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12 Chapter 2

The U.S. military pension plans examined in this volume were all defined
benefit plans, as were most of the early state and local plans. The initial
reliance on defined benefit plans reflects the work and retirement incen-
tives associated with these plans and the limited financial markets that

existed during much of the nineteenth century.

Defmed Beneflt Plans

Today, most defined benefit plans speCLfy a retirement benefit based on
years of service with the organization and the worker’s final average annual
earnings during the last three or five years on the job. Some collectively
bargained plans base benefits solely on years of service. Workers must

. remain with the organization for a sufficient period of time, typically five

years, to become vested in the pension plan. Once vested, the worker has a
legal claim on future retirement benefits and is entitled to a benefit at the
retirement age specified in the plan.? This means that the worker can leave
the firm prior to the spec1ﬁed retirement age and still receive a benefit in
the future.

Most of the early public plans specified a retirement benefit based on the
position or rank of the individual. Benefits were usually specified in terms
of percentage of monthly pay. In order to receive a retirement benefit, the
individual had to remain with the organization for many years, typlcally
20 to 25 years but often longer. Leaving prior to that time meant that the
employee would not receive any bénefits. The lack of vesting in these early
plans provided a strong incentive for workers to remain on the job until
they reached the age of retirement. Since discharged workers could not
expect to receive any pension benefits, these plans also provided additional

- motivation for workers to perform at a high level so they would not be fired.

Of course, there were some moral hazards built into the employer’s side of
these contracts, since employers had an incentive to dismiss workers as they

: approached retirement age and thus became ehg1b1e for pension benefits.

Employer-provided pension plans are a significant component of total
employee compensation for covered workers. As such, the value of these

“plans helps employers to attract high-quality new workers. In. addition,
. workers who have low discount rates will place a higher value on the

promise of retirement benefits, and employees who are otherwise more
likely to remain with. the firm for longer periods of time will place a higher
value on the pension plan (Ippolito 1997). Thus, employers can use pen-
sion plans to help sort workers based on their propensity to remain on the
job. Companies that have relatively high costs of hiring and training work-
ers will want to minimize turnover. These companies are more likely to
establish retlrement plans that prov1de incentives for workers to remain
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A simple numerical example can illustrate this point. Suppose a worker .
is considering two job offers. The first pays only a monthly salary of $1,000
while the second offers a salary of $950 per month plus a pension plan
of $250 per month conditional on the worker remaining with the firm for
20 years. These two compensation policies are depicted in Figure 2.1. The
present value of this future benefit depends on the interest and discount
rates and the probability that the individual remains with the firm until
retirement. Workers expecting 1o leave the firm after only a few years will
prefer the first job while workers who expect to remain with the firm for at
least 20 years will be more likely to consider accepting the second job offer. -
By deferring a part of labor compensation, the firm is less likely to attract
workers with high probablhtxes of turnover and more likely to hire individ-
uals who are willing to remain with the firm for a long penod of.time. *
Once employed workers evaluate the gain from remaining on the job

pensation is the change in the present value of expected retirement benefits
from working an additional year. This is called the benefit accrual. In a
legal sense, accruals are zero until the individual becomes vested in the
pension; that is, a worker who quits or is fired for nonperformance will not
receive any benefit unless he has worked the minimum amount of time
required for vesting. Once having been employed for the minimum num-

firm and ultimately receive a pension. This pension will typically become .
larger the longer the person stays with the company. These benefit accruals
representa component of annual compensation and are an incentive for the
worker to remain with the firm (Ippolito 1985; Kotlikoff and Wise 1989).

Workers may look ahead to the promise of future benefits and calculate
the gain in those benefits conditional on remaining with the organization.
One of the innovations of modern pension economics was to place these
pension expectations within the context of implicit long-term employment
contracts (Lazear 1979; Ippolito 1985). These models assume workers can
calculate the value of future retirement benefits if they remain with the firm
and the value if they quit. Again, this “quit” pension is zero if the worker is
not vested. The difference between the pension conditional on remaining
with the organization and the pension if the worker quits is the loss in pen-
sion wealth associated with changing jobs. The bigger this difference, the
less likely workers are to quit (Allen, Clark, and McDermed 1993; Ippolito
1987; Mitchell 1982). For example, a study of federal workers in the last
quarter of the twentieth century concludes that the very low turnover-rate
among federal employees is, at least partly, due to the unusually large pen-
sion penalties for leaving the civil service before the age of early retirement
(Ippolito 1987). ' :

Once again, a simple example can illustrate the importance of the pen-
sion incentive. Assume that a worker earns $20,000 during the first 20 years
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$
1.000 - Option One Wége
950 Option Two Wage
250 Option Two
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- Years
20 30

Figure 2.1. Compensation profiles with and without a pension. Two potential earn-
ings profiles illustrate how a firm can use the promise of a pension to reduce
turnover. The analysis is based on a 20-year worklife followed by 10 years in retire-
ment, with an interest rate of 3 percent. Compensation option 1 provides a wage of
$1000 per month; the present value of working for 20 years is $178,800. Obviously,
any worker expecting to leave the firm with less than 20 years of service would pre-
fer option 1. : ‘

* Option 2 provides $950 per month plus a pension of $250 per month conditional
on the worker remaining with the firm for 20 ‘years. The worker gives up $50 per
month in exchange for a retirement annuity of $250. The present value of $50 per

month for 20 years is $8,940; the present value (at the hire date) of $250 per month

commencing after 20 years and lasting for 10 years is $14,177. Thus under option 2
the present value of total compensation is $184,037. )
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Pension Economics 15
of her working career and $40,000 over the last 20 years of work Further
assume that her annual earnings will not be affected by changing jobs and
all employers offer 2 defined benefit plan that provides a benefit that is
equal to one percent of average earnings over the last five years of employ-
ment. A worker who spends all 40 years working for a single firm will have
a retirement benefit of $16,000 per year—that is, 40 years of service times
$40,000 per year in average edarnings times 0.01. This last figure, 0.01, is .
sometimes referred to as the “generosity factor.”

If she changes jobs after 20 years of employment, she will recéive two pen-
sions, one from each firm that employed her for 20 years. The pension
from the first job would be $4,000 (20 years of service times $20,000 times
0.01) and the pension from the second job would be $8,000 (20 years of ser-
vice times $40,000 times 0.01). Thus, her total pension would be $12, 000.
This example, which is depicted in Figure 2.2, shows that when earnings are
unaffected by a job change and all companies have identical pension plans,
a job change can have 4 significant impact on retirement benefits. It is this
potential for loss in the lifetime values of pensions that reduces turnover
among pension parﬁapants holding-other things constant, of course.

Both the gain in future benefits from continued employment and the loss
in pension benefits associated .with leaving influence worker behavior.
These pension characteristics affect individual decisions concerning which

~ job to accept and, once employed, whether to remain with the organization

or seek new employment. Employers can alter the magnitude of these in-
centives by adopting certain pension provisions. In jobs with Ligh train-
ing costs and other turnover costs, employers will want to have lower quit
rates. Instituting a pension plan and selecting pension provisions that pro-

-vide for higher benefit accruals and large losses in benefits if the worker

leaves should result in a lower quitrate.

Pensions can also be used to motivate workers to perform at a higher
level and to prevent shirking on the job (Becker and Stigler 1974; Lazear
1979). If, for example, a worker is caught shirking, is found to have stolen
from the employer, or has a high absence rate, he could be discharged and
thus lose retirement benefits. Thus, the same incentives that encourage
workers not to quit will provide an incentive to perform at a high level to
avoid discharge (Dorsey 1995). Therefore, we would expect lower quit
and layoff (discharge) rates in organizations that have adopted defined
benefit pension plans, a finding confirmed by much research (Allen, Clark,
and McDermed 1993; Cornwell, Dorsey, and Mehrzad 1991; Lazear and
Moore 1988). Since firms with lower turnover rates can afford to invest

. more heavily in the human capital of their employees, ceteris paribus, we

would expect to see these firms pay higher. wages, which is what one finds
in practice (Becker 1964; Dorsey and Macpherson 1997; Dorsey, Cornwell,
and Macpherson 1998).
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Defined benefit pensions can also alter the incentive to retire at particu-
lar ages by providing income to those who have retired and by altering
the annual benefit accrual. Today’s pensions, as well as many of those in the
past, sharply reduce the benefit accrual once the individual has reached the
age of eligibility to begin receiving a benefit. Virtually all modern pensions
specify both an early and a normal retirement age. The normal retirement
age is the age at which workers can retire and receive a benefit based on the
regular benefit formula; this is called an “unreduced” benefit. The early
retirement age is the earliest age at which a person can receive a benefit.

$
Earnings
40,000
Earnings
20,000
" Pension One Job

16,000
. Pension Total
12,000 from Two Jobs

Years
20 . 40

Figﬁre 2.2.-Impact of changing jobs on pension: benefits, The figure shows annual
earnings for a worker who earns $20,000 per year for the first twenty years of

employment and $40,000 per year for the next 20 years. All employers have a -

defined benefit pension plan with a benefit formula of 1.0 percent per year of ser-
vice X salary average over the past 5 years. '

Total earnings are the same whether the worker remains with the same employer
for the full period or changes jobs. The worker who stays with the same employer
will have an annual pension benefit of $16,000 (0.01 x 40 years X $40,000). The
worker who changes jobs after 20 years will receive two pensions totaling $12,000
annually—$4,000 from job 1 (0.01 x 20 years x $20,000) plus $8,000 from job 2
(0.01 x 20 years x $40,000). Thus changing jobs once lowers the annual retirement
benefit by $4,000. .

'

AN

A ey

LTy

st
S2Eo

> Feman:

‘Workers retiring ¢
retirement age r¢

-beriefit is applied

earlier age can bt
than one who ret!
value of the lifeti
age at which the

Most pengions i

- that are reduced

early retirerent
ment age. In oth
that is consistent
strong incentive
Recent studies e
in a substantial lc
the age of early 1
present value of
ment up to age €
The impact of
benefits could a’
der a pension pl
that specifies tha

. benefits. Benefit

the average of tt
ing worked for t
year for the past
if she remains w
If she retires 2
of the next 15"
more year and t
year for the nex
up $7,500 per -
at age 65 is not
$7,500 in pensis
2.3) ignores the
service and hig
substantial loss
tude of this per
seeking to prov
increase the siz
and can deterr
The decline
annual benefit
retirement can




Pension Economics 17

Workers retiring at or after the early retirement age but before the normal
retirement age receive a reduced benefit. The reduction in the annual

etire at particu-
and by altering

y of those in the benefit is applied because an individual who starts receiving benefits at an
has reached the earlier age can be expected to receive benefits for a longer period of time
1odern pensions’ than one who retires later. If bénefits were actuanally reduced, the present
irmal retirement value of the lifetime pension benefits would be the same regardless of the
sfitbasedonthe - age at which the person retired.
mnefit. The early L Most pensions in the twenty-first century provide early retlrement benefits
eceive a benefit. . ) - thatare reduced by a factor less than the “actuarjal rate.” This means that
; - early retirement is subsidized relative to retirement at the normal retire--
ment age. In other words, the benefit is reduced by less than the amount
that is consistent with life expectancy. As a result, these plans provide a
strong incentive for workers to retire prior to the normal retirement age.
Recent studies examined individual plans with characteristics that resulted
in a substantial loss of pension wealth for those who continued to work after
the age of early retirement. In some plans, employees lost up to half of the
i ..present value of their lifetime pension wealth by working past early retire-
: ment up to age 65 (Burkhauser 1979; Fields and Mitchell 1984). .
The impact of continued employment on the present value of pension
benefits could also be illustrated with a simple numerical example. Consi-
der a pension plan with a normal retirement age of 65-and a benefit formula
that specifies that 2 maximum of 30 years of service can be used to calculate
r - benefits. Benefits are determined as one percent per year of service times
the average of the last three years of earnings. A worker reachés age 65 hav-
oft One Job ing worked for the company for 30 years. She has been earning $25,000 per
- year for the past five years and expects to continue to earn $25,000 per year
sion Total if she remains with the firm. This worker expects to die at age 80. ' ‘ i
oo Jobs If she retires at age 65, the worker would receive $7,500 per year for each i
e of the next 15 years before she dies at age 80; however, if she works one
"more year and then retires at age 66, she would receive the same $7,500 per
year for the next 14 years. Thus, by continuing to work, the employee gives
Years up $7,500 per year. In a real sense, her total compensauon for workmg
at age 65 is not $25,000 but $17,500 (1 e., $25,000 in earnings minus the
: $7.500 in pension income forgone). While this example (depicted in Figure
figure shows annual 2.3) ignores the potential for future benefits to rise with additional years of
flritrht;zl;gsyiijeoi : ' service and higher average earnings, it does illustrate the potential for a
rcent per year of ser- ' substantla.l loss in pension wealth with c?nUnued fmployxnent. .Tl.le magni-
; tude of this pension loss depends on various pension characteristics. Firms
th the same employer seeking to provide retirement incentives can adopt plan characteristics that
‘h the same employer increase the size of the loss in pension wealth with continued employment
ears X $:I?r’1000)' The and can determine the age at which the loss begins. :
::Znﬁgst,gz)o frgoil ?(’,(1))0(2) ] The decline in pension wealth follows from a dramatic decline in the {
the annual retirement annual benefit accrual. Benefit accruals prior to reaching the age of early i
i retirement can represent a large component of total compensation. After -
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qualifying. for early retirement bépeﬁts, ‘beneﬁf accruals drop’ sharply
and can become negative (Kotlikoff and Wise 1987, 1989). This drop in
total compensation and immediate access to retirement benefits provide

strong incentives for employees to retire. Numerous empirical studies

have shown that age-specific retirement rates are much higher at these

Earnings

25,000

' 7, 506 i Pension

— Years
63 80 '

Figure 2.3. Impact of continued employment on pension wealth. A worker is em-
ployed at a company with a defined benefit pension plan using a benefit formula of
1.0 percent per year of service X salary average over the past 3 years. The plan
specifies that a maximum of 30 years can be used in determining retirement
benefits, the normal retirement age is 65, and the pension doesn’t have an early
retirement age. Assume that the worker at age 65 has 30 years of service, has been
earning $25,000 per year for the past 5 years, and expects to earn $25,000 per year
until retirement. The worker expects to die at age 80 regardless of the age of retire-

ment. If retirement occurs at age 65, the worker will receive a pension of $7,500 per .

year for 15 years (0.01 x 30 years x $25,000). If retirement is delayed for 1 year, the
worker will receive the same $7,500, but only for the 14 years of remaining life.

. Prior to reaching the normal retirement age, the worker receives $25,000 in case;
moreover, future pension benefits are increasing because of the additional years of
service. After the worker passes the normal retirement age, total compensation is
now $25,000 in case minus the $7,500 in pension benefits forgone. Thus passing the
normal retirement age results in a substantial decline in total compensation and pre-
sents a strong economic incentive for the worker to retire.
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Burkhauser, and Myers 1990). Firms can determine the age at which these
incentives become effective, and the size of the incentive, by setting the age
of early and mormal retirement, the magnitude of the reduction factor, and
other pension characteristics. Thus, pensions can be an important human
resource management tpol for employers seekmg to influence the age of
retirement of their workforce.

Prior to the middle of the twentieth century, relatively few firms included

. early retirement provisions in their pension plans (Schieber 2002). Instead,

these plans merely spec1ﬁed a normal retirement age and required workers
to meet certain age and service qualifications. In these early defined beneﬁt
plans, the retirement incentives described above would occur, or “kick in,”
at the normal retirement age. In addition, many public employers adopted
mandatory refirement policies as part of their early pension plans. The
mandatory retirement age was typically age 65, the same age as the normal
retirement in their pension plan. Both the army and navy of the United
States adopted mandatory retirement during the Givil War period in an
effort to purge the officer corps of elderly, senior officers.? Of course, these
veterans with many years of military service were provided a pension. Thus,
the federal government ach1eved the desired retirement patterns Wh11e pro-
viding a continuing scurce of income for its retirees.

Taken together, the development of modern pensmn economics has
demonstrated the financial incentives associated with defined benefit pen-
sion plans. Economic theory has been used to indicate the value of future
pension benefits and to show how these benefits change with continued
employment. Empirical studies indicate that pension-covered workers have
lower quit and layoff rates compared to similar workers whose employers do
not provide a pensmn plan. Furthermore, this review of the contemporary
literature on pensions suggests that they are optimal or efficient contracts
between employers-and workers. An optimal or efficient contract is one in

“which both parties are made better off from the adoption of a pension con-

tract (Craig 1995). Obvmusly, government policymakers in the nineteenth

. century were not aware of these economic ‘studies; however, their actions

indicate. that they understood many of these incentives. The early use of
pensmns in mﬂltary organizations is consistent with modern theories of pen-
sion economics. Consider, for example that the military is particularly sus-
ceptible to the costs of turnover. The jobs are often highly specialized with
few private-sector parallels, and a regiment in the field or ship at sea can-
not easily replace many of its key personnel. The need to retain these indi-
viduals during times of conflict was extremely important to the nation.
In addition, it was often necessary to recall discharged veterans to active duty
when war broke out. Retirement pensions provided a form of compensation
that men simply could not find in civilian employment in the nineteenth
century. In addition, the U.S. military was a leader in providing disability
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benefits to its personnel. A man who was about to storm an enemy trench
or board an enemy man-of-war could take some comfort in knowing he or
his widow would be taken care of should he be wounded or killed in action.

Defined Contribution Plans

Defined contribution plans do ot specify an annual benefit at the normal
retirement age. Instead, these plans are based on annual contributions to
pension accounts, and retirement benefits are determined by the size of the
account when the individual converts the account balance into an annuity.
Contribution rates tend to be-the same percentage of earnings throughout
one’s career. In general, these plans are more “age neutral” in their effect
on worker behavior.

Coverage by a defined contribution plan clearly is an employee benefit
with value for workers. These plans can help organizations attract and
retain workers. However, defined contribution plans typically do not im-
pose a loss in pension benefits on vested workers who leave the firm prior
to early or normal retirement. As a result, organizations with this type of
plan will have higher turnover rates compared to those with defined benefit
plans. In addition, there are no magic retirement dates in defined contri-
bution plans; so age-specific retirement rates are likely to increase more
smoothly in firms with these types of plans.

Until the last quarter of the twentieth century, employers primarily relied
on defined benefit pension plans; this is true of almost all the public plaus
examined in this volume. Over the last three decades, employers, both pub-
lic and private, have increasingly turned to defined contribution plans.
Reasons for this change include new government regulations that have
increased the administrative cost of defined benefit plans relative to defined
" contribution plans (Clark and McDermed 1990), the introduction of new
types of defined contribution plans such as 401 (k) plans (Papke 1999), and
changes in the structure of the U.S. economy. Workers, and perhaps em-
ployers too, in the twenty-first century seem to prefer pension plans with
individual accounts that are more portable than the benefits in defined
benefit plans.* -

Because defined contribution plans create a fund into which the contri-
butions are placed, they also require assets that can be purchased and
placed in the fund. Limited access to immature financial markets is another
reason that most nineteenth-century pension plans were defined benefit
plans. It would not have been easy for the typical Amperican in the 1800s to
invest retirement funds in a timely manner in relatively secure accounts.
Mutual funds did not exist, and the occupation of financial planner was
unknown. There were fledgling securities markets in major port cities, but
for an individual living inland from the East Coast or in rural areas, buying
and selling securities would have been very difficult. Although financial
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markets developed quickly ini the postrevolutionary period, access to these
markets remained quite limited for most.of the population.

At the time of the Treaty of Paris in 1783, which ended the Revolutionary
War, there were essentially no organized stock or bond markets in America.
Shortly thereafter, organized financial markets did begin to develop in
Philadelphia, New York, Boston, Baltimore, and Charleston. At the end of

‘the war, there were various colonial debt instruments outstanding, such

as Loan Office Certificates and Indents. The buying and selling of these
instruments was ubiquitous. Alexander Hamilton consolidated the war debt
during his term as the first secretary of treasury. This action created about
$60 million of marketable long-term bonds, which were held by the nery
created state governments as well as approximately 14,000 individual in-
vestors. In other words, only about 0.25 percent of the population owned
U.S. government securities. In 1791, the First Bank of the United States was
chartered and its stock became actively traded, at least in the major cities.
The U.S. bonds and stock of the First Bank were quite actively traded in all
of the major markets as well as between markets. In addition, a large por-
tion of U.S. assets was held in London and Amsterdam. :

. In addition to U.S. bonds and stocks, states eventually began to charter
banks, and these new financial institutions sold stock to the public. There
were also various canal, toll-bridge, and turnpike companies with outstand-
ing shares of stock that could be purchased by interested investors. The
New York Stock & Exchange was formed in 1817 to facilitate the trading
of shares of stock. During this period, financial markets were typically im-
ited to the shares of firms in the local area. Integration of these emerging
markets took several decades accompanied by improvements in the trans-
portation network and communication, thus reducing the time requlred
for news to move from one market to another.

In 1790, the travel time between New York and Boston was about four
days; it required one day to get from Philadelphia to New York and three
days from Philadelphia to Baltimore. By 1810, travel time from New York
to Boston had been reduced to three days and from New York to Phila-
delphia to less than 24 hours. Similarly, the time required for informa-
tion to pass between the major cities continued to decline throughout the’
nineteenth century. By 1830, a traveler could go between New York and
Boston in less than a day and travel time between Philadelphia and New
York or Baltimore was less than twelve hours (Pred 1973). Of course, com-
munication with European financial centers still required many days.
Travel between Philadelphia and Europe in 1800 took just over two months.
Between 1818 and 1832, required travel time fell to about 38 days. The
advent of steamships in the middle of the century reduced sailing time to
13 to 22 days (Pred 1973; Officer 1996). Thus the primitive nature of
financial markets and financial market information tended to work against
the use of defined contribution pension plans.
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The primary or benchmark security in the early republic was federal

" debt; however, throughout much of this period, the federal government

was redeeming its debt, thus further limiting investment options in this
already thin financial market. Gradually over the nineteenth century,
financial markets expanded with the growth of the American economy
while communications and transportation improvements made it possible
for economic news to spread more quickly from one market to the other.
Financial markets at the end of the century were certainly more mature,
integrated, and broader based than those in 1800. Financial innovations
continued into the twentieth century, making it easier for workers and firms
to adopt and manage defined contribution plans.

Early Public Seclor Pension Plans

. Pension economics and the use of economic theory to explain the human

resource policies of firms are relatively recert innovations. The ensuing
chapters illustrate that nineteenth-century policy-makers understood many
of the incentives associated with' pension plans. Federal government offi-
cials developed plans and adopted specific characteristics that helped the
military attract, retain, and motivaté army and navy personnel and then
to retire them in an orderly manper at desired ages. Similarly, leaders of
large cities and then state governments began to offer retirement plans to
important government workers such as personnel in fire and police depart-

ments and school teachers. Pension plans became important components . -

of labor compensation in the public sector and the development of these
plans illustrates that employers were aware of the economic incentives asso-
ciated with pension plans.

As noted above, historically, public employers primarily selected defined
benefit plans for their workers. Among these early defined benefit plans
were the federal military plans and most of the early state and local pen-
sions. This choice of defined benefit plans may have occurred because the
early plan creators and managers recognized the greater quit, perfor-
mance, and retirement incentives in defined benefit plans compared to
defined contribution plans Another possible explanation for the early nuse

. of defined benefit plans is that the typical worker had few if any financial

assets and did not want to bear the investment risk associated with defined
contribution plans. Furthermore, as noted, the financial markets of the
United States in the nineteenth century were rather thin, were concen-
trated in the larger cities, and were notorious for their maltreatment of

small investors. Thus, workers would have had relatively few investment . -

options for their funds in their individual defined contribution accounts. As
aresult, defined benefit plans would seem to have been the optimal pension
plan for nineteenth-century American workers. The review now turns to the
history-of these plans. ‘
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Notes

1. McGlll et al. (1996) prov1de a detailed description of these two different types ’
of plans, how they are funded, the rate of benefit accruals, and so forth.

2. Since 1974, the federal government has required minimum vesting standards
for tax-qualified pension plans—that is, plans’ that qualify for the tax exemptions
conveyed by federal tax law. Currently, qualified plans must provide for 100 percent
vesting after five years of service or use a graded vesting formula that results in full

vesting after seven years.

3. Mandatory retirement policies were widely used by large pnvate firms until the
Iast decade of the twentieth century. Mandatory retirement provisions also generally
covered public sector jobs. Amendments to the'Age Discrimination in Employment -
Act in 1986 effectively ended the use of mandatory retirement in most jobs.

4. Recently, many large employers have amended their defined benefit plans to
include individual accounts and the potential for lump sum distributions (Clark and
Schieber 2002 a, b). These hybrid plans have many of the characteristics of defined -
contribution plans; however, for administrative and funding purposes they are
defined benefit plans.
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San Dlego Cxty Employees’ Retlrement System
Unfunded Actuarlal Accrued Llablllty
June 30 2004 -

(Clty Only)

«_

L ’ i S sdimao resh

Derlvatlon of Expenence Gam (Los,)

P ‘,,,‘. =)

" The actuarial gaine or losses realized in the opera’uon of the, Re’nrement Assocla’non provide an experience
_test. Gains and losses are expected to cancel‘each other over a penod of years {in'the absence of double-
digit inflation) and sizable year-to-year 1 ﬂuctuatnons are common Detall on the derlvatlon of the actuanal

gain(loss) is shown below. - ‘ o f',)"-
1) UAAL* at beginning of year . - .$1,1"5‘7,'1é4,.039
2) Beginning of year accrued liability payment o ' R N (19,460,838)

3)' intel;est accrual s R
((1)+‘(2))x.08. Sl

91 018 656
" . P SR b I . .L "",i', 4.
4y lncrease due to assumptlon changes o L 35 091 437,

5) Expllcn recognltlon of COLA annulty for actlve members - "'"t"}""'

" 1 goant ﬂ..~,u- N\,—,ﬂ_r::_g» r’»-' f_ﬂ ‘i"i ')§=\ «.:1 t 1;; ;.
"6) Expected UAAL at end of year - o -
' (1) * (2),‘!' (3) + (4) +(5) b sanien et Reid i

..f e‘:ga 3. “

’7) Actual UAAL at end of years . S

AT aéu*.. M,;rﬂ () *?”ﬁ ':: Y

8, Galn(loss) (6) (7) - R .. (58123 574)'\.-

ERAER-Y EU e

9) Galn(loss) as percentage of actuanal accrued
L{ablhtles at beglnnmg of year $3, 532 625 521

B L.'.T

.

.. e | ‘ Total actuanal ||ab|l|t|es

33,997, 328, 084 |
Assets allocated to fundmg §2,628,680,052 '
i ol B SR B e

: $1‘ 368,648, 0327
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Valuation  Valuation - Funded ~ Member

Date Assets AAL . Ratio . UAAL Payroll = Payroll
6/30/93 $1,137,019  $1,178,311 96.5% $41,292. $320,624 12.9%
6/30/04'  $1216,063  $1,200,027 94.2%  $74,864 - $338,440 22.1% . -
6/30/95 . $1,316,903 © §$1,421,150 92.7% $104,247. -$350,584 29.7%
6/30/96¢ . $1,480,772  $1,620,373 ©91.4% . $139,602 $365,089 382%
6/30/97 - $1,632,361  $1,748,868 93.3% $116,507  $382,715 30.4%
6/30/98' -  $1,852,151  $1,979,668 .93.6% $127,517  $399,035 32:.0%
6/30/99 $2,033,153  $2,181,547 93.2% $148,394  $424,516 35.0% .
6/30/00 $2.450,815  $2,343,400 105.0%  ($116,414) $448,502 (26.0)%
6/30/00° . $2,459,815  $2,528,774 . 97.3% - $68,059  $448,502° 15.4%
6/30/01 $2,525,645  $2,809,538 89.9% $283,803  $481,864 58.9%
6/30/02 $2448,208  $3,168,921. 77.3% .  $720,713  $535,157 134.7%
6/30/03 $2.375,431  $3,/484,832 68.2%  $1,109,401  $533,595 207.9% -
6/30/03*  $2,375431 . $3532,626 67.2% '$1,157,194  $533,595 216.9% "
6/30/04  $2.628,680. $3,062,237 66.3%  $1,333,557  $540,181 246.9%
6/30/045 - $2.628.680  $3,097,328 65.8% ~ $1,368,648  $540,181 2534% -

AL - Actuarial Accrued Liability

: ‘

San Diego City Employees’ Rétirement System
Funding Process Indicators ,-‘Hi'stpric Comparison

($ in Thousands)

Continuati'oh Ihdicators

UAAL - Unfunded Actuarial AcSrued Liability

Ratio of- 1l‘ah.lalion Assets to ARL

Historic Comparison of Funded Ratio -

100.0% -

s
[2d

Ratio to-

95 97 98 99 00 01 02 03

93 94 95
‘ Year Ended June 30

" 1 Reflects revised actuarial and eébnomic assumptions ‘
2 Reflects Manager's Proposal - '
3 Reflects Corbett non-contingent benefit increases
"4 Includes change in beneﬂ‘ts for General Members -~
5 Reflects revised actuarial assumptions '
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- lsmsx_ ROEDEP. SMITH & COMPANY ' ' ‘
Consultants & Actuaries '

9171 Towne Centra Dfive » Sulte 440 » San Disgo, Callfornia 82122 « BSB-535-1300 » FAX B58-535-1415

-~ April 20, 2004

Members of the Pensmn Reform Con:umssmn .
- ¢lo SDCERS : . :
© 401 B Street, Fourth Floor
San Diego, CA 92101 -

RE: CompIetion of Ttem #1‘
Dear Members of the Comrmsswn,

We have estabhshed the cumulative financial mpaet of the ’th:ree beneﬁt increases
: ‘relatmg to Manager’s Proposal 1 (MP 1), Manager’s Proposal 2 (MP 2) and the -
‘ “Corbétt” settlement as of June 30, 2003. This does not incorporate the impact of
) -~ - other conﬁngent benefits (Item #10 of your RFP request) I . .

The cumulahve value of the beneﬁt increases, mcluchng cons1der1ng the time ,
value of money, for MP1, MP2 and the non-contingent Corbett benefit increases
as ofJune 30, 2003 is $467.3 ml]lton o :

The contmgent pomon of the Corbetf retiree increases was not paid out as of June
. 30, 2003, We calculated an estimated value of $75.5 million as of the June 30,
2000 valuation date. The affected retirees are a closed group. It is still not
entirely clear to us how benefits, if any are appheable would apply to the estates
- of retirees who have died in the mtervemng time, once the eondltlons for payment
~ have been tnggered : o

E Smcerely,

" Rick Roeder, BA, FSA, MAAA
 CC: " Larry Grissom

Paul Barnett
Lamont Ewell :
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: = 8an Diego City Employees' Retirement System . o - - o

- Summary of Retired Members and Beneficiaries Included -~ . B *

to be used inthe June 30, 2004 Actuarial Valuation '
S (CltyOnly) : ST

. o Averages _ . :
- Annual Annual . Attained Ageat' Service at __New Retirees?-
No. . Allowance ... 'Allowance -~ -Age Retlrement - - Refirement ©  No. Age .Allowance

General Members™:

3300 72634781 521368 | 699 .- 574 231, 226 584 $aeTi0 5o

3,223 63212711»?__ : 19613: S 7020 w79 - 2287 M 332, 586 . 43309 § =
5.5% * MO% . 780% e e g

2324. | 88,650,837 . - 36,150 ~ 632 . 492 27 .87:'822 © 64018 g
2044 - BTTOB8TT 5 ‘36, 40629 - 4et . 225" 138 528 - 62011 -

X L5 . S . : A . . S
,’ % N RN . :

)

.}

- ) ‘,‘;“ o N -
5,723 . $161:204 618 :
5467 . 144,916,588 & -x
47% < ‘

A PR 542 . - 229 313 565  ga4307 %
672 842000 2270 470, 569 $48,864° i -

sofduneso 200 T oo D pag o e o
=640, Gene?al ret/rees have purchased 2 942 years of * perm/ss:ve sérvicé before retire’ment : :

. N

STEL i
5 T v .
ol T . ®

DRO‘Psmembers'who retlre are not mcluded as new retlrees '

13
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Investment performance o 6%

Under-funding by City 10%
Use of Plan earnings for con’ungent benefits 12%
Net Actuarial losses . . 31%
Benefit improvements T 41%

- ' 100%

Note: This analysm of under-fimding does not include ﬁrcure 1mpact of contmgent Corbett

" Settlementand 13™ Check.

It should ‘be noted that the Renrement Board commissioned a sumlar study that resulted in a

glgmﬁcanﬂy different allocation resulting from the interdependence of the varions factors. The .

variance is cuz:rcntly being analyzed by the Retirernent Board. The most m51gmﬁcant variance,
however, was in investment performance where the Retirement Boar d's study indicates an

: allocation factor of 7% rather than 6%.

Description of Causes

Investment performance

“While this is the least significant factor mathematically, it warrants discussion because the

market “bubble” of the late 1990s masked the other factors providing an unwarranted sense of
well-being by the Retirement Board and the City.

" As dispussed in the initial section, the City’s annual contribution is calculated using a variety of
_actuarial assumptions. One of those assumptions is an 8% average rate of return on investment.
- Looking back over ten years, the experience has, in fact, been 8% on average over the long-term.

" During the late 1990s, the City felt comfortable not only increasing benefits but also nia.king

lower contributions than it should have, When the market adjusted back to-the investment rate of
return originally anticipated in the actuarial assumphons the fiscal impact of decisions made

_during the bubble became evident. As a result, ther¢ was an inclination to blame the declining -

funded status of the Plan on the decreasing market rather than acknowledging that the
stabilization of the market was simply baring the results of ill-advised decisions.

Under—flmdmg by the Cmg

As prevzously discussed, the term “fuull actuarial funding” is misleading gwen the City’s method

' Page 28 of 74 .
THIS DOCUMENT MAY CONTAIN PROIECTIONS, FORECASTS, ASSUMPTIONS, EXPRESSIONS OF OPINION; ESTIMATES AND
OTHER BACKWARD-LOOKING RECONSTRUCTIONS OR FORWARD LOOKING STATEMENTS, ARE NOT TO BE CONSTRUED AS -
REPRESENTATIONS OF FACT, AND ARE QUALIFIED IN THER ENTIRETY BY THIS CAUTIONARY STATEMENT. ONLY :
STATEMENTS MADE BY THE CIFY IN AN OFFICIAL RELEASE OR SUBSEQUENTNOTICE OR ANNUAL REPORT, PUBLISHED IN A
FINANCIAL NEWSPAPER OF GENERAL CIRCULATION AND/OR FILED WITH THE MSRB OR THE NSMSIRs ARE AUTHORIZED BY

* THE CITY. THE CITY SHALL NOT BE RESPONSIBLE FOR THE ACCURACY, COMPLETENESS OR FAIRNESS OF UNAUTHORIZED

STATEMENTS.
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\ \};ABRIEL, ROEDER SM]TH & CDMPANY
‘ Consultznts &Actuanes

8174 Towne Centre Drive » Sulte 440 » San Diego, Calffornia 82122 » BS8-535-1300 » FAX 858-535-1415

. - May 4, 2004
To: Pension Reform Commiésion
RE: Réqnésted Tasks" Ey the Pension Reform Commis‘sion'

, Dear Members of the Comnnssmn,
We are summanzmg further results of our aciyarial ana1y31s Item - numbers |
referenced are consistent with' our fee proposal letter. There are a couple
additional deliverables which we will finish checklng ﬂ‘llS week.
For ease of companson, all changes, due to altemate scenarios are in percents of = :
, - pay and use. actuarial assutiptions specified in Manager’s Proposal 2. C1ty -
) : contributions are assumed to be pa1d at the bedmnmg of the fiscal year. ' (

We typzcally use percents of pay in expressing changes. ThlS is due to-the C1ty s
history of payroll growth, assumed future payroll growth and the manner in which
unfunded liabilities are amortized (18 years remalmng as of June 30 2003, -
ﬁnanced as a level percen’c of payroll).  ~ ...

If it is des1red to translate such percents, where mdmated, into current dollars,
~ then one of two numbers is nseful:

" June 30, 2003 ValuationPayroll ~ * - - $533,595,407
 Projected Jume 30, 2004 Valution Peyroll o $556273212

The prOJectmn is based on the 2003 valuatlon payroll and SDCERS 4. 25%
1nﬂat1on assumption.



D May 4, 2064

2 Impact of Plck Ups o

"~ You have asked us to evaluate’ the cumulanve amount of City plck ups of
employee contributions since 1996 and any related actuarial impact if pick ups.
- did not exist and the like amount of City contribitions Were instead apphed to
- the unfunded ac’manal accrued liability. ‘

We have calculated the amounts of the pick ups for, the fiscal - year ends 1997- .
- 2003 to be $160,074,161. The cumulative value, inclusive of the time value
of money, of such pick ups is $207,911,404 as of June 30, 2003. Because of -
the fixed rates in the Manager’s Proposal 1 (as long as the City’s funded ratio
exceeded 82.3%), there would not have been year-to-year impact on the City’s
actual contribution due-to the pick up, However, there would be significant
impact on the Jurie 30, 2003 actuarial rate, as follows if the amounts picked up
were instead paid by the employees and the “freed up ’ pick ups were put into
SDCERS. ‘

Current  No Pick Up 'D:ecrease‘. '
Normal Cost ~ - 1185% ~  1195%  0.00%
Amortization ¢ - 15.99%  © 13.02% 2.87%
U TOTAL - - 2794% - 25.07%  287T%.
‘Unfonded Lishility 81,157 - o49 U208
ey SEE
. Funded Ratio 1% % 6. %

The total amount of the nego’aated pick up is not contnbuted by the City, -
Instead, a smaller amount is contributed to reflect anticipated savings from
having to pay lesser refunds Pick ups are not refundable to employees

.. The estabhshment of the pick up program preceded the 1mplementat10n of -
Manaoer 5 Proposal 1.

GABRIEL, ROEDER, SMITH & COMPANY
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3. Alternate Actuarxal Investment Assumptxons

. Caloulate the 2003 actuanal rate by changmg the followmg ecenon:uc
assumpt1ons to:- : :

Iflafion ~ - A% '(curregﬂﬂ.zs’.%)"
- Real Return | . 3:5% (ourrently 3.75%)

Total Assumed Retum . 7:5% - (currently 8%)
. . i .

© Curfent " Assumptions Incresse

Nomal Cost  11.95% 13.87%  192%

Amortization ~ © 1599% . . 18.78% 2.79%

TOTAL S Camoa% T 3265% . 471%
. Unfunded Lisbility - $1,157 1382 . 225
(millions) S

Funded Rato . .- 672% . 632% (4.00%

" GABRIEL, ROEDER, SMITH & COMPANY
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-4, Calculate ’che actuanal rate Wlthout COLA :

“May 4, 2004 . -

If all fu‘cure 2% annual COLA mcreases wete elnnmated the mpact on'the . |
‘actuarial rate would be as follows:. :

A Normal Cost
Amortization”

TOTAL

- Unfunded Liability
) : ‘ (millions) -

Funded Ratio

Current ‘
©11.95%
27.94% |

SL157

67.2% ..

 No COLA

7.83%

©17.56%

Decrease

4.12%

8.43%

' 15.39%
©os47

81.3%

| 12.55%

Suppose theielimiriation'éf the 2% COLA were restricted to firture reﬁréesi

© Normal Cost
Amortization -

TOTAL

. ‘Unfunded Llablllty ,

, (miltions)
- Funded Ratio

GABRIEL, ROEDER, SMITH & COMPANY -

Cu;feni ‘
11.95%

©15.99%

27.94% .
. §1,157

. 67.2%:

" NoCOLA

7.83%

11.48% .

Decrease
4.12%

4.51%

1931%

830

74.1%

8.63% °

6%
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We have assu.med no ohange in the employee conmbunon rate. It is likely

that the issue of -employee contribution rates being decreased would arise.

- This issue could become further complicated due to the 51gmﬁcant pick ups
currcntly in place.

There are legal  istues involving “contract” impairmént if this course is' .
pursued for current members. o o :

6. Amorﬂzatxon Perlod Alternatrves :

Recalculate the 2003 ra’ce with a 30-zear amomzatmn period. :

._QJLLTEIAE | -' BQ'YGB-I.‘ Decrease
o e
Amortization- | ‘ | o 15.99% yism 4‘47%
ot ' 27'54% o '23_4.47%' '4..47%"

.Recalc,‘ulat'g thé 2'00.3*'rate with a lO-Veaf amriortization Deriqd.

_C_‘,'gxr_éit‘ . 10-Year  Increase
‘Normal cést | 1195% 11.95% 0.00%
'iAmQrtizatibn L 1_;% | 25'.;9% 0.30%
.Tl(').TAL L ;e A §7.24% -'.9.30%

GABRIEL, ROEDER, SMITH & COMPANY
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‘Récalculate the 2003 rate with a IQ-i/ear/SO-ve'ar amortization blend.

We ‘have caleculated a blended amortization rate which uses 10-year
.amomzanon of the $467.3 million identified as a benefit increase
coincident with or following Manager’s Proposal #1. It is sensible to
amortize this amount over a shorter period of time since the average future
: workmg lifetimé of the active employees, to whom the unfunded liability
relates 1s between ten and fifteen years.

The balanoe of the unfunded 11ab111ty as of June 30, 2003, $689 9 mﬂhon, .
1s amomzed over 30 years. - . '

| _C_u;r_;p_"g - +10/30 l?len_d Incfea'se

NofmalcOst o '11._9‘5%* - 11.95% . 0.00%
 Amortization | 15_29_% ', 1‘7.0'8% | "1.o9%
 TOTAL Ry _.,27.;94% ‘29.40‘3:%' | 1..o9%

B
. "Evaluatxon of Asset Smoothmg Methods

.-Use emstmg asset smoo&nng methodology but shorten smoothmg penod to 1
2 and 3 years as of June 30, 2003:- ' ,

~ GABRIEL, ROEDER, SMITH.& COMPANY
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