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Re:  Actuarial Audit of Retirement Systems 
 
Dear Council Member Holm: 
 
House Bill 2664 passed by the 80th Legislature of the State of Texas, requires an audit of the actuarial report 
and related studies of public sector retirement systems at least every 5 years by an independent actuary, with 
the first review due no later than September 1, 2008.  The City of Houston sponsors three defined benefit 
pension plans that are subject to this new audit requirement (plan assets over $100 million):   
 
• Houston Firefighters Relief and Retirement Fund (HFRRF). 
• Houston Municipal Employees Retirement System (HMEPS). 
• Houston Police Officers Pension System (HPOPS). 
 
Project Scope 
 
The new legislation does not provide detailed guidance on the scope of review required for the actuarial plan 
audit, leaving that open to interpretation by the governmental entities responsible for conducting the process.  
The City of Houston has decided to limit the scope of the initial audit to a high level review of the actuarial 
assumptions and methods, including a comparison of expected valuation results with actual plan experience. 
 
The City of Houston retained Retirement Horizons Inc. (RHI) to perform an independent review of annual 
actuarial valuation reports prepared for each of its retirement systems, as well as any related special studies 
of actuarial experience or plan design studies, over the 5-year period 2003 through 2007.  The initial project 
scope does not include an audit of the underlying census data or independent reproduction and verification of 
the actuarial valuation results, although the City may choose to expand its audit review at a later date. 
 
Summary of Findings 
 
On an aggregate basis, the actuarial assumptions appear reasonable and consistent with plan experience over 
the study period.  Emerging actuarial gains and losses are within a reasonable range, with no sustained trend 
on a cumulative basis that would indicate a problem at the current time.  
 
All three retirement systems use a sophisticated valuation model, based on a modern mortality standard and 
other demographic assumptions that appear custom tailored to the covered workforce.  Although actual plan 
investment return far exceeded the long-range assumption of 8.5% over the study period, we have concerns 
about the ability to sustain this assumed rate of return over a full market cycle.   
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Summary of Findings (Continued) 
 
Based on economic data and survey information for other large public sector funds as well as the asset 
allocation models of each system, an investment return assumption of 8.5% (net of expense) appears on the 
high end of our best estimate range of 7.0% to 8.5%.   We strongly encourage the City of Houston to discuss 
this issue with each retirement system Board, and consider performing an asset/liability study, to confirm this 
assumption is consistent with the investment policy and expected Fund performance in the future. 
 
In our opinion, the entry age actuarial cost method used by all three retirement systems is reasonable and 
appropriate for measuring plan obligations, producing contribution patterns that are reasonably stable and 
predictable as a percentage of covered payroll for budgeting purposes.  However, please see our comments 
on the variation used by HMEPS. 
 
All three systems apply an asset valuation methodology using some variation of a 5-year smoothing of 
market value gains and losses.  While this is a common approach for public sector retirement plans, the 
actuarial value should be reviewed periodically to ensure it remains within a reasonable range around the 
market value of plan assets (e.g. corridor of plus-or-minus 5% to 10% around fair value).  This comparison 
should also be made any time changes in plan design or funding policy are being considered. 
 
Conclusions 
 
We understand and appreciate the fact that each retirement system operates as an independent entity, with a 
Board responsible for retaining investment advisory and actuarial consulting services.  However, the City of 
Houston is the plan sponsor and employer for all three retirement systems.  Decisions made by the City with 
regard to employee staffing, personnel policies and compensation practices have a direct impact on ultimate 
liabilities and costs for the retirement systems.   
 
Because the City is the source of census data that drives the actuarial valuation process, we encourage you to 
develop your own internal process to monitor demographic experience and share this information with the 
retirement systems.  Likewise, we believe all stakeholders would benefit from coordination between the City 
and the retirement system during union negotiations or other major change in employment or compensation 
structure, to ensure the long-range impact on each retirement system is given careful consideration. 
 
Enclosed please find a summary of our findings for each of the retirements systems, as well as copies of any 
responses from each Board based on our presentation of the initial draft reports.  In preparing this report, we 
have relied upon copies of actuarial valuation reports and related studies provided by the City of Houston 
and the individual retirement systems as detailed within.  The undersigned is available to respond to any 
questions regarding the information contained in this report or to provide further details or explanations as 
needed.  Respectfully submitted by: 
 
Retirement Horizons Inc.  
      
         
         
Mickey G. McDaniel, FSA EA MAAA   David A. Sawyer, FSA EA MAAA 
Principal       Consulting Actuary 
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Legislative Requirement 
 
House Bill 2664 passed by the 80th Legislature of the State of Texas, requires an audit of the actuarial 
report and related studies of public sector retirement systems at least every 5 years by an independent 
actuary, with the first review due no later than September 1, 2008.  The City of Houston sponsors three 
defined benefit pension plans that are subject to this new audit requirement (assets over $100 million):   
 
• Houston Firefighters Relief and Retirement Fund (HFRRF). 
• Houston Municipal Employees Retirement System (HMEPS). 
• Houston Police Officers Pension System (HPOPS). 
 

Project Scope 
 
The new legislation does not provide detailed guidance on the scope of review required for the 
actuarial plan audit, leaving that open to interpretation by the governmental entities responsible for 
conducting the process.  The City of Houston has decided to limit the scope of the initial audit to a 
high level review of the actuarial assumptions and methods, including a comparison of actuarial gain 
and loss experience over the study period. 
 
The City of Houston retained Retirement Horizons Inc. (RHI) to perform an independent review of 
annual actuarial valuation reports prepared for each of its retirement systems, as well as any related 
special studies of actuarial experience or plan design studies, over the 5-year period 2003 through 
2007.  RHI was provided the following information related to the HFRRF retirement system: 
 
• Actuarial Valuation Report prepared by Towers Perrin as of July 1, 2002. 
• Actuarial Valuation Report prepared by Buck Consultants as of July 1, 2004. 
• Data and Assumptions Study prepared by Mellon as of December 10, 2004. 
• Actuarial Valuation Report prepared by Buck Consultants as of July 1, 2005. 
• Actuarial Valuation Report prepared by Buck Consultants as of July 1, 2006. 
• Actuarial Valuation Report prepared by Buck Consultants as of July 1, 2007. 
 
The initial project scope does not include an audit of the underlying census data, plan provisions or 
independent reproduction and verification of the actuarial valuation results.  However, the City of 
Houston may choose to expand its audit review at a later date. 
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Summary of Findings for HFRRF 
 
In our opinion, the actuarial assumptions and methods are reasonable and consistent with generally 
accepted actuarial standards and practices.  After a substantial drop in funded ratio from 113% in 2001 
to 86% in 2005, the trend line since then has improved to 91% as of the 2007 valuation, primarily due 
to favorable investment performance producing actuarial gains in recent years.  Plan experience after 
the 2002 valuation has been fairly stable with losses on the actuarial accrued liability averaging less 
than 1.0% in recent years.  While the overall actuarial valuation model appears sound for now, our 
report details a number of issues that we believe merit further review and careful monitoring by the 
City of Houston going forward: 
 
• Asset Valuation Method:  As a result of strong investment performance over the last several years, 

the AVA for HFRRF was 88.8% of the FMV reported as of June 30, 2007.  The severe downturn in 
the financial markets during 2008 will likely produce a significant investment loss on the FMV of 
plan assets, bringing AVA closer to the fair market value as of the next valuation date.  However, 
The City of Houston may want to discuss modification of the asset valuation method to apply 
corridor limits in the AVA calculation, for example plus-or-minus 5% to 10% centered on FMV. 

 
• Interest Rate Assumption:  The HFRRF interest rate assumption of 8.5% is within our best estimate 

range, but clearly on the high end.   It is important to note actual returns on FMV for HFRRF have 
exceeded the assumption 4 out of the last 5 years, with an annual rate of return averaging 14.0% 
over the study period.  However, a case can be made the study period does not cover a full market 
cycle, excluding the bear market period of 2000-02, and what is looking like a similar or more 
severe economic downturn in 2008.   We strongly encourage the City of Houston to discuss this 
important economic assumption with the HFRRF Board, and consider performing an asset/liability 
study to confirm the 8.5% interest rate assumption is consistent with the current investment policy 
and expected performance in the future.   

 
• Mortality Assumption:  HFRRF uses the GAM-94 mortality table without adjustment or projection, 

which is one of the more modern mortality tables available.  In our opinion, projecting mortality 
improvement in the ongoing actuarial valuation is not yet a widespread practice, but certainly an 
emerging trend.  We encourage the City of Houston to open discussions with the HFRRF Board 
about reflecting static improvements in mortality rates from 1994 to the current valuation date, as 
well as exploring the feasibility of moving to a full generational mortality approach. 

 
• Retirement Assumption:  Based on the distribution of active members per the actuarial report 

age/service charts over years 2002-2007, it appears that actual rates of early retirement and DROP 
election are more than double the assumed rates.  Unless there are other factors that would lead to 
lower rates of early retirement in future years, we encourage the City of Houston to discuss with 
the HFRRF Board about performing a more detailed study of retirement experience to determine if 
the current assumption is reasonable and appropriate going forward. 
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Relevant Professional Standards 
 
As outlined in the following sections of this report, we find that the actuarial methods and assumptions 
used by HFRRF are consistent with our understanding of the Actuarial Standards of Practice (ASOPs) 
relevant for retirement plan valuations published by the American Academy of Actuaries and related 
accounting guidelines of the Governmental Accounting Standards Boards (GASB): 
 
Standard Description 
ASOP No. 4 Measuring Pension Obligations and Determining Pension Plan Costs 
ASOP No. 27 Selection of Economic Assumptions for Measuring Pension Obligations 
ASOP No. 35 Selection of Demographic and Other Non-Economic Assumptions 
ASOP No. 41 Actuarial Communications 
ASOP No. 44 Selection and Use of Asset Valuation Methods for Pension Valuations 
GASB No. 25 Financial Reporting for Defined Benefit Pension Plans 
GASB No. 27 Accounting for Pensions by State and Local Governments 

 
In preparing this report, we relied upon copies of actuarial valuation reports and related studies 
provided by the City of Houston and the individual retirement systems as detailed earlier.  The 
undersigned is available to respond to any questions regarding the information contained in this report 
or to provide further details or explanations as needed.  Respectfully submitted by: 
 
Retirement Horizons Inc.  
 
 
 
         
Mickey G. McDaniel, FSA EA MAAA   David A. Sawyer, FSA EA MAAA 
Principal       Consulting Actuary   
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Nature of the Pension Promise 
 
Pension plans can be viewed as a form of deferred compensation, representing an employer promise 
that is both long-term and difficult to predict with certainty.  This employer financial commitment is 
sometimes likened to signing a “blank check” since the obligation for each individual covered by the 
pension plan depends on several unknown future events: 
 
• Benefit Commencement Date:  Pension plans typically do not pay benefits until after termination of 

employment, but the benefit commencement date can vary based on the reason for termination 
such as retirement, disability or death. 

 
• Amount of Payment:  The dollar amount of pension benefit is generally based on factors such as 

age, service and compensation levels, but the exact amount cannot be determined until the date of 
termination and/or benefit commencement if later, when all the facts are known.   

 
• Duration of Payment:  Since the normal form of payment under most pension plans is a lifetime 

annuity, the payment stream can vary for an individual from just a few months to 50 years or more, 
depending upon individual factors such as age at commencement,  health and lifestyle, gender, etc.   
Marital status and choice of payment option (e.g. joint and survivor annuity vs. lump sum) can also 
have an impact on the duration and amount of benefit payments. 
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Recognition of Pension Cost 
 
The true cost of a pension plan is simply the amount of benefits and expenses paid, accumulated over 
the lifetime of the program.  Annual cost is typically low in the early years after plan establishment, 
but growing exponentially as the total number of pensioners receiving benefits increases over time, 
compounded by ever higher average payment amounts due to the effects of inflation for new retirees.   
 
While disbursement based or “pay-as-you-go” funding may be very affordable in the early stages, the 
cost in later years may become untenable.  As illustrated below, the pay-as-you-go costs for a typical 
pension program (2% of final average pay times service) would rise from 0% to 24.1% of payroll over 
a 43-year period assuming a stable size workforce. 
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Under generally accepted accounting principles, pension benefits are viewed as a component of the 
compensation paid to an employee for services rendered during their period of active employment.  
The cost of future pension payments should be recognized over each employee’s working lifetime, so 
it is effectively borne by the generation of owners/taxpayers that benefit from the employee services 
rendered.  The expense is accrued as a liability on the employer balance sheet, and then worked off as 
benefit payments are funded.   
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Advance Funding Characteristics 
 
Recognizing the accounting liability on the balance sheet does not necessarily ensure the employer will 
have the cash required to fund the benefit payments down the road.  Sound business practice dictates 
employer funding of these pension costs in advance for several reasons: 
 
• Cash Flow Budgeting:  Stable and predictable cash flow is essential for the long-term financial 

survival of any business organization or governmental entity.  Advance funding of retirement plan 
benefits allows the employer to budget these cash flows over time in a systematic fashion. 

 
• Lower Total Contributions:  Advance funding results in the accumulation of plan assets that can be 

invested to generate investment income, which can be used as a direct offset against future benefit 
payments and expenses.  By contributing more in the early years, the employer can reduce the total 
dollar amount of contributions over the lifetime of the pension plan.  For example, each $1,000 of 
funding today, accumulated at 8.5% annual interest, will pay $5,112 of benefits in 20 years. 

 
• Participant Benefit Security:  Although pension benefit security is ultimately dependent on the 

financial strength of the plan sponsor, having a dedicated pension fund segregated from the general 
assets of the employer gives employees increased peace of mind and benefit security.  Minimum 
funding rules applicable to private sector pension plans are designed to reduce the risk of plan 
terminations with insufficient assets to cover benefit liabilities.  
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Introduction 
 
In the actuarial valuation process, a mathematical model is created to project the future stream of plan 
benefits.  The model incorporates current plan provisions and member census data, using the actuarial 
assumptions to predict future events.  Discounting the stream of expected future benefit payments for 
the time value of money produces the actuarial present value of projected benefits (PVB).   
 
The PVB represents the hypothetical amount of plan assets necessary to fully fund all future plan costs, 
assuming future plan experience follows the actuarial assumptions over time.  This measure of pension 
liability includes benefits that have not yet been earned for current employees, including the effect of 
expected future pay increases as well as projected service. 
 
An actuarial cost method is basically a mathematical formula used to allocate the PVB over periods of 
employee service in a systematic fashion.  The portion assigned as of the measurement date for the 
current year is referred to as the normal cost (NC), and the cumulative portion allocated for employee 
service credit prior to the measurement date is referred to as the actuarial accrued liability (AAL).   
 
The AAL represents the expected value of plan assets that would have accumulated as of the valuation 
date, assuming contributions equal to the normal cost amount were made for all years of prior service 
credited under the plan.  This measurement assumes that historical plan experience has been consistent 
with the current actuarial valuation basis – assumptions and methods, plan provisions and census data.   
 
The unfunded actuarial accrued liability (UAL) equals the excess if any of the AAL over the value of 
plan assets.  At the time a plan is first established, a UAL will exist if prior service credit is recognized 
for benefit accrual purposes, sometimes referred to as a past service liability.  Over the life cycle of a 
mature retirement system, a UAL may also emerge due to plan improvements that credit past service, 
or actuarial losses from unfavorable plan experience compared to the long-term actuarial assumptions. 
 
The annual contribution requirement (ARC) produced by the actuarial cost method is basically equal 
to the normal cost plus amortization of the UAL over some period of time.  There are several generally 
accepted actuarial cost methods that can be used to develop ARC, each of which properly applied will 
determine annual contribution requirements that will accumulate with interest to meet plan obligations 
for benefit payments and expenses as they come due.  These cost methods differ in their application, 
however, in how quickly plan assets build up.   
 
Cost methods that require larger contributions in the early years and produce more rapid accumulation 
of plan assets are generally regarded as more “conservative.”  The choice of actuarial assumptions can 
also influence the pattern of pension funding, and how rapidly assets accumulate.   
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Entry Age Normal Characteristics 
 
The Houston Firefighters Relief and Retirement Fund (HFRRF) uses the Entry Age Normal Actuarial 
Cost Method (EAN) for measuring plan liabilities and developing contribution requirements.  Normal 
cost under this method is allocated as a level percentage of compensation over service from date of 
participation (entry date) to assumed retirement date.   As illustrated below, the funding pattern under 
EAN will produce larger dollar amounts of contribution in early years, but remain fairly stable over the 
long-term as a percentage of total payroll. 
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Professional Guidance 
 
In some cases, use of a specific actuarial cost method is dictated by statute or financial accounting 
standards.  For example, private sector employers must use the Unit Credit Actuarial Cost Method to 
calculate minimum funding requirements in accordance with the Pension Protection Act (PPA), and 
the Projected Unit Credit Actuarial Cost Method to determine employer financial statement disclosure 
requirements under SFAS Nos. 87 and 158.    
 
Public sector retirement systems are not subject to PPA minimum funding standards, but must comply 
with GASB Statement Nos. 25 and 27.  These governmental accounting standards do not mandate use 
of a particular actuarial cost method, and EAN is acceptable for financial disclosure purposes.  EAN is 
also an acceptable method under ASOP No. 4 for measuring pension obligations and costs. 
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Survey Data 
 
The Governmental Accounting Standards Board began a comprehensive survey of public sector 
pension plans in January 2006, to evaluate the effectiveness of GASB Statement Nos. 25 and 27 on 
financial statement reporting and disclosure.  The survey covered published financial reports over the 
period 1996-2005, including 183 of the largest state and local governmental defined benefit pension 
plans.  This “large plan” survey group represented more than 91% of the total plan assets of state and 
local government defined benefit pension plans in the United States.  Over the 10-year survey period, 
more than 70% of the large plan participants used the EAN actuarial cost method.  
 

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
Projected unit credit 4 11 11 12 20 21 24 25 23 25
Entry age normal 69 77 82 85 92 103 106 114 122 119
Frozen initial liability 2 2 2 2 4 7 7 6 6 7
Frozen entry age 6 7 5 5 6 4 5 5 4 3
Aggregate 6 8 9 10 10 9 7 8 9 9
Sample Total 87 105 109 114 132 144 149 158 164 163
% using EAN 79.3% 73.3% 75.2% 74.6% 69.7% 71.5% 71.1% 72.2% 74.4% 73.0%

Actuarial Cost Method

 
 
In February 2007, the Texas Pension Review Board published a comparison of 8 statewide retirement 
systems and 11 large municipal retirement systems (including the City of Houston) governed by State 
Statute.  All but one of the Texas state and municipal retirement systems (95%) used the EAN actuarial 
cost method at that time. 

Conclusions 
 
In our opinion, use of the EAN actuarial cost method is reasonable and appropriate for measuring plan 
obligations for HFRRF, producing contribution patterns that are reasonably stable and predictable as a 
percentage of covered payroll for budgeting purposes.  This method is consistent with relevant GASB 
and ASOP professional guidelines, and clearly in line with best practices of other large public sector 
retirement systems.  Furthermore, the HFRRF valuation includes application of a maximum attribution 
period of 30 years of service, which appears reasonable and consistent with the specific terms of this 
plan benefit structure and the demographics of the covered group.   
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Fair Market Value 
 
Although determination of the actuarial accrued liability is based on a complex mathematical model 
and the application of a number of long-range actuarial assumptions, the value of pension plan assets is 
generally readily available as the fair market value (FMV) reported by the fund trustee or custodian.  
While fair market does represent the “real value” of plan assets at the measurement date, it emphasizes 
current sale price, even for assets for which there may be no intention to liquidate.   
 
Strict use of market value, with its inherent short-term volatility, may make a stable funding policy 
difficult to obtain for an ongoing retirement system.  However, fair market value is generally the best 
measure of funded status on a plan termination basis. 

Actuarial Value of Assets 
 
Recognizing the long-term nature of pension obligations, generally accepted actuarial practices permit 
the smoothing of market gains and losses, to produce a more predictable pattern of contributions and 
measurement of funding progress.  The actuarial value of assets (AVA) for HFRRF is calculated as the 
fair market value as of the measurement date, with deferred recognition of investment gains and losses 
(compared to the 8.5% long-term assumption) amortized straight-line over 5 years.   

Professional Guidance 
 
For private sector employers there is a strong emphasis on the “mark to market” approach, with fair 
value required for employer financial statement disclosure of funded status under SFAS 158.   Some 
smoothing is permitted to calculate minimum funding requirements in accordance with the Pension 
Protection Act (PPA), but limited to a maximum of 2 years and subject to a corridor range of 90% to 
110% around market value.  
 
Public sector retirement systems are not subject to PPA minimum funding standards, but must comply 
with GASB Statement Nos. 25 and 27.  These governmental accounting standards do not mandate use 
of a particular asset valuation method, as long as changes in market value are recognized over a period 
of 3-5 years (referred to as a market-related value).   
 
ASOP No. 44 does not spell out specific rules and regulations, but rather provides a framework for 
determination of AVA that emphasizes basic principles.  The asset valuation method should bear a 
reasonable relationship to FMV, recognizing investment gains and losses over an appropriate time 
period.  The methodology should avoid systematic bias that would overstate or understate AVA in 
comparison to FMV, although application of corridor limits centered on FMV may be appropriate.  
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Survey Data 
 
Based on the 2006 GASB survey of large public sector retirement systems, more than 80% currently 
use an asset valuation method with a 3-5 year smoothing period for investment gains and losses, with 
over 50% of the total sample group using a 5-year period.  By comparison, the number of retirement 
systems using fair market value generally ranged only 6% to 9% over the 10-year survey period. 
 

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
3-Year Smoothed Value 5 8 10 12 16 13 13 15 15 12
4-Year Smoothed Value 9 17 21 22 20 23 22 24 28 29
5-Year Smoothed Value 34 47 50 55 66 76 84 89 85 84
7-Year Smoothed Value - - - - - - - - 1 1
8-Year Smoothed Value - - - - - - - 1 1 1
10-Year Smoothed Value - - - - - - - 1 3 4
Market/Fair Value 5 9 9 6 9 9 9 6 8 10
Other* 14 16 14 14 13 14 15 14 15 15
Sample Total 67 97 104 109 124 135 143 150 156 156

*Category includes cost, book value, non-specified smoothing, contract value, and participation value.

Actuarial Asset Valuation Method

 
 
Based on the 2007 Texas Pension Review Board comparison of 8 statewide retirement systems and 11 
large municipal retirement systems (including the City of Houston) governed by State Statute, 15 out 
of the 19 systems (79%) use a 5-year smoothing period, with only one system using FMV.   

Conclusions 
 
In our opinion, use of a 5-year smoothing method for investment gains and losses is reasonable and 
appropriate for determining the actuarial value of assets for HFRRF.  Even though short-term asset 
fluctuations do not have a direct impact on contribution requirements in this particular case, use of the 
asset valuation method does reduce volatility in the measurement and reporting of funding progress 
over time.  This method is also consistent with relevant GASB and ASOP professional guidelines, and 
clearly in line with best practices of other large public sector retirement systems.   
 
As a result of strong investment performance over the last several years, the AVA for HFRRF was 
88.8% of the FMV reported as of June 30, 2007.  The substantial downturn in the financial markets 
during 2008 will likely produce a significant investment loss on the FMV of plan assets, bringing AVA 
closer to the fair market value as of the next valuation date.  However, The City of Houston may want 
to discuss modification of the asset valuation method to apply corridor limits in the AVA calculation, 
for example a range of plus-or-minus 5% to 10% centered on FMV.  Furthermore, future discussions 
about changes in plan design or funding policy recommendations should also consider any differences 
between FMV and AVA existing at that time. 
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Introduction 
 
As outlined earlier, the annual contribution requirement (ARC) produced by the actuarial cost method 
is basically equal to the normal cost plus amortization of the unfunded actuarial liability (UAL) over a 
reasonable period of time.  There are several different amortization methods within generally accepted 
actuarial and accounting practice, each of which applied properly, will determine annual contribution 
requirements that will meet plan obligations for benefit payments and expenses as they come due.  The 
amortization methods differ in how rapidly the UAL will be paid off, however, based on application of 
two important characteristics.   

Level Dollar or Level Percentage of Pay 
 
Under the level dollar amortization method, the UAL is paid off similar to a traditional home mortgage 
consisting of interest on the UAL plus principal.  As the name implies, the total amortization payment 
is a fixed or “level dollar” amount, with the interest component declining and the principal increasing 
over the term of the amortization period.  Under the level percentage of pay methodology, the dollar 
amount of amortization payment increases over time based upon an assumed growth in total payroll, 
but remaining level as a percentage of the payroll base.   
 
It is important to note the level percentage of pay method may not produce an amortization amount 
sufficient to cover interest due on the UAL over the short-term based on the regular valuation interest 
rate assumption, in effect paying a lower rate of interest temporarily similar to adjustable rate mortgage 
products.  The level dollar method is more conservative because it will reduce the UAL more rapidly, 
with amortization payments as a percentage of pay highest in the initial year, gradually decreasing to 
zero by the end of the amortization period. 
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Closed Period or Open Period 
 
Closed period amortization is also similar to the traditional home mortgage concept, with the payoff 
period set as a fixed number of years from the date of inception, and the UAL fully amortized at the 
end of that time.  As unexpected changes in UAL emerge due to plan amendment or actuarial gains and 
losses, a separate new amortization base is created to pay off this additional amount.  Under the open 
period approach, the amortization amount of ARC is recalculated each year based on the remaining 
UAL including any current year changes, with the amortization period commonly remaining constant. 

Professional Guidance 
 
In the spirit of generally accepted accounting and actuarial principles that attribute pension cost to 
periods of employee service, the amortization period should generally not extend beyond the average 
future working lifetime of the active employees covered by the plan (or average life expectancy for a 
group of retirees only).  Either level dollar or level percentage of pay amortization is permitted under 
GASB Nos. 25 and 27, although the recommended amortization period is limited to a minimum of 10 
and maximum of 30 years.  In Appendix B of GASB No. 27, the Board suggests the level percentage 
of pay method produces a cost pattern that is more fair and equitable across generations of tax payers. 
 
ASOP No. 4 does not provide hard and fast rules on selection of the amortization method, but rather 
continues the theme of establishing a broad framework using basic principles and sound professional 
judgment.  The primary objective is to develop an amortization process integrated with the overall 
actuarial cost method that will accumulate adequate assets to make benefit payments when due.  For 
example, more conservative amortization methods are appropriate for private sector plans, given they 
are more likely to terminate at some point. 

Survey Data 
 
Based on the 2006 GASB survey of large public sector retirement systems, more than 75% currently 
use the level percentage of pay method, although the survey group is fairly evenly divided between 
closed and open amortization periods.  Based on the 2007 Texas Pension Review Board comparison, 
89% of the statewide and large municipal retirement systems use level percentage of pay method and 
74% use open period amortization.   
 

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
Level % of Payroll 57 77 79 79 92 99 100 107 107 109
Level Dollar 8 13 16 18 20 25 28 31 35 33
Other 0 2 2 3 1 3 2 2 2 2
Sample Total 65 92 97 100 113 127 130 140 144 144
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Conclusions 
 
HFRRF uses the level percent of pay method, with 3.0% annual growth in total payroll and 30-year 
open period amortization.  In our opinion, this approach is reasonable and appropriate for the HFRRF 
retirement system, producing funding patterns that are stable and predictable as a percentage of payroll 
across generations of taxpayers.  This method is also consistent with relevant GASB and ASOP 
professional guidelines, as well as the best practices of other large public sector retirement systems.    
 
However, the City of Houston should monitor actual payroll growth compared to the 3.0% actuarial 
assumption, to ensure the amortization methodology is paying off the unfunded actuarial liability over 
a reasonable time period.  More rapid payroll growth will generally retire this obligation over a shorter 
time period, but lower rates of payroll growth will extend the amortization period. 
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Interest Rate 
 
The interest rate is the most powerful assumption in the actuarial valuation process, used to project the 
average rate of return expected on assets, and often also used to discount future benefit payments in the 
actuarial present value calculations (similar to the cost of capital model used in business finance).  To 
illustrate the sensitivity, a one-percentage-point increase in the interest rate assumption will generally 
decrease plan liabilities and cost about 15% to 20% based on plan demographics. 
 
HFRRF currently uses a long-term interest rate assumption of 8.5% (net of expenses).  As summarized 
below, actual returns on FMV have exceeded this assumption 4 out of the last 5 years, with an annual 
rate of return averaging 14% over the study period ended June 30, 2007.  After applying the smoothing 
method, the annual rate of return on AVA averaged 8.1% over the study period, although AVA returns 
exceeded the 8.5% assumed rate over the most recent two years, as losses from the bear market period 
of 2000-2002 became fully amortized.  Please note RHI recalculated rates of return with a consistent 
recognition of plan expenses, and estimated the AVA for 2003 (no valuation performed that year). 
 
 

Plan Asset and ROR Comparison

$0.0

$0.5

$1.0

$1.5

$2.0

$2.5

$3.0

$3.5

B
ill

io
ns

-4.0%

0.0%

4.0%

8.0%

12.0%

16.0%

20.0%

24.0%

Plan Assets (AVA)  $1.500  $2.000  $2.119  $2.325  $2.634 

Plan Assets (FMV)  $1.723  $1.981  $2.286  $2.574  $2.966 

ROR AV 2.8% 4.9% 7.4% 11.1% 14.5%

ROR FMV 5.6% 17.5% 16.9% 13.9% 16.4%

2003 2004 2005 2006 2007

 



Economic Actuarial Assumptions 
 

Retirement Horizons Inc.                        HFRRF Actuarial Audit                                                        Page 18 

Professional Guidance 
 
Under generally accepted actuarial principles, each individual assumption should represent a best 
estimate of expected long-term experience, sometimes referred to as “explicit” assumptions, and also 
be reasonable and realistic on a combined or “aggregate” basis.  GASB 25 and GASB 27 confirm the 
actuarial assumptions should be based on actual plan experience (to the extent credible), emphasizing 
expected long-term future trends rather than giving undue weight to recent past experience.   
 
ASOP No. 27 provides a framework for the actuary in providing advice on development of economic 
actuarial assumptions, but makes an important distinction that the client is ultimately responsible for 
the final selection of these assumptions, at least for purposes of financial accounting disclosures under 
SFAS Nos. 87 and 88 as well as GASB Nos. 25 and 27.   
 
Because no one knows for certain what the future holds with respect to volatile financial markets and a 
dynamic global economy, ASOP No. 27 emphasizes the use of professional judgment to develop a best 
estimate range for each economic assumption, and then select a specific point within that range.  The 
standard recommends use of a building-block approach, with the interest rate assumption made up of 
three basic components: 
 
• Inflation:   General inflation is the foundation of any economic assumption, with the most common 

measurement being the Consumer Price Index for all Urban Consumers (CPI-U) as reported by the 
U.S. Bureau of Labor Statistics.  As summarized in the chart below, CPI-U has averaged 4.2% over 
the last 29 years, ranging from a low of 1.7% to a high of 13.3% during that period. 

 
• Risk-Free Return: The second layer in the development of the interest rate assumption is risk-free 

rate of return, measured as the spread between 30-year U.S. Treasury investments and the inflation 
rate for the same measurement period.  As illustrated in the chart below, the nominal rate of return 
on Treasuries has averaged 7.86% over the last 29 years, with the risk-free return spread averaging 
3.66%.  It is important to note that the spread is not always positive, ranging from -3.00% to 8.44% 
during that time period with significant volatility.  

 
• Risk Premium: The final layer of the interest rate assumption is the risk premium, measured as the 

spread between the rate of return the plan expects to earn from its investment strategy in excess of 
the risk-free nominal rate.  As illustrated below, the average risk premium has been 1.47% over the 
last 29 years for the Lehman Brothers Corporate Bond Index, compared to 6.72% for the S&P 500 
Stock Index, although both show significant volatility (and at times negative spreads) over time.  
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The sum of all three components equals the total rate of return expected under the best estimate range.  
However, ASOP No. 27 cautions that it may not be appropriate to simply combine the endpoints of 
each respective assumption, because it can produce an overly broad result for the best estimate range. 
It is also important to note that the standard does not necessarily require the actuary to explicitly state 
the best estimate range used, as long as the assumption point selected is within this range. 
 
Given the cyclical nature of the financial markets, the choice of time period can have a significant 
impact on the relative values of the historical indices and conclusions drawn about the underlying 
economic variables.  For example, while inflation has average 4.2% over the last 29 years, it has 
averaged only 3.1% over the last 25 years.  As illustrated by the difference in risk premium between 
the fixed income and equity indices above, investment policy and asset allocation strategy of the 
retirement system should also be considered in setting the interest rate assumption.



Economic Actuarial Assumptions 
 

Retirement Horizons Inc.                        HFRRF Actuarial Audit                                                        Page 20 

Survey Data 
 
Based on the 2006 GASB survey of large public sector retirement systems, the interest rate assumption 
average was 7.99%, ranging from a low of 6.0% to a high of 10.0%, with 95% of the survey group in a 
range of 7.0% to 8.5%.  Based on the 2007 Texas Pension Review Board comparison of statewide and 
large municipal retirement systems, the range was 7.0% to 8.5% with only 4 retirement systems using 
an interest rate greater than 8.0% (3 of them City of Houston).  Neither of these surveys included 
specific information on the underlying inflation assumption. 
 

 
 
The Public Fund Survey published by the National Association of State Retirement Administrators 
(NASRA) provides some insight into actuarial assumptions used by governmental retirement systems.  
The most recent report for FYE 2006 includes data for 101 retirement systems representing over $2.72 
trillion in assets and 19.5 million members – 85% of the public sector pension universe.   
 
The summary below indicates the inflation assumption for this survey group ranged from 2.5% to 
5.0%, with 79% lying within a range of 3.0% to 4.0%.  Compared to the GASB Survey, the Public 
Fund Survey interest rate range is more narrowly defined from 7.0% to 8.5%, with 68% of the total 
group concentrated within a range of 8.0% to 8.5%.  
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Conclusions – Interest Rate  
 
Based on the historical economic data summarized and survey information summarized above, our best 
estimate range for the interest rate assumption would be 7.0% to 8.5% as of June 30, 2007.  HFRRF 
uses a nominal interest rate assumption of 8.5% (net of expenses) with a stated inflation rate of 3.0%, 
which would suggest a real rate of return (risk-free rate plus risk premium) of 5.50%.   
 
The 2007 actuarial report indicated an asset allocation of about 38% fixed income and cash, with the 
remaining 62% in equities and other investments.  Based on current market indices, fixed income/cash 
investments are projected to nominal yield around 4.0% to 6.0% per annum.  Therefore, to achieve a 
total return of 8.5%, the equity/other component of plan investments must realize an average annual 
nominal rate of return of 10.0% to 11.5%. 
 
The HFRRF interest rate assumption of 8.5% is within our best estimate range, but clearly on the high 
end.   It is important to note that actual returns on FMV for HFRRF have exceeded the assumption 4 
out of the last 5 years, with an annual rate of return averaging 14.0% over the study period.  However, 
a case can be made that the study period does not cover a full market cycle, excluding the bear market 
period of 2000-02, and what is looking like a similar or more severe economic downturn in 2008.    
 
We strongly encourage the City of Houston to discuss this important economic assumption with the 
HFRRF Board, and consider performing an asset/liability study, to confirm the 8.5% interest rate 
assumption is consistent with the current investment policy and expected performance in the future.  
ASOP No. 27 clearly states we should not give undue weight to recent experience, but the City of 
Houston may want to consider a more conservative assumption within the best estimate range after 
factoring in actual investment experience for a complete market cycle. 
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Salary Scale 
 
The salary scale used to project expected future pay increase for active members is also an important 
economic assumption used in the actuarial valuation model, having about 50% to 75% of the impact 
that would result from a change in the interest rate assumption of similar magnitude (since it applies to 
the active employee portion of pension obligations only).  HFRRF currently uses a salary scale rate of 
7.0% at age 20, grading downward to 3.0% at age 55.   

Professional Guidance 
 
Similar to the approach for selecting the interest rate assumption, ASOP No. 27 recommends use of a 
building-block approach, with the salary scale assumption made up of an underlying inflation rate and 
two other basic components: 
 
• Productivity Growth:  Changes in pay levels due to change in the real value of goods and services 

per unit of work, reported by the Bureau of Labor Statistics as the National Average Wage and 
Salary Index (NWAGE).  As the chart below illustrates, the NWAGE nominal rate averaged 4.62% 
over the 26 years from 1980 to 2006, ranging from a low of 0.86% to a high of 10.07% during that 
period.  The spread between NWAGE and CPI averaged 0.55% over the same period, from a low 
of -4.33% to a high of +4.16%. 

 
• Merit Scale:  In addition to inflation and productivity growth, employees also receive pay increases 

due to factors that vary by employer and individual circumstances such as base pay and incentive 
compensation programs, collective bargaining agreements, competitive industry demands, personal 
performance, promotion, seniority and other factors.  The merit scale component tends to be higher 
during the early to middle stages of an individual’s career, then tapering off during the later years. 
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Survey Data 
 
Salary scale information was not included in the GASB and NASRA surveys. The 2007 comparison by 
the Texas Pension Review Board does include limited information on the salary scale assumption, but 
in some cases the data appears to be misstated or inaccurate.  For example, HPOPS is reported with a 
fixed rate of 3.5% which is actually the total payroll growth assumption, rather than the salary increase 
assumption which is 3.0% plus a factor that varies based on service over an 18-year period.  

Conclusions – Salary Scale 
 
The current age-graded salary scale assumption used by HFRRF is consistent with the building block 
model of ASOP No. 27, with an underlying inflation assumption of 3.0% and a combined productivity 
and merit scale ranging from 4.0% at age 20 declining to 0.0% by age 55.  It appears the current salary 
scale was developed from a 2004 actuarial experience study, indicating actual pay increase rates were 
lower than previously assumed.   
 
Given the cyclical nature of pay scale increases for public sector employees, we suggest an updated 
study of pay experience to verify the current HFRRF salary scale is reasonable and appropriate.  It may 
also be worthwhile to examine bonus and/or overtime experience for employees at or near retirement 
eligibility, to ensure these variables are properly reflected in the salary scale assumption and projection 
of final average salary (employees working extra overtime in their last few years before retirement).   

Payroll Growth 
 
The assumption used to project growth in total payroll for calculating amortization of the UAL should 
not necessarily be the same as the salary scale assumption.  Individual employees may experience this 
rate of pay growth as they progress through their careers, but employees exiting the workforce (due to 
termination, retirement, etc.) will in effect be replaced by lower paid entry level employees.  Assuming 
the total number of employees remains constant (i.e. no increase in head count), the net growth in total 
payroll will generally be less than the salary scale assumption and closer to the assumed inflation rate.  
 
HFRRF uses a payroll growth assumption of 3.0% per annum, same as the underlying assumed rate of 
inflation, which is consistent with the building block approach of ASOP No. 27.  Based on historical 
data provided in the most recent actuarial report as of June 30, 2007, the actual rate of payroll growth 
averaged 4.4% per annum of over the last 23 years, with 0.7% of this average annual rate attributable 
to population growth.  Therefore, we believe the payroll growth assumption is reasonable, with some 
margin of conservatism built in (higher payroll growth experience shortens the amortization period). 
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Introduction 
 
The population of participants covered by a retirement system and the benefits they receive are directly 
impacted by unknown future contingencies such as employee termination, retirement, disability and 
death.  Under generally accepted actuarial practices, the probability of each one of these outcomes can 
be projected using decrement tables to predict changes in employee status which may depend upon 
parameters such as age, service, gender, health status, occupation, or calendar year.  In some cases, 
point estimates (100% probability of the event at a specific point in time) may be more appropriate.  
 
For example, using a standard mortality table, the probability of death within the next year is .001578 
for a male age 45, increasing to .0145350 for a male age 65.  Of course in the real world, you cannot 
have .014530 deaths; the number is either zero or one.  However, increasing the sample population size 
from 1 to 100,000 gives a more meaningful number of 1,453 expected deaths for males age 65.  
 
In addition to these demographic-type assumptions, other non-economic assumptions are necessary to 
predict election of optional forms of benefit – for example plans like HFRRF that include a Deferred 
Retirement Option Plan (DROP) – or to factor in the probability of ancillary benefit payments to a 
surviving spouse or other dependent. 
 

Professional Guidance 
 
ASOP No. 35 requires the actuary to use professional judgment in the selection of demographic and 
other non-economic actuarial assumptions considering the relevant universe of possible choices.  It 
also directs the actuary to consider the specific characteristics of the particular benefit provisions and 
covered group of the plan being valued.   
 
Reasonable demographic assumptions are defined as those that are expected to appropriately model the 
contingency being measured without producing any significant cumulative actuarial gains and losses 
over the measurement period.  ASOP No. 35 encourages the use of more sophisticated approaches if 
appropriate for the situation (e.g. large plans) while also acknowledging that simplified techniques may 
actually be more accurate in other situations (e.g. small plans).  
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Mortality Assumption 
 
Even for a large retirement system such as HFRRF, the number of plan participants covered does not   
necessarily represent a credible size population for development of a plan specific mortality table.  The 
Society of Actuaries performs comprehensive studies of mortality experience in the United States, and 
has published a number of standardized mortality tables over the years.  The three most recent studies 
of mortality experience produced the following tables commonly used today: 

• UP-94:  Based on uninsured pension plan experience projected to 1994, indicating significant 
improvements in mortality rates (longer life expectancy) over earlier mortality tables such as the 
1983 Group Annuity Mortality table and the 1984 Unisex Pension table. 

 
• GAM-94:  Based on group annuity insurance experience projected to 1994.  While the research 

indicated close similarity to the uninsured pension raw data, the final GAM-94 table includes an 
adjustment to provide a margin of conservatism for insurance company reserve setting purposes. 

 
• RP-2000 Mortality Table:  Developed to measure the Current Liability reported to the IRS for 

uninsured pension plans per the Retirement Protection Act of 1994.  As illustrated below, all three 
of these modern mortality tables produce very similar actuarial present value factors. 
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ASOP No. 35 provides some specific guidance for the selection of mortality assumptions, including 
consideration of the likelihood and extent of mortality improvement in future years.  The three modern 
standard tables include mortality improvement (Projection Scale AA) through their respective creation 
dates, and the studies for each recommend that future mortality improvements be included preferably 
using a generational table (varying by age and year), or using a comparable static projection. 
 
Projecting mortality improvements is not a new concept, but the use of generational mortality tables 
has not been part of main stream actuarial practice in past years, due to programming limitations in 
actuarial software, but static projections of mortality improvement are becoming more common.  With 
all other variables held constant, reflecting a 15-year static projection of mortality improvement would 
increase pension liabilities and costs about 1.4%, compared to a 2.8% increase resulting from a 30-year 
static projection as illustrated below. 
 

Actuarial Present Value of $1,000 Month Annuity
15 and 30 Year Mortality Projection
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HFRRF currently uses the GAM-94 mortality table for healthy lives without adjustment or projection, 
and a special table based on disability experience from the Social Security Administration for disabled 
lives mortality.  In our opinion, projecting mortality improvement in the ongoing actuarial valuation is 
not yet a widespread practice, but rather a fairly recent emerging trend.  However, we encourage the 
City of Houston to open discussions with the HFRRF Board about reflecting static improvements in 
mortality rates from 1994 to the valuation date, as well as exploring the feasibility of moving to a full 
generational mortality approach. 
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Retirement Assumption 
 
While use of standardized tables is appropriate to predict the probability of death, other demographic 
assumptions are more often customized based on the particular plan and population being valued.  An 
employer can encourage early retirement with generous “subsidized” pension plan benefits, or provide 
incentive to continue working by offering even higher rates of benefit accrual at later age/service levels 
to retain experienced workers.  Other employer provided benefits such as retiree medical coverage, and 
eligibility for Social Security and Medicare benefits can impact the timing of employee retirements. 
 
HFRRF currently uses a service-based table to predict incidence of retirement, with a probability of 
8.0% after completing 20 years of service (point first eligible for service pension), increasing up to 
25% by 30 years of service and 100% by 40 years of service.  At the point of expected retirement, 10% 
of the total retirements are assumed to elect a monthly pension, with the other 90% making a DROP 
election with an assumed accumulation period ranging from 3-10 years.   
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For employees that have completed at least 20 years of service, the current assumption model predicts 
about 27% of the group to retire and enter DROP before completing 25 years of service, increasing to 
58% before they complete 30 years of service.  Based on the distribution of active members per the 
actuarial report age/service charts over years 2002-2007, it appears that actual rates of early retirement 
and DROP election are more than double the assumed rates.  Unless there are other factors that would 
lead to lower rates of early retirement in future years, we encourage the City of Houston to discuss 
with the HFRRF Board about performing a more detailed study of retirement experience to determine 
if the current assumption is reasonable and appropriate going forward. 
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Termination Assumption 
 
HFRRF uses a custom age-based table to predict the probability of employee termination prior to 
completing the minimum 20-year eligibility requirement for a service pension.  By private sector 
standards the termination rates are fairly low, ranging from 1.3% at ages 20-29 and then gradually 
declining to 0.0% after age 45.  For employees hired at age 28 (average entry age), there is a 13% 
probability the firefighter will terminate before earning the 20-year minimum service pension.   
 
Based on the distribution of active members per the actuarial report age/service charts and participant 
data reconciliations over years 2002-2007, it appears that actual plan experience is consistent with the 
actuarial assumption.  Employee turnover rates ranged from 0.12% to 2.24% per year, with an average 
of 0.97% over the study period.  In our opinion, the current actuarial assumption for employee turnover 
is reasonable and appropriate. 

Disability Assumption 
 
HFRRF uses a custom age-based table to predict the probability of employee disability, with secondary 
assumptions to distinguish the different benefit levels applicable for service-related versus non-service 
related causes.  Based on the plan design, disability at the later ages will essentially result in payment 
of the service retirement pension.  The disability rates range from 0.75% at ages 20-34, increasing to 
1.50% at ages 35-59 and 3.0% at age 60 and higher.  Assuming an average workforce of about 3,700 
active members, you would expect about 55 new disabilities each year. For employees hired at age 28 
(average entry age), there is a 23% probability of disability before earning a 20-year service pension.   
 
Based on the distribution of active members per the actuarial report age/service charts and participant 
data reconciliations over years 2002-2007, it appears that actual disability experience is significantly 
lower than the actuarial assumption.  Actual employee disability rates ranged from 0.00% to 0.33% per 
year, with an average of about 0.20% (about 7 new disabilities per year) over the study period.     
 
As a practical matter, the disability assumption is not as powerful in the overall valuation model as the 
economic assumptions or other demographic assumptions like the mortality table or retirement rates.  
However, it is important to note that an assumption projecting higher incidence of disability does not 
necessarily produce a margin of conservatism, since the liability for the disability benefit may be less 
than the value of the accrued service pension.  The City of Houston may want to discuss the impact of 
a reduction in the disability assumption across all ages (e.g. 25% of the current rates) with the HFRRF 
Board to determine if there are factors that would explain lower than expected rates of disability during 
the study period, for example more strict plan administration and enforcement of disability standards. 
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Other Non-Economic Assumptions 
 
In addition to the principal economic and demographic assumptions outlined above, there are a number 
of other non-economic assumptions used in the actuarial valuation model.  Below is a summary of the 
more significant other non-economic assumptions used by HFRRF and some observations for the City 
of Houston to consider: 
 
• Marital/Beneficiary Status:  In projecting future benefits for current active members, 90% of them 

are assumed to be married at the time of benefit eligibility, with husbands 3 years older than wives.  
Dependent children are included as beneficiaries only if in payment status as of the valuation date, 
with benefits ceasing when the child attains age 23.  These assumptions appear reasonable and 
consistent with generally accepted actuarial practice, but we recommend confirmation with actual 
experience if the necessary census data is readily available. 

 
• Valuation Pay:  Compensation for active members is based on actual pension eligible pay for the 

year preceding the valuation date, projected forward using the salary scale assumption.  While this 
is a common valuation approach, consideration should be given to the potential for year-to-year 
fluctuations in valuation pay due to bonus and overtime. 

 
• Average Monthly Salary:  Defined by the plan based on the highest 78 biweekly pay periods over 

the member’s entire period of participation, without any restriction on consecutive periods of time.  
Because this can be problematic for valuation projections, the HFRRF valuation applies a simple 
load assumption (3% of active participant liabilities and normal cost).  Simplified estimations are 
acceptable under generally accepted actuarial practices, but we suggest comparing the assumption 
with actual experience if the necessary census data is readily available, since a 3% load represents 
$27.4 million or more than 10% of the total unfunded actuarial liability (UAL). 

 
• Missing Census Data:  The 2007 actuarial report discloses default assumptions used in correcting 

incomplete or imperfect census data elements.  While these assumptions appear reasonable based 
on the plan design and participant demographics, the City of Houston may want to determine how 
many records were affected by these edits, to verify overall quality of the underlying census date. 

 
• Benefits Not Valued:  The 2007 actuarial report states that the special provisions for recognizing 

prior service an employee earned under another City of Houston retirement system (i.e., HPOPS or 
HMEPS) were not valued.  The concept of materiality (not valuing insignificant provisions) is 
supported within generally acceptable actuarial practice, but the City of Houston may want to 
research the number of participants affected by this provision to confirm there is no significant 
understatement of plan liabilities.  Please note that under the limited project scope, RHI has not 
performed an independent audit of plan provisions valued. 
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Overview 
 
Under generally accepted actuarial principles, each individual assumption should represent a best 
estimate of expected long-term experience, and should also be reasonable and realistic in the 
aggregate.  In addition to measuring gains and losses on plan assets and liabilities, the underlying 
assumptions themselves should be compared to actual plan experience and adjusted if necessary. 
 
Measuring plan asset gain/loss experience is fairly straight-forward, using readily available financial 
statements to compare the actual rate of return earned by the Fund to the assumed long-term interest 
rate.  However, a detailed gain/loss analysis of plan liability experience including the demographic and 
other non-economic assumptions requires historical census data reconciled with status codes assigned 
for each time period evaluated, which may not be available without extensive reconstructive effort. 
 
Based on the published actuarial reports over the period 2002-2007, below we compare the aggregate 
actuarial gain/loss that occurred for the plan asset and liability components respectively over the study 
period.  Minor fluctuations from year-to-year are common, but substantial differences or consistent 
trend over time merit further investigation. 
 

Plan Assets 
 
As noted earlier in this report, HFRRF uses a long-term interest rate assumption of 8.5% (net of plan 
expenses).  Actual returns on FMV have exceeded the assumption 4 out of the last 5 years, with an 
annual rate of return averaging 14.0% over the study period ended June 30, 2007.  After applying the 
smoothing method, the annual rate of return on AVA averaged 8.1% over the study period, but in fact 
exceeding the 8.5% assumed rate over the most recent two years, as losses from the 2000-2002 bear 
market became fully amortized.   
 
Even with application of the smoothing method, the impact of financial market volatility is still present 
in the AVA calculation, with delayed recognition.  As summarized below, the actuarial gain/(loss) due 
to plan asset experience (excluding impact of the judgment) as a percentage of AVA ranged from -8.8% 
to +5.3% over the study period.  
 
Valuation Year 2002 2004 2005 2006 2007
Plan Assets (AVA) $1,922,405 $2,000,302 $2,119,203 $2,324,999 $2,633,625
Asset Gain/(Loss) ($39,336) ($175,458) ($21,995) $52,355 $140,572
% Change -2.05% -8.77% -1.04% 2.25% 5.34%  
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Actuarial Liability 
 
As summarized below, the actuarial gain/(loss) due to plan liability experience (including assumption 
changes but excluding impact of the judgment) as a percentage of the actuarial liability was -8.29% in 
2002, dropping to -0.13% in 2004 and then increasing to -1.41% by 2006.  Although we do not have 
complete historical information, it appears the significant 2002 loss was attributable to major changes 
in employee compensation and retiree benefit levels.   
 
The liability loss in following years is relatively small (averaging less than 1.0%), although the trend 
line should be watched carefully going forward.  On an aggregate basis, however, liability experience 
over the study period indicates the demographic and other non-economic actuarial assumptions are 
reasonably accurate predictors of plan operation. 
 
Valuation Year 2002 2004 2005 2006 2007
Actuarial Liability $1,970,154 $2,266,823 $2,461,142 $2,670,900 $2,892,292
Liability Gain/(Loss) ($163,358) ($2,877) ($10,841) ($37,727) ($30,485)
% Change -8.29% -0.13% -0.44% -1.41% -1.05%  
 

Normal Cost Rate 
The Entry Age Normal Level Percent of Pay cost method allocates the current year’s cost that will 
remain level as a percentage of the participant’s pay.  This cost method not only allocates the true cost 
of the plan over an employee’s working lifetime but it also produces a cost pattern that is more fair and 
equitable across generations of tax payers. 
 
Over the study period, excluding the 2002 valuation, the City’s portion of the Normal Cost after 
reflecting the assumption changes has remained around 21.5% of payroll.  Unless there are changes to 
the plan provisions, actuarial assumptions or major changes in the demographics, the cost method will 
continue to produce a stable normal cost rate. 

Funded Status Progress 
The funded status is the most important measurement of the progress toward securing the pension 
promise and ensuring the plan cost is allocated fairly across generations of tax payers.  After a 
substantial drop in funded ratio from 113% in 2001 to 86% in 2005, the trend line since then has 
improved to 91% as of the 2007 valuation, primarily due to favorable investment performance 
producing actuarial gains in recent years.  The City of Houston should continue to monitor the funded 
status especially in light of the recent financial market turmoil. 
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Legislative Requirement 
 
House Bill 2664 passed by the 80th Legislature of the State of Texas, requires an audit of the actuarial 
report and related studies of public sector retirement systems at least every 5 years by an independent 
actuary, with the first review due no later than September 1, 2008.  The City of Houston sponsors three 
defined benefit pension plans that are subject to this new audit requirement (assets over $100 million):   
 
• Houston Firefighters Relief and Retirement Fund (HFRRF). 
• Houston Municipal Employees Retirement System (HMEPS). 
• Houston Police Officers Pension System (HPOPS). 
 

Project Scope 
 
The new legislation does not provide detailed guidance on the scope of review required for the 
actuarial plan audit, leaving that open to interpretation by the governmental entities responsible for 
conducting the process.  The City of Houston has decided to limit the scope of the initial audit to a 
high level review of the actuarial assumptions and methods, including a comparison of actuarial gain 
and loss experience over the study period. 
 
The City of Houston retained Retirement Horizons Inc. (RHI) to perform an independent review of 
annual actuarial valuation reports prepared for each of its retirement systems, as well as any related 
special studies of actuarial experience or plan design studies, over the 5-year period 2003 through 
2007.  RHI was provided the following information related to the HMEPS retirement system: 
 
• Actuarial Valuation Report prepared by Gabriel, Roeder & Smith as of July 1, 2003. 
• Actuarial Valuation Report prepared by Gabriel, Roeder & Smith as of July 1, 2004. 
• Meet & Confer Analysis prepared by Gabriel, Roeder & Smith dated August 13, 2004. 
• Actuarial Experience Study prepared by Gabriel, Roeder & Smith dated March 7, 2005. 
• Actuarial Valuation Report prepared by Gabriel, Roeder & Smith as of July 1, 2005. 
• Actuarial Valuation Report prepared by Gabriel, Roeder & Smith as of July 1, 2006. 
• Meet & Confer Analysis prepared by Gabriel, Roeder & Smith dated June 21, 2007. 
• Actuarial Valuation Report prepared by Gabriel, Roeder & Smith as of July 1, 2007. 
 
The initial project scope does not include an audit of the underlying census data, plan provisions or 
independent reproduction and verification of the actuarial valuation results.  However, the City of 
Houston may choose to expand its audit review at a later date. 
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Summary of Findings for HMEPS 
 
In our opinion, the actuarial assumptions and methods are reasonable and consistent with generally 
accepted actuarial standards and practices.  On an aggregate basis, plan experience after the 2004 
valuation has been fairly stable with losses on the actuarial accrued liability averaging less than 1.0% 
in recent years.  While the overall actuarial valuation model appears sound for now, our report details a 
number of issues that we believe merit further review and careful monitoring by the City of Houston: 
 
• Actuarial Cost Method:  The HMEPS actuary has not applied the EAN actuarial cost method in the 

standard or traditional way, but rather with modification in recognition of the substantially lower 
benefit levels for those employees hired on or after January 1, 2008 (Group D).  The fundamental 
actuarial equation of balance is preserved (PVPB – AVA – UAL = PVFNC), but it should be noted 
this methodology produces a lower actuarial required contribution amount in the short-term.  The 
true cost of the higher benefit levels for Groups A & B is being amortized over 30 years, rather 
than recognized over the average working lifetime of this employee group (about 12-14 years).  
While we believe this approach is an acceptable cost method under generally accepted actuarial 
standards of practice, it is not clear to us that this variation of EAN meets a strict interpretation of 
GASB Nos. 25 and 27, and we would like to discuss this further with the HMEPS actuary. 

 
• Asset Valuation Method:  As a result of strong investment performance over the last several years, 

the AVA for HMEPS was 91.0% of the FMV reported as of June 30, 2006, increasing to 93.6% 
after the asset method change reported as of June 30, 2007.  The substantial downturn in the 
financial markets during 2008 will likely produce a significant investment loss on the FMV of plan 
assets, bringing AVA closer to the fair market value as of the next valuation date (98.1% of FMV 
assuming a 0.0% return for plan year ended June 30, 2008).  The City of Houston may want to 
discuss modification of the asset valuation method with the HMEPS Board to apply corridor limits 
in the AVA calculation in the future, for example a range of plus-or-minus 5% or 10% centered on 
FMV.  Any future discussions about changes in plan design or funding policy recommendations 
should also consider any spread between FMV and AVA existing at that time. 

 
• Interest Rate Assumption:  The HMEPS interest rate of 8.5% is within our best estimate range, but 

clearly on the high end.   Actual returns on FMV for HMEPS have exceeded the assumption 4 out 
of the last 5 years, with an annual rate of return averaging 13.4% over the study period.  Applying 
the asset smoothing method, the annual rate of return on AVA averaged 7.9% over the study period, 
including the positive impact of the recent changes in AVA methodology to accelerate recognition 
of asset gains in recent years.  Assuming a 0.0% rate of return on FMV for plan year ended June 
30, 2008, the annual rate of return over the 6-year period 2002-2008 would still average 11.0% on 
FMV and 7.4% on AVA, as prior year gains and losses (after reset) continue to be smoothed.  We 
strongly encourage the City of Houston to discuss this important economic assumption with the 
HMEPS Board, and consider performing an asset/liability study, to confirm the 8.5% interest rate 
assumption is consistent with the current investment policy and expected performance in the future.   
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• Salary Scale:  The current salary scale assumption used by HMEPS can fit within with the building 

block model of ASOP No. 27, with the baseline salary scale of 3.0% and a combined productivity/ 
merit scale based on years of service ranging from 2.5% for new hires down to 0.0% after 10 years 
of service.  This custom salary scale assumption was developed based on a detailed study of plan 
experience in 2004, presumably with input from the HMEPS staff and approved by the HMEPS 
Board.    Given the powerful impact employee compensation can have on long-term plan liabilities 
and costs, we encourage the City of Houston to work with the HMEPS Board to perform regular 
updates of the experience study every 3-5 years to ensure the current salary scale assumption 
remains reasonable and appropriate.         

 
• Payroll Growth:  HMEPS uses a payroll growth assumption of 3.0% per annum, equal to the 

underlying assumed rate of inflation, which is consistent with the building block approach of 
ASOP No. 27.  Based on historical data provided in the actuarial report as of June 30, 2007, the 
actual rate of payroll growth averaged 2.4% per annum over the last 15 years.  Although this could 
indicate the 3.0% payroll growth may be somewhat optimistic, it should be noted the total number 
of employees dropped from a peak of 14,364 in 1995 to a low of 11,856 in 2004 (17.5% decrease).  
Since that time the workforce size has increased steadily to 12,376 in the 2007 valuation, indicating 
an average payroll growth rate of 7.0% over the last 3 years.  We believe the City of Houston, 
should continue to monitor this aspect of plan experience carefully, but do not feel a change in 
assumption is necessary at this time. 

 
• Mortality Assumption:  HMEPS currently uses the 1994 Uninsured Pensioner Mortality Table for 

healthy lives (set forward one-year), and the 1965 Railroad Retirement Board Disabled Life Table 
for disabled lives (set back one-year for males and five-years for females).  In our opinion, 
projecting mortality improvement is not yet a widespread practice, but rather a recent emerging 
trend.  The 2004 experience study by GRS did comment that actual mortality rates were running 
about 22% higher than expected under the UP-94 table, concluding that the current assumption 
provided some margin for future mortality improvement. We encourage the City of Houston to 
work with the HMEPS Board to continue regular experience study updates every 3-5 years, to 
verify mortality assumptions remain reasonable and appropriate, as well as exploring the feasibility 
of moving to a full generational mortality approach. 

 
•  Retirement Assumption:  The current early retirement and DROP election assumptions were 

developed based on a detailed study of plan experience in 2004 (updated in 2006), and appear 
consistent with generally accepted actuarial practices.  However, given the powerful impact that 
early retirement and DROP elections can have on plan liabilities and costs, we encourage the City 
of Houston to work with the HMEPS Board to continue regular experience study updates every 3-5 
years, to verify the assumptions remain reasonable and appropriate. 
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Relevant Professional Standards 
 
As outlined in the following sections of this report, we find that the actuarial methods and assumptions 
used by HMEPS are consistent with our understanding of the Actuarial Standards of Practice (ASOPs) 
relevant for retirement plan valuations published by the American Academy of Actuaries and related 
accounting guidelines of the Governmental Accounting Standards Boards (GASB): 
 
Standard Description 
ASOP No. 4 Measuring Pension Obligations and Determining Pension Plan Costs 
ASOP No. 27 Selection of Economic Assumptions for Measuring Pension Obligations 
ASOP No. 35 Selection of Demographic and Other Non-Economic Assumptions 
ASOP No. 41 Actuarial Communications 
ASOP No. 44 Selection and Use of Asset Valuation Methods for Pension Valuations 
GASB No. 25 Financial Reporting for Defined Benefit Pension Plans 
GASB No. 27 Accounting for Pensions by State and Local Governments 

 
In preparing this report, we relied upon copies of actuarial valuation reports and related studies 
provided by the City of Houston and the individual retirement systems as detailed earlier.  The 
undersigned is available to respond to any questions regarding the information contained in this report 
or to provide further details or explanations as needed.  Respectfully submitted by: 
 
Retirement Horizons Inc.  
    
 
 
         
Mickey G. McDaniel, FSA EA MAAA   David A. Sawyer, FSA EA MAAA 
Principal       Consulting Actuary   
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Nature of the Pension Promise 
 
Pension plans can be viewed as a form of deferred compensation, representing an employer promise 
that is both long-term and difficult to predict with certainty.  This employer financial commitment is 
sometimes likened to signing a “blank check” since the obligation for each individual covered by the 
pension plan depends on several unknown future events: 
 
• Benefit Commencement Date:  Pension plans typically do not pay benefits until after termination of 

employment, but the benefit commencement date can vary based on the reason for termination 
such as retirement, disability or death. 

 
• Amount of Payment:  The dollar amount of pension benefit is generally based on factors such as 

age, service and compensation levels, but the exact amount cannot be determined until the date of 
termination and/or benefit commencement if later, when all the facts are known.   

 
• Duration of Payment:  Since the normal form of payment under most pension plans is a lifetime 

annuity, the payment stream can vary for an individual from just a few months to 50 years or more, 
depending upon individual factors such as age at commencement,  health and lifestyle, gender, etc.   
Marital status and choice of payment option (e.g. joint and survivor annuity vs. lump sum) can also 
have an impact on the duration and amount of benefit payments. 
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Recognition of Pension Cost 
 
The true cost of a pension plan is simply the amount of benefits and expenses paid, accumulated over 
the lifetime of the program.  Annual cost is typically low in the early years after plan establishment, 
but growing exponentially as the total number of pensioners receiving benefits increases over time, 
compounded by ever higher average payment amounts due to the effects of inflation for new retirees.   
 
While disbursement based or “pay-as-you-go” funding may be very affordable in the early stages, the 
cost in later years may become untenable.  As illustrated below, the pay-as-you-go costs for a typical 
pension program (2% of final average pay times service) would rise from 0% to 24.1% of payroll over 
a 43-year period assuming a stable size workforce. 
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Under generally accepted accounting principles, pension benefits are viewed as a component of the 
compensation paid to an employee for services rendered during their period of active employment.  
The cost of future pension payments should be recognized over each employee’s working lifetime, so 
it is effectively borne by the generation of owners/taxpayers that benefit from the employee services 
rendered.  The expense is accrued as a liability on the employer balance sheet, and then worked off as 
benefit payments are funded.   
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Advance Funding Characteristics 
 
Recognizing the accounting liability on the balance sheet does not necessarily ensure the employer will 
have the cash required to fund the benefit payments down the road.  Sound business practice dictates 
employer funding of these pension costs in advance for several reasons: 
 
• Cash Flow Budgeting:  Stable and predictable cash flow is essential for the long-term financial 

survival of any business organization or governmental entity.  Advance funding of retirement plan 
benefits allows the employer to budget these cash flows over time in a systematic fashion. 

 
• Lower Total Contributions:  Advance funding results in the accumulation of plan assets that can be 

invested to generate investment income, which can be used as a direct offset against future benefit 
payments and expenses.  By contributing more in the early years, the employer can reduce the total 
dollar amount of contributions over the lifetime of the pension plan.  For example, each $1,000 of 
funding today, accumulated at 8.5% annual interest, will pay $5,112 of benefits in 20 years. 

 
• Participant Benefit Security:  Although pension benefit security is ultimately dependent on the 

financial strength of the plan sponsor, having a dedicated pension fund segregated from the general 
assets of the employer gives employees increased peace of mind and benefit security.  Minimum 
funding rules applicable to private sector pension plans are designed to reduce the risk of plan 
terminations with insufficient assets to cover benefit liabilities.  

 

Cost as a Percent of Payroll

0.0%
10.0%
20.0%
30.0%
40.0%
50.0%
60.0%

20
08

20
10

20
12

20
14

20
16

20
18

20
20

20
22

20
24

20
26

20
28

20
30

20
32

20
34

20
36

20
38

20
40

20
42

20
44

Year

Benefit Payments Advanced Funding



Actuarial Cost Method 
 

Retirement Horizons Inc.                        HMEPS Actuarial Audit                                                        Page 10 

Introduction 
 
In the actuarial valuation process, a mathematical model is created to project the future stream of plan 
benefits.  The model incorporates current plan provisions and member census data, using the actuarial 
assumptions to predict future events.  Discounting the stream of expected future benefit payments for 
the time value of money produces the actuarial present value of projected benefits (PVB).   
 
The PVB represents the hypothetical amount of plan assets necessary to fully fund all future plan costs, 
assuming future plan experience follows the actuarial assumptions over time.  This measure of pension 
liability includes benefits that have not yet been earned for current employees, including the effect of 
expected future pay increases as well as projected service. 
 
An actuarial cost method is basically a mathematical formula used to allocate the PVB over periods of 
employee service in a systematic fashion.  The portion assigned as of the measurement date for the 
current year is referred to as the normal cost (NC), and the cumulative portion allocated for employee 
service credit prior to the measurement date is referred to as the actuarial accrued liability (AAL).   
 
The AAL represents the expected value of plan assets that would have accumulated as of the valuation 
date, assuming contributions equal to the normal cost amount were made for all years of prior service 
credited under the plan.  This measurement assumes that historical plan experience has been consistent 
with the current actuarial valuation basis – assumptions and methods, plan provisions and census data.   
 
The unfunded actuarial accrued liability (UAL) equals the excess if any of the AAL over the value of 
plan assets.  At the time a plan is first established, a UAL will exist if prior service credit is recognized 
for benefit accrual purposes, sometimes referred to as a past service liability.  Over the life cycle of a 
mature retirement system, a UAL may also emerge due to plan improvements that credit past service, 
or actuarial losses from unfavorable plan experience compared to the long-term actuarial assumptions. 
 
The annual contribution requirement (ARC) produced by the actuarial cost method is basically equal 
to the normal cost plus amortization of the UAL over some period of time.  There are several generally 
accepted actuarial cost methods that can be used to develop ARC, each of which properly applied will 
determine annual contribution requirements that will accumulate with interest to meet plan obligations 
for benefit payments and expenses as they come due.  These cost methods differ in their application, 
however, in how quickly plan assets build up.   
 
Cost methods that require larger contributions in the early years and produce more rapid accumulation 
of plan assets are generally regarded as more “conservative.”  The choice of actuarial assumptions can 
also influence the pattern of pension funding, and how rapidly assets accumulate.   
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Entry Age Normal Characteristics 
 
The Houston Municipal Employees Pension System (HMEPS) uses a variation of the Entry Age 
Normal Actuarial Cost Method (EAN) for measuring plan liabilities and developing contribution 
requirements.  Normal cost under this method is allocated as a level percentage of compensation over 
service from the employee’s date of participation (entry date) to assumed retirement date.   As 
illustrated below, the funding pattern under EAN will produce larger dollar amounts of contribution in 
early years, but remain fairly stable over the long-term as a percentage of total payroll. 
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Professional Guidance 
 
In some cases, use of a specific actuarial cost method is dictated by statute or financial accounting 
standards.  For example, private sector employers must use the Unit Credit Actuarial Cost Method to 
calculate minimum funding requirements in accordance with the Pension Protection Act (PPA), and 
the Projected Unit Credit Actuarial Cost Method to determine employer financial statement disclosure 
requirements under SFAS Nos. 87 and 158.    
 
Public sector retirement systems are not subject to PPA minimum funding standards, but must comply 
with GASB Statement Nos. 25 and 27.  These governmental accounting standards do not mandate use 
of a particular actuarial cost method, and EAN is acceptable for financial disclosure purposes.  EAN is 
also an acceptable method under ASOP No. 4 for measuring pension obligations and costs. 
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Survey Data 
 
The Governmental Accounting Standards Board began a comprehensive survey of public sector 
pension plans in January 2006, to evaluate the effectiveness of GASB Statement Nos. 25 and 27 on 
financial statement reporting and disclosure.  The survey covered published financial reports over the 
period 1996-2005, including 183 of the largest state and local governmental defined benefit pension 
plans.  This “large plan” survey group represented more than 91% of the total plan assets of state and 
local government defined benefit pension plans in the United States.  Over the 10-year survey period, 
more than 70% of the large plan participants used the EAN actuarial cost method.  
 

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
Projected unit credit 4 11 11 12 20 21 24 25 23 25
Entry age normal 69 77 82 85 92 103 106 114 122 119
Frozen initial liability 2 2 2 2 4 7 7 6 6 7
Frozen entry age 6 7 5 5 6 4 5 5 4 3
Aggregate 6 8 9 10 10 9 7 8 9 9
Sample Total 87 105 109 114 132 144 149 158 164 163
% using EAN 79.3% 73.3% 75.2% 74.6% 69.7% 71.5% 71.1% 72.2% 74.4% 73.0%

Actuarial Cost Method

 
 
In February 2007, the Texas Pension Review Board published a comparison of 8 statewide retirement 
systems and 11 large municipal retirement systems (including the City of Houston) governed by State 
Statute.  All but one of the Texas state and municipal retirement systems (95%) used the EAN actuarial 
cost method at that time. 

Conclusions 
 
The HMEPS actuary has not applied the EAN actuarial cost method in the standard or traditional way, 
but rather with modification in recognition of the substantial lower benefit levels for those employees 
hired on or after January 1, 2008 (Group D).  Based on the 2006 actuarial valuation, the EAN-NC rate 
for the prior plan participants (Groups A & B) was 8.45% of pay (net of employee contributions).  
Under the modified actuarial cost method, however, EAN-NC for these participants was calculated at 
5.84% based on the new lower benefit formula (Group D), with the additional liability and cost for the 
higher benefits they will ultimately receive effectively shifted into the unfunded actuarial liability.   
 
Under this modified cost method, the fundamental actuarial equation of balance is still preserved 
(PVPB – AVA – UAL = PVFNC), but the City of Houston should note this methodology produces a 
lower actuarial required contribution amount in the short-term.  The true cost of the higher benefit 
levels for Groups A & B is being amortized over 30 years, rather than being recognized over the 
average future working lifetime of this employee group (about 12-14 years).   While we believe this 
approach is an acceptable cost method under generally accepted actuarial standards of practice, it is not 
clear to us this variation of EAN meets a strict interpretation of GASB Nos. 25 and 27, and we would 
like to discuss this further with the HMEPS actuary. 
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Fair Market Value 
 
Although determination of the actuarial accrued liability is based on a complex mathematical model 
and the application of a number of long-range actuarial assumptions, the value of pension plan assets is 
generally readily available as the fair market value (FMV) reported by the fund trustee or custodian.  
While fair market does represent the “real value” of plan assets at the measurement date, it emphasizes 
current sale price, even for assets for which there may be no intention to liquidate.   
 
Strict use of market value, with its inherent short-term volatility, may make a stable funding policy 
difficult to obtain for an ongoing retirement system.  However, fair market value is generally the best 
measure of funded status on a plan termination basis. 

Actuarial Value of Assets 
 
Recognizing the long-term nature of pension obligations, generally accepted actuarial practices permit 
the smoothing of market gains and losses, to produce a more predictable pattern of contributions and 
measurement of funding progress.  The actuarial value of assets (AVA) for HMEPS is calculated as the 
fair market value as of the measurement date, with deferred recognition of investment gains and losses 
(compared to the 8.5% long-term assumption) amortized straight-line over 5 years.  However, HMEPS 
elected to accelerate recognition of any remaining asset gain and loss amounts as of June 30, 2006, and 
effectively resetting AVA equal to FMV as of July 1, 2006. 

Professional Guidance 
 
For private sector employers there is a strong emphasis on the “mark to market” approach, with fair 
value required for employer financial statement disclosure of funded status under SFAS 158.   Some 
smoothing is permitted to calculate minimum funding requirements in accordance with the Pension 
Protection Act (PPA), but limited to a maximum of 2 years and subject to a corridor range of 90% to 
110% around market value.  
 
Public sector retirement systems are not subject to PPA minimum funding standards, but must comply 
with GASB Statement Nos. 25 and 27.  These governmental accounting standards do not mandate use 
of a particular asset valuation method, as long as changes in market value are recognized over a period 
of 3-5 years (referred to as a market-related value).   
 
ASOP No. 44 does not spell out specific rules and regulations, but rather provides a framework for 
determination of AVA that emphasizes basic principles.  The asset valuation method should bear a 
reasonable relationship to FMV, recognizing investment gains and losses over an appropriate time 
period.  The methodology should avoid systematic bias that would overstate or understate AVA in 
comparison to FMV, although application of corridor limits centered on FMV may be appropriate.  
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Survey Data 
 
Based on the 2006 GASB survey of large public sector retirement systems, more than 80% currently 
use an asset valuation method with a 3-5 year smoothing period for investment gains and losses, with 
over 50% of the total sample group using a 5-year period.  By comparison, the number of retirement 
systems using fair market value generally ranged only 6% to 9% over the 10-year survey period. 
 

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
3-Year Smoothed Value 5 8 10 12 16 13 13 15 15 12
4-Year Smoothed Value 9 17 21 22 20 23 22 24 28 29
5-Year Smoothed Value 34 47 50 55 66 76 84 89 85 84
7-Year Smoothed Value - - - - - - - - 1 1
8-Year Smoothed Value - - - - - - - 1 1 1
10-Year Smoothed Value - - - - - - - 1 3 4
Market/Fair Value 5 9 9 6 9 9 9 6 8 10
Other* 14 16 14 14 13 14 15 14 15 15
Sample Total 67 97 104 109 124 135 143 150 156 156

*Category includes cost, book value, non-specified smoothing, contract value, and participation value.

Actuarial Asset Valuation Method

 
 
Based on the 2007 Texas Pension Review Board comparison of 8 statewide retirement systems and 11 
large municipal retirement systems (including the City of Houston) governed by State Statute, 15 out 
of the 19 systems (79%) use a 5-year smoothing period, with only one system using FMV.   

Conclusions 
 
In our opinion, use of a 5-year smoothing method for investment gains and losses is reasonable and 
appropriate for determining the actuarial value of assets for HMEPS.  Even though short-term asset 
fluctuations do not have a direct impact on contribution requirements in this particular case, use of the 
asset valuation method does reduce volatility in the measurement and reporting of funding progress 
over time.  This method is also consistent with relevant GASB and ASOP professional guidelines, and 
clearly in line with best practices of other large public sector retirement systems.   
 
As a result of strong investment performance over the last several years, the AVA for HMEPS was 
91.0% of the FMV reported as of June 30, 2006, increasing to 93.6% after the asset method change 
reported as of June 30, 2007.  The substantial downturn in the financial markets during 2008 will likely 
produce a significant investment loss on the FMV of plan assets, bringing AVA closer to the fair market 
value as of the next valuation date (98.1% of FMV assuming a 0.0% return for plan year ended June 
30, 2008).  The City of Houston may want to discuss modification of the asset valuation method with 
the HMEPS Board to apply corridor limits in the AVA calculation in the future, for example a range of 
plus-or-minus 5% to 10% centered on FMV.  Furthermore, future discussions about changes in plan 
design or funding policy recommendations should also consider any spread between FMV and AVA 
existing at that time. 
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Introduction 
 
As outlined earlier, the annual contribution requirement (ARC) produced by the actuarial cost method 
is basically equal to the normal cost plus amortization of the unfunded actuarial liability (UAL) over a 
reasonable period of time.  There are several different amortization methods within generally accepted 
actuarial and accounting practice, each of which applied properly, will determine annual contribution 
requirements that will meet plan obligations for benefit payments and expenses as they come due.  The 
amortization methods differ in how rapidly the UAL will be paid off, however, based on application of 
two important characteristics – Amortization Method and Time Period.   

Level Dollar or Level Percentage of Pay Method 
 
Under the level dollar amortization method, the UAL is paid off similar to a traditional home mortgage 
consisting of interest on the UAL plus principal.  As the name implies, the total amortization payment 
is a fixed or “level dollar” amount, with the interest component declining and the principal increasing 
over the term of the amortization period.  Under the level percentage of pay methodology, the dollar 
amount of amortization payment increases over time based upon an assumed growth in total payroll, 
but remaining level as a percentage of the payroll base.   
 
It is important to note the level percentage of pay method may not produce an amortization amount 
sufficient to cover interest due on the UAL over the short-term based on the regular valuation interest 
rate assumption, in effect paying a lower rate of interest temporarily similar to adjustable rate mortgage 
products.  The level dollar method is more conservative because it will reduce the UAL more rapidly, 
with amortization payments as a percentage of pay highest in the initial year, gradually decreasing to 
zero by the end of the amortization period. 
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Closed Period or Open Period 
 
Closed period amortization is also similar to the traditional home mortgage concept, with the payoff 
period set as a fixed number of years from the date of inception, and the UAL fully amortized at the 
end of that time.  As unexpected changes in UAL emerge due to plan amendment or actuarial gains and 
losses, a separate new amortization base is created to pay off this additional amount.  Under the open 
period approach, the amortization amount of ARC is recalculated each year based on the remaining 
UAL including any current year changes, with the amortization period commonly remaining constant. 

Professional Guidance 
 
In the spirit of generally accepted accounting and actuarial principles that attribute pension cost to 
periods of employee service, the amortization period should generally not extend beyond the average 
future working lifetime of the active employees covered by the plan (or average life expectancy for a 
group of retirees only).  Either level dollar or level percentage of pay amortization is permitted under 
GASB Nos. 25 and 27, although the recommended amortization period is limited to a minimum of 10 
and maximum of 30 years.  In Appendix B of GASB No. 27, the Board suggests the level percentage 
of pay method produces a cost pattern that is more fair and equitable across generations of tax payers. 
 
ASOP No. 4 does not provide hard and fast rules on selection of the amortization method, but rather 
continues the theme of establishing a broad framework using basic principles and sound professional 
judgment.  The primary objective is to develop an amortization process integrated with the overall 
actuarial cost method that will accumulate adequate assets to make benefit payments when due.  For 
example, more conservative amortization methods are appropriate for private sector plans, given they 
are more likely to terminate at some point. 

Survey Data 
 
Based on the 2006 GASB survey of large public sector retirement systems, more than 75% currently 
use the level percentage of pay method, although the survey group is fairly evenly divided between 
closed and open amortization periods.  Based on the 2007 Texas Pension Review Board comparison, 
89% of the statewide and large municipal retirement systems use level percentage of pay method and 
74% use open period amortization.   
 

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
Level % of Payroll 57 77 79 79 92 99 100 107 107 109
Level Dollar 8 13 16 18 20 25 28 31 35 33
Other 0 2 2 3 1 3 2 2 2 2
Sample Total 65 92 97 100 113 127 130 140 144 144
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Conclusions 
 
HMEPS uses the level percent of pay method, with 3.0% annual growth in total payroll and 30-year 
open period amortization.  In our opinion, this approach is reasonable and appropriate for the HMEPS 
retirement system, producing funding patterns that are stable and predictable as a percentage of payroll 
across generations of taxpayers.  This method is also consistent with relevant GASB and ASOP 
professional guidelines, as well as the best practices of other large public sector retirement systems.    
 
However, the City of Houston should monitor actual payroll growth compared to the 3.0% actuarial 
assumption, to ensure the amortization methodology is paying off the unfunded actuarial liability over 
a reasonable time period.  More rapid payroll growth will generally retire this obligation over a shorter 
time period, but lower rates of payroll growth will extend the amortization period, provided of course 
the actual funding policy contributions are based upon the ARC calculated amounts. 
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Interest Rate 
 
The interest rate is the most powerful assumption in the actuarial valuation process, used to project the 
average rate of return expected on assets, and often also used to discount future benefit payments in the 
actuarial present value calculations (similar to the cost of capital model used in business finance).  To 
illustrate the sensitivity, a one-percentage-point increase in the interest rate assumption will generally 
decrease plan liabilities and cost about 15% to 20% based on plan demographics. 
 
HMEPS currently uses a long-term interest rate assumption of 8.5% (net of expenses).  As summarized 
below, actual returns on FMV have exceeded this assumption 4 out of the last 5 years, with an annual 
rate of return averaging 13.4% over the study period ended June 30, 2007.  After applying the asset 
smoothing method, the annual rate of return on AVA averaged 7.9% over the study period, including 
the positive impact of the recent changes in AVA methodology to accelerate recognition of asset gains 
in recent years.   
 
A case can be made that the study period does not cover a full market cycle, excluding the bear market 
period of 2000-02, as well as what is looking like a similar or perhaps more severe economic downturn 
during the first half of 2008.   However, assuming a 0.0% rate of return on FMV for plan year ended 
June 30, 2008, the annual rate of return over the 6-year period 2002-2008 would still average 11.0% on 
FMV and 7.4% on AVA, as prior year gains and losses (after reset) continue to be smoothed. 
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Professional Guidance 
 
Under generally accepted actuarial principles, each individual assumption should represent a best 
estimate of expected long-term experience, sometimes referred to as “explicit” assumptions, and also 
be reasonable and realistic on a combined or “aggregate” basis.  GASB 25 and GASB 27 confirm the 
actuarial assumptions should be based on actual plan experience (to the extent credible), emphasizing 
expected long-term future trends rather than giving undue weight to recent past experience.   
 
ASOP No. 27 provides a framework for the actuary in providing advice on development of economic 
actuarial assumptions, but makes an important distinction that the client is ultimately responsible for 
the final selection of these assumptions, at least for purposes of financial accounting disclosures under 
SFAS Nos. 87 and 88 as well as GASB Nos. 25 and 27.   
 
Because no one knows for certain what the future holds with respect to volatile financial markets and a 
dynamic global economy, ASOP No. 27 emphasizes the use of professional judgment to develop a best 
estimate range for each economic assumption, and then select a specific point within that range.  The 
standard recommends use of a building-block approach, with the interest rate assumption made up of 
three basic components: 
 
• Inflation:   General inflation is the foundation of any economic assumption, with the most common 

measurement being the Consumer Price Index for all Urban Consumers (CPI-U) as reported by the 
U.S. Bureau of Labor Statistics.  As summarized in the chart below, CPI-U has averaged 4.2% over 
the last 29 years, ranging from a low of 1.7% to a high of 13.3% during that period. 

 
• Risk-Free Return: The second layer in the development of the interest rate assumption is risk-free 

rate of return, measured as the spread between 30-year U.S. Treasury investments and the inflation 
rate for the same measurement period.  As illustrated in the chart below, the nominal rate of return 
on Treasuries has averaged 7.86% over the last 29 years, with the risk-free return spread averaging 
3.66%.  It is important to note that the spread is not always positive, ranging from -3.00% to 8.44% 
during that time period with significant volatility.  

 
• Risk Premium: The final layer of the interest rate assumption is the risk premium, measured as the 

spread between the rate of return the plan expects to earn from its investment strategy in excess of 
the risk-free nominal rate.  As illustrated below, the average risk premium has been 1.47% over the 
last 29 years for the Lehman Brothers Corporate Bond Index, compared to 6.72% for the S&P 500 
Stock Index, although both show significant volatility (and at times negative spreads) over time.  
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The sum of all three components equals the total rate of return expected under the best estimate range.  
However, ASOP No. 27 cautions that it may not be appropriate to simply combine the endpoints of 
each respective assumption, because it can produce an overly broad result for the best estimate range. 
It is also important to note that the standard does not necessarily require the actuary to explicitly state 
the best estimate range used, as long as the assumption point selected is within this range. 
 
Given the cyclical nature of the financial markets, the choice of time period can have a significant 
impact on the relative values of the historical indices and conclusions drawn about the underlying 
economic variables.  For example, while inflation has average 4.2% over the last 29 years, it has 
averaged only 3.1% over the last 25 years.  As illustrated by the difference in risk premium between 
the fixed income and equity indices above, investment policy and asset allocation strategy of the 
retirement system should also be considered in setting the interest rate assumption.
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Survey Data 
 
Based on the 2006 GASB survey of large public sector retirement systems, the interest rate assumption 
average was 7.99%, ranging from a low of 6.0% to a high of 10.0%, with only 16.6% of the survey 
group having an interest rate of 8.26% or greater.  Based on the 2007 Texas Pension Review Board 
comparison of statewide and large municipal retirement systems, the range was 7.0% to 8.5% with 
only 4 retirement systems using an interest rate greater than 8.0% (3 of them City of Houston).  Neither 
of these surveys included specific information on the underlying inflation assumption. 
 

 
 
The Public Fund Survey published by the National Association of State Retirement Administrators 
(NASRA) provides some insight into actuarial assumptions used by governmental retirement systems.  
The most recent report for FYE 2006 includes data for over 100 retirement systems representing over 
$2.72 trillion in assets and 19.5 million members – 85% of the public sector pension universe.   
 
The summary below indicates the inflation assumption for this survey group ranged from 2.5% to 
5.0%, with 79% lying within a range of 3.0% to 4.0%.  Compared to the GASB Survey, the Public 
Fund Survey interest rate range is more narrowly defined from a low of 7.0% to a high of 8.5%, with 
only 14.7% of the total group having an interest rate higher than 8.25%.  
 

 

GASB Interest Rate

0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

50%

7.00% or
less

7.01%-
7.25%

7.26%-
7.50%

7.51%-
7.75%

7.76%-
8.00%

8.01%-
8.25%

8.26%-
8.50%

>8.50%

  2
 6

21

18

74

15

22

 5

Texas PRB Interest Rate

0%
5%

10%
15%
20%
25%
30%
35%
40%
45%
50%
55%
60%
65%

7.00% or
less

7.01%-
7.25%

7.26%-
7.50%

7.51%-
7.75%

7.76%-
8.00%

8.01%-
8.25%

8.26%-
8.50%

>8.50%

1
 0

 2
1  1

11

 0

 4

NASRA Inflation Rate

0%

5%

10%

15%

20%

25%

30%

2.50%
or less

2.51%-
2.75%

2.76%-
3.00%

3.01%-
3.25%

3.26%-
3.50%

3.51%-
3.75%

3.76%-
4.00%

4.01%-
4.25%

4.26%-
4.50%

4.51%-
5.00%

3
 1

31

 7

27

13 14

 1

11

 8

NASRA Interest Rate

0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

50%

7.00% or
less

7.01%-
7.25%

7.26%-
7.50%

7.51%-
7.75%

7.76%-
8.00%

8.01%-
8.25%

8.26%-
8.50%

 1

13

48

10

14 16

 7



Economic Actuarial Assumptions 
 

Retirement Horizons Inc.                        HMEPS Actuarial Audit                                                        Page 22 

Conclusions – Interest Rate  
 
Based on the historical economic data summarized, survey information summarized above and the 
current asset allocation, our best estimate range for the interest rate assumption would be 7.0% to 8.5% 
as of June 30, 2007.  HMEPS uses a nominal interest rate assumption of 8.5% (net of expenses) with a 
stated inflation rate of 3.0%, which would suggest a real rate of return (risk-free rate of return plus risk 
premium) of 5.50%.   
 
The 2007 actuarial report indicated an asset allocation of about 18% fixed income and cash, with the 
remaining 82% in equities, real estate and alternative investments.  Based on current market indices, 
the fixed income/cash investments are projected to have a nominal yield around 4.0% to 6.0% per 
annum.  Therefore, to achieve a total return of 8.5%, the equity/other component of plan investments 
must realize an average annual nominal rate of return of 9.0% to 9.5%. 
 
The HMEPS interest rate assumption of 8.5% is within our best estimate range, but clearly on the high 
end.   As noted earlier, actual returns on FMV for HMEPS have exceeded the assumption 4 out of the 
last 5 years, with an annual rate of return averaging 13.4% over the study period.  After applying the 
asset smoothing method, the annual rate of return on AVA averaged 7.9% over the study period, 
including the positive impact of the recent changes in AVA methodology to accelerate recognition of 
asset gains in recent years.   
 
A case can be made that the study period does not cover a full market cycle, excluding the bear market 
period of 2000-02, as well as what is looking like a similar or perhaps more severe economic downturn 
during the first half of 2008.   However, assuming a 0.0% rate of return on FMV for plan year ended 
June 30, 2008, the annual rate of return over the 6-year period 2002-2008 would still average 11.0% on 
FMV and 7.4% on AVA, as prior year gains and losses (after reset) continue to be smoothed. 
 
We strongly encourage the City of Houston to discuss this important economic assumption with the 
HMEPS Board, and consider performing an asset/liability study, to confirm the 8.5% interest rate 
assumption is consistent with the current investment policy and expected performance in the future.  
ASOP No. 27 clearly states we should not give undue weight to recent experience, but the City of 
Houston may want to consider a more conservative assumption within the best estimate range after 
factoring in actual investment experience for a complete market cycle. 
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Salary Scale 
 
The salary scale used to project expected future pay increase for active members is also an important 
economic assumption used in the actuarial valuation model, having about 50% to 75% of the impact 
that would result from a change in the interest rate assumption of similar magnitude (since it applies to 
the active employee portion of pension obligations only).  HMEPS currently uses a salary scale rate of 
3.0% plus a merit/promotion increase based on years of service ranging from 2.5% for new hires down 
to 0.0% after 10 years of service.     

Professional Guidance 
 
Similar to the approach for selecting the interest rate assumption, ASOP No. 27 recommends use of a 
building-block approach, with the salary scale assumption made up of an underlying inflation rate and 
two other basic components: 
 
• Productivity Growth:  Changes in pay levels due to change in the real value of goods and services 

per unit of work, reported by the Bureau of Labor Statistics as the National Average Wage and 
Salary Index (NWAGE).  As the chart below illustrates, the NWAGE nominal rate averaged 4.62% 
over the 26 years from 1980 to 2006, ranging from a low of 0.86% to a high of 10.07% during that 
period.  The spread between NWAGE and CPI averaged 0.55% over the same period, from a low 
of -4.33% to a high of +4.16%. 

 
• Merit Scale:  In addition to inflation and productivity growth, employees also receive pay increases 

due to factors that vary by employer and individual circumstances such as base pay and incentive 
compensation programs, collective bargaining agreements, competitive industry demands, personal 
performance, promotion, seniority and other factors.  The merit scale component tends to be higher 
during the early to middle stages of an individual’s career, then tapering off during the later years. 
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Survey Data 
 
Salary scale information was not included in the GASB and NASRA surveys. The 2007 comparison by 
the Texas Pension Review Board does include limited information on the salary scale assumption, but 
in some cases the data appears to be misstated or inaccurate.  For example, HPOPS is reported with a 
fixed rate of 3.5% which is actually the payroll growth assumption.  

Conclusions – Salary Scale 
 
The current salary scale assumption used by HMEPS can fit within with the building block model of 
ASOP No. 27, with the baseline salary scale of 3.0% and a combined productivity/ merit scale based 
on years of service ranging from 2.5% for new hires down to 0.0% after 10 years of service.  This 
custom salary scale assumption was developed based on a detailed study of plan experience in 2004, 
presumably with input from the HMEPS staff and approved by the HMEPS Board.     
 
Given the powerful impact employee compensation can have on long-term plan liabilities and costs, 
we encourage the City of Houston to work with the HMEPS Board to perform regular updates of the 
experience study every 3-5 years to ensure the current salary scale assumption remains reasonable and 
appropriate.     

Payroll Growth 
 
The assumption used to project growth in total payroll for calculating amortization of the UAL should 
not necessarily be the same as the salary scale assumption.  Individual employees may experience this 
rate of pay growth as they progress through their careers, but employees exiting the workforce (due to 
termination, retirement, etc.) will in effect be replaced by lower paid entry level employees.  Assuming 
the total number of employees remains constant (i.e. no increase in head count), the net growth in total 
payroll will generally be less than the salary scale assumption and closer to the assumed inflation rate.  
 
HMEPS uses a payroll growth assumption of 3.0% per annum, equal to the underlying assumed rate of 
inflation, which is consistent with the building block approach of ASOP No. 27.  Based on historical 
data provided in the most recent actuarial report as of June 30, 2007, the actual rate of payroll growth 
averaged 2.4% per annum over the last 15 years.  Although this could indicate the 3.0% payroll growth 
may be somewhat optimistic, it should be noted the total number of employees dropped from a peak of 
14,364 in 1995 to a low of 11,856 in 2004 (17.5% decrease).  Since that time the workforce size has 
increased steadily to 12,376 in the 2007 valuation, indicating an average payroll growth rate of 7.0% 
over the last 3 years.  We believe the City of Houston, should continue to monitor this aspect of plan 
experience carefully, but do not feel a change in assumption is necessary at this time. 
 



Demographic and Other Non-Economic Assumptions 
 

Retirement Horizons Inc.                        HMEPS Actuarial Audit                                                        Page 25 

Introduction 
 
The population of participants covered by a retirement system and the benefits they receive are directly 
impacted by unknown future contingencies such as employee termination, retirement, disability and 
death.  Under generally accepted actuarial practices, the probability of each one of these outcomes can 
be projected using decrement tables to predict changes in employee status which may depend upon 
parameters such as age, service, gender, health status, occupation, or calendar year.  In some cases, 
point estimates (100% probability of the event at a specific point in time) may be more appropriate.  
 
For example, using a standard mortality table, the probability of death within the next year is .001578 
for a male age 45, increasing to .0145350 for a male age 65.  Of course in the real world, you cannot 
have .014530 deaths; the number is either zero or one.  However, increasing the sample population size 
from 1 to 100,000 gives a more meaningful number of 1,453 expected deaths for males age 65.  
 
In addition to these demographic-type assumptions, other non-economic assumptions are necessary to 
predict election of optional forms of benefit – for example plans like HMEPS that include a Deferred 
Retirement Option Plan (DROP) – or to factor in the probability of ancillary benefit payments to a 
surviving spouse or other dependent. 
 

Professional Guidance 
 
ASOP No. 35 requires the actuary to use professional judgment in the selection of demographic and 
other non-economic actuarial assumptions considering the relevant universe of possible choices.  It 
also directs the actuary to consider the specific characteristics of the particular benefit provisions and 
covered group of the plan being valued.   
 
Reasonable demographic assumptions are defined as those that are expected to appropriately model the 
contingency being measured without producing any significant cumulative actuarial gains and losses 
over the measurement period.  ASOP No. 35 encourages the use of more sophisticated approaches if 
appropriate for the situation (e.g. large plans) while also acknowledging that simplified techniques may 
actually be more accurate in other situations (e.g. small plans).  
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Mortality Assumption 
 
Even for a large retirement system such as HMEPS, the number of plan participants covered does not   
necessarily represent a credible size population for development of a plan specific mortality table.  The 
Society of Actuaries performs comprehensive studies of mortality experience in the United States, and 
has published a number of standardized mortality tables over the years.  The three most recent studies 
of mortality experience produced the following tables commonly used today: 

• UP-94:  Based on uninsured pension plan experience projected to 1994, indicating significant 
improvements in mortality rates (longer life expectancy) over earlier mortality tables such as the 
1983 Group Annuity Mortality table and the 1984 Unisex Pension table. 

 
• GAM-94:  Based on group annuity insurance experience projected to 1994.  While the research 

indicated close similarity to the uninsured pension raw data, the final GAM-94 table includes an 
adjustment to provide a margin of conservatism for insurance company reserve setting purposes. 

 
• RP-2000 Mortality Table:  Developed to measure the Current Liability reported to the IRS for 

uninsured pension plans per the Retirement Protection Act of 1994.  As illustrated below, all three 
of these modern mortality tables produce very similar actuarial present value factors. 

 
 

Actuarial Present Value of $1,000 a Month Annuity 
(NRA = 55)

80,000
90,000

100,000
110,000
120,000
130,000
140,000
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94GAM UP94 RP2000CH
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ASOP No. 35 provides some specific guidance for the selection of mortality assumptions, including 
consideration of the likelihood and extent of mortality improvement in future years.  The three modern 
standard tables include mortality improvement (Projection Scale AA) through their respective creation 
dates, and the studies for each recommend that future mortality improvements be included preferably 
using a generational table (varying by age and year), or using a comparable static projection. 
 
Projecting mortality improvements is not a new concept, but the use of generational mortality tables 
has not been part of main stream actuarial practice in past years, due to programming limitations in 
actuarial software, but static projections of mortality improvement are becoming more common.  With 
all other variables held constant, reflecting a 15-year static projection of mortality improvement would 
increase pension liabilities and costs about 1.4%, compared to a 2.8% increase resulting from a 30-year 
static projection as illustrated below. 
 

Actuarial Present Value of $1,000 Month Annuity
15 and 30 Year Mortality Projection

80,000
90,000

100,000
110,000
120,000
130,000
140,000
150,000

40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70

No Projection 15 Year Projection 30 Year Projection
 

 
HMEPS currently uses the 1994 Uninsured Pensioner Mortality Table for healthy lives (set forward 
one-year), and the 1965 Railroad Retirement Board Disabled Life Table for disabled lives (set back 
one-year for males and five-years for females).  In our opinion, projecting mortality improvement in 
the ongoing actuarial valuation is not yet a widespread practice, but rather a recent emerging trend.   
 
The 2004 experience study by GRS did comment that actual mortality rates were running about 22% 
higher than expected under the UP-94 table, concluding the current assumption provided some margin 
for future mortality improvement. We encourage the City of Houston to work with the HMEPS Board 
to continue regular experience study updates every 3-5 years, to verify mortality assumptions remain 
reasonable and appropriate, as well as exploring the feasibility of moving to a full generational 
mortality approach. 
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Retirement Assumption 
 
While use of standardized tables is appropriate to predict the probability of death, other demographic 
assumptions are more often customized based on the particular plan and population being valued.  An 
employer can encourage early retirement with generous “subsidized” pension plan benefits, or provide 
incentive to continue working by offering even higher rates of benefit accrual at later age/service levels 
to retain experienced workers.  Other employer provided benefits such as retiree medical coverage, and 
eligibility for Social Security and Medicare benefits can impact the timing of employee retirements. 
 
HMEPS currently uses a sex-distinct table to predict incidence of retirement with rates varying by age, 
with 90% assumed to make a DROP election at first eligibility.  The weighted average retirement age 
is 55.1 for males compared to 55.4 for females.  A separate assumption will apply for employees hired 
after January 1, 2008, with later weighted average retirement age around 59.1 for males and females.     
 

Age Male Female Male Female
50 20.0% 13.0% 5.0% 5.0%
51 14.0% 13.0% 5.0% 5.0%
52 14.0% 15.0% 5.0% 5.0%
53 14.0% 15.0% 5.0% 5.0%
54 14.0% 15.0% 5.0% 5.0%
55 14.0% 15.0% 6.0% 6.0%
56 14.0% 15.0% 7.0% 7.0%
57 14.0% 15.0% 8.0% 8.0%
58 14.0% 15.0% 9.0% 9.0%
59 14.0% 15.0% 10.0% 10.0%
60 16.0% 16.0% 12.0% 12.0%
61 16.0% 18.0% 15.0% 15.0%
62 30.0% 30.0% 35.0% 35.0%
63 30.0% 25.0% 25.0% 25.0%
64 22.0% 25.0% 22.0% 25.0%
65 28.0% 25.0% 28.0% 25.0%
66 22.0% 19.0% 22.0% 19.0%
67 22.0% 19.0% 22.0% 19.0%
68 22.0% 19.0% 22.0% 19.0%
69 22.0% 19.0% 22.0% 19.0%
70 100.0% 100.0% 100.0% 100.0%

Avg. Age 55.13 55.44 59.15 59.16

Groups A & B Group D

 
 
 
The current early retirement and DROP election assumptions were developed based on a detailed study 
of plan experience in 2004, and appear consistent with generally accepted actuarial practices.  Given 
the recent changes in plan provisions combined with the impact the early retirement assumptions have 
on plan liabilities and costs, we encourage the City of Houston to work with the HMEPS Board to 
continue regular experience study updates every 3-5 years, to verify the assumptions remain reasonable 
and appropriate going forward. 
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Termination Assumption 
 
HMEPS uses a custom select-and-ultimate table to predict the probability of employee termination, 
with the probability of termination highest for younger, short-service employees.  A separate table is 
used for females, with lower rates of termination expected across the board.  For example, the rate of 
termination for new hires ranges from 33.84% at age 20 to 14.83% at age 50.  For males hired at age 
27 (average entry age), there is a 77% probability the employee will terminate before completing 10 
years of service.  Based on the age/service distribution in the 2007 actuarial report indicating about 
7,500 active employees less than age 50, we would expect about 750-800 terminations per year. 
 
The current termination assumption was developed based on a detailed study of plan experience in 
2004, and appears consistent with generally accepted actuarial practices.  The turnover assumption is 
generally not as powerful in the actuarial valuation model as the mortality table or retirement rates, but 
more important in the HMEPS valuation model because of the relatively high termination rates in use.  
We encourage the City of Houston to work with the HMEPS Board to include this assumption as part 
of regular experience study updates every 3-5 years. 

Disability Assumption 
 
HMEPS uses a custom age-based table to predict the probability of employee disability, with separate 
sex-distinct assumptions (female rates slightly lower than males), with 10% of those exiting expected 
to qualify for duty-related benefits.  For employees eligible to retire, disability is assumed to result in 
payment of the service retirement pension.   
 
Male disability rates range from 0.045% at ages 20-34, increasing to 0.162% by age 45 and 1.566% at 
ages 60 and higher.  For employees hired at age 27 (average entry age), the probability of becoming 
disabled before reaching retirement eligibility is about 2%.  Based on the data summary in the 2007 
actuarial report indicating around 7,500 active employees less than age 50, you should expect around 
10-15 employee disabilities per year. 
 
The current disability assumption was developed based on a detailed study of plan experience in 2004, 
and appears consistent with generally accepted actuarial practices.  Although the disability assumption 
is not as powerful in the actuarial valuation model as the mortality table or retirement rates, we suggest 
that the City of Houston to work with the HMEPS Board to include this assumption as part of regular 
experience study updates every 3-5 years. 
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Other Non-Economic Assumptions 
 
In addition to the principal economic and demographic assumptions outlined above, there are a number 
of other non-economic assumptions used in the actuarial valuation model.  Below is a summary of the 
more significant other non-economic assumptions used by HMEPS and some observations for the City 
of Houston to consider: 
 
• Marital/Beneficiary Status:  In projecting future benefits for current active members, 70% of them 

are assumed to be married at the time of benefit eligibility.  Husbands are assumed 3 years older 
than wives, and dependent children are included as beneficiaries only if in payment status as of the 
valuation date with life annuity payments ceasing at age 21.  These assumptions appear reasonable 
and consistent with generally accepted actuarial practice, but we recommend confirmation with 
actual experience if the necessary census data is readily available. 

 
• Valuation Pay:  Compensation for active members is based on actual pension eligible pay for the 

year preceding the valuation date, annualized for new entrants (1,900 hours) and projected forward 
using the salary scale assumption.  Given the powerful impact changes in compensation structure 
and the definition of eligible pay can have on plan liabilities and costs, we encourage the City of 
Houston to work with the HMEPS Board to continuously monitor that the compensation data and 
assumptions used to project pension plan liabilities and costs remain reasonable and appropriate. 

 
• Group Transfers:  Based on the recent changes in plan design that significantly increased the cost 

for employees transferring from Group B to Group A benefit levels (purchase now based on true 
actuarial equivalence), the assumed rate of future employee transfers was decreased from 80% to 
20% (5% per year over a 4-year period).  This assumption appears reasonable, but the City of 
Houston and HMEPS Board may want to include this assumption in future experience studies. 

 
• Census Data and Plan Provisions:  The 2007 actuarial report does not disclose default assumptions 

used in correcting incomplete or imperfect census data elements, nor make any statement regarding 
plan benefit features that were not included in the valuation process.  The City of Houston may 
want to discuss with the HMEPS Board to confirm these issues are not applicable.  In addition, 
while not explicitly required by ASOP No. 23, a reconciliation of the census participants from one 
valuation to the next is common practice, and we recommend this become part of the standard 
report.  Please note that under the limited project scope, RHI has not performed an independent 
audit of the census data or plan benefit provisions valued. 
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Overview 
 
Under generally accepted actuarial principles, each individual assumption should represent a best 
estimate of expected long-term experience, and should also be reasonable and realistic in the 
aggregate.  In addition to measuring gains and losses on plan assets and liabilities, the underlying 
assumptions themselves should be compared to actual plan experience and adjusted if necessary. 
 
Measuring plan asset gain/loss experience is fairly straight-forward, using readily available financial 
statements to compare the actual rate of return earned by the Fund to the assumed long-term interest 
rate.  However, a detailed gain/loss analysis of plan liability experience including the demographic and 
other non-economic assumptions requires historical census data reconciled with status codes assigned 
for each time period evaluated, which may not be available without extensive reconstructive effort. 
 
Based on the published actuarial reports over the period 2003-2007, below we compare the aggregate 
actuarial gain/loss that occurred for the plan asset and liability components respectively over the study 
period.  Minor fluctuations from year-to-year are common, but substantial differences or consistent 
trend over time merit further investigation. 
 

Plan Assets 
 
As noted earlier, actual returns on FMV for HMEPS have exceeded the assumption 4 out of the last 5 
years, with an annual rate of return averaging 13.4% over the study period.  After applying the asset 
smoothing method, the annual rate of return on AVA averaged 7.9% over the study period, including 
the positive impact of the recent changes in AVA methodology to accelerate recognition of asset gains 
in recent years.   
 
Assuming a 0.0% rate of return on FMV for plan year ended June 30, 2008, the annual rate of return 
over the 6-year period 2002-2008 would still average 11.0% on FMV and 7.4% on AVA, as prior year 
gains continue to be recognized.  Even after application of the smoothing method, the impact of market 
volatility is still present in the AVA calculation.  As summarized below, the net actuarial gain/(loss) due 
to plan asset experience as a percentage of AVA ranged from -6.77% to 4.71% over years 2003-2007. 
 
Valuation Year 2003 2004 2005 2006 2007
AVA $1,510,264 $1,501,235 $1,777,656 $1,867,293 $2,193,745
Asset Gain/(Loss) ($102,297) ($64,132) ($70,201) $7,797 $103,243
% Change -6.77% -4.27% -3.95% 0.42% 4.71%
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Actuarial Liability 
 
As summarized below, the actuarial (gain)/loss due to plan liability experience (excluding assumption 
changes or impact of plan amendments) was unfavorable 4 out of the last 5 years, although averaging 
less than 1.0% of the actuarial liability over the study period.  Based on comments in the HMEPS 
actuarial reports and 2004 experience study, it appears the significant 2003 actuarial loss was the result 
of higher than expected benefit service transfers (Group B to Group A).  On an aggregate basis, plan 
liability experience over the study period indicates the demographic and other non-economic actuarial 
assumptions are reasonably accurate predictors of plan operation. 
 
Valuation Year 2003 2004 2005 2006 2007
Actuarial Liability $3,278,251 $2,633,817 $2,725,272 $2,894,295 $3,128,713
Liab (Gain)/Loss $82,656 ($48,536) $1,034 $43,142 $20,779
  % of AL 2.52% -1.84% 0.04% 1.49% 0.66%  

Normal Cost Rate 
 
The Entry Age Normal (EAN) level percent of pay cost method allocates the current year’s cost that 
will remain level as a percentage of the participant’s pay.  This cost method not only allocates the true 
cost of the plan over an employee’s working lifetime but it also produces a cost pattern that is more 
fair and equitable across generations of tax payers. 
 
The City’s portion of the EAN normal cost has dropped from 8.45% (net of employee contributions) in 
2006 to 5.84% in 2007, primarily due to the modified version of EAN cost method used to recognize 
the lower overall benefit levels employees hired after January 1, 2008 (Group D).  Instead of a gradual 
decline in the normal cost rate, as prior plan participants retire and are replaced by new hires covered 
under the reduced benefit structure, the 5.84% normal cost rate using the modified methodology should 
increase slightly going forward per the 2007 valuation projection (loss of employee contributions from 
Group A retirements) unless there are other changes to the plan provisions, actuarial assumptions or 
major changes in the demographics. 

Funded Status Progress 
 
The funded status is the most important measurement of the progress toward securing the pension 
promise and ensuring the plan cost is allocated fairly across generations of tax payers.  The HMEPS 
funded ratio dropped from a peak of 91% in 2000 down to a low of 46% in 2003, with significant 
recovery since then to 70% according to the 2007 valuation.  In light of the recent financial market 
turmoil The City of Houston should continue to monitor the funded status to ensure funding policy as 
set by the Meet & Confer Agreement (including the $300 million note) will be adequate to amortize 
the unfunded actuarial liability over a reasonable period. 
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Legislative Requirement 
 
House Bill 2664 passed by the 80th Legislature of the State of Texas, requires an audit of the actuarial 
report and related studies of public sector retirement systems at least every 5 years by an independent 
actuary, with the first review due no later than September 1, 2008.  The City of Houston sponsors three 
defined benefit pension plans that are subject to this new audit requirement (assets over $100 million):   
 
• Houston Firefighters Relief and Retirement Fund (HFRRF). 
• Houston Municipal Employees Retirement System (HMEPS). 
• Houston Police Officers Pension System (HPOPS). 
 

Project Scope 
 
The new legislation does not provide detailed guidance on the scope of review required for the 
actuarial plan audit, leaving that open to interpretation by the governmental entities responsible for 
conducting the process.  The City of Houston has decided to limit the scope of the initial audit to a 
high level review of the actuarial assumptions and methods, including a comparison of actuarial gain 
and loss experience over the study period. 
 
The City of Houston retained Retirement Horizons Inc. (RHI) to perform an independent review of 
annual actuarial valuation reports prepared for each of its retirement systems, as well as any related 
special studies of actuarial experience or plan design studies, over the 5-year period 2003 through 
2007.  RHI was provided the following information related to the HPOPS retirement system: 
 
• Analysis of Proposed Legislation prepared by Towers Perrin as of March 6, 2003. 
• Actuarial Valuation Report prepared by Towers Perrin as of July 1, 2003. 
• Actuarial Valuation Report prepared by Mercer as of July 1, 2003. 
• Actuarial Valuation Report prepared by Segal as of July 1, 2003. 
• Actuarial Experience Study prepared by Towers Perrin as of June 17, 2004. 
• Actuarial Valuation Report prepared by Towers Perrin as of July 1, 2004. 
• Actuarial Valuation Report prepared by Towers Perrin as of July 1, 2005. 
• Actuarial Experience Study prepared by Towers Perrin as of November 2, 2006. 
• Actuarial Valuation Report prepared by Towers Perrin as of July 1, 2007. 
 
The initial project scope does not include an audit of the underlying census data, plan provisions or 
independent reproduction and verification of the actuarial valuation results.  However, the City of 
Houston may choose to expand its audit review at a later date. 
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Summary of Findings for HPOPS 
 
In our opinion, the actuarial assumptions and methods are reasonable and consistent with generally 
accepted actuarial standards and practices.  On an aggregate basis, plan experience after the 2004 
valuation has been fairly stable with losses on the actuarial accrued liability averaging less than 1.0% 
in recent years.  While the overall actuarial valuation model appears sound for now, our report details a 
number of issues that we believe merit further review and careful monitoring by the City of Houston: 
 
• Asset Valuation Method:  As a result of strong investment performance over the last several years, 

the AVA for HPOPS was 89.4% of the FMV reported as of June 30, 2007.  The major downturn in 
the financial markets during 2008 will likely produce a significant investment loss on the FMV of 
plan assets, bringing AVA closer to the fair market value as of the next valuation date (102% of 
FMV assuming a 0.0% return for plan year ended June 30, 2008).  The City of Houston may want 
to discuss modification of the asset valuation method with the HPOPS Board to apply a corridor 
limit in the AVA calculation, for example a range of plus-or-minus 5% to 10% centered on FMV. 

 
• Interest Rate Assumption:  The HPOPS interest rate assumption of 8.5% is within our best estimate 

range, but clearly on the high end.   A case can be made that the study period does not cover a full 
market cycle, excluding the bear market period of 2000-02, as well as what is looking like a similar 
or even more severe economic downturn during the first half of 2008.   However, assuming a 0.0% 
rate of return on FMV for plan year ended June 30, 2008, the annual rate of return over the 6-year 
period 2002-2008 would still average 11.1% on FMV and 8.2% on AVA, as prior year asset gains 
continue to be recognized.  We strongly encourage the City of Houston to discuss this important 
economic assumption with the HPOPS Board, and consider performing an asset/liability study, to 
confirm the 8.5% interest rate assumption is consistent with the current investment policy and 
expected performance in the future.   

 
• Salary Scale:  The current assumption was developed based on a detailed study of plan experience 

in 2004 (updated in 2006), with input from the HPOPS staff and approved by the HPOPS Board.    
Given the recent changes in the HPOPS compensation structure and the powerful impact this has 
on liabilities and costs, we encourage the City of Houston to work closely with the HPOPS Board 
when changes to officer hiring/compensation practices are under consideration, and to continue 
regular experience study updates every 3-5 years to verify the salary scale assumption remains 
reasonable and appropriate.     

 
• Mortality Assumption:  HPOPS currently uses the GAM-94 mortality table for healthy lives 

without adjustment or projection.  In our opinion, projecting mortality improvement is not yet a 
widespread practice, but the 2006 experience study update prepared by Towers Perrin did raise this 
issue.  We encourage the City of Houston to open discussions with the HPOPS Board about 
reflecting static improvements in mortality rates at least to be current as of the valuation date, as 
well as exploring the feasibility of moving to a full generational mortality approach. 
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•  Retirement Assumption:  The current early retirement and DROP election assumptions were 
developed based on a detailed study of plan experience in 2004 (updated in 2006), and appear 
consistent with generally accepted actuarial practices.  However, given the recent changes in the 
HPOPS retirement eligibility and DROP provisions and the impact the early retirement rate 
assumption has on plan liabilities and costs, we encourage the City of Houston to work with the 
HPOPS Board to continue regular experience study updates every 3-5 years, to verify the 
assumptions remain reasonable and appropriate. 

 
Relevant Professional Standards 
 
As outlined in the following sections of this report, we find that the actuarial methods and assumptions 
used by HPOPS are consistent with our understanding of the Actuarial Standards of Practice (ASOPs) 
relevant for retirement plan valuations published by the American Academy of Actuaries and related 
accounting guidelines of the Governmental Accounting Standards Boards (GASB): 
 
Standard Description 
ASOP No. 4 Measuring Pension Obligations and Determining Pension Plan Costs 
ASOP No. 27 Selection of Economic Assumptions for Measuring Pension Obligations 
ASOP No. 35 Selection of Demographic and Other Non-Economic Assumptions 
ASOP No. 41 Actuarial Communications 
ASOP No. 44 Selection and Use of Asset Valuation Methods for Pension Valuations 
GASB No. 25 Financial Reporting for Defined Benefit Pension Plans 
GASB No. 27 Accounting for Pensions by State and Local Governments 

 
In preparing this report, we relied upon copies of actuarial valuation reports and related studies 
provided by the City of Houston and the individual retirement systems as detailed earlier.  The 
undersigned is available to respond to any questions regarding the information contained in this report 
or to provide further details or explanations as needed.  Respectfully submitted by: 
 
Retirement Horizons Inc.  
    
 
 
         
Mickey G. McDaniel, FSA EA MAAA   David A. Sawyer, FSA EA MAAA 
Principal       Consulting Actuary   
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Nature of the Pension Promise 
 
Pension plans can be viewed as a form of deferred compensation, representing an employer promise 
that is both long-term and difficult to predict with certainty.  This employer financial commitment is 
sometimes likened to signing a “blank check” since the obligation for each individual covered by the 
pension plan depends on several unknown future events: 
 
• Benefit Commencement Date:  Pension plans typically do not pay benefits until after termination of 

employment, but the benefit commencement date can vary based on the reason for termination 
such as retirement, disability or death. 

 
• Amount of Payment:  The dollar amount of pension benefit is generally based on factors such as 

age, service and compensation levels, but the exact amount cannot be determined until the date of 
termination and/or benefit commencement if later, when all the facts are known.   

 
• Duration of Payment:  Since the normal form of payment under most pension plans is a lifetime 

annuity, the payment stream can vary for an individual from just a few months to 50 years or more, 
depending upon individual factors such as age at commencement,  health and lifestyle, gender, etc.   
Marital status and choice of payment option (e.g. joint and survivor annuity vs. lump sum) can also 
have an impact on the duration and amount of benefit payments. 
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Recognition of Pension Cost 
 
The true cost of a pension plan is simply the amount of benefits and expenses paid, accumulated over 
the lifetime of the program.  Annual cost is typically low in the early years after plan establishment, 
but growing exponentially as the total number of pensioners receiving benefits increases over time, 
compounded by ever higher average payment amounts due to the effects of inflation for new retirees.   
 
While disbursement based or “pay-as-you-go” funding may be very affordable in the early stages, the 
cost in later years may become untenable.  As illustrated below, the pay-as-you-go costs for a typical 
pension program (2% of final average pay times service) would rise from 0% to 24.1% of payroll over 
a 43-year period assuming a stable size workforce. 
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Under generally accepted accounting principles, pension benefits are viewed as a component of the 
compensation paid to an employee for services rendered during their period of active employment.  
The cost of future pension payments should be recognized over each employee’s working lifetime, so 
it is effectively borne by the generation of owners/taxpayers that benefit from the employee services 
rendered.  The expense is accrued as a liability on the employer balance sheet, and then worked off as 
benefit payments are funded.   
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Advance Funding Characteristics 
 
Recognizing the accounting liability on the balance sheet does not necessarily ensure the employer will 
have the cash required to fund the benefit payments down the road.  Sound business practice dictates 
employer funding of these pension costs in advance for several reasons: 
 
• Cash Flow Budgeting:  Stable and predictable cash flow is essential for the long-term financial 

survival of any business organization or governmental entity.  Advance funding of retirement plan 
benefits allows the employer to budget these cash flows over time in a systematic fashion. 

 
• Lower Total Contributions:  Advance funding results in the accumulation of plan assets that can be 

invested to generate investment income, which can be used as a direct offset against future benefit 
payments and expenses.  By contributing more in the early years, the employer can reduce the total 
dollar amount of contributions over the lifetime of the pension plan.  For example, each $1,000 of 
funding today, accumulated at 8.5% annual interest, will pay $5,112 of benefits in 20 years. 

 
• Participant Benefit Security:  Although pension benefit security is ultimately dependent on the 

financial strength of the plan sponsor, having a dedicated pension fund segregated from the general 
assets of the employer gives employees increased peace of mind and benefit security.  Minimum 
funding rules applicable to private sector pension plans are designed to reduce the risk of plan 
terminations with insufficient assets to cover benefit liabilities.  
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Introduction 
 
In the actuarial valuation process, a mathematical model is created to project the future stream of plan 
benefits.  The model incorporates current plan provisions and member census data, using the actuarial 
assumptions to predict future events.  Discounting the stream of expected future benefit payments for 
the time value of money produces the actuarial present value of projected benefits (PVB).   
 
The PVB represents the hypothetical amount of plan assets necessary to fully fund all future plan costs, 
assuming future plan experience follows the actuarial assumptions over time.  This measure of pension 
liability includes benefits that have not yet been earned for current employees, including the effect of 
expected future pay increases as well as projected service. 
 
An actuarial cost method is basically a mathematical formula used to allocate the PVB over periods of 
employee service in a systematic fashion.  The portion assigned as of the measurement date for the 
current year is referred to as the normal cost (NC), and the cumulative portion allocated for employee 
service credit prior to the measurement date is referred to as the actuarial accrued liability (AAL).   
 
The AAL represents the expected value of plan assets that would have accumulated as of the valuation 
date, assuming contributions equal to the normal cost amount were made for all years of prior service 
credited under the plan.  This measurement assumes that historical plan experience has been consistent 
with the current actuarial valuation basis – assumptions and methods, plan provisions and census data.   
 
The unfunded actuarial accrued liability (UAL) equals the excess if any of the AAL over the value of 
plan assets.  At the time a plan is first established, a UAL will exist if prior service credit is recognized 
for benefit accrual purposes, sometimes referred to as a past service liability.  Over the life cycle of a 
mature retirement system, a UAL may also emerge due to plan improvements that credit past service, 
or actuarial losses from unfavorable plan experience compared to the long-term actuarial assumptions. 
 
The annual contribution requirement (ARC) produced by the actuarial cost method is basically equal 
to the normal cost plus amortization of the UAL over some period of time.  There are several generally 
accepted actuarial cost methods that can be used to develop ARC, each of which properly applied will 
determine annual contribution requirements that will accumulate with interest to meet plan obligations 
for benefit payments and expenses as they come due.  These cost methods differ in their application, 
however, in how quickly plan assets build up.   
 
Cost methods that require larger contributions in the early years and produce more rapid accumulation 
of plan assets are generally regarded as more “conservative.”  The choice of actuarial assumptions can 
also influence the pattern of pension funding, and how rapidly assets accumulate.   
 
 



Actuarial Cost Method 
 

Retirement Horizons Inc.                        HPOPS Actuarial Audit                                                        Page 10 

Entry Age Normal Characteristics 
 
The Houston Police Officers Pension System (HPOPS) uses the Entry Age Normal Actuarial Cost 
Method (EAN) for measuring plan liabilities and developing contribution requirements.  Normal cost 
under this method is allocated as a level percentage of compensation over service from the employee’s 
date of participation (entry date) to assumed retirement date.   As illustrated below, the funding pattern 
under EAN will produce larger dollar amounts of contribution in early years, but remain fairly stable 
over the long-term as a percentage of total payroll. 
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Professional Guidance 
 
In some cases, use of a specific actuarial cost method is dictated by statute or financial accounting 
standards.  For example, private sector employers must use the Unit Credit Actuarial Cost Method to 
calculate minimum funding requirements in accordance with the Pension Protection Act (PPA), and 
the Projected Unit Credit Actuarial Cost Method to determine employer financial statement disclosure 
requirements under SFAS Nos. 87 and 158.    
 
Public sector retirement systems are not subject to PPA minimum funding standards, but must comply 
with GASB Statement Nos. 25 and 27.  These governmental accounting standards do not mandate use 
of a particular actuarial cost method, and EAN is acceptable for financial disclosure purposes.  EAN is 
also an acceptable method under ASOP No. 4 for measuring pension obligations and costs. 
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Survey Data 
 
The Governmental Accounting Standards Board began a comprehensive survey of public sector 
pension plans in January 2006, to evaluate the effectiveness of GASB Statement Nos. 25 and 27 on 
financial statement reporting and disclosure.  The survey covered published financial reports over the 
period 1996-2005, including 183 of the largest state and local governmental defined benefit pension 
plans.  This “large plan” survey group represented more than 91% of the total plan assets of state and 
local government defined benefit pension plans in the United States.  Over the 10-year survey period, 
more than 70% of the large plan participants used the EAN actuarial cost method.  
 

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
Projected unit credit 4 11 11 12 20 21 24 25 23 25
Entry age normal 69 77 82 85 92 103 106 114 122 119
Frozen initial liability 2 2 2 2 4 7 7 6 6 7
Frozen entry age 6 7 5 5 6 4 5 5 4 3
Aggregate 6 8 9 10 10 9 7 8 9 9
Sample Total 87 105 109 114 132 144 149 158 164 163
% using EAN 79.3% 73.3% 75.2% 74.6% 69.7% 71.5% 71.1% 72.2% 74.4% 73.0%

Actuarial Cost Method

 
 
In February 2007, the Texas Pension Review Board published a comparison of 8 statewide retirement 
systems and 11 large municipal retirement systems (including the City of Houston) governed by State 
Statute.  All but one of the Texas state and municipal retirement systems (95%) used the EAN actuarial 
cost method at that time. 

Conclusions 
 
In our opinion, use of the EAN actuarial cost method is reasonable and appropriate for measuring plan 
obligations for HPOPS, producing contribution patterns that are reasonably stable and predictable as a 
percentage of covered payroll for budgeting purposes.  This method is consistent with relevant GASB 
and ASOP professional guidelines, and clearly in line with best practices of other large public sector 
retirement systems.   
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Fair Market Value 
 
Although determination of the actuarial accrued liability is based on a complex mathematical model 
and the application of a number of long-range actuarial assumptions, the value of pension plan assets is 
generally readily available as the fair market value (FMV) reported by the fund trustee or custodian.  
While fair market does represent the “real value” of plan assets at the measurement date, it emphasizes 
current sale price, even for assets for which there may be no intention to liquidate.   
 
Strict use of market value, with its inherent short-term volatility, may make a stable funding policy 
difficult to obtain for an ongoing retirement system.  However, fair market value is generally the best 
measure of funded status on a plan termination basis. 

Actuarial Value of Assets 
 
Recognizing the long-term nature of pension obligations, generally accepted actuarial practices permit 
the smoothing of market gains and losses, to produce a more predictable pattern of contributions and 
measurement of funding progress.  The actuarial value of assets (AVA) for HPOPS is calculated as the 
fair market value as of the measurement date, with deferred recognition of investment gains and losses 
(compared to the 8.5% long-term assumption) amortized straight-line over 5 years.   

Professional Guidance 
 
For private sector employers there is a strong emphasis on the “mark to market” approach, with fair 
value required for employer financial statement disclosure of funded status under SFAS 158.   Some 
smoothing is permitted to calculate minimum funding requirements in accordance with the Pension 
Protection Act (PPA), but limited to a maximum of 2 years and subject to a corridor range of 90% to 
110% around market value.  
 
Public sector retirement systems are not subject to PPA minimum funding standards, but must comply 
with GASB Statement Nos. 25 and 27.  These governmental accounting standards do not mandate use 
of a particular asset valuation method, as long as changes in market value are recognized over a period 
of 3-5 years (referred to as a market-related value).   
 
ASOP No. 44 does not spell out specific rules and regulations, but rather provides a framework for 
determination of AVA that emphasizes basic principles.  The asset valuation method should bear a 
reasonable relationship to FMV, recognizing investment gains and losses over an appropriate time 
period.  The methodology should avoid systematic bias that would overstate or understate AVA in 
comparison to FMV, although application of corridor limits centered on FMV may be appropriate.  
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Survey Data 
 
Based on the 2006 GASB survey of large public sector retirement systems, more than 80% currently 
use an asset valuation method with a 3-5 year smoothing period for investment gains and losses, with 
over 50% of the total sample group using a 5-year period.  By comparison, the number of retirement 
systems using fair market value generally ranged only 6% to 9% over the 10-year survey period. 
 

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
3-Year Smoothed Value 5 8 10 12 16 13 13 15 15 12
4-Year Smoothed Value 9 17 21 22 20 23 22 24 28 29
5-Year Smoothed Value 34 47 50 55 66 76 84 89 85 84
7-Year Smoothed Value - - - - - - - - 1 1
8-Year Smoothed Value - - - - - - - 1 1 1
10-Year Smoothed Value - - - - - - - 1 3 4
Market/Fair Value 5 9 9 6 9 9 9 6 8 10
Other* 14 16 14 14 13 14 15 14 15 15
Sample Total 67 97 104 109 124 135 143 150 156 156

*Category includes cost, book value, non-specified smoothing, contract value, and participation value.

Actuarial Asset Valuation Method

 
 
Based on the 2007 Texas Pension Review Board comparison of 8 statewide retirement systems and 11 
large municipal retirement systems (including the City of Houston) governed by State Statute, 15 out 
of the 19 systems (79%) use a 5-year smoothing period, with only one system using FMV.   

Conclusions 
 
In our opinion, use of a 5-year smoothing method for investment gains and losses is reasonable and 
appropriate for determining the actuarial value of assets for HPOPS.  Even though short-term asset 
fluctuations do not have a direct impact on contribution requirements in this particular case, use of the 
asset valuation method does reduce volatility in the measurement and reporting of funding progress 
over time.  This method is also consistent with relevant GASB and ASOP professional guidelines, and 
clearly in line with best practices of other large public sector retirement systems.   
 
As a result of strong investment performance over the last several years, the AVA for HPOPS was 
89.4% of the FMV reported as of June 30, 2007.  The substantial downturn in the financial markets 
during 2008 will likely produce a significant investment loss on the FMV of plan assets, bringing AVA 
closer to the fair market value as of the next valuation date (102% of FMV assuming a 0.0% return for 
plan year ended June 30, 2008).  The City of Houston may want to discuss modification of the asset 
valuation method with the HPOPS Board to apply corridor limits in the AVA calculation, for example a 
range of plus-or-minus 5% to 10% centered on FMV.  Furthermore, future discussions about changes 
in plan design or funding policy recommendations should also consider any differences between FMV 
and AVA existing at that time. 
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Introduction 
 
As outlined earlier, the annual contribution requirement (ARC) produced by the actuarial cost method 
is basically equal to the normal cost plus amortization of the unfunded actuarial liability (UAL) over a 
reasonable period of time.  There are several different amortization methods within generally accepted 
actuarial and accounting practice, each of which applied properly, will determine annual contribution 
requirements that will meet plan obligations for benefit payments and expenses as they come due.  The 
amortization methods differ in how rapidly the UAL will be paid off, however, based on application of 
two important characteristics – Amortization Method and Time Period.   

Level Dollar or Level Percentage of Pay 
 
Under the level dollar amortization method, the UAL is paid off similar to a traditional home mortgage 
consisting of interest on the UAL plus principal.  As the name implies, the total amortization payment 
is a fixed or “level dollar” amount, with the interest component declining and the principal increasing 
over the term of the amortization period.  Under the level percentage of pay methodology, the dollar 
amount of amortization payment increases over time based upon an assumed growth in total payroll, 
but remaining level as a percentage of the payroll base.   
 
It is important to note the level percentage of pay method may not produce an amortization amount 
sufficient to cover interest due on the UAL over the short-term based on the regular valuation interest 
rate assumption, in effect paying a lower rate of interest temporarily similar to adjustable rate mortgage 
products.  The level dollar method is more conservative because it will reduce the UAL more rapidly, 
with amortization payments as a percentage of pay highest in the initial year, gradually decreasing to 
zero by the end of the amortization period. 
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Closed Period or Open Period 
 
Closed period amortization is also similar to the traditional home mortgage concept, with the payoff 
period set as a fixed number of years from the date of inception, and the UAL fully amortized at the 
end of that time.  As unexpected changes in UAL emerge due to plan amendment or actuarial gains and 
losses, a separate new amortization base is created to pay off this additional amount.  Under the open 
period approach, the amortization amount of ARC is recalculated each year based on the remaining 
UAL including any current year changes, with the amortization period commonly remaining constant. 

Professional Guidance 
 
In the spirit of generally accepted accounting and actuarial principles that attribute pension cost to 
periods of employee service, the amortization period should generally not extend beyond the average 
future working lifetime of the active employees covered by the plan (or average life expectancy for a 
group of retirees only).  Either level dollar or level percentage of pay amortization is permitted under 
GASB Nos. 25 and 27, although the recommended amortization period is limited to a minimum of 10 
and maximum of 30 years.  In Appendix B of GASB No. 27, the Board suggests the level percentage 
of pay method produces a cost pattern that is more fair and equitable across generations of tax payers. 
 
ASOP No. 4 does not provide hard and fast rules on selection of the amortization method, but rather 
continues the theme of establishing a broad framework using basic principles and sound professional 
judgment.  The primary objective is to develop an amortization process integrated with the overall 
actuarial cost method that will accumulate adequate assets to make benefit payments when due.  For 
example, more conservative amortization methods are appropriate for private sector plans, given they 
are more likely to terminate at some point. 

Survey Data 
 
Based on the 2006 GASB survey of large public sector retirement systems, more than 75% currently 
use the level percentage of pay method, although the survey group is fairly evenly divided between 
closed and open amortization periods.  Based on the 2007 Texas Pension Review Board comparison, 
89% of the statewide and large municipal retirement systems use level percentage of pay method and 
74% use open period amortization.   
 

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
Level % of Payroll 57 77 79 79 92 99 100 107 107 109
Level Dollar 8 13 16 18 20 25 28 31 35 33
Other 0 2 2 3 1 3 2 2 2 2
Sample Total 65 92 97 100 113 127 130 140 144 144
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Conclusions 
 
HPOPS uses the level percent of pay method, with 3.5% annual growth in total payroll and 30-year 
open period amortization.  In our opinion, this approach is reasonable and appropriate for the HPOPS 
retirement system, producing funding patterns that are stable and predictable as a percentage of payroll 
across generations of taxpayers.  This method is also consistent with relevant GASB and ASOP 
professional guidelines, as well as the best practices of other large public sector retirement systems.    
 
However, the City of Houston should monitor actual payroll growth compared to the 3.5% actuarial 
assumption, to ensure the amortization methodology is paying off the unfunded actuarial liability over 
a reasonable time period.  More rapid payroll growth will generally retire this obligation over a shorter 
time period, but lower rates of payroll growth will extend the amortization period. 
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Interest Rate 
 
The interest rate is the most powerful assumption in the actuarial valuation process, used to project the 
average rate of return expected on assets, and often also used to discount future benefit payments in the 
actuarial present value calculations (similar to the cost of capital model used in business finance).  To 
illustrate the sensitivity, a one-percentage-point increase in the interest rate assumption will generally 
decrease plan liabilities and cost about 15% to 20% based on plan demographics. 
 
HPOPS currently uses a long-term interest rate assumption of 8.5% (net of expenses).  As summarized 
below, actual returns on FMV have exceeded this assumption 4 out of the last 5 years, with an annual 
rate of return averaging 13.5% over the study period ended June 30, 2007.  After applying the asset 
smoothing method, the annual rate of return on AVA averaged 7.0% over the study period, although 
AVA returns exceeded the 8.5% assumed rate over the most recent two years, as losses from the bear 
market period of 2000-2002 became fully amortized.   
 
A case can be made that the study period does not cover a full market cycle, excluding the bear market 
period of 2000-02, as well as what is looking like a similar or perhaps more severe economic downturn 
during the first half of 2008.   However, assuming a 0.0% rate of return on FMV for plan year ended 
June 30, 2008, the annual rate of return over the 6-year period 2002-2008 would still average 11.1% on 
FMV and 8.2% on AVA, as prior year gains continue to be recognized and the current year losses are 
smoothed. 
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Professional Guidance 
 
Under generally accepted actuarial principles, each individual assumption should represent a best 
estimate of expected long-term experience, sometimes referred to as “explicit” assumptions, and also 
be reasonable and realistic on a combined or “aggregate” basis.  GASB 25 and GASB 27 confirm the 
actuarial assumptions should be based on actual plan experience (to the extent credible), emphasizing 
expected long-term future trends rather than giving undue weight to recent past experience.   
 
ASOP No. 27 provides a framework for the actuary in providing advice on development of economic 
actuarial assumptions, but makes an important distinction that the client is ultimately responsible for 
the final selection of these assumptions, at least for purposes of financial accounting disclosures under 
SFAS Nos. 87 and 88 as well as GASB Nos. 25 and 27.   
 
Because no one knows for certain what the future holds with respect to volatile financial markets and a 
dynamic global economy, ASOP No. 27 emphasizes the use of professional judgment to develop a best 
estimate range for each economic assumption, and then select a specific point within that range.  The 
standard recommends use of a building-block approach, with the interest rate assumption made up of 
three basic components: 
 
• Inflation:   General inflation is the foundation of any economic assumption, with the most common 

measurement being the Consumer Price Index for all Urban Consumers (CPI-U) as reported by the 
U.S. Bureau of Labor Statistics.  As summarized in the chart below, CPI-U has averaged 4.2% over 
the last 29 years, ranging from a low of 1.7% to a high of 13.3% during that period. 

 
• Risk-Free Return: The second layer in the development of the interest rate assumption is risk-free 

rate of return, measured as the spread between 30-year U.S. Treasury investments and the inflation 
rate for the same measurement period.  As illustrated in the chart below, the nominal rate of return 
on Treasuries has averaged 7.86% over the last 29 years, with the risk-free return spread averaging 
3.66%.  It is important to note that the spread is not always positive, ranging from -3.00% to 8.44% 
during that time period with significant volatility.  

 
• Risk Premium: The final layer of the interest rate assumption is the risk premium, measured as the 

spread between the rate of return the plan expects to earn from its investment strategy in excess of 
the risk-free nominal rate.  As illustrated below, the average risk premium has been 1.47% over the 
last 29 years for the Lehman Brothers Corporate Bond Index, compared to 6.72% for the S&P 500 
Stock Index, although both show significant volatility (and at times negative spreads) over time.  
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The sum of all three components equals the total rate of return expected under the best estimate range.  
However, ASOP No. 27 cautions that it may not be appropriate to simply combine the endpoints of 
each respective assumption, because it can produce an overly broad result for the best estimate range. 
It is also important to note that the standard does not necessarily require the actuary to explicitly state 
the best estimate range used, as long as the assumption point selected is within this range. 
 
Given the cyclical nature of the financial markets, the choice of time period can have a significant 
impact on the relative values of the historical indices and conclusions drawn about the underlying 
economic variables.  For example, while inflation has average 4.2% over the last 29 years, it has 
averaged only 3.1% over the last 25 years.  As illustrated by the difference in risk premium between 
the fixed income and equity indices above, investment policy and asset allocation strategy of the 
retirement system should also be considered in setting the interest rate assumption.
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Survey Data 
 
Based on the 2006 GASB survey of large public sector retirement systems, the interest rate assumption 
average was 7.99%, ranging from a low of 6.0% to a high of 10.0%, with only 16.6% of the survey 
group having an interest rate of 8.26% or greater.  Based on the 2007 Texas Pension Review Board 
comparison of statewide and large municipal retirement systems, the range was 7.0% to 8.5% with 
only 4 retirement systems using an interest rate greater than 8.0% (3 of them City of Houston).  Neither 
of these surveys included specific information on the underlying inflation assumption. 
 

 
 
The Public Fund Survey published by the National Association of State Retirement Administrators 
(NASRA) provides some insight into actuarial assumptions used by governmental retirement systems.  
The most recent report for FYE 2006 includes data for over 100 retirement systems representing over 
$2.72 trillion in assets and 19.5 million members – 85% of the public sector pension universe.   
 
The summary below indicates the inflation assumption for this survey group ranged from 2.5% to 
5.0%, with 79% lying within a range of 3.0% to 4.0%.  Compared to the GASB Survey, the Public 
Fund Survey interest rate range is more narrowly defined from a low of 7.0% to a high of 8.5%, with 
only 14.7% of the total group having an interest rate higher than 8.25%.  
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Conclusions – Interest Rate  
 
Based on the historical economic data summarized, survey information summarized above and the 
current asset allocation, our best estimate range for the interest rate assumption would be 7.0% to 8.5% 
as of June 30, 2007.  HPOPS uses a nominal interest rate assumption of 8.5% (net of expenses) with a 
stated inflation rate of 3.0%, which would suggest a real rate of return (risk-free rate plus risk 
premium) of 5.50%.   
 
The 2007 actuarial report indicated an asset allocation of about 30% fixed income and cash, with the 
remaining 70% in equities and alternative investments.  Based on current market indices, the fixed 
income/cash investments are projected to have a nominal yield around 4.0% to 6.0% per annum.  
Therefore, to achieve a total return of 8.5%, the equity/other component of plan investments must 
realize an average annual nominal rate of return of 9.5% to 10.5%. 
 
The HPOPS interest rate assumption of 8.5% is within our best estimate range, but clearly on the high 
end.   It is important to note that actual returns on FMV for HPOPS have exceeded the assumption 4 
out of the last 5 years, with an annual rate of return averaging 13.5% over the study period.  After 
applying the asset smoothing method, the annual rate of return on AVA averaged 7.0% over the study 
period, although AVA returns exceeded the 8.5% assumed rate over the most recent two years, as losses 
from the bear market period of 2000-2002 became fully amortized.   
 
A case can be made that the study period does not cover a full market cycle, excluding the bear market 
period of 2000-02, as well as what is looking like a similar or perhaps more severe economic downturn 
during the first half of 2008.   However, assuming a 0.0% rate of return on FMV for plan year ended 
June 30, 2008, the annual rate of return over the 6-year period 2002-2008 would still average 11.1% on 
FMV and 8.2% on AVA, as prior year gains continue to be recognized. 
 
We strongly encourage the City of Houston to discuss this important economic assumption with the 
HPOPS Board, and consider performing an asset/liability study, to confirm the 8.5% interest rate 
assumption is consistent with the current investment policy and expected performance in the future.  
ASOP No. 27 clearly states we should not give undue weight to recent experience, but the City of 
Houston may want to consider a more conservative assumption within the best estimate range after 
factoring in actual investment experience for a complete market cycle. 
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Salary Scale 
 
The salary scale used to project expected future pay increase for active members is also an important 
economic assumption used in the actuarial valuation model, having about 50% to 75% of the impact 
that would result from a change in the interest rate assumption of similar magnitude (since it applies to 
the active employee portion of pension obligations only).  HPOPS currently uses a salary scale rate of 
3.0% plus a merit increase ranging from 0.0% to 9.5% based on years of service and expected cycles 
of promotion over an entire career.     

Professional Guidance 
 
Similar to the approach for selecting the interest rate assumption, ASOP No. 27 recommends use of a 
building-block approach, with the salary scale assumption made up of an underlying inflation rate and 
two other basic components: 
 
• Productivity Growth:  Changes in pay levels due to change in the real value of goods and services 

per unit of work, reported by the Bureau of Labor Statistics as the National Average Wage and 
Salary Index (NWAGE).  As the chart below illustrates, the NWAGE nominal rate averaged 4.62% 
over the 26 years from 1980 to 2006, ranging from a low of 0.86% to a high of 10.07% during that 
period.  The spread between NWAGE and CPI averaged 0.55% over the same period, from a low 
of -4.33% to a high of +4.16%. 

 
• Merit Scale:  In addition to inflation and productivity growth, employees also receive pay increases 

due to factors that vary by employer and individual circumstances such as base pay and incentive 
compensation programs, collective bargaining agreements, competitive industry demands, personal 
performance, promotion, seniority and other factors.  The merit scale component tends to be higher 
during the early to middle stages of an individual’s career, then tapering off during the later years. 
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Survey Data 
 
Salary scale information was not included in the GASB and NASRA surveys. The 2007 comparison by 
the Texas Pension Review Board does include limited information on the salary scale assumption, but 
in some cases the data appears to be misstated or inaccurate.  For example, HMEPS is listed with a 
salary scale range of 3.0% to 5.5% which is partially correct, but missing the service based component 
of merit increase.  Likewise, HPOPS is reported with a fixed rate of 3.5% which is actually the payroll 
growth assumption.  

Conclusions – Salary Scale 
 
The current salary scale assumption used by HPOPS can fit within with the building block model of 
ASOP No. 27, with the baseline salary scale (before merit) of 3.0% and a combined productivity and 
merit scale ranging from 0.0% to 9.5% based on years of service and expected cycles of promotion 
over an entire career.  This custom salary scale assumption was developed based on a detailed study of 
plan experience in 2004 (updated in 2006), with input from the HPOPS staff and approved by the 
HPOPS Board.     
 
Given the recent changes in the HPOPS compensation structure and the powerful impact this has on 
liabilities and costs, we encourage the City of Houston to work closely with the HPOPS Board when 
changes to officer hiring/compensation practices are under consideration, and to continue regular 
experience study updates every 3-5 years to verify the salary scale assumption is remains on track.     

Payroll Growth 
 
The assumption used to project growth in total payroll for calculating amortization of the UAL should 
not necessarily be the same as the salary scale assumption.  Individual employees may experience this 
rate of pay growth as they progress through their careers, but employees exiting the workforce (due to 
termination, retirement, etc.) will in effect be replaced by lower paid entry level employees.  Assuming 
the total number of employees remains constant (i.e. no increase in head count), the net growth in total 
payroll will generally be less than the salary scale assumption and closer to the assumed inflation rate.  
 
HPOPS uses a payroll growth assumption of 3.5% per annum, 50 basis points higher than the 
underlying assumed rate of inflation, which is consistent with the building block approach of ASOP 
No. 27.  Based on historical data provided in the most recent actuarial report as of June 30, 2007, the 
actual rate of payroll growth averaged 4.9% per annum over the last 23 years, with 0.9% of this 
average annual rate attributable to population growth.   
 
Therefore, we believe the payroll growth assumption is reasonable, with some margin of conservatism 
built in (higher payroll growth experience shortens the amortization period).  As mentioned above, we 
encourage the City of Houston to work closely with the HPOPS Board when changes to officer hiring 
and compensation practices are under consideration.  
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Introduction 
 
The population of participants covered by a retirement system and the benefits they receive are directly 
impacted by unknown future contingencies such as employee termination, retirement, disability and 
death.  Under generally accepted actuarial practices, the probability of each one of these outcomes can 
be projected using decrement tables to predict changes in employee status which may depend upon 
parameters such as age, service, gender, health status, occupation, or calendar year.  In some cases, 
point estimates (100% probability of the event at a specific point in time) may be more appropriate.  
 
For example, using a standard mortality table, the probability of death within the next year is .001578 
for a male age 45, increasing to .0145350 for a male age 65.  Of course in the real world, you cannot 
have .014530 deaths; the number is either zero or one.  However, increasing the sample population size 
from 1 to 100,000 gives a more meaningful number of 1,453 expected deaths for males age 65.  
 
In addition to these demographic-type assumptions, other non-economic assumptions are necessary to 
predict election of optional forms of benefit – for example plans like HPOPS that include a Deferred 
Retirement Option Plan (DROP) – or to factor in the probability of ancillary benefit payments to a 
surviving spouse or other dependent. 
 

Professional Guidance 
 
ASOP No. 35 requires the actuary to use professional judgment in the selection of demographic and 
other non-economic actuarial assumptions considering the relevant universe of possible choices.  It 
also directs the actuary to consider the specific characteristics of the particular benefit provisions and 
covered group of the plan being valued.   
 
Reasonable demographic assumptions are defined as those that are expected to appropriately model the 
contingency being measured without producing any significant cumulative actuarial gains and losses 
over the measurement period.  ASOP No. 35 encourages the use of more sophisticated approaches if 
appropriate for the situation (e.g. large plans) while also acknowledging that simplified techniques may 
actually be more accurate in other situations (e.g. small plans).  
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Mortality Assumption 
 
Even for a large retirement system such as HPOPS, the number of plan participants covered does not   
necessarily represent a credible size population for development of a plan specific mortality table.  The 
Society of Actuaries performs comprehensive studies of mortality experience in the United States, and 
has published a number of standardized mortality tables over the years.  The three most recent studies 
of mortality experience produced the following tables commonly used today: 

• UP-94:  Based on uninsured pension plan experience projected to 1994, indicating significant 
improvements in mortality rates (longer life expectancy) over earlier mortality tables such as the 
1983 Group Annuity Mortality table and the 1984 Unisex Pension table. 

 
• GAM-94:  Based on group annuity insurance experience projected to 1994.  While the research 

indicated close similarity to the uninsured pension raw data, the final GAM-94 table includes an 
adjustment to provide a margin of conservatism for insurance company reserve setting purposes. 

 
• RP-2000 Mortality Table:  Developed to measure the Current Liability reported to the IRS for 

uninsured pension plans per the Retirement Protection Act of 1994.  As illustrated below, all three 
of these modern mortality tables produce very similar actuarial present value factors. 

 
 

Actuarial Present Value of $1,000 a Month Annuity 
(NRA = 55)
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ASOP No. 35 provides some specific guidance for the selection of mortality assumptions, including 
consideration of the likelihood and extent of mortality improvement in future years.  The three modern 
standard tables include mortality improvement (Projection Scale AA) through their respective creation 
dates, and the studies for each recommend that future mortality improvements be included preferably 
using a generational table (varying by age and year), or using a comparable static projection. 
 
Projecting mortality improvements is not a new concept, but the use of generational mortality tables 
has not been part of main stream actuarial practice in past years, due to programming limitations in 
actuarial software, but static projections of mortality improvement are becoming more common.  With 
all other variables held constant, reflecting a 15-year static projection of mortality improvement would 
increase pension liabilities and costs about 1.4%, compared to a 2.8% increase resulting from a 30-year 
static projection as illustrated below. 
 

Actuarial Present Value of $1,000 Month Annuity
15 and 30 Year Mortality Projection
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HPOPS currently uses the GAM-94 mortality table for healthy lives without adjustment or projection, 
and another standard table for disabled lives (1987 Commissioners Group Disabled Mortality).  In our 
opinion, projecting mortality improvement in the ongoing actuarial valuation is not yet a widespread 
practice, but rather a fairly recent emerging trend.  In fact, the 2006 experience study update prepared 
by Towers Perrin did raise this issue.  We encourage the City of Houston to open discussions with the 
HPOPS Board about reflecting static improvements in mortality rates at least to be current as of the 
valuation date, as well as exploring the feasibility of moving to a full generational mortality approach. 
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Retirement Assumption 
 
While use of standardized tables is appropriate to predict the probability of death, other demographic 
assumptions are more often customized based on the particular plan and population being valued.  An 
employer can encourage early retirement with generous “subsidized” pension plan benefits, or provide 
incentive to continue working by offering even higher rates of benefit accrual at later age/service levels 
to retain experienced workers.  Other employer provided benefits such as retiree medical coverage, and 
eligibility for Social Security and Medicare benefits can impact the timing of employee retirements. 
 
HPOPS currently uses a complex two-tiered table to predict incidence of retirement with rates varying 
by age and service, recognizing the minimum eligibility requirement (age 55) for employees hired after 
October 9, 2004.  At the point of expected retirement, 100% are assumed to make a DROP election for 
the maximum available duration (not to exceed 20 years).   
 

Age 20-21 22-23 24-25 26-27 28-29 30-39 40+
40-54 5% 5% 5% 10% 20% 20% 100%
55-59 5% 10% 10% 30% 30% 40% 100%
60-64 10% 10% 25% 50% 50% 50% 100%
65+ 100% 100% 100% 100% 100% 100% 100%

Age 20-21 22-23 24-25 26-27 28-29 30-37.5 37.5+
55-59 5% 10% 10% 30% 30% 40% 100%
60-64 10% 10% 25% 50% 50% 50% 100%
65+ 100% 100% 100% 100% 100% 100% 100%

Years of Service - Members After October 9, 2004

Years of Service - Members Prior to October 9, 2004

 
 
The current early retirement and DROP election assumptions were developed based on a detailed study 
of plan experience in 2004 (updated in 2006), and appear consistent with generally accepted actuarial 
practices.  However, given the recent changes in retirement eligibility and DROP provisions and the 
impact the early retirement assumption has on plan liabilities and costs, we encourage the City of 
Houston to work with the HPOPS Board to continue regular experience study updates every 3-5 years, 
to verify the assumptions remain reasonable and appropriate going forward. 
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Termination Assumption 
 
HPOPS uses a custom age-based table to predict the probability of employee termination.  By private 
sector standards the termination rates are fairly low, ranging from about 4.0% at ages 20-29 and then 
gradually declining from 3.0% at age 30 down to 0.0 after age 50.  For employees hired around age 26 
(average entry age), there is a 26% probability the officer will terminate before earning the minimum 
10-years of service required for a vested pension.  Based on the employee age/service distribution in 
the 2007 actuarial report indicating slightly more than 2,900 active employees with less than 20 years 
of service, we would expect about 55-60 employee terminations per year. 
 
The current termination assumption was developed based on a detailed study of plan experience in 
2004 (updated in 2006), and appears consistent with generally accepted actuarial practices.  Although 
the turnover assumption is not as powerful in the actuarial valuation model as the mortality table or 
retirement rates, we encourage the City of Houston to work with the HPOPS Board to include this 
assumption as part of regular experience study updates every 3-5 years. 

Disability Assumption 
 
HPOPS uses a custom age-based table to predict the probability of employee disability, with separate 
sex-distinct assumptions (female rates about 50% higher than males), and 100% of them assumed to be 
duty-related benefits.  Based on the plan design, disability at any age will essentially result in payment 
of the service retirement pension (minimum 20 years credit), plus a supplemental education allowance 
(total benefit 100% of final pay) for members sworn prior to October 9, 2004.   
 
Male disability rates range from 0.08% at ages 20-34, increasing to 0.2% by age 45 and 2.0% at age 60 
and higher.  For employees hired around age 26 (average entry age), there is about a 3-5% probability 
the officer will become disabled before completing the full 20-years of service required for a service 
related pension.  Based on the employee age/service distribution in the 2007 actuarial report indicating 
slightly more than 2,900 active employees with less than 20 years of service, we would expect around 
4-6 employee disabilities per year. 
 
The current disability assumption was developed based on a detailed study of plan experience in 2004 
(updated in 2006), and appears consistent with generally accepted actuarial practices.  Although the 
disability assumption is not as powerful in the actuarial valuation model as the mortality table or 
retirement rates, we encourage the City of Houston to work with the HPOPS Board to include this 
assumption as part of regular experience study updates every 3-5 years. 
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Other Non-Economic Assumptions 
 
In addition to the principal economic and demographic assumptions outlined above, there are a number 
of other non-economic assumptions used in the actuarial valuation model.  Below is a summary of the 
more significant other non-economic assumptions used by HPOPS and some observations for the City 
of Houston to consider: 
 
• Marital/Beneficiary Status:  In projecting future benefits for current active members, 90% of them 

are assumed to be married at the time of benefit eligibility.  Husbands are assumed 3 years older 
than wives, and dependent children are included as beneficiaries only if in payment status as of the 
valuation date.  These assumptions appear reasonable and consistent with generally accepted 
actuarial practice, but we recommend confirmation with actual experience if the necessary census 
data is readily available. 

 
• Valuation Pay:  Compensation for active members is based on actual pension eligible pay for the 

year preceding the valuation date, annualized for new entrants and projected forward using the 
salary scale assumption.  Special CMEPP and SOSP amounts from the 26 pay periods prior to the 
valuation date are excluded, except for employees eligible for the special grandfather transition. 
Given the history of HPOPS with changes in compensation structure and the definition of eligible 
pay having a powerful impact on liabilities and costs, including the risk of “anti-selection” noted in 
the 2006 experience study, we encourage the City of Houston to work with the HPOPS Board to 
continuously monitor that the compensation data and assumptions used to project pension plan 
liabilities and costs remain reasonable and appropriate. 

 
• DROP Balances:  The 2006 experience study also noted a potential exposure to “anti-selection” 

with the grandfathered transition pay and its impact on DROP elections.  As a result, the simple 
load assumption used in prior years (1% of DROP liabilities) was replaced in the 2006 valuation 
with a more explicit approach, comparing valuation estimates to actual DROP account balances 
and using the greater amount.  Given the recent changes to the DROP provisions and the powerful 
impact the feature has on liabilities and costs, we encourage the City of Houston to work with the 
HPOPS Board to continuously monitor that the data and assumptions used to project DROP related 
pension plan liabilities and costs remain reasonable and appropriate. 

 
• Census Data and Plan Provisions:  The 2007 actuarial report does not disclose default assumptions 

used in correcting incomplete or imperfect census data elements, nor any statement regarding plan 
benefit features that were not included in the valuation process.  The City of Houston may want to 
discuss with the HPOPS Board to confirm these issues are not applicable.  In addition, while not 
explicitly required by ASOP No. 23, a reconciliation of the census participants from one valuation 
to the next is common practice and we recommend this become part of the standard report.  Please 
note that under the limited project scope, RHI has not performed an independent audit of the 
census data or plan benefit provisions valued. 
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Overview 
 
Under generally accepted actuarial principles, each individual assumption should represent a best 
estimate of expected long-term experience, and should also be reasonable and realistic in the 
aggregate.  In addition to measuring gains and losses on plan assets and liabilities, the underlying 
assumptions themselves should be compared to actual plan experience and adjusted if necessary. 
 
Measuring plan asset gain/loss experience is fairly straight-forward, using readily available financial 
statements to compare the actual rate of return earned by the Fund to the assumed long-term interest 
rate.  However, a detailed gain/loss analysis of plan liability experience including the demographic and 
other non-economic assumptions requires historical census data reconciled with status codes assigned 
for each time period evaluated, which may not be available without extensive reconstructive effort. 
 
Based on the published actuarial reports over the period 2003-2007, below we compare the aggregate 
actuarial gain/loss that occurred for the plan asset and liability components respectively over the study 
period.  Minor fluctuations from year-to-year are common, but substantial differences or consistent 
trend over time merit further investigation. 
 

Plan Assets 
 
As noted earlier, actual returns on FMV for HPOPS have exceeded the assumption 4 out of the last 5 
years, with an annual rate of return averaging 13.5% over the study period.  After applying the asset 
smoothing method, the annual rate of return on AVA averaged 7.0% over the study period, although 
AVA returns exceeded the 8.5% assumed rate over the most recent two years, as losses from the bear 
market period of 2000-2002 became fully amortized.   
 
Assuming a 0.0% rate of return on FMV for plan year ended June 30, 2008, the annual rate of return 
over the 6-year period 2002-2008 would still average 11.1% on FMV and 8.2% on AVA, as prior year 
gains continue to be recognized.  Even after application of the smoothing method, the impact of market 
volatility is still present in the AVA calculation.  As summarized below, the net actuarial gain/(loss) due 
to plan asset experience as a percentage of AVA ranged from -0.73% to 2.15% over years 2003-2007. 
 

Valuation Year 2003 2004 2005 2006 2007
AVA $2,394,411 $2,466,070 $2,508,794 $2,681,375 $3,004,927
Asset Gain/(Loss) ($17,446) $52,939 $23,151 $13,961 $53,404
% Change -0.73% 2.15% 0.92% 0.52% 1.78%  
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Actuarial Liability 
 
As summarized below, the actuarial (gain)/loss due to plan liability experience (excluding assumption 
changes or impact of plan amendments) as a percentage of the actuarial liability was 2.83% in 2003 
and 6.17% in 2004, but averaging less than 1.0% for years 2005-2007.  Although we do not have the 
full historical information, it appears the significant 2004 actuarial loss was attributable to changes in 
employee compensation and the definition in eligible pay, partially offset by a major redesign in plan 
benefits for officers sworn after October 9, 2004.   
 
The liability loss in following years is relatively small (averaging less than 1.0%), although the trend 
line should be watched carefully going forward.  On an aggregate basis, however, liability experience 
over the more recent portion of the study period indicates the demographic and other non-economic 
actuarial assumptions are reasonably accurate predictors of plan operation. 
 

Valuation Year 2003 2004 2005 2006 2007
Actuarial Liability $2,874,738 $3,339,224 $3,392,974 $3,633,145 $3,857,680
Liab (Gain)/Loss $81,374 $206,137 $34,213 $3,128 ($30,860)
  % of AL 2.83% 6.17% 1.01% 0.09% -0.80%  

Normal Cost Rate 
 
The Entry Age Normal Level Percent of Pay cost method allocates the current year’s cost that will 
remain level as a percentage of the participant’s pay.  This cost method not only allocates the true cost 
of the plan over an employee’s working lifetime but it also produces a cost pattern that is more fair and 
equitable across generations of tax payers. 
 
The City’s portion of the Normal Cost has dropped from 18.9% in 2003 to 16.0% in 2007, primarily 
due to recognition of the lower overall benefit levels for officers sworn after October 9, 2004.  This 
trend should continue, as officers retiring under the prior plan benefit structure are replaced by new 
hires covered under the reduced benefit structure, unless there are other changes to the plan provisions, 
actuarial assumptions or major changes in the demographics. 

Funded Status Progress 
 
The funded status is the most important measurement of the progress toward securing the pension 
promise and ensuring the plan cost is allocated fairly across generations of tax payers.  The HPOPS 
funded ratio dropped from 102% in 2000 down to 74% in 2004, remaining at that level until the 2007 
valuation indicated an increase to 78%.  The City of Houston should continue to monitor the funded 
status especially in light of the recent financial market turmoil, to ensure the current funding policy 
will be adequate to amortize the unfunded actuarial liability over a reasonable period. 
 




















