SOCIETY OF ACTUARIES

Public Pension Finance Symposium
May 2009

Session 2: The Rationale for Traditional Actuarial
Models

Actuarial Methods and Public Pension Funding Objectives:
An Empirical Examination

Norman L. Jones, Brian B. Murphy, Paul Zorn




ACTUARIAL METHODS AND PUBLIC PENSION FUNDING OBJECTIVES:
AN EMPIRICAL EXAMINATION

Norman L. Jones, Brian B. Murphy, and Paul Zorn*

ABSTRACT

This paper examines the degree to which certain actuarial methods satisfy public pension plan
funding objectives. It compares the funding patterns that result from a conventional actuarial
approach used by the majority of public plans with patterns that result from the “market value of
liability” (MVL) approach. The comparison is made by applying these approaches to a modeled
public plan based on historical demographic, economic, and investment data over the period
from 1978 to 2008. The paper finds that funding under the MVL approach would likely result in
rapid and erratic changes to a public plan’s normal costs, accrued liabilities, and funded levels,
largely due to changes in the MVL discount rate. By contrast, conventional funding results in
measures that are more stable and predictable over time. Consequently, the paper concludes that
the conventional approach is more effective in meeting the funding objectives of public pension
plans. The serious instabilities in the MVL measures would most likely lead either to erratic
demands on government resources or plan terminations. If the MVL approach were applied, we

believe it would ultimately be abandoned as being too unstable for state and local governments.

! Norman L. Jones, FSA, MAAA, EA, FCA, MA, is Chief Actuary for Gabriel, Roeder, Smith & Company (GRS),
with 44 years of experience in the design, implementation, and valuation of many public plans. Brian B. Murphy,
FSA, MAAA, EA, FCA, Ph.D. is a Senior Consulting Actuary and the President of GRS, with 29 years of
experience related to public employee benefits and public pension plans. Paul Zorn, MAPPS, is Director of
Governmental Research for GRS, with 25 years of research and consulting experience in public finance and public
pension plans.
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INTRODUCTION

Recently, there has been considerable discussion within the actuarial community regarding the
advantages and disadvantages of applying the “market value of liability” (MVL) to public
pension plans. Proponents argue that using the MVL is essential for achieving transparency in
financial reporting and for sustaining public pension plans, which they believe are threatened by
growing unfunded liabilities, unsustainable benefit promises, investment allocations containing
excessive risk, and a propensity of governments to shift costs to future taxpayers.> However,
many actuaries who work with public plans take issue with this position. They argue against
applying the MVL to either financial reporting or plan funding on the grounds that it would
overestimate public plan costs and liabilities, increase the volatility of contributions, and confuse
decision-makers, taxpayers, and the media, all without achieving the stated goal of improving

transparency in financial reporting.

Among MVL proponents, there is also debate about how the theory should be applied. Some
suggest it should be used to present information in actuarial valuation reports, but not used to
determine plan contribution rates. Others suggest that it should be used to determine
contribution rates. Still others see it as a useful tool for examining investment risk, but not for

measuring plan liabilities or contributions.

Most arguments for and against the MVL approach are based on theoretical constructs. This
paper attempts to develop more empirical information about the funding patterns and

contribution rates that result from applying MVL measurements, compared with a more

2 Ennis (2007).
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conventional approach typically used by public plans. This is done by applying the MVL
approach to a modeled plan, based on data from a medium-sized statewide public pension plan,
over the period from 1978 through June 2008. The MVL results are then compared with results
obtained by applying the more conventional approach. Because constructing a model necessarily
requires certain abstractions and simplifications, we consider our results illustrative rather than
definitive. Nevertheless, we believe they offer new and useful insights into these different
actuarial approaches. The paper concludes with a discussion of how the results relate to public

pension funding objectives.

METHODOLOGY

Most U.S. public pension plans determine their actuarial costs and liabilities using the entry age
normal cost method and a present value discount rate based on the expected long-term returns of
plan investments. The entry age normal cost method includes projected future service and salary
in the calculation of normal costs and determines contribution rates as a level percent of payroll.
In determining plan funded levels, many public plans average (or “smooth”) investment gains
and losses into the recognized value of assets over a period of time, typically 5 years.® These
smoothing methods are used to mitigate the effects of short-term investment fluctuations on plan
costs and liabilities, and to establish contribution rates which are intended to remain a reasonably
level percent of payroll over time. This is referred to as the “conventional approach” throughout

the paper.

® Brainard (2008), p. 3. Although a few public plans value assets at market, most average investment gains and
losses over 3 to 5 years, and sometimes longer.
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The MVL approach uses the unit credit actuarial cost method and a discount rate based on risk-
free (e.g., Treasury) bond yields.* The unit credit cost method excludes future service and salary
increases from the accrued liability, and bases normal costs only on one additional year of
service and salary after the valuation date. In determining plan funded levels under the MVL
approach, the market value of assets is used as of the valuation date. The MVL method is
intended to determine a “market value” for the plan liabilities, as if the liabilities could be bought
and sold in the financial markets. Whether MVL actually reflects the market value of plan
liabilities, or even if there is such a thing, are important issues; however, they are outside the

scope of this paper.

The modeled public plan used in this study is based on historical valuation data from a medium-
sized statewide public plan covering general employees, as of June each year. Given our
experience with public plans, we believe the characteristics of the modeled plan are reasonably
representative of other public plans covering general employees and teachers.”> From 1978 to
2008, the number of active plan members grew from 33,000 to 54,000. During the same period,
the average age of active members increased from 41 to 45, and average years of service
increased from 9 years to about 11 years. These statistics reflect the general aging and tenure
characteristics among general public employees and teachers, and show that the covered
workforce is not a closed group. Also during the period, the number of annuitants grew from

6,600 to 30,000, causing the active/annuitant ratio to fall from 5.0 in 1978 to 1.8 in 2008.

* There is some difference of opinion in the MVL literature regarding whether the discount rate should be based on
yields of Treasury bonds or of investment-grade corporate bonds. This paper uses the yields on 30-year Treasury
bonds as the risk-free rate.

> Plans for public safety employees have different demographic and benefit characteristics than plans for general
employees and teachers. Consequently, the specific results of this study may not necessarily be representative of
public safety plans. However, it is likely that the general results would be similar for public safety plans.
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Additionally, the average age at retirement fell from 64 to 60, and the average age of annuitants

fell from 71 to 69. The plan also paid automatic cost-of-living adjustments to annuitants.

The results we report under the conventional approach are based closely on the actual valuation
results of the public plan. However, certain changes were made to improve the consistency of
results for the purposes of this study. For example, while the statewide plan’s amortization
period for unfunded liabilities varied from year to year, it was set to a 30-year open period for
the study, and was applied in the same way under both the conventional and the MVL
approaches. This was done to simplify the analysis by excluding the variability that would have
otherwise resulted from a changing amortization period. Since many public plans use a 30-year
open amortization period, we believe the results are still representative of a typical public plan.

The impact of shorter amortization periods on MVL contribution rates is discussed on page 22.

The MVL valuation results were derived from the conventional valuation results by applying
certain factors developed during a recent MVL study for the plan. First, the actuarial accrued
liability (AAL) determined under the entry age normal cost method was converted to the
accumulated benefit obligation (ABO) under the unit credit cost method by applying a factor
developed from the plan’s data. Next the ABO was converted to the MVL by adjusting the ABO
to reflect risk-free discount rates (based on annual 30-year Treasury bond yields). This was done
by applying a formula reflecting the duration and convexity of plan liabilities. The duration and
convexity factors were determined separately for active and annuitant members from plan data.
The formula was applied separately to the liabilities of active and retired members, with the
duration and convexity factors assumed to be constant over the study period. Finally, MVL

normal costs were determined by multiplying the MVL for active members by a normal cost
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conversion rate based on plan data. Additional information about the methodology is presented

in the appendix.

Because the study results are strongly influenced by the discount rates, it is useful to review the
history of discount rates over the study period, as presented in Chart 1.

Chart 1
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Under the conventional approach, the long-term assumed rate of return on plan investments is
used as the discount rate for valuing plan liabilities. For the vast majority of public plans, this
discount rate lies in a range from 7.0% to 8.5%, with many plans using 8.0%.° For the modeled

public plan, the discount rate was 7.0% for the first 8 years, 8.0% for the next 6 years, and 8.5%

® Brainard (2008), p. 8.
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for the remaining years. By comparison, the average rate of return earned on plan investments

over the period (through June 2008) was 10.7%, with a standard deviation of 10.2%.

Under the MVL approach, a discount rate representing “risk-free” securities is used for valuing
plan liabilities. Generally, this is interpreted to mean a discount rate based on long-term
government bond yields, although other rates have been suggested by some MVL proponents.
Our study uses annual yields on 30-year Treasury bonds as of the June valuation dates. As
shown in the chart, these bond yields fluctuated widely during the study period. During the early
part of the period, 30-year Treasury yields were very high (almost at 14% in 1982 and 1984). In
1986, they fell to 7.6% and then remained between 8% and 9% through 1992, after which they
fell erratically over the remainder of the period to below 5% in 2008.” Because plan accrued
liabilities are inversely proportional to the discount rate, a lower discount rate results in higher

accrued liabilities, and vice versa.

RESULTS

Normal Costs

A plan’s normal cost is the present value of benefits attributable to service performed in a given
year. Under conventional (entry age normal cost) funding, the normal cost includes benefits
attributable to projected service and salary. Under MVL funding, the normal cost includes only
benefits attributable to the next year’s service and salary. Chart 2 shows normal costs under the

conventional and MVL funding approaches.

" The U.S. Treasury discontinued issuing 30-year Treasury bonds from February 2002 to March 2006. During this
time, the Treasury estimated the yield on 30-year Treasury bonds for certain tax purposes using the yield on the 30-
year Treasury bond maturing in February 2031. Consequently, some of the fluctuations in Treasury yields between
2002 and 2006 stem from the federal policy decision to discontinue 30-year bonds.
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Chart 2

Conventionaland MVL Normal Costs
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Conventional normal costs were 6.4% of covered payroll in 1978 and remained between 6% and
7% through 1985, after which they increased to 9.5% in the late 1980s, and then fell to about
8.0% in 1992, where they remained through 1996. In 1997, normal costs increased to 9.3%, and
then fell to around 8.5% in 2001, where they remained through 2008. The increases in normal
costs were roughly coincident with four benefit increases over the period and the decreases were
roughly coincident with increases in the long-term return assumption. For the period as a whole,
normal costs averaged 8.1% with a standard deviation of 1.1%. A key factor in keeping normal

costs stable was the use of a long-term expected return assumption.
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MVL normal costs were 7.9% of covered payroll in 1978 and fell to 6.2% in 1985. This decline
in MVL normal costs was due to sharp increases in the MVL discount rate, from 8.5% in 1978 to
13.9% in 1982. MVL normal costs rose to 10.2% in 1986 (due to the fall in the discount rate)
and remained between 9% - 10% of covered payroll through 1991. After 1991, MVL normal
costs increased rapidly and erratically due to declines in the MVL discount rate which continued
(with fluctuations) through 2008. MVL normal costs reached 30% of covered payroll in 2003
and about 36% in 2008. Over the 1978 to 2008 period, MVL normal costs averaged 17.2% of
covered payroll, with a standard deviation of 9.6%. Note that MVL normal costs become more

sensitive to changes in the discount rate as the discount rate declines.

Accrued Liabilities

Accrued liabilities are measured as the present value of accrued benefits under the cost method
being used. Under the conventional approach, accrued liabilities include projected salary and
service in the value of benefits. Under the MVL approach, accrued liabilities include benefits
based only on salary and service at the valuation date. Chart 3 shows both conventional and

MVL accrued liabilities over the 30-year period.

5/4/2009 Gabriel Roeder Smith & Company -11-



Chart 3

Conventionaland MVL Accrued Liabilities
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Conventional accrued liabilities were $441 million in 1978 and grew steadily to $9.1 billion in
2008, mostly as a result of an expanding covered payroll and a growing retired life group. MVL
accrued liabilities were $248 million in 1978, and remained less than conventional accrued
liabilities through 1994, largely due to the high yields on 30-year Treasury bonds during this
period. From 1995 through 1997, accrued liabilities under both approaches were roughly the
same. However, as 30-year Treasury bond yields declined after 1992, MVL accrued liabilities
grew more rapidly and erratically than under the conventional approach, reaching $12.7 billion
in 2008. The erratic growth in MVL liabilities is especially evident in 2003, 2005, and 2008,
when MVL liabilities increased by more than $1.6 billion each year, due largely to declines in

the MVL discount rate.
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Assets

Actuarial valuations for public plans are primarily used to measure funding progress and
establish plan contribution rates which, when combined with current assets and future
contributions, are sufficient to sustain the plan over time. Under both MVL funding and
conventional funding, contributions are made that build up investable assets. For actuarial
purposes, under the conventional funding approach, investment gains and losses each year are
usually averaged into the recognized value of assets, typically over a period of 5 years. Under
MVL funding, the market value of assets is used, and so investment gains and losses are

recognized immediately.

To facilitate comparison, assets under both funding methods are assumed to be invested in
accordance with the plan’s investment policy. In the late 1970s, the model plan’s asset
allocation was weighted more toward fixed income securities, with about 35% in equities and
65% bonds.® However, over time the asset allocation shifted toward equities and by the late-
1990s was roughly 70% in equities and 30% in bonds. Starting in 2000, a growing portion of the
portfolio was also placed in alternative investments. In a later section of this paper, we examine
the effect of investing MVL assets solely in long-term government bonds. Chart 4 shows the

growth of assets under the two approaches.

8 As discussed in the Appendix, asset allocations for the model plan prior to 1983 were established using the asset
allocations for public plans presented in the Federal Reserve’s Flow of Funds reports from 1978 to 1982.

5/4/2009 Gabriel Roeder Smith & Company -13-



Chart 4

Assets - Conventional and MVLFunding
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As shown in Chart 4, under conventional funding, the actuarial value of assets (using 5-year
smoothing) grew from $300 million in 1978 to $7.7 billion in 2008. Over the period from 1996
to 2000, assets grew rapidly, largely due to high returns in the domestic equities markets. Asset
growth tapered off in 2000, due to the equity market declines from 2000 through 2002. Growth
resumed in 2003 and continued through June, 2008.° Chart 4 also shows the market value of
assets under conventional funding. Note that asset smoothing evened out the impact of both

market gains and market losses throughout the study period.

® Given the recent market declines, the value of assets has fallen significantly since June 2008. However, the current
decline does not change the historical patterns that are examined in this paper. While it would be useful to examine
the current decline, we will leave that for a future paper.
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Under MVL funding, the market value of assets grew from $260 million in 1978 to $13.1 billion
in 2008. Because assets are not smoothed under the MVL approach, asset growth is more
volatile. While assets may appear to have performed better under MVL funding, this is not the
case since the same asset allocations are assumed under both methods. The higher level of assets
accumulated under MVL funding is due largely to the higher MVL normal costs in the later

years, which caused higher contributions to be paid to the plan.

Funded Levels

Funded levels are determined by dividing the value of plan assets by accrued liabilities. Often,
funded levels are used by decision-makers and the media as a measure of the financial health of a
plan. In addition, funded levels may be used to decide whether benefit enhancements are

affordable. Chart 5 shows plan funded levels under conventional and MVL funding.

Chart5s
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Under conventional funding, the funded level in 1978 was 68%. It fell to 63% in 1981, and then
grew slowly (and with some volatility) to 93% in 2001. It then fell again to 81% in 2006, and
increased to 84% in 2008. The mean funded level was 79% with a standard deviation of 9%.
The increases in plan funded levels over the period from 1978 to 1999 are largely attributable to
investment performance, with especially strong returns during the late 1990s. The low rate of

annual change in the plan’s funded levels is partly attributable to asset smoothing.

Under MVL funding, the funded level was 105% in 1978. It grew quickly and erratically to
143% in 1985, fell to 90% in 1986, rose again to 111% in 1987, and then fluctuated between
80% and 100% until 2003, when it fell to 71%. It then increased to 117% in 2007 and fell to
103% in 2008. The mean funded level was 98% with a standard deviation of 17%. The
volatility in the MVL funded level was due to two factors: (1) changes in the liabilities due to
changes in the MVL discount rate, and (2) immediate recognition of investment gains and losses

in the market value of assets.

Contribution Rates

As mentioned earlier in the paper, the primary purposes of actuarial valuations in the public
sector are to measure funding progress and to establish plan contribution rates. Contribution
rates are determined by adding plan normal costs together with the amortized value of unfunded
(or more than fully funded) accrued liabilities. As a result, when accrued liabilities exceed
assets, the amortized value of the unfunded liability is added to the contribution rate. When
assets exceed liabilities, the additional assets are amortized to reduce the contribution rate for the

purposes of this study.
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For many public plans, an open 30-year period is used for this amortization. Under MVL
funding, proponents typically advocate a much shorter amortization period. However, to
simplify the analysis, the same 30-year period is used under both approaches. Chart 6 shows the
contribution rates as a percent of payroll under both.

Chart 6

Conventionaland MVL Total Contribution Rates
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In many ways, Chart 6 is similar to Chart 2 showing normal costs. The difference is that Chart 6
includes the additional amounts needed to amortize the unfunded (or more than fully funded)
accrued liabilities. Under conventional funding, because the funded level was below 100% over
the study period, additional contributions were needed to amortize the unfunded liabilities and

were added to normal costs. As a result, total contributions were 8.5% of covered payroll in
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1978 (2.1 percentage points above normal cost that year) and increased to 13.2% in 2008 (4.5

percentage points above normal cost).

Under MVL funding, the contribution rates were 7.5% of covered payroll in 1978 (0.4
percentage points below normal cost), falling to 2.8% in 1985 (3.4 percentage points below
normal cost), then sharply increasing to 11.3% in 1986 (1.1 percentage point above normal
costs), and remaining between 8% and 12% through 1991. After 1991, contribution rates rose
rapidly and erratically to about 40% in 2003 (9.1 percentage points above normal cost), falling to
about 25% in 2007 (6.5 percentage points below normal cost), and then jumping again to 34.5%

in 2008 (1.3 percentage points below normal cost).

Much of the volatility in MVL contribution rates is due to the volatility in MVL normal costs
which, in turn is related to the discount rate. The additional volatility in MVL contribution rates
is due to the greater variations in funded levels under the MVL approach, as well as the impact

of the changing discount rates on the amortization of unfunded liabilities.

It is important to note that the study assumes all contributions were made to the plan in all years
under both approaches. However, realistically, it is unlikely that contribution rates of 30% (or
more) could be paid by the plan’s sponsor. Moreover, contribution rates that jump from 30% to
40% in one year (2003), fall back to 30% the next, jump to 37% the next, and fall to 25% two
years later could well lead to the closing of the plan, or (perhaps more likely) abandonment of

the computation method.
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MVL Assets Invested in Long-Term Government Bonds

One potential criticism that might be applied to this study relates to our assumption that MVL
assets would be invested in the same asset allocation as under the conventional approach. MVL
proponents have noted that volatility in the MVL funded level can be minimized by investing
MVL assets in a portfolio of matching securities (e.g., government bonds or similar derivatives)
with durations aligned with the plan’s accrued liabilities. In this way, increases in accrued
liabilities resulting from related declines in the MVL discount rate could be offset by increases in
the value of the matching government bonds, whose prices would increase in conjunction with

the declines in bond yields.

To examine this further, we modeled investing MVL assets in long-term government bonds
using historical annual total returns (income plus price appreciation) earned on such bonds.
Although a real matching portfolio would be built using derivatives to synthesize government

bonds, the simplified analysis below may provide useful, if not conclusive, information.

Chart 7 shows the MVL funded levels that result from investments in the diversified portfolio
compared with the funded levels that result from investments in long-term government bonds. In
both cases, the MVL approach is used to determine the accrued liabilities and contribution rates.
As shown in the chart, considerable volatility in funded levels occurred under both approaches.
As one would expect, funded levels based on the diversified portfolio were higher in years when
accumulated investment returns were greater than those in the bond portfolio. This was the case

from 1980 to 1984, 1996 to 2001, and 2006 to 2008.
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Chart 7

MVLFunded Levels - Diversified vs. Govt. Bond Portfolio
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However, while the fluctuations in MVL funded levels under both portfolios were fairly erratic
through the mid-1990s, the volatility in MVL funded levels based on the government bond
portfolio declined after 1996. Then, starting in 2000, it trended upward until reaching 90% in

2002, where it remained through 2008.

In considering these results, it should be noted that the duration of the long-term government
bond portfolio was not perfectly aligned with the duration of the plan liabilities, due to data

limitations. Moreover, in determining plan contributions, the unfunded MVL was amortized
over an open 30-year period. This may be why the MVL funded ratio using the government

bond portfolio does not converge to 100% over the length of the projection period.
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Chart 8

MVL Contribution Rates - Diversified vs. Govt. Bond Portfolio
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Chart 8 shows MVL contribution rates under both portfolios. While investing in a government
bond portfolio may help to reduce the volatility in funded levels under MVL funding, it does not
decrease contributions. For the most part, the MVL contribution rates under the bond portfolio
are the same as or higher than those under the diversified portfolio. Even after the MVL funded
ratio under the bond portfolio converged to 90% in 2002, the related MVL contributions still

fluctuated between 30% and 40% of covered payroll.
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MVL Contributions Based on Shorter Amortization Periods

Chart 9 shows the impact on MVL contributions of lowering the amortization period to 5 and 10
years. MVL proponents would likely regard a shorter amortization period as more consistent
with the theory underlying MVL funding than the 30-year amortization period used initially in
this paper.

Chart 9

MVL Contribution Rates Under Different Amortization Periods
(Conventional Asset Allocation)
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Since shorter amortization periods result in faster recognition of the unfunded accrued liabilities,
the effect of the shorter amortization period is to increase the volatility in MVL contribution

rates.
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MVL Contributions Based on a Different Treatment of COLAS

The initial analysis included the plan’s automatic cost-of-living adjustment (COLA) in the
accrued liability under the MVL approach. MVL proponents may argue that COLAs (at least
non-guaranteed COLAs) should not be part of the MVL accrued liability and so should be
recognized in the unfunded accrued liability on a year-to-year basis. Chart 10 shows the impact
on MVL contribution rates when COLAs are included in the unfunded accrued liability only
after they are granted and amortized over a 10-year period. This lowers the MVL contribution
rates somewhat, but has little impact on their volatility.

Chart 10

MVL Contribution Rates with Different COLA Treatments
(MVL Assets Invested in Diversified Portfolio)

60%

50%

40%
A A
30% \.. % %!ﬂ \

> n

Contribution Rates (% of Payroll)

9 B g

20% ; ’i\vl V

10% vf&@/
Loy U

NE-
Nl
I--I...__.\.‘}i
0%

[e0] o o < Yo} o] o o < Yo} 0 o o~ < Yo} 0
~ 0 0 0 [ee] 0 [e)] [e)) [e)] (o)) (o)) o o o o o
[e)] (o)} (o)} ()] [e)] [e)] (o)} (o)} ()] [e)] [e)] o o o o o
i i i i i i i i i — — o o o (V] (o]

—#~MVL - COLA (10 yr Amortization) =m=MVL - COLA (Included in Accrued Liability)

5/4/2009 Gabriel Roeder Smith & Company -23-



DISCUSSION: PUBLIC PLAN FUNDING OBJECTIVES

Public plan actuarial valuations take place in a public forum which includes taxpayers, public
officials, plan members, and other stakeholders. To be useful, the valuation results must satisfy a

variety of objectives, as discussed below.

Objective 1: Valuation Reflects Plan Dynamics

A fundamental principle underlying actuarial valuations is that the results fairly reflect the
characteristics of the benefits measured and the purpose for which the valuation is used.
Different actuarial methods are used for different purposes. For the purpose of funding an on-
going plan, actuarial principles provide that the methods and assumptions should reflect the

dynamics of the plan. *°

Under MVL funding, changes in the discount rates have a strong impact on plan contributions
and liabilities, even in the absence of changes in plan benefits. As was shown in Chart 3,
declines in the MVL discount rate in 2003, 2005, and 2008 increased the plan’s accrued
liabilities by $1.6 billion each year, even in the absence of benefit changes to the plan. In
addition, increases in the MVL discount rate in 2004 and 2006 resulted in large declines in plan
accrued liabilities. Rather than reflecting the underlying dynamics of the plan, the MVL

approach reflects the underlying dynamics of its discount rate, in this case U.S. Treasury bonds.

Our analysis also suggests that, under MVL funding, the use of a discount rate based on long-

term government bond yields could significantly understate contributions in times of high

10 Actuarial Standard of Practice No. 4, § 3.11.b. states: “The attribution of normal costs should bear a reasonable
relationship to some element of the plan’s benefit formula or the participants’ compensation for service.”
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interest rates and overstate contributions in times of low interest rates. As shown in Chart 6,
MVL contributions as a percent of covered payroll were one-third of conventional contributions
in 1985 (after a period when 30-year Treasury bond yields were over 13%) and 4 times
conventional contributions in 2003 (after a period when 30-year Treasury bond yields were
under 5%). The MVL acts to reduce contributions at times when it is relatively easy to make

money in the bond markets.

Objective 2: Stable Contribution Rates

State and local governments are subject to practical constraints when funding their pension plans.
Additional revenues needed for additional plan contributions might well require changes in tax
rates that can only be obtained through the legislative process or through a popular vote.
Consequently, changes in pension contribution rates may be subject to a lengthy and possibly

contentious political process.

As a result, public officials prefer actuarial methods that produce stable contributions rates. This
may be why the majority of public plans use the entry age normal cost method. This paper has
demonstrated that MVL funding would likely produce contribution rates that, during many years,
are much higher and more volatile than those produced by conventional funding. This would

make it considerably more difficult to obtain legislative approval for plan funding.
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Objective 3: Equitable Allocation of Pension Costs

Because taxes are obligatory, the issue of fairness plays a role in determining how public pension
costs should be allocated among current and future taxpayers. In addition to improving the
stability of contribution rates, the conventional approach also allocates normal costs as a level
percent of payroll over time. Since taxpayer incomes can be assumed to increase at roughly the
same rate as payroll, the tax revenues required to pay pension normal costs can remain at roughly

the same level of taxpayer income from year to year.'

MVL proponents argue that the conventional approach does not recognize the full cost of
investment risk and therefore will require future taxpayers to pay more. However, using the
MVL approach does not necessarily mean that future taxpayers will pay less than current
taxpayers at any given point in time. As shown in Chart 6, if MVL funding had been in place
from 1978 to 2008, taxpayers in 2003 would have paid contribution rates amounting to 40% of
covered payroll, 14 times higher than the 2.8% they would have paid in 1985. With
conventional funding, contributions would have increased from 8.5% in 1978 to 13.9% in 2006
(1.6 times higher), which is not surprising given that the benefit multiplier increased from 1.25%

to 1.70% over the period.

Objective 4: Coordination of Accounting and Funding Measures
The evolution of governmental accounting standards over the last 25 years has lead the
Governmental Accounting Standards Board (GASB) to conclude that public pension plans are

best understood by stakeholders when the related costs and liabilities that are presented in the

1 The GFOA’s Recommended Practice: Funding of Public Employee Retirement Systems calls for contributions as
a percentage of active member payroll to remain “approximately level from generation to generation.”
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government’s financial reports are the same as those used to actuarially fund the plan.*2
Otherwise, substantial confusion is likely to be created among decision-makers, taxpayers, plan

members, and the media.

If the MVL approach were substituted for the conventional approach in disclosing pension
liabilities, and related contribution rates, in government financial reports, considerable confusion
would result. This confusion would not only occur in the transition year, when vastly different
costs and liabilities would suddenly be reported, but on an ongoing basis as well. Large swings
in the contribution rates due to changes in the MVL discount rate would likely confuse and alarm
all stakeholders, especially in the absence of plan changes. This could lead to poor policy

decisions and ultimately the abandonment of public pension plans.

Even if the MVL were only disclosed as an alternative measure of plan liabilities, confusion
would likely result. Given the significant difference between the conventional and MVL accrued
liabilities, stakeholders would likely question both. Moreover, MVL liabilities would be highly
volatile, with much of the volatility due to changes in the discount rates, rather than changes in
the benefits promised by the plan. As a result, its use would be inconsistent with the objectives

of transparent financial reporting.

CONCLUSIONS

This paper is intended to provide empirical information on the effect that applying MVL

principles would have on reported costs, accrued liabilities, and funded levels of public pension

12 GASB Statement No. 25, paragraph 131.
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plans. The results show that MVL funding would result in rapid and erratic changes to plan
normal costs, accrued liabilities, and funded levels as a result of changes in the MVL discount
rate. By contrast, conventional funding results in measures that are more stable and predictable
over time. Consequently, the conventional approach is more effective at meeting the funding
objectives of public pension plans. The serious instabilities in the MVL measures would most
likely lead either to erratic demands on government resources or plan terminations. If the MVL
approach were applied, we believe it would ultimately be abandoned as being too unstable for

state and local governments.
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APPENDIX - DETAILED METHODOLOGY

The results presented in this paper were developed using a model plan based on historical data
from a statewide public plan covering general employees. Historical demographic and economic
data for the plan were collected from actuarial reports prepared from 1984 to 2008. For the
period from 1978 to 1982, demographic and economic data were extrapolated based on trends
exhibited in the valuation reports. Similarly, data regarding the plan’s asset allocations from
1983 to 2008 were obtained from the plan’s annual financial reports. Asset allocations prior to
1983 were established using the aggregate asset allocations for public plans between 1978 and

1982, as presented in the Federal Reserve’s Flow of Funds reports.

Conventional Valuation Methodology

For the period from 1983 to 2008, the plan’s normal costs and actuarial accrued liabilities (AAL)
reported in this paper were based largely on the plan’s actuarial valuations. The entry age
normal actuarial cost method was used throughout this period, with discount rates reflecting
long-term investment return assumptions. These assumptions changed twice: from 7.0% to 8.0%
in 1986, and to 8.5% in 1992. The benefit multiplier also changed several times during the
period: from 1.25% to 1.33% in 1984, to 1.5% in 1988, to 1.6% in 1994, and to 1.7% in 2000.
The plan provided automatic cost-of-living adjustments based on price inflation for much of the
period. For the period before 1983, normal costs and accrued liabilities were determined by
applying the methods and assumptions used in the 1983 valuation to the extrapolated

demographic and economic data.
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The market value of plan assets was determined using investment returns based on historical
asset allocations, which varied over time. Over the 30-year period ending June 2008, investment
returns averaged 10.7% annually, with a standard deviation of 10.2%. To obtain the actuarial
value of plan assets (AVA), annual investment gains and losses were smoothed into asset values
over 5 years. Plan funded levels were determined by dividing the smoothed actuarial value of
assets by the actuarial accrued liability. The unfunded accrued liability (UAL) was determined
by subtracting the AVA from the AAL. Plan contributions were determined by adding normal
costs to the level percent of payroll amortization of the UAL, using a rolling (open) 30-year

amortization period.

While the model plan is based on the historical valuation, certain adjustments were made to
simplify the analysis and remove variability that was judged to be extraneous to the study. For
example, under the plan’s historical valuations, the period for amortizing unfunded liabilities
varied from year to year. To eliminate the impact of these changes from the study results, a 30-
year open amortization period was used across all years. While this change did cause computed
contribution rates to vary from historical contribution rates in some years, the change did not
materially affect the contribution rates on average. Computed contribution rates averaged 11.2%

of covered payroll compared with average historical rates of 11.0% over the period.

MVL Valuation Methodology

The MVL valuation results were derived from the conventional valuation results by applying
certain factors developed during a recent MVL study for the plan in 2008. First, the actuarial
accrued liability (AAL) determined using the conventional approach was converted to the

accrued benefit obligation (ABO) under the unit credit cost method. This was done by applying
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a conversion factor based on the ratio of the ABO to the AAL determined for the plan in the
2008 study. In addition, adjustments were made to reflect the increasing average age of active
members over the study period. Next the ABO was converted to the MVL, by applying a

formula reflecting the duration and convexity of the liabilities, specifically:**

MVL, = ABO; + { [ ((ret — Tty * D) + (M * C> l * ABO, }

Where:

re= expected return at time t

rt; = 30-year Treasury yield at time t

D = duration of liabilities

C = convexity of liabilities
The formula was applied separately to the liabilities of active and retired members using factors
that reflect the different durations and convexities of their liabilities (also determined in the 2008
study). The duration and convexities of the active and retired liabilities were assumed to be
constant throughout the analysis period. MVL normal costs were then determined by
multiplying the MVL for active members by a normal cost conversion rate based on the ratio of

the MVL normal cost to MVL liabilities, as determined in the 2008 study). MVL unfunded

liabilities were also amortized as a level percent of increasing payroll.*

MVL Analysis Using Conventional Asset Allocation
In the first part of the study, contributions and assets are assumed to be invested using the same
asset allocation as the conventional approach. Consequently, the market value of plan assets was

determined using investment returns based on the historical asset allocations, as was done under

3 McDonald (2006), Formula 7.15. This formula relates changes in bond price to changes in yield to maturity.
“MVL funding advocates may argue that under MVL funding, level dollar amortization would be more
appropriate. We chose level percent of payroll to minimize the number of variables in the study. In testing, we
determined that the use of level dollar amortization would not have affected the overall conclusions, but would have
added volatility to the MVL results.
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the conventional approach. In determining the MVL funded ratio, the market value of assets

(MVA) is used (i.e., there was no smoothing of assets). The UAL was calculated by subtracting

the MVA from the MVL. Contribution rates were determined by adding normal costs to the
amortized value of the UAL. To simplify the analysis, the same open 30-year amortization

period was initially used under both the conventional and MVL approaches.

MVL Analysis Using Government Bond Investments

In addition, the study also examines the implications of investing MVL assets entirely in long-
term government bonds. The methodology for this is identical to the MVL methodology
described in the section above, with the exception that the available assets are assumed to earn
returns equivalent to the historical total returns (income plus capital appreciation) earned on

long-term government bonds.
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