
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Purpose of the Actuarial Review  
Bartel Associates has reviewed the July 1, 2009 through June 30, 2014 Demographic 
Experience Study and the 2017 Review of Economic Assumptions, to provide assurance to 
the System that the actuarial assumptions are reasonable and conform to Actuarial Standards 
of Practice.  
 
Methodology 
Bartel Associates performed the following steps in connection with our review of the 
actuarial experience study. 

1) We reviewed Cheiron’s reports and used professional judgment to evaluate the 
methodologies, evaluation of data, and conclusions drawn. 

2) We performed stochastic modeling to evaluate the discount rate we would 
recommend based on Bartel Associates’ usual capital market assumptions. 
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The economic assumptions included in Cheiron’s 2017 review of economic assumptions for 
the July 1, 2017 actuarial valuation were: 

1) Price inflation 
2) Wage Inflation 
3) Discount rate 

COLA increase assumptions in the July 1, 2017 actuarial valuation were updated to 
incorporate the new price inflation assumption. 
 
Price Inflation: 
In addition to providing a basis for valuing the System’s COLA increases, this assumption is 
a building block used in the construction of the Wage Inflation and Discount Rate 
assumptions.  
 
The Price Inflation assumption adopted by the Board was 3.00%.  We agree that this is a 
reasonable long-term assumption.   
 
Wage Inflation 
This assumption is generally based on the assumed inflation rate plus a component for pay 
increases in excess of inflation (i.e. increases in real wages).  The assumption is used as a 
building block in determining future active member pay increases and salary-related COLA 
increases.  It is also used to project future payrolls for amortization of the Unfunded 
Actuarial Accrued Liability.  The assumption recommended in the Cheiron report was the 
price inflation rate increased by 0.50%.  We agree that this is a reasonable long-term 
assumption.  
 
Discount Rate 
This assumption is dependent on the assumed rate of inflation and the “real” rate of return on 
the various asset investment classes in the SFERS fund.  The assumption most recently 
adopted by the Board and recommended by Cheiron is 7.5% (which may be separated into a 
3.00% inflation rate and a real rate of return, net of investment expenses, for the portfolio of 
4.50%). 
 
Results of our stochastic simulations of returns are shown below.  See Appendix D for a 
summary of our capital market assumptions. 
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 50% 
Confidence

55% 
Confidence

60% 
Confidence 

  
Real Rate of Return 5.14% 4.72% 4.35% 
Investment Expenses1 -0.10% -0.10% -0.10% 
Net Real Rate of Return 5.04% 4.62% 4.25% 
Inflation Assumption 3.00% 3.00% 3.00% 

Discount Rate 8.04% 7.62% 7.25% 
Discount Rate rounded 8.00% 7.50% 7.25% 

 
Based on these results we consider the 7.50% discount rate reasonable. 
 
We relied on NEPC capital market assumptions for categories not included in our current 
capital market assumptions (liquid credit, absolute return, private real assets, and private 
debt) and used our current capital market assumptions for all other investment categories.  To 
look at the sensitivity of the results to the NEPC return assumptions we reduced the NEPC 
returns by 1%. On that basis, the discount rates prior to rounding would have been reduced 
by 0.4%.  
 
Basic COLA 
For Miscellaneous members and new Police and Fire, SFERS Basic post-retirement COLA 
increases are capped at 2% and Cheiron assumes 2% increases.  
 
COLA increases for Old Plan Police and Fire retirees are based on pay increases after 
retirement for the retirees’ ranks/positions.  Cheiron’s methodology takes into account the 
various types of increases that apply under various applicable charter sections (% vs dollar 
increase in pay).  Overall, the assumptions appear reasonable, however both the actuarial 
valuation report and experience study report do not give details of the derivation of the 1.67 
and 1.25 factors used in the dollar increase calculation.  Though the factors do not seem 
unreasonable, their derivation should be disclosed in the experience study report. 
 
  

                                                                                                                    

1 Capital market returns assumed to be net of investment management fees. 



PART 2: REVIEW OF ACTUARIAL EXPERIENCE STUDY 
RESULTS: ECONOMIC ASSUMPTIONS 

 

 September 5, 2018 Page 22  

Supplemental COLA 
A Supplemental COLA is payable when the market value return amount exceeds the 
assumed return amount of the actuarial value of assets. The Supplemental COLA may not 
exceed 3.50% minus the Basic COLA. For those who retired before November 6, 1996 or 
were hired on or after January 7, 2012 there is a restriction that the retirement system must be 
fully funded before a Supplemental COLA is granted. 
 
Supplemental COLA benefits are not prefunded.  When granted, increases in liabilities due to 
Supplemental COLAs are included in contribution rates and amortized over 5 years. 
 
Because, though they can fluctuate from year to year, the Supplemental COLAs are a 
consistent source of loss, we recommend that the Supplemental COLA be prefunded in the 
contribution rate. 
 
Also, we believe ASOP 4 requires inclusion of the value of future Supplemental COLAs in 
the actuarial liabilities and contribution rates.  Please see page 10 of this report for further 
discussion. 
 
. 
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Actuarial Standard of Practice #35, “Selection of Demographic and Other Noneconomic 
Assumptions for Measuring Pension Obligations” defines a reasonable assumption as one 
that: 

1) Is appropriate for the purpose of the measurement;  
2) Reflects the actuary’s professional judgment; 
3) Takes into account historical and current demographic data that is relevant as of 

the measurement date; 
4) Reflects the actuary’s estimate of future experience; and 
5) Has no significant bias (i.e., it is not significantly optimistic or pessimistic). 
 

The Standard also notes that, due to the inherent uncertainties in trying to predict the future, 
there is a range of possible reasonable assumptions and different actuaries may select 
different reasonable assumptions. 
 
Our analysis focused on whether we believe the selected assumptions are reasonable and 
adequately supported by the data information contained in the experience report.  However, 
we have several recommendations for improvements in subsequent studies. 
 
Conclusion 
Overall, we believe Cheiron’s recommended actuarial assumptions are appropriate and 
reasonable.   
 
General Comments 
Cheiron has followed standard industry methodology by finding “A/E” ratios for each 
contingency.  The number of occurrences actually (“A”) found in the data is divided by the 
number expected (“E”) or predicted by the assumptions.  Ratios near 100% indicate the 
assumptions may be working well.  However, this calculation considers only the total 
number of occurrences and not how they are distributed by age or service.  That timing is 
very important to the liabilities produced by the valuation.  Cheiron has added a second 
measure to their analysis:  r-squared.  This factor measures how similar two curves are.  An 
r-squared of 1.0 means the curves are identical.  We believe this adds an important element to 
the assumption selection.   
 
Following are our comments on some of the specific calculations and assumptions selected. 
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Salary Merit Increases 
The merit salary increase rates and their derivation appear reasonable.  Merit increases are 
based on service and are calculated separately for the 5 job classifications.  Cheiron’s report 
states that rates of merit salary increase were calculated by subtracting the increase in the 
aggregate average wages for Plan members with 25 or more years of service from the actual 
increase.  It would be helpful if the average aggregate pay increases were documented in the 
report, as well as the actual pay increases observed. 
 
Disability 
It was assumed that 38% of disability retirements due to disablements during the 
experience period had yet to be granted.  The 38% is based on the pattern of disablements 
since FY 2005, however supporting data is only shown for FY’s 2010-2015.  Based on 
additional data supplied by Cheiron, this is a reasonable assumption. Since this 
assumption has a significant effect on the derivation of the disability retirement 
assumptions, its derivation should be fully documented in the experience study. 
 
Post-retirement Mortality 
We concur with Cheiron’s methodology, weighting the calculations by benefit amount and 
also adjusting the calculated rates for credibility.  We also concur with their choice of 
standard base tables (generally CalPERS mortality tables) and application of a modified form 
of the MP-2014 mortality projection scale on a generational basis.  Cheiron adjusted the MP-
2014 scale to lower future mortality improvement rates. These adjustments are not 
unreasonable.   
 
Service Retirement 
We agree with Cheiron’s use of separate age-based rates for: 

∗ Miscellaneous, Muni Drivers, Craft, Police and Fire 
∗ Service categories (24 or less, 25-29, and 30+ for Safety and 19 or less, 20-29, and 

30+ for all other categories), and 
∗ Prop C versus non-Prop C. 

In addition the rates themselves appear reasonable.   
 
Police experienced significantly more retirements than anticipated during the experience 
period.  This was undoubtedly influenced by the number of police electing the DROP 



PART 2: REVIEW OF ACTUARIAL EXPERIENCE STUDY 
RESULTS: DEMOGRAPHIC ASSUMPTIONS 

 

 September 5, 2018 Page 25  

program (and therefore counted as retirements).  The program had 56 participants at the 
beginning of the experience study period (6/30/2009) and 266 participants as of 
6/30/2011 when the program closed.  Cheiron took into account that this was an 
aberration and did not fully take into account all the retirements during the period.  
 
Additional Salary Increases in Year Before Retirement  
For retirements during the experience study period Cheiron compared the actual covered 
compensation in the year prior to retirement with the salary that would have been expected 
using “actual wage inflation and the regular ultimate salary merit increase”. Based on these 
calculations, increase assumptions were derived for Miscellaneous, Craft, Muni Drivers and 
Safety.  For Miscellaneous and Safety the increase %’s that were calculated were 5.33% and 
4.72% respectively but the assumptions are set at 2.5% and 3.5%.  However, for Craft and 
Municipal Drivers the calculated rates were 4.50% and 4.49% respectively and the factors 
used were both 4.50%. We note that for the Miscellaneous and Safety groups the 
recommended assumptions are lower than the observed data.  The rationale for this 
adjustment should be presented in the report. 
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Summary of Active Member Data by Plan 
 

 
  

Counts
Annual 

Earnings Counts
Annual 

Earnings Counts
Annual 

Earnings
Total
Old 29 2,962,894 29 2,962,895 100.0% 100.0%
New 19,822 1,979,270,418 19,824 1,977,541,712 100.0% 99.9%
D 1,709 149,030,909 1,708 148,867,836 99.9% 99.9%
C 11,887 971,408,137 11,886 971,257,841 100.0% 100.0%
Total 33,447 3,102,672,358 33,447 3,100,630,284 100.0% 99.9%

Police
Old 0 0 0 0
New 1,488 199,019,020 1,484 198,417,510 99.7% 99.7%
D 23 2,837,350 23 2,837,350 100.0% 100.0%
C 782 74,740,182 782 74,681,439 100.0% 99.9%
Total 2,293 276,596,552 2,289 275,936,299 99.8% 99.8%

Fire
Old 2 333,372 2 333,372 100.0% 100.0%
New 1,067 154,234,765 1,067 154,234,765 100.0% 100.0%
D 53 6,430,669 53 6,430,669 100.0% 100.0%
C 487 43,444,562 487 43,444,562 100.0% 100.0%
Total 1,609 204,443,368 1,609 204,443,369 100.0% 100.0%

Miscellaneous
Old 27 2,629,522 27 2,629,522 100.0% 100.0%
New 17,267 1,626,016,633 17,273 1,624,889,436 100.0% 99.9%
D 1,633 139,762,890 1,632 139,599,817 99.9% 99.9%
C 10,618 853,223,393 10,617 853,131,840 100.0% 100.0%
Total 29,545 2,621,632,438 29,549 2,620,250,616 100.0% 99.9%

Cheiron
Bartel Associates from 

SFERS Data Ratio BA/Cheiron
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Age & Service Distribution of Active Members showing count as of July 1, 2017   
(Based on nearest age) 
 

 
 
 

Cheiron
Age Under 1 1 to 4 5 to 9 10 to 14 15 to 19 20 to 24 25 to 29 30 to 34 35 to 39 40 and up Total 
Under 25 211 136 0 0 0 0 0 0 0 0 347
25 to 29 547 1,307 94 0 0 0 0 0 0 0 1,948
30 to 34 617 2,060 781 129 0 0 0 0 0 0 3,587
35 to 39 447 1,723 1,075 685 115 1 0 0 0 0 4,046
40 to 44 308 1,189 969 818 599 82 0 0 0 0 3,965
45 to 49 306 1,011 860 909 1,139 536 100 2 0 0 4,863
50 to 54 240 814 754 801 1,162 747 494 89 5 0 5,106
55 to 59 172 656 588 691 1,066 632 631 458 85 0 4,979
60 to 64 87 340 396 473 748 408 371 359 74 10 3,266
65 to 69 16 95 141 173 242 125 120 99 23 20 1,054
70 and up 12 23 26 47 64 46 28 17 10 13 286
Total Count 2,963 9,354 5,684 4,726 5,135 2,577 1,744 1,024 197 43 33,447

Bartel Associates from SFERS Data
Age Under 1 1 to 4 5 to 9 10 to 14 15 to 19 20 to 24 25 to 29 30 to 34 35 to 39 40 and up Total 
Under 25 211 136 0 0 0 0 0 0 0 0 347
25 to 29 547 1,309 94 0 0 0 0 0 0 0 1,950
30 to 34 617 2,059 781 129 0 0 0 0 0 0 3,586
35 to 39 447 1,722 1,076 687 115 1 0 0 0 0 4,048
40 to 44 309 1,190 968 816 599 82 0 0 0 0 3,964
45 to 49 305 1,010 860 909 1,139 537 100 2 0 0 4,862
50 to 54 240 814 756 802 1,163 747 494 89 5 0 5,110
55 to 59 172 656 588 690 1,065 631 631 459 85 0 4,977
60 to 64 87 340 394 474 748 409 371 358 74 10 3,265
65 to 69 16 95 141 172 243 124 120 99 23 20 1,053
70 and up 12 23 26 47 63 46 28 17 10 13 285
Total Count 2,963 9,354 5,684 4,726 5,135 2,577 1,744 1,024 197 43 33,447

Ratio: BA/Cheiron
Age Under 1 1 to 4 5 to 9 10 to 14 15 to 19 20 to 24 25 to 29 30 to 34 35 to 39 40 and up Total 
Under 25 100% 100% 100%
25 to 29 100% 100% 100% 100%
30 to 34 100% 100% 100% 100% 100%
35 to 39 100% 100% 100% 100% 100% 100% 100%
40 to 44 100% 100% 100% 100% 100% 100% 100%
45 to 49 100% 100% 100% 100% 100% 100% 100% 100% 100%
50 to 54 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
55 to 59 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
60 to 64 100% 100% 99% 100% 100% 100% 100% 100% 100% 100% 100%
65 to 69 100% 100% 100% 99% 100% 99% 100% 100% 100% 100% 100%
70 and up 100% 100% 100% 100% 98% 100% 100% 100% 100% 100% 100%
Total Count 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
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Age & Service Distribution of Active Members showing average pay as of July 1, 
2017  (Based on nearest age) 
 

 
 
 
  

Cheiron
Age Under 1 1 to 4 5 to 9 10 to 14 15 to 19 20 to 24 25 to 29 30 to 34 35 to 39 40 and up Total 
Under 25 62,058 62,637 0 0 0 0 0 0 0 0 62,285
25 to 29 71,020 73,226 86,036 0 0 0 0 0 0 0 73,225
30 to 34 78,873 80,268 94,421 106,965 0 0 0 0 0 0 84,070
35 to 39 79,152 83,239 95,802 105,285 108,626 83,554 0 0 0 0 90,579
40 to 44 81,060 82,280 96,615 106,661 110,078 112,138 0 0 0 0 95,535
45 to 49 77,731 81,982 89,101 103,860 109,641 122,707 128,795 133,055 0 0 99,013
50 to 54 85,602 82,760 86,439 96,592 102,868 113,952 123,391 116,735 102,651 0 99,289
55 to 59 80,262 80,302 89,511 93,865 93,781 100,701 113,376 104,968 102,420 0 95,584
60 to 64 79,331 80,956 87,475 87,935 88,999 100,115 107,234 105,099 98,812 90,892 93,023
65 to 69 65,144 74,433 85,176 87,821 94,357 94,301 105,013 98,708 114,039 109,977 92,158
70 and up 58,089 84,302 82,696 88,501 97,480 95,902 96,878 97,134 99,852 99,151 91,773
Total Count 76,858 80,211 91,779 99,609 100,965 108,988 114,950 105,356 102,297 102,265 92,764

Bartel Associates from SFERS Data
Age Under 1 1 to 4 5 to 9 10 to 14 15 to 19 20 to 24 25 to 29 30 to 34 35 to 39 40 and up Total 
Under 25 62,559 62,216 0 0 0 0 0 0 0 0 62,425
25 to 29 71,286 72,913 86,018 0 0 0 0 0 0 0 73,088
30 to 34 79,774 80,018 94,363 106,965 0 0 0 0 0 0 84,070
35 to 39 80,839 82,804 95,651 105,193 108,626 83,554 0 0 0 0 90,535
40 to 44 82,091 82,040 96,320 106,533 110,078 112,138 0 0 0 0 95,432
45 to 49 78,101 81,706 88,803 103,788 109,480 122,690 128,795 133,055 0 0 98,887
50 to 54 86,502 82,618 86,432 96,339 102,782 113,888 123,391 116,735 102,651 0 99,234
55 to 59 80,753 80,167 89,364 93,641 93,739 100,703 113,376 105,114 102,420 0 95,541
60 to 64 83,031 80,434 87,193 87,819 88,999 99,874 107,234 104,911 98,812 90,892 92,966
65 to 69 65,144 74,433 85,176 87,930 94,264 94,527 105,013 98,708 114,039 109,977 92,185
70 and up 60,786 84,302 82,696 88,501 97,885 95,902 96,878 97,134 99,852 99,151 91,957
Total Count 77,753 79,923 91,611 99,477 100,903 108,949 114,950 105,356 102,297 102,265 92,703

Ratio: BA/Cheiron
Age Under 1 1 to 4 5 to 9 10 to 14 15 to 19 20 to 24 25 to 29 30 to 34 35 to 39 40 and up Total 
Under 25 101% 99% 100%
25 to 29 100% 100% 100% 100%
30 to 34 101% 100% 100% 100% 100%
35 to 39 102% 99% 100% 100% 100% 100% 100%
40 to 44 101% 100% 100% 100% 100% 100% 100%
45 to 49 100% 100% 100% 100% 100% 100% 100% 100% 100%
50 to 54 101% 100% 100% 100% 100% 100% 100% 100% 100% 100%
55 to 59 101% 100% 100% 100% 100% 100% 100% 100% 100% 100%
60 to 64 105% 99% 100% 100% 100% 100% 100% 100% 100% 100% 100%
65 to 69 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
70 and up 105% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Total Count 101% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
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Active Police Members as of July 1, 2017  
(Based on nearest age) 
Ratio of Counts and Average Pay Calculated by Bartel Associates from SFERS Data 
to Cheiron’s Report 
 

 
 

 
  

COUNTS - POLICE
Ratio: BA/Cheiron
Age Under 1 1 to 4 5 to 9 10 to 14 15 to 19 20 to 24 25 to 29 30 to 34 35 to 39 40 and up Total 
Under 25 100% 100%
25 to 29 100% 100% 100% 100%
30 to 34 100% 100% 100% 100% 100%
35 to 39 100% 100% 100% 100% 100% 100%
40 to 44 100% 100% 100% 100% 100% 100%
45 to 49 100% 100% 100% 100% 99% 100% 100% 100%
50 to 54 100% 100% 100% 100% 100% 98% 100% 100% 99%
55 to 59 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
60 to 64 100% 100% 100% 75% 100% 100% 100% 96%
65 to 69 100% 100% 100% 100%
70 and up 
Total Count 100% 100% 100% 100% 99% 99% 100% 100% 100% 100%

AVERAGE PAY - POLICE
Ratio: BA/Cheiron
Age Under 1 1 to 4 5 to 9 10 to 14 15 to 19 20 to 24 25 to 29 30 to 34 35 to 39 40 and up Total 
Under 25 100% 100%
25 to 29 100% 100% 100% 100%
30 to 34 100% 100% 100% 100% 100%
35 to 39 100% 100% 100% 100% 100% 100%
40 to 44 100% 100% 100% 100% 100% 100%
45 to 49 100% 100% 100% 100% 100% 100% 100% 100%
50 to 54 100% 100% 100% 100% 100% 100% 100% 100% 100%
55 to 59 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
60 to 64 100% 100% 100% 101% 100% 100% 100% 100%
65 to 69 100% 100% 100% 100%
70 and up 
Tot Avg Pay 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
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Active Fire Members as of July 1, 2017  
(Based on nearest age) 
Ratio of Counts and Average Pay Calculated by Bartel Associates from SFERS Data 
to Cheiron’s Report   
 

 

COUNTS - FIRE
Ratio: BA/Cheiron
Age Under 1 1 to 4 5 to 9 10 to 14 15 to 19 20 to 24 25 to 29 30 to 34 35 to 39 40 and up Total 
Under 25 100% 100% 100%
25 to 29 100% 100% 100% 100%
30 to 34 100% 100% 100% 100% 100%
35 to 39 100% 100% 100% 102% 100% 100%
40 to 44 100% 100% 100% 98% 100% 100% 100%
45 to 49 100% 100% 100% 100% 100% 101% 100% 100% 100%
50 to 54 100% 100% 100% 100% 99% 100% 100% 100%
55 to 59 100% 100% 100% 100% 100% 100% 100% 100%
60 to 64 100% 100% 100% 100% 100% 100% 100% 100%
65 to 69 100% 100% 100% 100% 100% 100%
70 and up 
Total Count 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

AVERAGE PAY - FIRE
Ratio: BA/Cheiron
Age Under 1 1 to 4 5 to 9 10 to 14 15 to 19 20 to 24 25 to 29 30 to 34 35 to 39 40 and up Total 
Under 25 100% 100% 100%
25 to 29 100% 100% 100% 100%
30 to 34 100% 100% 100% 100% 100%
35 to 39 100% 100% 100% 100% 100% 100%
40 to 44 100% 100% 100% 100% 100% 100% 100%
45 to 49 100% 100% 100% 100% 100% 100% 100% 100% 100%
50 to 54 100% 100% 100% 100% 100% 100% 100% 100%
55 to 59 100% 100% 100% 100% 100% 100% 100% 100%
60 to 64 100% 100% 100% 100% 100% 100% 100% 100%
65 to 69 100% 100% 100% 100% 100% 100%
70 and up 
Tot Avg Pay 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
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Age Distribution of Inactive Members by Count as of July 1, 2017 (Based on nearest 
age) 
 
  Cheiron

Age Police Fire Misc TOTAL
Under 50 41 25 122 188
50 to 54 88 58 582 728
55 to 59 320 159 1,622 2,101
60 to 64 534 269 3,732 4,535
65 to 69 476 439 5,526 6,441
70 to 74 383 400 4,428 5,211
75 to 79 282 279 3,278 3,839
80 to 84 203 139 2,328 2,670
85 to 89 182 162 1,576 1,920
90 and up 139 145 1,210 1,494
Total Count 2,648 2,075 24,404 29,127

Bartel Associates from SFERS Data
Age Police Fire Misc TOTAL
Under 50 40 28 119 187
50 to 54 89 59 581 729
55 to 59 320 158 1,609 2,087
60 to 64 535 270 3,715 4,520
65 to 69 474 438 5,479 6,391
70 to 74 382 401 4,394 5,177
75 to 79 282 279 3,242 3,803
80 to 84 203 139 2,295 2,637
85 to 89 182 163 1,525 1,870
90 and up 139 145 1,167 1,451
Total Count 2,646 2,080 24,126 28,852

Ratio: BA/Cheiron
Age Police Fire Misc TOTAL
Under 50 98% 112% 98% 99%
50 to 54 101% 102% 100% 100%
55 to 59 100% 99% 99% 99%
60 to 64 100% 100% 100% 100%
65 to 69 100% 100% 99% 99%
70 to 74 100% 100% 99% 99%
75 to 79 100% 100% 99% 99%
80 to 84 100% 100% 99% 99%
85 to 89 100% 101% 97% 97%
90 and up 100% 100% 96% 97%
Total Count 100% 100% 99% 99%
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Age Distribution of Inactive Members showing total annual benefits as of July 1, 
2017 (Based on nearest age).  Note that benefits in SFERS data do not include 
Supplemental COLA effective July 1, 2017. 
 Cheiron

Age Police Fire Misc TOTAL
Under 50 2,535,064 1,519,740 2,494,911 6,549,716
50 to 54 6,048,165 3,568,718 10,532,310 20,149,193
55 to 59 35,718,349 13,455,611 34,731,551 83,905,512
60 to 64 59,375,755 31,622,109 130,768,070 221,765,934
65 to 69 48,758,285 49,823,998 230,982,551 329,564,834
70 to 74 33,365,203 41,401,994 189,176,274 263,943,472
75 to 79 21,878,531 25,639,203 127,858,631 175,376,365
80 to 84 15,390,126 11,851,065 81,391,106 108,632,296
85 to 89 12,332,159 14,158,028 46,897,739 73,387,926
90 and up 8,733,561 11,068,777 29,352,675 49,155,014
Total Benefit 244,135,199 204,109,245 884,185,818 1,332,430,262

Bartel Associates from SFERS Data
Age Police Fire Misc TOTAL
Under 50 2,316,560 1,495,610 2,415,932 6,228,102
50 to 54 5,889,259 3,522,108 10,417,341 19,828,708
55 to 59 35,586,555 13,145,374 34,058,409 82,790,337
60 to 64 59,009,360 31,647,015 128,559,405 219,215,781
65 to 69 47,663,728 48,972,584 225,792,607 322,428,919
70 to 74 32,444,190 40,358,536 184,897,485 257,700,211
75 to 79 21,384,675 25,036,652 125,016,471 171,437,798
80 to 84 15,166,649 11,656,526 79,368,112 106,191,287
85 to 89 12,068,138 13,930,637 45,054,184 71,052,960
90 and up 8,583,290 10,786,703 28,157,564 47,527,557
Total Benefit 240,112,405 200,551,745 863,737,510 1,304,401,659

Ratio: BA/Cheiron
Age Police Fire Misc TOTAL
Under 50 91% 98% 97% 95%
50 to 54 97% 99% 99% 98%
55 to 59 100% 98% 98% 99%
60 to 64 99% 100% 98% 99%
65 to 69 98% 98% 98% 98%
70 to 74 97% 97% 98% 98%
75 to 79 98% 98% 98% 98%
80 to 84 99% 98% 98% 98%
85 to 89 98% 98% 96% 97%
90 and up 98% 97% 96% 97%
Total Benefit 98% 98% 98% 98%
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POLICE
Old New Prop D Prop C Total

Present Value of Future Benefits 5,556,329
Actuarial Liability

Active 0 1,356,757 6,015 75,376 1,438,148
Terminated Vested 22,278
Service Retired 2,167,339
Disability Retired 632,845
Beneficiary 338,404
Total 4,599,014

Normal Cost 0 64,211 1,027 24,167 89,405

Old New Prop D Prop C Total
Present Value of Future Benefits 1,270,522 3,774,764 19,476 472,564 5,537,326
Actuarial Liability

Active 1,352,060 5,888 73,805 1,431,752
Terminated Vested 20,818 220 1,506 22,544
Service Retired 1,447,119 0 630 2,170,507
Disability Retired 354,274 0 23 621,369
Beneficiary 58,104 0 0 338,797
Total 3,232,376 6,108 75,964 4,584,969

Normal Cost 64,158 1,016 23,935 89,109

Old New Prop D Prop C Total
Present Value of Future Benefits 99.7%
Actuarial Liability

Active 99.7% 97.9% 97.9% 99.6%
Terminated Vested 101.2%
Service Retired 100.1%
Disability Retired 98.2%
Beneficiary 100.1%
Total 99.7%

Normal Cost 99.9% 99.0% 99.0% 99.7%

Cheiron Report

Bartel Associates

Ratio: Bartel Associates/Cheiron
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FIRE
Old New Prop D Prop C Total

Present Value of Future Benefits 4,413,489
Actuarial Liability

Active 4,369 1,184,177 16,173 38,879 1,243,598
Terminated Vested 18,541
Service Retired 1,305,336
Disability Retired 977,435
Beneficiary 266,766
Total 3,811,676

Normal Cost 50,372 2,433 15,274 68,079

Old New Prop D Prop C Total
Present Value of Future Benefits 1,349,692 2,722,542 44,398 268,793 4,385,425
Actuarial Liability

Active 4,188 1,183,288 16,035 37,683 1,241,194
Terminated Vested 2 18,259 0 148 18,410
Service Retired 568,263 738,998 0 0 1,307,261
Disability Retired 546,940 413,065 1,205 0 961,209
Beneficiary 230,299 36,431 0 0 266,730
Total 1,349,692 2,390,041 17,240 37,831 3,794,804

Normal Cost 0 49,944 2,407 14,826 67,177

Old New Prop D Prop C Total
Present Value of Future Benefits 99.4%
Actuarial Liability

Active 95.9% 99.9% 99.1% 96.9% 99.8%
Terminated Vested 99.3%
Service Retired 100.1%
Disability Retired 98.3%
Beneficiary 100.0%
Total 99.6%

Normal Cost 99.1% 99.0% 97.1% 98.7%

Cheiron Report

Bartel Associates

Ratio: Bartel Associates/Cheiron
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MISC
Old New Prop D Prop C Total

Present Value of Future Benefits 20,575,683
Actuarial Liability

Active 20,708 6,647,135 165,404 344,578 7,177,825
Terminated Vested 423,677
Service Retired 8,711,332
Disability Retired 430,759
Beneficiary 551,808
Total 17,295,401

Normal Cost 150 251,643 23,378 128,548 403,719

Old New Prop D Prop C Total
Present Value of Future Benefits 2,776,165 15,677,526 396,596 1,643,425 20,493,712
Actuarial Liability

Active 20,943 6,570,093 155,648 325,528 7,072,212
Terminated Vested 3,741 409,026 9,064 12,867 434,699
Service Retired 2,325,383 6,384,058 3,675 2,494 8,715,610
Disability Retired 87,848 343,146 0 0 430,994
Beneficiary 337,988 219,322 0 0 557,309
Total 2,775,902 13,925,645 168,387 340,890 17,210,824

Normal Cost 135 252,461 23,779 129,726 406,101

Old New Prop D Prop C Total
Present Value of Future Benefits 99.6%
Actuarial Liability

Active 101.1% 98.8% 94.1% 94.5% 98.5%
Terminated Vested 102.6%
Service Retired 100.0%
Disability Retired 100.1%
Beneficiary 101.0%
Total 99.5%

Normal Cost 90.1% 100.3% 101.7% 100.9% 100.6%

Cheiron Report

Bartel Associates

Ratio: Bartel Associates/Cheiron
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(Amounts in $000’s) 

 

Cheiron Bartel Associates Ratio: BA/Cheiron

Police Old 0.00% 0.00%
New 31.14% 31.11% 99.9%
Prop D 34.37% 34.15% 99.4%
Prop C 30.13% 29.85% 99.1%
Total 30.89% 30.79% 99.7%

Fire Old 0.00% 0.00%
New 31.56% 31.28% 99.1%
Prop D 36.29% 36.00% 99.2%
Prop C 31.98% 31.54% 98.6%
Total 31.75% 31.44% 99.0%

Miscellaneous Old 5.54% 4.99% 90.1%
New 14.97% 15.03% 100.4%
Prop D 16.04% 16.34% 101.9%
Prop C 14.14% 14.32% 101.3%
Total 14.74% 14.85% 100.7%

Total Total 17.31% 17.37% 100.4%

Normal Cost Rate by Group (Normal Cost / Total Projected 
Pay) Before Adjustment for Population Shift Between Tiers
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Following are the details of the Capital Market Assumptions used in our stochastic 
simulations to review the valuation discount rate: 
 

Category Asset Class 

Target 
Asset 

Allocation

30-Year 
Geometric 

Real Returns 
Standard 
Deviation 

Equity Large Cap Equities 12.30% 4.36% 15.95%
  Small/Medium Cap Equities 3.70% 5.02% 18.65%
  Int'l Equities (Unhedged) 12.20% 4.60% 17.91%
  Emerging Market Int'l Equities 2.80% 5.58% 24.91%
Fixed Inc Treasuries (Intermediate) 6.00% 0.65% 4.58%
  Liquid Credit * 3.00% 3.56% 11.21%
  Private Debt* 10.00% 5.11% 14.00%
Real Estate Core Real Estate 8.50% 3.04% 11.22%
Misc Private Equity 18.00% 5.96% 25.14%
  Private Real Assets * 8.50% 4.21% 21.00%
  Absolute Return * 15.00% 3.87% 8.58%

 
∗ NEPC 30-year assumptions 
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