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FOREWORD 

This actuarial analysis of the State Police Retirer,~ent System of New 
J~rsey (SPRS) was conducted by the Office of Fiscal Affairs under authoriza- 
tion from the Law Revision and Legislative Services Commission of the New 
JErsey Legislature. .The purpose of the analysis is to provide the 
LEgislature and SPRS mapagers with information about full,re costs, funding 
otl igations and cash flow of the pension system. The SPRS analysis is part 
of an ongoing OFA effort  to report to the Legislature on various aspects of 
t~e State's public pension systems. 

Preliminary work for this study was begun in early ]977; however, work 
w~s delayed seve~al times by the need to redirect OFA staff and consultant 
resources to other projects. The lof~g-range actuarial forecasts which form 
t ie basis for the study were produced during July of 1977, using the most 
recent actuarial data available to OFA at the time. These data were current 
as of June 30, 1976. 

This report was prepared by OFA's Division of.Program Analysis. Staff 
a~alysts assigned to the SPRS study were Alan Kooney and Eleanor Hanoka Seel. 
Gloria Hendricksen and Patricia Bogdziewicz typed the report and prepared i t  
fcr publication. Actuarial forecasts and technical analysis were provided by 
Wfnklevoss & Associates, Inc., Philadelphia, Pev~nsylvania. . . . . .  

Under the program analysis procedures of the Office of Fiscal Affairs, 
the Board of Trustees of the State Police Retirement System and the State 
Department of the Treasury were given the opportunity to review and comment 
upon a draft copy of this report. These comments are included in an Appendix 
tc the report. 

OFA would like to acknowledge the cooperation and assistance of the 
Division of Pensions, Department of the Treasury, in having the necessary 
data tapes transmitted for this study. 

Apri l ,  1978 I 

William R. Schmidt 
Director 
Division of Program Analysis 
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SUMMARY OF FINDIf!GS AND RECOMMENDATIONS 

Purpose of the Study (IntroUudtion) 

This actuarial analysis of tile State Police Retirement System of Ne!~ 

Jersey (SPRS) was undertaken to provide the Legislature and SPRS managers 

with information about the future costs, funding obiigations and cash flow of 

• the pension system. The analysis is not intended to substitute for the 

annual actuarial valuations of SPRS that ce r t i f y  in detai l  the fol lowing 

year's pension costs and required contrtbutions~ However, the actuar ia l .  

forecasts presented in this study of fer  several insights not provided by a 

conventional actuarial valuation. These include the fol lowing: 

• The forecasts take into account the f inancial  impli- 
cations of future new entrants and overall system 
growth. A conventional valuation is concerned only 
with the benefits of current plan members. 

• Long-range trends in pension costs and funding levels 
are shown. A conventional valuation cer t i f ies  costs 
and other f inancial information for one year at a time. 

, • Future annual costs and asse ts - to - l i ab i l i t i es  ratios 1 
are based upon al l  benefits accruing to SPRS members, 

: including post--r~irement cost -o f - l iv ing (COL) ad- 
, Justments not treated in the annual repert of the SPRS 

actuary. 

Description of SpRS (Chapter 1~ 

The State Police Retirement System is one of seven pension plans 

administered by the State of New Jersey for State and local public employees. 

SPRS was created in 1965 to replace the State Police Retirement and Benevo- 

lent Fund and to assume a l l  of the assets, l i a b i l i t i e s  and membership of the 

former fund .  SPRS is maintained on an actuarial reserve basis with costs 
shared between SPRS members and the State. 
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Membership in SPRS is limited to and compulsory for all full-time 

officers, non-commissioned officers and troopers of the Division of State 

Police. As of June 30, 1976, there were 1,730 active and 486 retired members 
of SPRS. 

SPRS is administered by a five-member Board of Trustees, whose duties 

generally consist of oversight responsibilities, including the adoption of 

rules and regulations. Day-to-day administration is carried out by the 

Division of Pensions, while the Division of Investment is responsible for 

managing and investing the assets of the system. The State Treasurer 
designates a medical review board and a system actuary. 

Actuarial Procedures C h ~ . ~ ~  

OFA analyzed the long-term financial status of SPRS by means of 50-year 

actuarial forecasts of the system. The forecasts were generated from a 

detailed computer model of SPRS developed by OFA's actuarial consultants. 

The forecasts simulate the SPRS population characteristics and financial 

transactions occurring during each year of the forecast period. Three 

forecasts were run as part of this study, ~6sing d)fferent combinations o¢ 

actuarial assumptions and funding approaches. 

In constructing these long-range forecasts, various actuarial features 

of SPRS were reviewed. 

I. Actu.__ arial Assumptions. The role of the pension actuary is to 

determine what amounts of money must be set aside in a pension fund at the 

present time so that all future pension benefits can be paid as they come 

due. To do this, the actuary must make numerous assumptions about the future 

experience of the pension plan and its participants. Typical actuarial 

assumptions cover such factors as retirement and disability rates, mortality 

rates, employee termination rate~, interest rates and salary growth projec- 

tions. 

OFA developed its own "best-estimate" ~ctu)rial assumptions for SPRS 

for use in this study. In doing so, OFA reviewed and evaluated the actuarial 

assumptions currently used by the SPRS actuary in preparing annual valuations 

of the system. Many of these assumptions were judged to be appropriate and 

were adopted by OFA as best-estimate assumptions. New salary and interest 

rate a~sumptions were developed since they were fel t  to predict future plan 

'7 

i 

| i 

) ( 

i 

) 

! 
l 

l 

I 



experience in a more real is t ic  manner. In add'tion, several new best- 

estimate assumptions were established for forecasting purposes which are not 

required in the actuary's annual valuatiop. 

To compare long-range cost and funding trEnd~, OFA ran separate 50-year 

forecasts, one based on the SPRS actuary's assumptions and one on OFA's best- 

estimate assumotions. 

2. Funding Policy. SPRS, like all of the State's major publlc-employee 

retirement systems, is an advance or reserve-funded pension plan; that is, 

regular contributions are made (by the State and by employees) to a pension 

reserve fund Over the working lives of plan members. These contributions, 

together with investment earnings on the assets in the reserve fu, J, are 

designed to accumulate so that at the time of each worker's retirement there 

are suff icient reserves availablE, to pay that worker's pension benefiLs over 

his remaining lifetime. One of the advantages of advance funding is that the 

investment income on accumulateo plan assets signif icant ly reduces the lev~! 

of contributicns that would otherwise, be required to pay for pension bene- 

f i t s .  

One exception to the advance funding of SPRS benefit', is the annual 

post-retirement cost-of- l iving (COL) benefit adjustment, ~:,ich increases the 

level of benefits in relation to changes in the Consumer Price Index. COL 

benefits are financed on a current disbursement, or pay-as-you-go basis. 

Neither the ) i ab i l i t y  nor the costs associated with the COL provision are 

currently recognized in the annual valu,,tions of the system performed by the 
SPRS actuary. 

The financial forecasts contained in this study compare the long-term 

implications of continuing to finance COL benefits on a pay-as-you-go basis 

to the costs of advance funding these benefit~, in the sa~e manner as other 
SPRS benefi ts,  l 

3. L i a b i l i t y  Measures. The study uses two measures of l i a b i l i t y  to 

assess the funded status of SPRS. Both l i a b i l i t y  measures are based on the 

value of accrued benefits at any specif ied time. One measure, en t i t l ed  plan 

termination l i a b i l i t y  (PTL), shows the obl igat ion of SPRS i f  i~ were to 

terminate in a given year. Under the PTL, the accrued benefits of active 

employees a re  calculated by applying the SPRS benefi t  formula to each 

employee's current salary and years of service as of the hypothetical 
termination date. 
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The other l i a b i l i t y  measure used in the study is the plan continuation 

l i a b i l i t y  (PCL). Under the PCL, benefi t  accruals for active employees 

include an allowance for anticipated future salary Increases. 

Both the plan termination and the plan continuation ~easures have been 

calculated to include the l i a b i l i t y  associated with future COL benefit  

increases. 

Results of the SPRS Financial Forecasts (Chapter 3) 
Tables S-I, S-2, and S-3 summarize the results of the 50-year financial 

forecasts of SPRS. For each forecast, the tables show future employer 

contributions (expressed in dollars and as apercentageof total payro11).and 

funded levels (assets as a percentage of both PTL and PCL). All forecasts 

were prepared using the June 30, 1976 actuarlal valuation of SPRS ~s a data 

base. 
]. Forecast Under SPRS Actuary's Assumptions. Table S-I shows future 

employer contributions and funded levels for SPRS in a forecast which uses 

the SPRS actuary's current actuaria} assumptions to perform the annual 

valuations in each year of the forecast. 

Table S-I: Finaucial SuJ~nary of SPRS Under SPRS Actuary's Assumptions 
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Total_E~i)1__gver Contributions* Funded Level 
Dollars s~-s-ets as Assets as 

Y e a r  (Millions) ~ of Pay % of PTL % of PCL 

1976 6.B 30.1 109 90 

19~I 10.0 29.6 106 92 

1991 19.6 29.0 I07 94 

2001 36.1 30.6 101 91 

2026 139.4 34 3 95 87 

*Includes nor,,al and supplemental l iabilityfcontributions plus 
pay-~.s-you-qo C(JL payments. 
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2. Forecast Under OFA Best-Estimate Assumptions. Table S-2 shows the 

identical information as Table S-1 e:cept that the annual valuations during 

the forecast period are performed using OFA's best-estimate assumptions. 

Table S-2: Financial Sunmlary of SPRSUnderOFA Best-EstimateAssumptions 

i _ 

Total Employer Contributions* Funded Leve] 
Dollars - As]-e~s as Assets as 

Y e a r  (Millions) % of Pay ~ of PTL % of PCL 
, , ,  , ,  

1976 8.4 37.0 109 90 

19t~1 11.5 33.8 113 97 

1991 21.3 31.5 120 105 

2001 36.9 31.3 114 103 

2026 133.2 32.7 109 100 

*includes eomal and supplemental l iab i l i ty  contributions plus 
pay-as-you-go COL payn~nts. 

3. Bes____tt-Estimate Forecast with Full Advance Funding of Al l  Costs. In 

Table S-3, SPRS finances are projected on the assumption t'hat the COL 

provision is advance-funded along with a11 other employer costs. 

F ' ~ e ~ - 3 . "  Financial Summ~ry of SPRS Under OFA Best-Estimate ~r 
i ~  Assumptions with Advance Funding of COL B.nefits 

' , I I r 

T_ota]_ Ew_nj~_!oyer Contributions • Funded Level 
Dollars , Assets as Assets as 

Y e a r  (Millions) '/, of Pay % of PTL % of PCL 
I I I 1 '  I 

1976 11.0 48.5 109 90 

19,~ 1 14.5 42.6 ] 24 I07 

1991 18.4 38.7 137 119 

2001 38.8 33.0 139 126 

2()26 121.5 29.9 134 123 
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Conclusions and Recommendations (Chapter 4) 
1. Overali Assessment. The long-range f inancial  forecasts presented 

in this study show that SPRS is a well-funded pension system as measured by 

the system's actuarial cost method and ei ther the SPRS actuary's assumptions 

or OFA's best-estimate assumptions. In the unl ikely event of plan termina- 

t ion,  assets on hand are suf f ic ient  to cover a l i  of the benefits accrued to 

date by re t i red and active employees; on the more rea l i s t i c  plan continuation 

basis, assets are equol to approximately go percent of accrued benefit  

l i a b i l i t i e s .  These funded levels compare favorably to many other pension 

plans of equal age, whether public or pr ivate, and especially to most 

uniformed services plans. 
2. Actuarial Assumptions. During the period from July 1, 1975 to 

June 30, 1975 there were considerable deviations between certain of the SPRS 

actuary's assumed decrement rates (such as deaths among active and re t i red 

members, terminations and retirements) and the actual experience of the plan. 

While such actuarial deviations may be expected when the experience invest i -  

gation covers only one year and deals with a relat ively s~}all group-of:plan 

members, continual deviations in one direction should become a cause for 

concern since they may misrepresent ongoing pension cost calculations. 

OFA recommends that the SPRS actuary review the cumula- 
tive experience of the plan over at least three years in 
assessing the accuracy of decrement assumptions, and that 
these assumptions be adjusted accordingly should the 
experience of the plan persistently deviate in one 
direction. (Recommendation No.l) 

The econjmlc assumptions (salary and interest rates) currently used by 

the SPRS actuary generate lower annual costs than OFA's best-estimate 

assumptions adopted for use in this study. Although the short-term results 

of using the current assumptions are favorable ( i .e . ,  smaller employer 

contributions), the long-term effect is a lower and gradually deteriorating 

funded level. However, since this deterioration wi l l  not occur for another 

25 to 35 years, OFA does not believe that a change in the current economic 

assumptions 'is warranted on s t r ic t  financial grounds alone. 
The general approach taken by the SPRS actuary is one which understates 

both salary and interest rates in relation to wha: may actually be expected 

to occur if~ future years. The actuary attempts to balance the degree of 
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i understatement in both assumptions So thlt  they produce offsetting 

characteristics in terms of pension costs. Thi; is a fairlycommon actuarial 

practice that has become more noticeabie as the effects of prolonged infla- 

tion show up in salary levels and interest rates. The practice is open to 

challenge on several grounds, including the potential inaccuracy of the 

balancin9 procedure at different absolute salary and inte-est levels. 

Frvm a legislative perspective, the use of implicit offsetting assump- 

tions presents a problem in that non-actuaries find i t  virtually impossible 

to evaluate the appropriateness of the assiJmptions. This can make i t  

extremely di f f icul t  for the Legislature to properly evaluate the fiscal 

Impact of major pension legislation. 

Since the salary and interest rate assumptions in particular have an 

extremely important influence on pension costs, 

OFA recommends that the use of explicit best-estimate 
assumptions be considered by the State Treasurer and the 
SPRS actuary. (Recommendation No. 2) 

To implement the above recommendation, 

OFA recommends that the Legislature consider amending ur 
repealing the provision of N.J.S.A. 53:SA-3(p) which 
limits the "regular interestS'rate assumption to 105 
percent of the actual percentage rate of earnings on 
investments. (Recommendation No. 3) 

This section of the SPRS law is designed to insure that SPRS is 

conservatively funded by not allowing the anticipated income from the 

investment of pension fund assets to be overstated. However, in operation 

the SPR$ actuary balances any conservatism in the interest rate assumption by 
constructing an ar t l f ic ia l ly  low salary level assumption, thereby cance111ng 
out the law's intended effect. 

3. SPRS Funding Polic~. Presently, all beneflts provided by SPRS are 

advance-funded, with the exception of COL adjustments. These are financed on 

a pay-as-you-go basis through annual appropriations. 

Under the current financing policy and actuarial assumptions, "ful l  

funding" ( i .e.,  the complete amortization of the system's unfunded supple- 

mental l labi l i ty)  will not be achieved on a plan continuation basis i f  COL 

~nefits are Included in the system's l iabi l i t ies but not advance-funded. 

The achievement of ful l  funding is an implicit goal of SPRS and of the 
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Legislature, since the Act governing SPRS (N.J.S.A. 53:5A) includes the 

provision for the 40-year unfunded l i a b i l i t y  amortization. Although the 

funded level of SPRS is quite favorable (90 percent) even without advance COL 

funding, the Legislature may wish to consider a policy to advance-'und the 

COL provision in l ight  of this impl ic i t  goal. 
As shown in the forecasts, f u l l  funding is achieved using OFA's best- 

estimate assumptions, even under the current financing policy. Therefore, 

th is  combination might be recomended i f  there were ~ssurances that future 

COL benefit increases would not exceed the i r  assumed value in th is  study, 

which is 2.4 percent (60 percent of a 4 percent In f la t ion assumption). 
gtthout these assurances, and in view of the f~ct that either the in f la t ion  

rate or the percentage of the Consumer Price Index used to calculate COL 

benefit levels may increase in future years, we cannot recommend the long- 

term continuation of pay-as-you-go financing for COL benefits. 

The forecasts also show that fu l l  funding is achieved when the COL 

provision is advance-funded, but at the expense of quite burdensome employer 
contributions in tn i t ia l  years. Moreover, total advance funding at the rate 

s h ~ n ~ c t u a l l y  builds up "redundant" assets (assets in.excess, of• the. PCL) 

rather quickly and maintains them throughout the forecast period. 

I t  should be noted that chere are ~ays to move toward f u l l  advance 

funding which produce a " f l a t t e r "  funding pattern than i l lus t ra ted in thts 

study and which retain the tmpl ict t  goal of reaching a 100 percent funded. 

level. A funding schedule can be established that "phases in" advance-funded 

COL contributions so that f u l l  funding is reached later than shown here but 

wtth less immediate f inancial stress. Another poss ib i l i ty  would be to 

amortize the remaining supplemental l i a b i l i t y  of the system as a level 

percentage of pajn'oll rather than as a level dol lar amount. 
There are persuasive arguments in favor of the advance funding of 

pension benefits and they apply equally well to post-retirement COL ad- 

justments. /~nong the f inancial advantages are the investment income gen- 

erated on pension fund assets bu i l t  up by regular contributions and the 

discipl ine imposed by requiring that a portion of the costs of any benefit 

l iberal izat ions be paid immediately. In addit ion, there is an equity 

advantage to advance funding, in that i t  changes the costs of pension 

benefits to the present generation of taxpayers who presumably are receiving 

the services of those earning the benefits. 

i 
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The Pension Adjustment Act (N.J.S.A. 43:3B) does not mandate the annual 

appropriation of funds for the purpose of providing COL benefit adjustments 

to re t i red employees. Despite th is ,  the Legislature has chosen to appropri- 

ate the amount necessary each year to pay for these increased benefits and, 

in addit ion, has recently raised the COL benefit level. Should the 

Legislature interpret  i ts  commitment with respect to COL benefit pa~ents as 

an ongoing and continual one, then 
: 

OFA recommends that the Legislature consider the ad- 
vantages of adopting a pol icy which supports the advance 
funding of a l l  SPRS pension benefits, including cost-of- 
living increases, on a schedule that is financially 
practicable. (Recomendation No. 4) 

4. Measuring Plan Liabilities. 

" a. Method - -  Since 1976 the SPRS actuary has been including in the 

annual valuation report a "Funded Status" statc~nent that compares the book 

value of assets to an accrued l i a b i l i t y  measure simi lar to the PCL used in 

th is  study. The actuary has fur ther broken down the l i a b i l i t y  value (and the 

level of funding calculat ion) into a separate category for vested accrued 

benefits. This breakdown provides additional information on the status of 

the plan's benefit securi ty,  par t i cu la r ly  as tt 'covers those SPRSmemb~rs who 

have already earned the r igh t  to a retirement pension. 

b. Co~t of Living (COL) Increases - -  A basic concept of accounting for 

pension costs is that they be assigned to the period during which benefits 

are earned. COL benefits, since they are computed as a percentage of the 

retirement allowance, are earned over an employee's active career. The same 

factors (e.g. o beneftt l ibera l izat ions,  salary increases) responsible for  

raising regular penston benefits are also responsible for raising future COL 

obligbtions. Th~s relat ionship is not e x p l i c i t l y  recognized under the 

current COL financing pol icy, with the resul t  that the overall impact of plan 

changes ts always understated, as are the tota l  l i a b i l i t i e s  associated with 

providing retirement benefits to SPRS members. 

Should the Legislature elect to advance-fund COL benefits, the costs 

associated ~l th providing these benefits would autbmatical]y be treated as 
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labi l i t ies of the pension system. In addition, 

OFA recommends, should the Legislature decide ___n~Jt to 
advance-fund COL benefits, that the SPRS actuary peri- 
odically calculate the system's l iab i l i t i es  to include 
the l i ab i l i t y  associated with COL benefits, so as to 
portray more accurately the total costs of ___all pe~)sion 
obligations currently being accrued, even though payment 
of a portion of these costs is being deferred to the 
future. (Recommendation No. 5) 

Since almost all pension benefit changes carry ~ corollary fiscal 

mpact associated with higher COL payments, 

OFA recomemls that fiscal notes and cost estimates on 
pension-related b i l ls ,  whether prepared by the Division 
of Pensions or by OFA, include an estimate of the addi- 
tional COL costs l ikely to result from the provisions of 
the b i l l .  (Recommendation No. 6) 

i 

I 

i 
i 

i 

I 
I 

I 
i 

I, 



• i 

• 

INTRODUCTION: PURPOSE OF THIS STUDY 

Thls actuarial analysis of the State Police Retirement System (SPRS) of 

New Jersey was undertaken to provide the Legislature and SPRS managers with 

information about th~ future costs, funding obligations and cash flow of the 

pension system.° Financial trends that may reasonably be ~nticipated under 

the ~ Ite's current financing policy as well as under.selected alternative 

policies are i11ustrated with long-range actuarial forecasts of SPRS. 

The type of analysis presented in this study offers several insights 

t~at are not provided by a conventional actuarial valuation. One important 

difference is that a conventional valuation, such as the SPRS actuary 

prepares annually, is concerned only with the accrued and prospective 

benefits of current plan members. There is no recognition given in the 

present to the possible financial implications of future new entrants or 

overall system growth. The forecasts developed in this analysis give 
explicit recognition to these factors. 

A second feature of these forecasts i t  that they give policy makers an 

Idea of the incidence of costs llkely to fai l  on taxpayers in t,lture years 

under the pension plan's current financing method. In this ruspect, the 

forecasts may assist policy makers in evaluatlng whether the system's 

unfoldlng flnanclal experle,:ce Is coinciding wlth expectations. The fore- 

casts also aid tn evaluating the long-range effects of proposed pension 
benefit changes, i 

Finally, the forecasts presented in this analysis portray the future 

annual costs and assets~to-liabilities ratio associated with all benefits 

accruing to SPRS members, including post-retirement cost-of-living adjust- 

ments not treated in the annual valuation report of the SPRS actuary. This 

last point is discussed in greater detail in Chapter 2. 

- I -  
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Having noted these features, i t  is equally important to recognize the 

limitations of thls type of long-range actuarial analysis. The limitations 

are those inherent in any projection of future events; namely, the likelihood 

that the future wi l l  not unfold precisely as the analysis specifies. In 

fact, i t  is almost inevitable that i t  wi l l  not do so, despite the care taken 

to make these projectlons as real lst ic as possible. Such unforeseen but 

possible future occurrences as a declining SPRS membership, prolonged severe 

Inflationary pressures or significant plan benefit changes--to name but a 

few--would each necessitate a reevaluatlon of the system's financial status. 

However, the uncertainty of the future is not in i tse l f  a cogent argument 

against developing these forecasts but rather an argument for doing them more 

frequently. 
I t  should also be ~ade clear that the actuarial forecasts presented In 

th is study are not meant to substitute for the annual actuartQ1 valuations of 

SPRS that ce r t i f y  in detai l  the following year's costs and required contrt-  

buttons. The value of these long-range forecasts l tes not in any claims of 

perfect ly accurate dol'lar value predictions for a part icular year but in the 

overall f inancial trends and patterns that emerge over the forecast period. 

As such, these forecasts are meant to complement the regular actuarial 

valuation process. l 

u 
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CHAPTER 1: DESCRIPTION OF THE STATE POLICE 
RETIREMENT SYSTEM OF NEW J E R S E Y _  

Background 

The New Jersey State Police force was created in 1921 as a separate de- 

partment of the State government. Since 1948 the State Police force has 

operated as a Division of the Department of Law and Public Safety. 
Legislation passed in 1925 established the State Police Retirement and 

Benevolent Fund, "providing a pension for retired or disabled members of the 

state police or their f ~ i l l e s  or orphans . . . .  . I  During the same year, the 

State Police contracted with a private insurance carrier for a contributory 

group l i f e  insurance policy to supplement pension plan benefits. This policy 

was to serve as a model for later group insurance programs provided in most 

State retirement systems. 2 

• The State Police Retirement and Benevolent Fund was not financed on an 

actuarlally ~etermined basis. Member contributions to the fund were supple- 

mented by a desl§nated percentage of State taxes collected on automobile 

insurance policies issued to New Jersey residents by out-of-state companies. 

This financing practice, when combined with the generous retirement and 

survivors' benefits provided by the pension plan, led to the accumulation of 

large unfunded financlal l i ab i l i t i es .  
In 1965, the State Pollce Retirement System (SPRS) was established to 

replace the State Police Retirement and Benevolent Fund and to assume all of 

the assets, l iab i l i t ies  and membership of the former fund. 3 SPRS is 

maintained on an actuar;a! reserve basis with costs shared between SPRS 

members and the State. The ~aw governing SPRS has been amended several times 

since 1965 to adjust benefits, financing arrangements and administrative 

procedures. 
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Membership 

Membership in SPRS is l imited to and compulsory for  a l l  fu l l - t ime 

of f icers ,  non-comtssioned of f icers and troopers of the Division of State 

Police. As of June 30, 1976, there were 1,730 active and 486 re t i red  members 
of SPRS. 4 

Administration 

SPRS is administered by a five-member Board of Trustees consisting of 

the State Treasurer, two pr ivate-c i t izen members appointed by the Governor 

and two active members of the retirement system appointed by the Superinten- 

dent of State Police. Al l  ejpointed members serve indef in i te  terms of 

of f ice.  A representative fro~ the State Division of Pensions serves as 

secretary to the Board. 

The powers and duties of the Board of Trustees are spelled out in 

N.J.S.A. 53:5A-30 and generally consist of oversight responsib i l i t ies 

related to the operation of the system, including tl~e adcptton of adminis- 

t ra t ive  rules and regulations, so long as those rules and regulations are 

consistent with those adopted by the other State pension funds. The State 

Treasurer is the legal custodian of SPRS assets; under his direct ion the day- 

to..day administration of SPRS is conducted by the Division of Pensions, while 

the Division of Investment is responsible for managing ~nd investing the 

assets of the system,. 

The State Treasurer also designates a medical review board and a system 

actuary. The current actuary for SPRS is Stone, Young & Co., Consulting 

Actuaries. 

Benefit Provisions 

When SPRS replaced the State Police Retirement and Benevolent Fund on 

July 1, 1965 certain benefit provisions were changed for a l l  members newly 

employed on or after that date. Members who had been enrolled in the former 

fund, whether ret i red or active, were allowed to retain the i r  benefit 

e l i g i b i l i t y  under the old plan. The current SPRS benefit  structure therefore 

distinguishes between pre- and post-July 1, 1965 members where necessary. 

Table 1-1 is a summary of the major benefit provisions available to 

members of SPRS. A more complete description of these benefits is contained 

in Appendix B of this report. 

- 4 .  
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TABLE I - I  

SPRS BENEFIT PROVISIONS 

I. Retirement Age and A. 
Allowance 

2. Ordinary Disability 

3. Accidental Disabil ity 

Nonservice-Connected 
Death Before Retirement 

Service-Connected Death 
Before Retirement 

. 

S. 

B. 

Enrolled before July I ,  I965--Hembers may 
ret ire at age 50 after 20 years of service. 
They must ret ire at age 55 after 25 years 
of service. 

Annual retirement allowance--½ final com- 
pensation (see note at end of table) plus 
1% x final cor, lpensation for each year of 
service over 25. 

Enrolled on or after July I ,  ]965--Regu- 
lar retirement at age 55. Employment be- 
yond age 55 only at request of Superin- 
tendent of State Police. Early (special) 
retirement with 25 years of service, but 
allowance reduced for each month under age 
55. Deferred retirement after 15 years 
service, payable at age 55. 

Annual retirement allowance--2% x final 
compensation x years of service up to 25 
plus I% x final compensation x years of 
service over 25. 

After four years service, annual allowance 
of lJ~ x final compensation x years of ser- 
vice (minimum of 40% x final compensation). 

Annual allowance of 2/3 final compensation, 

A. 

B. 

Enrolled before July I ,  1965--Annual pen- 
sion of ~ final compensation to dependent 
.lidow or 3 children; lesser pension for 
fewer children or dependent parents; plus 
3~ x final compensation (lump sum). 

Enrolled on or after July I ,  1965--Annual 
pension of ~ final compensation to depen- 
dent widow and 2 children; lesser pension 
for fewer children (widow alone, 25%) or 
dependent parents; plus 3½ x final compen- 
sation (lump sum). 

Annual pension of ~2 final compensation to 
dependent widow or three children; for 
fewer children or dependent parents, a 
lesser pension; plus J~ x final compensation 
(lump sum). 

- 5 -  
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6. Death After Retirement 

7. Termination (Non-vested) 

TABLE.I-I 

SPRS BENEFIT.PROVISIONS 
(continued) 

A. Enrolled before July I,  1965--Annual pen- 
sion of ½ final compensation to widow or 
3 children; lesser pension for fewer 
children; plus (after 10 years service) ½ 
final compensation (lump sum). 

B. Enrolled on or after July I ,  1965--Annual 
pension of ~ final compensation to widow 
and 2 children; lesser p~nsion to fewer 
children (widow alone, 25%); plus (after 
10 years service) ~ final, compensation 
(luBp sum). . 

Return of member's contr ibut ion. 

Note: Final compensation refers to the average salary plus maintenance allow- 
ance (current ly $3,000) in the last  12 months of service preceding re- 
tirement or death. 
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FOOTNOTES TO CHAPTER 1 

1. P.L. 1925, c. 188. 

2. State of .New Jersey, Department of the Treasury, Division of Pen;Ions, 
New Jersey. public EmpIoNg_eBenefit.Ma~ ~al~ 1977 Editlon, p. 366. 

3. P.L. 1965, c. 89. 

4. Stone, Young & Co., Consulting Actuaries, Report of the Actuarial 
Valuation of the State Po]ice Retiremenj. S~stem as of Jul~ 1~ 1976. 
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CHAPTER 2: ACTUARIAL PROCEDURES USED 
IN THE ANALYSIS OF SPRS . . . .  

As stated in the introduction to this report, the purpose of conducting 

this actuarial analysis is to provide the Legislature and those responsible 

for managtng SPRS with tnformattun about the system's ]ong-range financial 
outlook. The framework for the analysis is a scen~l~to of SPRS for the SO- 
year period 1976-2026. The scenario was constructed with the atd of a 
detailed cemputer model of SPRS developed by OFA's actuarial consultants, 
Wtnk]evoss & Associates, Inc. By generating SC consecutive actuarial 

valuations, the mode] ts designed to simulate the SPRS population and 
financial transactions occurring during each year of the forecast period 

according to predetermined actuaria] assumptions. These assumpttgns are 

discussed in the following sections. 

Role of Actuarial Assumptions 
An employee covered by a defined benefit pension plan such as SPRS 

earns pension benefit credits for each unit (usually a year) of e l t g tb le .  
employment. At retirement, the accumulated value of these credits becomes 
payable by the plan sponsor according to one of several payment options 

available to the employee. 
For the pension system as a whole, the accumulated value of al l  past, 

pfe~ent and expected future benefit credits earned by i ts members represents 

a l i a b i l i t y  to the system in the form of future pension payment obligations 

that are being created. I t  is the responsibi l i ty of the pension system 

actuary to estimate the magnitude of these obligations, when they wi l l  become 

due, and to establish a schedule of regular employer (and, in New Jersey, 
employee) contribut0,~ns into a pension reserve fund so that the assets of the 
fund are bdt l t  up to where they are suf f ic ient ,  together with future 

contributions, to meet projected system l i a b i l i t i e s .  

/ 
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To project pension costs and fund those costs on a regular basis the 

actuary must make certain assumptions about the future experience of the plan 

and its participants. When appropriate, past experience of the particular 

plan or a similar one can be used to formulate assumptions about the future. 

However, i t  is not always possible or desirable to usepast experience solely 

as a guide. In such instances the actuary must make his assumptions based 

upon the best evidence and indicators available to him. Although i t  is 

extremely unlikely that actuarial assumptions wil l  ever perfectly predict 

future plan experience, the degree to which they are real is t ic  has an 

important bearing oil how adequately a pension system is funding i ts l i a b i l i -  
t ies. 

The selection of actuarial assumptions for SPRS was therefore a 

significant part of developing the long-range financial forecasts which are 

,presented in the following chapter. OFA and i ts consultants reviewed al l  of 

the assumptions currently used by the SPRS actuary in preparing annual 

valuations .of the system. Many of these assumptions were judged to be 

appropriate for use in this analysts and were adopted. In other instances, 

different values were selected where they were fe l t  to be more real ist ic in 

their depiction of plan experience. In addltlon, several new assumptions were 

establlshed for forecasting purposes which are not required in the actuary's 
regular annual valuation. 

The assumptions used in this analysls to construct the 50-year SPRS 

scenario are labeled "best-estlmate" assumptions to contrast them where 

necessary with the SPRS actuary's valuatlon assumptions. Best-estlmate 

assumptions were used in all "of the long-range forecasts to determlne the 

future characteristics of the plan. However, as an experiment, one frrecast 

was run which retained the SPRS actuary's assumptions to perform the annual 
valuatlons in each year of the forecast. 

Specific Assumptions 

Numerous actuarial assumptions must be made to value a pension plan's 

assets and l i ab i l i t i es .  Basically, assumptions are needed for any factor or 

probability that could have an impact upon the plan's financial balance. 

Table 2-! sets forth the major assumptions used in this study. The f i r s t  

column of Table 2-1 specifies the type of actuarial assumption. The ~econd 

-9-  
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Type o f  Assumpt ion  

A. Decrement  Assumpt ions  

1. M o r t a l i t y  Ra t e s  

2. D i s a b i l i t y  Ra t e s  

3. T e r m i n a t i o n  (Withdrz~ral)  
Ra=es 

4. Ret i r emen t  Rates 

B. I n c r e m e n t  Assumpt ions  

1. P o p u l a t i o n  Crowl:h Rate 

2. E n t r y  Age R a t e s  

C. 

TABLE 2-1  
ACTUARIAL ASSUMPTIONS FOR SPRS 

Assumpt ions  Used by SPRS A c t u a r y  

M o r t a l i t y  Ra t e s  a s  g i v e n  in  Appendix 
T a b l e s  A - l ,  A-2,  A-3 

Disabil~ty R a t e s  as  g i v e n  in  
Appendix Table A-4 

Termiuatlon Rate s  a s  given in 
Appendix Table A-5 

R e t i r e m e n t  Ra t e s  as  g i v e n  in  
Appendix T a b l e  A-6 

Assumpt ion no t  needed* 

Assumpt ion  no t  needed*  

OFA B e s t - E s t i m a t e  Assumpt ione  

Same as  6PRS a c t u a r y ' s  a s s u m p t i o n s  

Same a s  SPRS a c t u a r y ' s  a s s u m p t i o n s  

Sa~e a s  SPRS a c t u a r y ' s  a~sumpt lons  

Same as  SPRS a c t u a r y ' s  a s s u m p t i o n s  

3% a n n u a l  growth  in  1976, s c a l i n g  
down to  OZ (no growth)  in  2004. 

Ra t e s  d e r i v e d  from 1976 SPaS c e n s u s  
d a t a ,  g i v e n  i a  Appendix T a b l e  A-~ 

t 

Economic Assumpt ions  

I .  I n f l a t i o n  Ra te  

2. S a l a r y  I n c r e a s e  Ra te  

3.  F u t u r e  E n t r y  Age S a l a r i e s  

Not e x p l i c i t l y  s t a t e d  

5X p e r  y e a r  under  age  30 
4% p e r  y e a r  a g e s  30 t o  49 
3% Fer  y e a r  a g e s  50 and o v e r  

Assumpt ion  no t  needed* 

4.  I n t e r e s t  Ra te  
(Re tu rn  on I n v e s t m e n t )  

6% pe r  y e a r  

*Assumpt ions  no t  needed b e c a u s e  v a l u a t i o n  pe r fo rmed  on a c u r r e n t  f i x e d  

p o p u l a t i o n  group.  

4Z pe r  y e a r  

P r o m o t i o n a l  s c a l e  d e r i v e d  f rom 1976 
SPRS c e n s u s  d a t a ,  a s  g i v e n  in  Appen- 
d i x  T a b l e  A-9,  1 p . ~ & Z  i n f l a t i o n  and 
1% r e a l  wage i n c r e a s e  pe r  y e a r .  

Der ived  from 1976 SPRS cen su s  d a t a ,  
a s  g i v e n  in  Appendix Tab l e  A-8.  

7% p e r  year  
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column lists the assumptions currently used bythe SPRS actuary in performing 

the annual valuation of SPRS. The third column lists the best-estimate 

assumptions adopted by OFA and its actuarial consultants. For those 

assumptions which are tabular in nature, reference is made to the appropriate 

table in Appendix A. 

The assumptions are grouped into three categories which broadly 

describe their functions. Decrement assumptions are those which estimate the 

probabilities of various kinds of reductions in the active and retired SPRS 

populatlon. They include mortallty, disability, termination and retirement 

rates. These rates are usually presented in the form of actuarial probabil- 

i ty tables. 

The decrement assumptions used for SPRS were last reviewed by the 

system actuary in 1976 when they were checked against the plan's experience 

~uring the previous year. The actuary's review showed that there were, in 

some instances, conslderable deviations between the assumed and actual 

experience rates. In particular, mortality rates, termination (withdrawal) 

rates and retirement rates among active employees were lower than the 

actuary's assumed rates, while mortality rates among retired employees were 

higher than assumed. 

Such actuarial deviations may be expected when the experience in- 

vestigation covers only one year and deals with a relatively small group of 

plan members (1,763 actlves and 486 non-actives)o Moreover, pension costs 

are not highly sensitive to changes in decrement assumptions, particularly 

when so few people are involved. These factors tend to reduce the 

significance of any potential cost implications arising from deviations 

between these assumptions and experience. As will be stressed in Chapter 4, 

however, the SPRS actuary is urged to investigate the future cumulative 

experience oF the plan over at least three years in assessing decrement rates 

and to adjust those rates accordingly i f  the experience of the plan persis- 

tently deviates in one direction. 

For purposes of this study, OFA has adopted the SPRS actuary's de- 

crement assumptions as best-estimate assumptions and has presented the data 

in this report based on those assumptions. 

-11- 
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l_~crement assumptions are developed for actuarial ~forecasting to sim- 

ulate additions to SPRS membership. As Table 2-1 indicates, these asSump- 

tions are not used in a conventional actuarial valuation since a conventional 

valuation is based only on the population exist ing as of the valuation date. 

The growth rate, which refers to the growth in the number of active 

employees, was specified for purposes of this research as 3 percent for the 

f i r s t  year of the simulation, with th is percentage scaling downward l inear ly  

to a zero growth rate after 25 years. This increases the active SPRS 

membership from 1,730 in 1976 to an eventual level of 2,545 members. The 

projection is designed to stmulate a SPRS population that has recently 

experienced moderate growth but which is expected to experience a gradual 

decline in growth unt i l  a stable labor force size is reached in 2001. The 

ages at which newly-hired employees enter active service during the simula- 

t ion were derived from the recent experience of the plan through 1976. 

The economic assumptions out,tned in Table 2-1 are extremely important 

since pension costs a~-e highly sensit ive to variations tn assumed in f la t ion ,  

salary and interest rates. 

The SPRS actuary's in f la t ion assumption is uncertain because i t  is not 

e x p l i c i t l y  stated, although i t  presumably is a component of both the salary 

and interest  assumptions. OFA's best-estimate in f la t ion  assumption rate 

(represPnting the assumed r ise in the Consumer Price Index) is set at an 

annual rate of 4 percent. While th is rate may appear to be low in terms of 

the experience of our economy in recent years, i t  is believed to represent a 

reasonable rate for the long-run average in f la t ion  rate in our economy. I t  
• [ ,] is also the rate used in the 1976 OASDI Social Securlt Board of Trustees 

Annual Report for their "intermediate projection" of that system's l i ab i l i -  

ties. I 

The SPRS actuary's annual salary Increase rates vary according to age 

group: 5 percent below age 30, 4 percent between ages 30 and 49, and 3 

percent for ages 50 and above. ~FA's best-estimate assumption was developed 

by f i r s t  projecting annual across-the-board wage increases of 5 percent 

(composed of. the 4 percent inf lat ion factor and a I percent real wage or 

productivity gain component) and then adding, for each plan member, an annual 

percentage representing the employee's assumed career promotional advance- 

ment at various ages. (In New Jersey this component comprises actual job 

° . .  
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t l t l e  promotions over an employee's working career plus the effect of regular 

merit or longevity increments.) The promotional scale, which is shown in 

Appendix Table A-9, was derived from the current year salary differences of 

active employees in different stages of their careers. The rates vary 

between 2.8 percent and 2.0 percent, depending on promotional and merit raise 

opportunities at different ages. Over the entire range of active ages (20 to 

5S) the promotional rate averages roughly 2.2 percentper year. 

Taking into account all of the salary components discussed above, OFA's 

best-estlmate salary increase rates exceed those of the SPRS actuary by 

approximately 3 percentage points per year. 

In addition to the salary progression of active employees, i t  is also 

necessary to make an assumption as to the salaries of newly-hired employees 

during the forecast period. The new-entrant salary scale (Appendix Table A- 

8~, which determines the salary differences for each entry age, was derived 

from the recent experience of the plan. For any~Iven entry age, the assumed 

entry age salary is increased annually by 5 percent (the combined inflation 

and wage productivity rates) for future years. 

The interest rate assumption refers to the rate of return earned on the 

investment of pension system assets. The current interest rate used by the 

SPRS actuary for annual valuations of the plan is 6 percent. This rate is not 

established by the actuary, but by the State Treasurer in consultation with 

the Directors of the Divisions of Pensions and ~nvestment. N.J.S.A. 53:SA- 

3(p) l imits the interest rate assumption to 105 percent of the actual 

"percentage rate of earnings on investments." 

OFA's best-estimate interest assumption used in th is study for SPRS is 

7 percent. The assumed yie ld of 7 percent corresponds roughly to a 4 percent 

In f la t ion rate and an assumed 3 percent In f la t ion- f ree rate of return on 

long-term corporate bonds. 2 The actual average rate of return on SPRS assets 

w~ 6.83 percent for ftscal year 1976. 

Actuarial Cost MethodFor SPRS 

SPRS, l tke a11 of the State's major public-employee retirement sys- 

tems, ts an advance or reserve-funded pension plan; this is, regular con- 

t r ibut ions are made (by t~le State and by employees) to a pension reserve fund 

over the working lives of plan members. 3 These contributions, together with 

/ . 
, / 
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investment earnings on the assets in the reserve fund, are designed to 

accumulate so that at the time of each worker's retirement there are 

sufficient reserves available to pay that worker's pension benefits as they 

come due over his remaining lifetime. As wi l l  be shown in the following 

chapter, one of the advantages of advance funding is that the investment 

income on accumulated plan assets significantly reduces the level of 

contributions that would otherwise be required to pay for pension benefits. 

In an advance-fuhded system, the function of an actuarial cost method 

Is to apportion or a11ocate the costs of pension credits being earned by 

workers to specific time periods and to establish a schedule of regular 

contributions to meet these costs. Depending on the funding goals of the 

system, there are vario,s acceptable ways to account for these costs and, 

hence, there are various actuarlal cost methods that may be used. 

The actuarial cost method used by the State for SPRS is known as either 

the Aggregate Projected Benefit Cost Method with Supplemental L iab i l l ty  or as 

the Entry Age Normal Cost Method with Frozen In i t ia l  L lcb i l l ty .  4 Costs (and 

contributions) Under this method have two components: a normal :ost and a 

supplemental or accrued l i ab i l i t y  cost. The normal cost is determined as the 
amount which 

(I) i f  contributed each year as a level percentage of 
salary, 

(2) on behalf oF each employee from the time he started 
earning pension benefit credits, 

and (3) assuming no changes are made in the benefit pro- 
visions of the plan, 

would (4) accumulate assets equivalent to each ~mployee's ex- 
pected pension by his retircment date.~ 

The conditions stated above raise severalpoints. First,  the normal 

cost wi l l  remain a constant level percentage of salary only i f  all of the 

actuary's assumptions about the future are borne out. Should experience 

unfold differently than predicted--and in almost all cases i t  w i l l  to some 

degree--the resulting actuarial gains (favorable) and losses (unfavorable) 

are factored into the normal cost and spread over future years. Thus the 

normal cost wi l l  tend to fluctuate from year to year; however, the spreading 

mechanism for gains and losses should help keep the fluctuations from being 
severe. 
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The second point is that the conditions ~hich define the normal cost 

also define the supplemental or accrued l i a b i l i t y  cost. A supplemental 

l i a b i l i t y  can arise for many reasons but in general results when the value of 

normal contributionsmade in the past is insuff icient to cover the value of 

benefits earned or credited in the past. Such a situation may occur i f  the 

beneflt provisions of the plan are l iberalized. When this happens the new 

benefit level "costs more" per each year of service, including those years 

when lower contributions were made based on the old benefit level. A similar 

situation arises when a group of employees are a11o~ed to transfer their 

membership from one pension system to another syste~ with more generous 

benefits and are given credit in the new system for a11 prior service. 

In the case of SPRS, the supplemental l l ab i l l t i es  of the system are not 

due to either of the above examples but rather to the fact that when SPRS was 

established tn 1965 i t  assumed al1 of the unfunded f4nancial l i a b i l i t i e s  of 

t ts predecessor, the State Pollce Retirement and Benevolent Fund. Under the 

cost method used wt~h SPRS, these unfunded l i a b i l i t i e s  are supplemental in 

the sense that they are not amortized as part of future normal costs but as a 

separate " layer" of l i a b i l i t y  corresponding to past service credits already 

earned. The unfunded supplemental l i a b i l i t y  of SPRS w~s last recalcu la ted in 

1971 and is being amorttTed over a period of 40 years in level dol lar  

amounts. Each year's amortization payment, or supplemental cost, represents 

interest on the amount yet to be amortized as well as a pr incipal payment. 

One exception to the advance funding of SPRS benefits is the annual 

post-retirement cost -o f - l iv ing (COL) benefit adjustment, which increases the 

level of benefits tn relatton to changes in the Consumer Price Index. 6 COL 

beneftts are financed on a current disbursement, or pay-as-you-go basis. 

Neither the 11abi l i ty  nor the costs associated with the COL provision are 

current ly  recognized in the annual valuations of the system performed by the 

SPRS actuary. 

The f inancial forecasts contained in Chapter 3 compare the long-term 

Implications of cont!nuing to finance COL benefits on a pay-as-you-go basis 

to the costs of advance funding these benefits in the same manner as other 

SPRS benefits. 
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Llabilit@ Measures 

An important purpose of this analysis is to show i~ow, using specified 

actuarial assumptions, the assets of SPRS may be expected to grow in the 

future in relation to the plan's liabilities. One of the difficulties in 

making a meaningful statement about the funded level of a pension plan is 

that the liability value against which assets are usually measured Is 

uniquely determined by the actuarial cost method in use. The result is that 

even with a given level of assets, the funded level of a plan would look 

better or worse depending upon which cost method was selected for the 

comparison. Conversely, two plans which are alike in every respect except 

for their actuarial cost method could both b~ "fully funded" wlth dlff~rent 

amounts of accumulated assets. 

It should, therefore, be useful to assess a plan's funded status by 

using a liability measure that has meanlng in Its o~n rl~ht regardless of the 

cost method In use. T~o such measures are offered in this study. The first, 

entitled plan termination liability (PTL), shows the obligation of SPRS If it 

were to terminate In any glv~n~ar. The PTL Is equal to the present value of 

benefits due to retired employees piu~the present value of benefits earned to 

date by active employees. The accrued benefits of active employe~s are 

calculated byapplylng the SPRS retirement benefit formula to each employee's 

current salary and years of service as of the hypothetical termination date. 

The only actuarial assumptions needed in the PTL calculation are an 

interest assumption (for continued earnings on assets accumulated prior to 

the termination date) and a mortality assumption for beneficiaries and 

dependents {since only death wlll prevent the plan member from receiving his 

retirement benefits, provided sufficient assets exist). Actuarial 

assumptions concerning future probabilities for the active work force {e.g., 

salary progression, membership growth, Jlsablllty rates) are irrelevant in 

the context of an assumed plan termination. 

To avoid misunderstanding, it should be made clear that the calculation 

of plan termination liability in no way suggests or implies that SPRS will in 

fact terminate at sc~ne future date. The PTL measure simply provides a 

meaningful standard for assessing the plan's funded status over time. 
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The other l i a b i l i t y  measure used in th is study is the plan continuation 

l i a b i l i t y  (PCL). For ret i red employees, the PCL is identical to the PTL and 

represents the present value of benefits current ly  due. For active em- 

ployees, the PCL is based o.i a d i f ferent  way of calculat ing benefit accruals. 

In this case, future salary increases are accotlnted fo~ by f i r s t  projecting 

each employee's anticipated benefit to retirement and then taking a f ract ion 

of thts benefi t ,  the numerator of which is the sum of the employee's salary 

to date and the denominator of which is the sum of the employee's expected 

career salary. There are other technical differences between the PTL and the 

PCL, such as the inclusion of anc i l lary  benefits (e.g.,  active service death, 

accidental and ordinary d i sab i l i t y )  in the FCL and the use of a l l  actuarial 

assumptions but these are less important than the general notion that th is 

l i a b i l i t y  is based on the concept of continuing the plen. 

• Both l i a b i l i t y  measures t11ustrated--PTL and PCL--are appropriate 

targets for measuring the funding progress of a pension plan. The PTL maybe 

regarded as a minimum target level,  even for a public p)an that is assumed to 

have a "perpetual" existence, The PCL, which may re f lec t  more accurately the 

ongoing nature of a public plan, is usually (although not always) larger than 

the PTL since i t  incorporates an element of future salary increases. 

In calculating the 11abillty values used in this study an important 

departure has been mad~ fremthe current treatment of liabilities by the SPRS 

actuary. Both the plan termination and the plan continuation measures 

include the liability associated with future COL benefit increases. OFA is 

aware that thls Is not presently done for any of New Jersey's State- 

administered pension systems and that, in addition, there is a difference of 

opinion within the actuarial professional concerning this practice. 

The argument against including the COL provision in the liability 

computation is usually based on the assertion that in the event of plan 

termlcatlon the payment of these additional benefits might not be a legally 

enforceable obligation, especially if they are still being appropriated on a 

pay-as-you-go basis. 

In the strictest sense this assertion is probably correct, since the 

Pension Adjustment Act does not require that these appropriations be made in 

any year, even without the threat of plan termination. However, OFA finds no 

-17- 
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reason to be!ieve tha~ the Leg|slature's comttment to finance the State's 

share of these ?~: oenefits is of a lesser degree or "enforceability" than 

the commitn.~nt to finance any other retirement benefits of the State's 

pension systems. Since the Pension Increase Program was f i r s t  enacted in 

1958, i t  has been s ign i f icant ly  modified to cover a l l  re t i r ing  employees and 

e l ig ib le  survivors. Moreover, the benefit adjustment has been automatically 

linked to changes in the Consumer Price Index and the COL benefit level has 

recently been increased from 5C percent to 60 percent .of the change in the 
CP[. 7 Thus, the Legislature has certa in ly demonstrated a strong commitment 

to the principle of maintaining retirement benefits at a level suf f ic ient  to 

offset some of the effect~ of In f la t ion.  
Given thts si tuat ion and the sizeable f inancial impact of future COL 

payments (as shown tn Tables 3-1, 3-2 and 3-3), i t  would seem logical to 

t reat  these obligations ~s l i a b i l i t i e s  of the pension syst.~, regardless of 

how they are funded. 8 The fact is that every benefit or membership 

liberalization (or inflation-lnduced salary increase) whicl~raises "regular" 
pension costs also raises future COL obligations. By recognizing this 

relationship explicitly, total pension liabilities are portrayed more 

realistically. 
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1. Board of Trustee~ of the Federal Old-Age and Survivors Insurance and 
Disabil ity Insurance Trust Funds, 1976 Annual Report, p. 79. 

2 See Federal Reserve Bank of St. Louis, Review 48 (August, 1966) and 
Review 51 (December, 1969). Also, Robert T i ~ P u b l i c  Employee Pension 
F-und-s--(New York, Columbia University Press, 1976), p. 141. 

3. There is one retirement benefit provided to SPRS members that is not 
advance funded. This is the cost-of-living (COL) adjustment made to 
retirement benefits to offset some of the effects of inflation. The COL 
provision is discussed in more detail later in this chapter. 

4. Unfortunately, the actuarial pro:ession has not been able to agree upon 
standard pension terminology. The expression "Aggregate Projected 
Benefit Cost Method with Supplemental Liabi l i ty" is preferred by the 
Pension Research Council while other pension managers and actuaries use 

• the latter expression or some variation of i t .  

5. SPRS members and their beneficiaries who were fornerly enrolled in the 
State Police Retirement and Benevolent Fund until that fund was succeeded 
by SPRS on July i ,  I965, receive different benefits than SPRS members who 
became enrolled after July I ,  1965. The SPRS actuary calculates separate 
normal costs for both groups, which are then combined into a single total 
normal cost contribution. 

6. N.J.S.A. 43:3B, the Pension Adjustment Act ' ' tP.L. 1958, c. 143), as amended. 

o 

8. 

P.L. 1977, c. 305. 

The s~ne conclusion was recently reached by the New Jersey Commission on 
Government Costs and Tax Policy appointed by the Governor pursuant to 
Executive Order No.. 55 of 1977. On page xvtt of .their Summary 
Recommendations and Subcommittee Reports, the Commission recon~nends that 
"cost-of- l iving increases be considered in the annual actuarial cal- 
culation rather than making annual appro)riations." 
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CHAPTER 3: FINANCIAL FORECASTS OF SPRS 

This chapter presents three long-range financial forecasts of SPRS 

under combinations of actuarial assumptions previously discussed. The f i rs t  

forecast uses the SPRS actuary's assumptions to perform th~iannual valuations 

during the 50-year forecast period. The second forecast uses OFA's best- 

estimate assumptions. The third forecast also uses best-estlmate assump- 
tions but Is predicated upon ful l  advance funding of the annual COL benefit 

increases. 

Forecast Under SPRS Aci;uar~'s Assumptions 
Table 3-1 shows the results of a 50-year financial forecast of SPRS 

which uses the SPRS actuary's current actuarlal assumptions to perform the 

annual valuations. The f i rs t  valuatioh year of the foFecast is fiscal year 

1976 and the last year is fiscal year 2026.1 The numerical data presented in 

the table are given annually during the f i rs t  ten years and on a quinquennial 

basis thereafter. 
The population growth assumption, which scales down from 3 percent - 

annually to zero after 25 years, increases th~ original group of active 

employees from 1,730 to an ultimate number of 2,545 by the year 2001 Total 

layroll rises both because ,}f the growth in the number cf active employees 

and because of the annual rise in employees' salaries. The payroll in 1976 

(excluding maintenance allowances) totals $23 million and escalates to $118 

million by 2001 and to over $400 million by the year 2026. These dollar 

values are of l i t t l e  importance by themselves since they are expressed in 

terms of future inflated dollars; however, they are useful for measuring the 

trend in pension costs. 
Table 3-I shows that advance-funded employer contributions to SPRS are 

$6.3 million in 1976 and ~re expected to nearly double by 1986. From 1986 to t 
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TABLg 3-1 

~ I ~ C ~ J .  ~ e e ~ . ~  oF sres tnm~s sees ACrUAS.'S kSSUH~IOes 

(Do l l a r ,  in  11tousando) 

I Employer C~ntf ;bst iona 

Year 

Pl=n P l a n  
Ten=l~uation C o n t i n u a t i o n  

L i n b J l l t 7  (F13.), L i a b i l i t y  (~CL) 
~ l ,  g g e t 8  X -~'~;ete $ 

$ rTL • .  Pet. 

?60122 1~9 93,0~1 90 

InveBt- 
Rumbe- - Benl~i t  
A c t i v e  Funded p o y - a ~ O  I~aplo 'y~ ~mlt 
He~ber.._s ~ . ~ a  Por t i~ ,  Por t ion Tota l  Contr ibut ion9 ~ rn i ng=  Papa,ate .. A~set.._~l 

1976 10730  2 2 , 6 6 ;  6 ,316 27.9 502 202 30.1 10656 "7.3 5 ,572  3 , 8 7 ,  17.1 03 ,316 
19)7 1o78; 2q,653 6 ,828 27.7 538 2 .2  2909 1,003 7 .3  6 ,272  3,673 1~.9 92 ,987 
1978 1,$33 26,856 ? ,~15 27.6 ~89 2 .2  29 .8  10960 7.3  70036 3,976 1~.8 10q,218 
1979 1.~8~ 29.1~8 8 ,032  27 .6  639 2 .2  29.7  2 ,123 ? .3  ? ,865  ~0;33 15.2 116,653 
1.80 1,93~ 31,510 8 ,656  27.5  689 2.2  29 .7  2 ,292 703 00770 50028 1600 130,239 
lq81 1,982 33,~7~ 9 ,299  270~ 7~0 2.2  29.6  2 ,q62 7 .2  9 ,710 5,97~ 17.6 1 ~ , 9 2 9  
1982 ~ ,030 36038~ 9,67~ 27o l  806 202 290q 2,637 702 10,733 6 ,928 1900 160,~25 
1~:~ 2 ,0?6 38.968 10,~89 26.9  885 2 .3  29 .2  2,818 7.2  11,773 8016~ 20 .9  176,7~5 
19$q 2,171 ~1.5~2 11,053 26.6 973 2,3  28 .9  3,009 7 .2  12,09~ 9 ,262  2203 193.662 
1985 2,16~ q q . ~ 3  11.70~ 26.3 1,090 2.S 20.8 3 ,219 7 .2  lq0062 10,358 23.3 211,356 
1986 2,206 ~7.528 12,395 26.1 1 ,226 2.6  28.7 3 , ~ 5  702 15,309 11,3~0 23 .9  2 2 9 , 9 8 7  

1991 20383 67,5~? 17,~01 25.0 2 ,166 3,2  2900 q ,895  ? .2  230326 16,335 22.7  3~70~90 

1996 2,500 91 ,896 23,973 26o l  3,~8~ 3 ,7  29.8  6 ,$97 702 3~,669 250537 27.8  521,222 

2001 2 ,3q5 117,87~ 30,636 26 ,0  5,~58 ~,6  30.6 8 , ~ 7  702 q8 ,179 ; 1 , q q 8  35.2 729 ,932  " 

2006 205q$ 1510688 39,393 26.1  8 .786 5,8  31.9  19,90q 7.2  6~,623 56o199 37.0  9780~87 

2011 2,5~5 1970501 50.76~ 2507 12,070 6 .5  3202 1~019~ 7 ,~  67 .039 7 3 , 8 7  370~ 1,31606~3 

;016  205~5 250,906 63035~ 26 ,0  17,97b 7 ,1  33.2  170966 7 . 2  140,396 10~,625 q1.7  1 ,739 ,003  

2021 2,5~5 31~0366 92,672 26 .0  2~,7~8 7 .8  33.7  22.8q5 7 ,2  l q 6 , ~ 6 6  139,693 ~3 .9  2 , 2 3 8 , 7 9 2  

20~6 206~6 ~ 0 6 , 8 0 ;  T06,997 26.1 33,q07 8 ,2  3q,3  29013~ 702 187,707 160,~89 ~ . ~  2 ,8610276 

86,6~0 107 102,711 91 
97,073 107 11~,~05 91 

108,921 107 127,679 91 
121,98~ 107 1~2,113 92 
136.19~ 106 157,758 9~ 
150.600 107 I ? 3 , ? ~  92 
165.711 107 190,601 93 
180.59~ 107 20?,~83 9)  
196 ,1 ;6  108 225,271 9 ~  
212,33P 108 ~ 3 , 9 3 2  9u 

32~,138 107 369,627 9u 

609.115 ~02 567,616 92 

7230533 101 800 ,~6 ;  91 

968,~13 101 1097q,196 91 

1 , 3 2 ~ , 7 3 6  99 1 0 ~ 6 0 , ~ 6 ~  90 

1 ,787 ,~16  97 : , 9 5 5 , 6 2 ~  69 

2 ,326 ,53~  96 2 , 5 3 6 , 6 3 9  88 

30008,572 ~3 3 ,275 ,061  e? 

• Exclude8 maintenance al lovance. 

HoLe: The nm~ber o f  act ive employeea and t h e i r  8u rega te  pay ro l l  are c e r t t f l e 4  a8 of June 30 (the v~ luat lon date) In the year 
l i s t ed .  Contr lhut iono,  eanlJnga, pat ten,a,  asaeta and aa le tuT to - l~ab l l£ ty  percentages r e [ l e c t  the t i nanc la l  expe~ience 
Of the plan fo r  the year beginning July I .  

Saute©: Wlnk l -vos8  S A s e o c l a t e a ,  I n c . ,  from 1976 SfRS v a l u e * i o n  d a t ~ .  
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the end of the forecast period, employer contributions are expected to 

increase almost ntnefold to over $100 mi l l ion.  However, employer con- 
tr ibutions 2s a percentage of payroll are f a i r l y  stable throughout the 50- 
year forecast period, beginning at 27.9 percent in I976, decreasing to 26.1 

percent after 10 years, and remaining almost level thereafter. 
The total of a l l  employer obligations to SPRS equals the regular 

advance-funded employer contributions plus the pay-as-you-go costs of the 
COL provision. When these two costs are added together, total costs decrease 

from 30.1 percent of salary in 1976 to a low of 28.7 perce~t after 10 years 

and then increase to a high of 34.3 percent by the year 2026, as the 
continually rising pay-as-you-go COL payments consume a larger proportion of 

total c o s t s .  
Aggregate employee contributions to the plan remain f a i r l y  level as a 

percentage of s~lary, averaging about 7.2 percent over the forecast period. 

These data indicate that employees are funding less than one-flfth of the 

tote| cost of SPRS. To avoid confusion i t  should be stated that the 

statutory employee contribution rate of 7 percent of current salary was used 
in this study to determine the dollar value of employee contributions. The 

contribution rate appears s l ight ly  higher than 7 percent in Tables 3-1, 3-2 
and 3-3 only because i t  is related to the beginning of year payroll figures 

l isted in the th i rd column of each table. 
Investment earnings from SPRS assets help to offset a substantlal 

portion of the total SPRS costs. In 1976 earnings are nearly as large as 
advance-funded employer contributions and over three times larger than 

employee contributlon~. After 10 years they are expected to exceed employer 

contributions by about 25 percent and represent almost five times employee 

contributions in that year. As assets continue to grow duri,}g the forecast, 

the expected investment earnings are eventually 75 percent greater than 

employer costs and six times larger than employee contributions. 
lhe benefit payments from SPRS, which include such items as retirement 

and dlsability benefits, survivor benefits, insurarJce settlements and the 

return of employee contributions, total $3.9 million in 1976 or 17.1 percent 

of payro11. By the end of the forecast period, these payments are expected 

to increase to $180 million, an amount equal to 44.4 percent of payroll. I f  

¥ 

m 
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SPRS were not advance-funded, but rather financed en t i re ly  on a pay-as-you-go 

basis, to ta l  costs (benefit payments plus COL costs) would escalate to almost 

53 percent of payroll by the year 2026. In fact,  however, tota l  employer 

contributions are expected to be only about two-thirds of this amount - -  a 

favorable consequence of the accumulation of assets under advance funding. 

The dol lar  value of plan assets, as shown in Table 3-1, is'$83 mi l l ion 

in 1976 and is expected to reach $230 mt l l ton by 1986. From this point in 

time to the end of the forecast period, assets are expected to increase to 

almost $2.9 b i l l i on .  

As is the case with the other values given In TAble 3-I absolute dollar 

amounts beyond a few years are less important than their relationship to some 

other dollar value. In ri~e case of plan assets, the relevant standards are 

the l labl l l t ies of the plan. Table 3-I Includes the two l iab i l i t y  measures 

p~evlously discussed in Chapter 2. The f i rs t ,  plan termination l iab i l l t y  

(PTL), shows the l lab l l l t y  associated wlth beneflt~ accrued to date i f  the 

plan were to be terminated in a given year, while the second (PCL).~hows an 

accrued l lab i l l t y  based on continuation of the plan. 

I t  is unusu~1 for the PCL to exceed the PTL b~p~as much as i t  does for 

SPRS. The reason for this difference is that the plan'.s generous disabll ity 

benefits, which are based on flnal year's salary plus maintenance a11owance, 

become unavailable I f  the plan were to.terminate. Not only is the incidence 

of disabillty relatlvely high because of the nature of the occupation 

Involved, but also the benefit received as a percentage of compensation is 

subject to a high minimum and, for the most part, Islnot related to years of 
( 

credited service. 

Viewing plan assets as a percentage of the PTL, the funded level of 

SPR$ in 1976 is 109 percent, a value that remains almost steady for 15 years 

and then decreases gradually to a low of 9S percent by the year 2026. Funded 

levels based on the PCL start out at 90 percent, 

percent and then decrease to 87 percent. 

increase to a high of 94 

Forecast Under OF A Bes,t-Esttmate Assumptions 

Table 3-2 shows the results of a 50-year forecast of SPRS which is 

identical to that shown in Table 3-1 except that the annual valuations during 

the forecast period are performed using OFA's best-estimate assumptions. 
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TAJE~ 3-2 

FIHAHCI.AI, F'JRF.CAST OF SPKS L~'DF.Jt OFA 6~T- IReTDMI~ ~ Z O f f S  

( P o r t i c o  4~ ~ e )  

8~mmber ~71cye~ .  Co~,t r l b ~ t  io~m l a v e , t -  

Act l y e  F-,,,4ed Pey-ee -you*6o  Y~ip I o y e e  ~ent ikmef  i t  
| r  14e~btr o P a y ~ o l l  * P o r t i o n  Par  I:Lon T o t a l  Cant  r Lbut total [arninBal  Feynn~tt e A s s e t 8  

|?6 1 .730 22.66q 7 .095 3q.0  502 2 .2  37 .0  1 .656 703 5 .572  3 .87q  1701 83,318 
)77 1.702 2~.653 0 .397  3 q . l  538 202 36 .2  1 .803 703 60303 3 .673  lq09  9q .566 
178 1.833 ~6.856 0 ,956  3303 588 202 3505 1 .960 703 7026~ ~ .970 1~.6 107.~76 
119 1.804 29,1~0 9 ,~36  3207 639 2 .2  3q .9  2 .123 703 3 .217  ~ .~35 15.2  121.601 
180 1,93~ 3 1 . 5 1 0  10,129 32.1 689 202 34 .3  2 ,292  703 9 ,252  ~,028 16 .0  137,122 
181 1,982 33 .973 10.7~5 31 .6  740 202 33 .8  2 .462  7 .2  10.32~ 5 .97~ 17.6  153.758 
182 2~030 36.30q 11,3~0 31.2  806 2 .2  3 3 . ;  2 .637  702 11.q96 60923 15.0  171.330 
183 2 .076  39 ,968 11,979 30.7 885 203 33 .0  2 ,d18  7 .2  12,692 8016q 2009 139.075 
~6~ 2.1~1 ~1,5~2 12.610 300~ 973 203 32 .7  3 ,009  7 .2  13,902 9 ,262  22.3  209.201 
085 2.16~ ~ . ~ 4 3  13,327 30 .0  1,090 2.5  32.~ 30219 702 15.335 10.358 23 .3  2 2 9 , 5 . 0  
106 2.=06 ~7.528 1 t . 0 9 1  29 .6  1 .226 206 3202 30~q5 702 16,785 11.3~8 23 .9  • 251.063 

191 2 ,383  ~70549 19,101 2803 2 ,166  302 3105 ~ .093  102 26.10~ ~50335 220? 337,665 

96  2 .500  91.A96 25.121 27 .3  3 . 3 3 ~  3 .7  31 .0  6 .597  7 .2  39 .159  ~ . 5 3 1  ~7 .6  535,512 

01 2 .$45  I 17 .87~  31,q03 26 .6  S.~53 ~ .6  31.3 0 . ~ 7  7 .2  5~ .920  ~1.~q9 :5.~"  8 2 ~ . ~ 1  

06 2,SeS 151,688 39.6~2 2601 3 .706  5 .8  3109 10.90~ 702 7q ,325  $60193 37.0  1 ,117 ,093  

11 2 .5~5 197,501 ~8,70q 2~07 12.810 6 .5  31 .2  1q .132  7 .2  99o§01 73.353 37.~ 1 .500 .307  

1~ 2.5~5 250.900 61 ,299  2~.~ 17,078 7 .1  31 .6  17,986 7 .2  131.2~6 10q.525 q1.7  I . g 7 g . 8 5 7  

21 2.5~5 318,386 78 .287  2~06 24.7~8 7 .3  32,~ 22 .8~5 7o2 1600930 139,693 ~3 .9  2 .5520565 

26 2.5~5 qOG.S8q 99,0~2 2q05 33,~07 002 3207 29.13~ 7 .2  216 .537  18Qo~89 ~ . ~  3 ,273 .050  

xcludes maintenance allowance. 

. . . . . . . .  O , .  

P l e a  P l a n  
Y a r ~ l n a t  f an  Coet f~tLmt Ion 

. L i a b i l i t y  (PTL) L i a b i l i t y  (1~L) 
$ ,1[ Ameer° zt ,  s~e~s  ,--K-- e 

,122 100 93,041 90 
.640 109 102,711 92 
073  111 I1~ ,~85  9~ 
921 112 127,679 95 
98~ 112 142,113 96 
19~ 113 157,758 97 

11~ 173,7~4 99 
1i5 190.601 100 
116 207,~83 101 
117 225,271 102 
118 243,932 103 

120 369,627 105 

115 $67.616 103 

1;~ 000,46q 103 

115 1 ,07~ ,196  10;  

113 1°460,~6~ 103 

111 1 ,955 ,62~  101 

110 2 ,533 ,639  101 

309 3 ,275 ,061  !00 

re: The number o f  ac t i ve  employees and t h e i r  auceeate  pay ro l l  are c e r t / f i e 4 n a  o f  June 30 ( t h o v a l n n t i o a d e t e )  in  the year 
l i s t t ~ .  Cont r ibu t ion . ,  eornLnge, i~e~mente, asaet8 and a s s . r e - t o - l i a b i l i t y  peccenta3ee r e f l e c t  thm fLnooclaJ experience 
o f  the plan fo r  the year beginnln6 July I .  , 

Jr¢e: Vlnklevose 6 Associates, Inc . ,  from 1976 SPAS va luat ion data. 

76 
06 
97 

108 
121 
136. 
150 6O0 
165 711 
180 595 
196 146 
212 330 

32~.138 

509o115 

723.533 

968,913 

1 ,32~ ,736  

1 .787 .~16  

2 ,326 .53q  

3 ,008 .572  
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Thus, the number of employees, payroll ,  employee contributions, COL pay- 
melts, benefit payments, and l i a b i l i t y  values are the same as in Table 3-]. 

The values that change are employer costs, investment earnings, assets, and 
funded levels. 

Using best-estimate assumptions, en~ployer contributions in 1976 would 
have been larger ($7.9 mi l l ion) than t.ley actually were under the SPRS 
actuary's current assumptions ($6.3 mi l l ion) and would ~emain larger through 
2006, after which they become lower. Costs as a percentage of salary are 

34.8 percent in 1976, scaling down to 24.5 percent by 2026. The lat ter 

percentage is s l ight ly  s~laller than the 26.1 percent obtained when the SPRS 

actuary's assumptions are used, i l lus t ra t ing a basic pr inciple of pension 
costs that higher contributions made i n i t i a { l y  result in lower contributions 
at some later date. 

As a result of i n i t i a l l y  higher employer contributions, the asset 
butldup and, hence, the dollar investment earnings, ~re somewhat larger. 
This tn turn causes the funded levels to be higher beyond the f i r s t  year of 

the forecast period under best-estimate assumptions than under the SPRS 

actuary's assumptions. The PTL and PCL funded levels both follow an 
increasing and then decreasing pattern, ending at ]09 percent and 100 
percent, respoctively. 

I: 

~est-Esttmate Forecast wtth Ful) Advance Funding of All Cost. 

Table 3-3 shows a 50-year forecast which is identical to that presented 
in Table 3-Z except for the fact that the COL provision is now assumed to be 
advance-funded. Thts assunlptton produces changes in employer contributions, 
investment earnings, assets and funded levels. In addition, the amount ef 
benefit payments, while not changing, now tncludes COL payments previously 
l isted in a separate column. 

Full advance funding would have caused employer contributions to 
increase to 48.5 percent of payroll in 1976, a substantial increase over the 
previous two forecasts which showed total costs (employer contributions plus 

pay-as-you-go costs) of 30.1 percent and 37.0 percent. This immediate Jump 
in contributions is a consequence of recognizing, and funding now, the 

l i ab i l i t i e s  associated with COL benefits which are currently being earned but 
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TABLK 3.3 

FIHAHCIAL IrORF.CAST OF 5PRS UNDKROFA BF.ST-F, STIHATE 
A~SUt.iP"rlONS M|THADV/~CK FUNDING.F COL Bi~iEFITS 

(Dollere in Thousands) 

qp ~ m 

t Number Invest -  Active Employer Employee aent Benef i t  
ea__r ~ p i e r ,  l i e  Contr ibut ion s Contr ibut ions ~ pal~e~t o _ _  Amser.a 

9?6 1.730 22056~ 11,003 ~8 .5  1 ,656 7 .3  S,537 ~0377 19.3 03,310 76.122 
Ig77 1,782 2~,653 11.612 ~7.1 1 ,003 7 .3  6 ,525  ~,211 17.1  97,131 06,6~0 
1g78 1,833 26 .858 12,305 ~508 1 ,960  7 .3  7 .600  ~,56~ 17 .0  112.966 97 .073 
1979 1008~ 29.1q8 13,017 ~ . 7  2 .123 7 .3  8 .767 5 .073 17.~ 130,167 1080921 
1900 ! . 9 3 ~  31.510 130735 ~3.6  2 ,292  7 .3  100035 5 .717 18o l  1~9,001 121098~ 
1981 1 .982 33.973 1 ; . ~73  ~ . 6  20~62 702 11,367 6 ,722 19.8  169,3q6 136.19~ 
198~ 20030 36038~ 150160 ~107 2 .637  7 .2  120012 7073~ 21o3 190,~26 150,600 
1983 2 .076  38.968 IS .907  ~0.0 2 ,818  7 .2  l q , 3 0 5  g .0~9  23 .2  213,~01 165.711 
198~ 20121 ~1.5~2 16.628 ~O.O 3 ,009  7 .2  15.~15 100235 2~.6  237,782 180.595 
1905 2 .16~ ~ q . ~ 3  17.~70 39.3 3 ,219 7 .2  170608 I I , ~ q 8  25 .0  263.099 196.1~6 
1986 2 .206  ~7,520 18.37~ 38.7  3 . ~ 5  7 .2  19,~21 12,57~ 26 .5  209,9~7 212,338 

1991 2 ,383  67 ,5~9  260~97 36.3 ~ ,895 7o2 30 ,975  17,501 25 ,9  ~59,222 32q1138 

1996 2 ,500  91 ,896  31 ,853 3~.~ 6 ,557 702 q 7 , 2 1 -  ~ 20,9~2 31~5 103.911 509,115 

2001 2 ,5q5 117.87~ 38,8~5 33 .0  8 , t ~ 7  7 .2  61 ,150  ~6,907 39 .8  1 ,008 ,521  " 723 ,533 

2006 705~5 151.688 ~7 ,502  31.3  10,90~ 7 .2  9 1 , 0 ~  6~,99~ ~2 .8  1 ,36~ ,725  968,913 

2011 2 .5~5 197.501 59 .000 29.9  1~.182 7 .2  122.550 86 .722 1~3,9 1 .836 .911  1.3~:1.736 

2016 2 .5~5  250 .908  720926 29.1  17,986 7 .2  161,063 122,q02 ~0 .0  2 ,~23 ,G99 1 ,787 ,~16  

2021 205~5 310.366 95 ,51~ 30.0  22,8~5 7 .2  207,~75 1 6 q , ~ 1  $1o7 3 ,127~960 2 ,326 ,53~  

2026 2.S~5 ~06,68~ 121,520 29.9 29,13q 7 .2  2660q05 213,891 52 .6"  q , 0 1 0 , 9 3 2  3 ,0090572 

Plea Pla~ 
Tet~lnetlon Contlnuatloa 

Liability (Fl%) Liability (i~L~ 
~ e ~ 8  As~et~ 

109 93.0~1 90 
112 102.711 95 
116 11~0~05 99 
120 127.679 102 
122 1~2.113 105 
12~ 157.758 107 
127 1 7 3 , 7 ~  110 
129 1900601 112 
132 207,~53 1 |5  
13~ 225.271 117 
137"  2~3,932 119 

1~2 369,627 12~ 

O£xcludea omlntenauce a l l , vance .  

• Note: The number o f  ac t i ve  omployeea end the i r  eKa~ea~te pay ro l l  are co ra l | f ed  as o f  June 30 ( t l m Y  ~[tustlCmdote) in  the ?ear 
|anted. Contr lbut lonn.  enrnln$e, pa)~enta, assets end a B l a t e - r e - l i a b i l i t y  pn~ceutml ee I n f l e c t  the f i nanc ia l  e.tpetience 
of  the plan f o r  thn 7ear beainntn8 July ! .  

Source: Mink [or ,  e l  & Ass,crates,  1n¢.. (ram 1976 SPSLS~a~mmtlondate. 

138 5670616 12~ 

139 800,~6~ 126 

1~1 1 ,07~,19S 127 

139 l , ~ 6 0 , q S ~  126 

136 1 ,955 ,621  12~ 

13~ 2 ,$38 ,639  123 

13~ 3 ,275 ,061  123 

~ ,  ~ ~ .  ~ # I Z ~ " ~ . ~ . ~ * ' ~ m ' ~  I ~ t ~ - ` * ~ , ~ % ~  
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not paid for under the present pay-as-you-go policy, tlouever, as T~ble 3-3 

i l l us t ra tes ,  re lat ive costs under fu l l  advance funding d~crease steadily in 

future years and eventually reach 29.9 percent in the yeac 2026. This is in 

contrast to tota l  ultimate costs of 34.3 percent and 32.7 percent from the 

previous forecasts. Thus fu l l  advance funding is considerably more cost ly 

i n i t i a l l y  but eventually (around the year 2006) becomes less cost ly than the 

current funding policy for SPRS. 

The increase in employer costs in early years causes the assets and, 

hence, investment earnings, to increase more rapidly than in the two previous 

forecasts. As a resul t ,  the PTL and PCL funded levels go as high as 142 

percent and 127 percent, respectively. By the end of the forecast period, 

assets are approximately 134 percent of the PTL and 123 percent of the PCL. 

From a budgetary standpoint, the steeply decre~stn9 cost curve which 

characterizes f u l l  advance fundtn9 of a l l  pension benefits may not be 

desirable since i t  cal ls for an immediate and large increase in ~,ployer 

contributions to SPR$. The same mt9ht be said for the rapid buildup of 

"redundant" assets (e.9.,  assets exceeding PTL and PCL) over the next f ive to 

ten years. 8oth situations would be al leviated s~newhat by a " f l a t t e r "  

funding pattern than is indicated tn Table 3-3. One poss ib i l i t y  for  

achieving th is ,  while retaining f u l l  advance fundtn~ of benefits, is to 

amortize the romaining supplemental l i a b i l i t y  of th~ system as a level 

percentage of salary (as is done with the normal cost) rather than as a level 

dol lar amount. While th is option has not been tested as a part oF this study, 

t t  should be considered t f  a change is contemplated to ~dvance funding of COL 

benefits. Since the method of amortizing the current tmfunded supplemental 
l i a b i l i t y  ts specified by law, 2 legis lat ion would be required to reamorttze 

the liability on a different basis. 

. 

FOOTNOTES TO CHAPTER 3 

The June 30, 1976 actuarial valuation of SPRS was used as the base for 
a l l  projections made in this study. This was the most recent valuation 
report available at the time. As noted in the tables in th is  chapter, 
the f inancial data l is ted refer to the experience of the plan in the 
f iscal  year beginning July 1. 

2. N.J.S.A. 53:5A-34(b). 
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CHAPTER 4: CONCLUSIONS AND RECOMMENDATIO~_SS 

Thls study has simulated the future financial status of SPRS under 

alternative funding conditions. The long-range financial forecasts pre- 
sented in this study show that SPRS is a well-funded pension system as 
measured by the system'~ actuarial cost method and either the SPRS actuary's 
assumptions or" OFA's best-estimate assumptions° In the unlikely event of 
plan termination, assets on hand are sufficient to cover all  of the benefits 
accrued to date by retired and active employees; on the more real ist ic plan 
continuation basis, assets are equal to approximately 90 percent of accrued 
benefit l i ab i l i t i es .  These funded levels compare favorably to many other 
pension plans of equal age, whether public or private, a~d especially to most 
uniformed services plans. Of course, the maintenance of SPRS at these or 
higher funded levels ts dependent upon continued recognition byal ]  concerned 
of any additional l labll it ies asscclated with future benefit 11berallzatlons 

or possible unfavorable actuarial experience. 
Specific conc]uslons and recomendations related to the financial 

status of SPR) are discussed in the following sections• 

Actuarlal Assumptions 
During the period from auly 1, 1975 to June 30, 1976 there were 

considerable deviations between certain of the SPRS actuary's assumed 
decrement rates (such a~ deaths among active and retired members, ter- 

minations and retirements) and the actual experience of the plan. These 

deviations were noted by the actuary in the 1976 SPRS valuation report. 
While such actuarial deviations may be expected when the experience • in- 

vestigation covers only one year and deals with a relatively small group of 
plan members, continua] deviations in one direction should become a cause for 

concern since they may misrepresent ongoing pension cost calculations. 
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OFA recommends that the SPRS actuary review the cumula- 
tive experience of the plan over at least three yea~s in 
assessing the accuracy of decrer,~:nt assumptions, and that 
these assumptions be adjusted accordingly should the 
experience of the plan persistently deviate in one 
direction (Recommendation No. 1) 

The economic assumptions currently used by the SPRS actuary generate 

lower annual costs than OFA's best-estimate assumptions selected for use in 

this study. Alt;Jough the short- temresults of using the curr~nt assumptions 

are favorable ( i .e . ,  smatler ~ployer contributtcn~), the long-term effect 

is a lower and gradually deteriorating funded level. However, since thts 

dete:'toratton wtl l  not occur for another 25 to 35 ye~b-s, OFA d~es not belte~e 

that a change in ~he current economic assumptions is warranted on s t r i c t  
financial grounds alone. 

The general aporoach taken by the SPRS actuary is one which understates 

both salary and interest rates in relation to what Inay actually be expected 

to occur in future years. The actuary attempts to balance the degree of 

understatenm.nt in both assumptions so that they produce offsetting char- 

acteristics in terms of pension costs. This is a f a i r l y  common actuarial 

practice that has become more ~ottceable as the effects cf prolonged Inf la- 

t ion show up in salary levels and tnterest rates, Actuaries have tradi t ion- 

a l ly  been reluctant to give expltc i t  recognition to inf lat ionary i~fluences 

in calculating pension costs. They have preferred to "factor out" inf lat ion 

by assuming that there exists, over the long run, a cor, stant di f ferent ia l  or 

"spread" (say, 2 to 3 percent) between tntere~t rates and general salary 

increases, and that both components move up or down in tanden. I t  is he]d 

that this. characteristic makes i t  unnecessary for the actuary to project 

either interest rates or general salary increases independently, at levels 

thought to be real is t ic ,  since the effect of the spt-ead is to keep costs in 

balance regardless of the absolute values of either component. 

I t  is posstble to create the same annual Cost patterns by using 

offsett ing assumptions as by using assumptions selected Individually on an 

expltct t  best-estimate basis. However, this practice is open to challenge on 

several grounds. Some financial, analysts question the rattonaleof assuming--. 

even for actuarial purposes--that there is a constant spread between 

interest rates and salary levels, especially in l ight of recent economic 
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experience during the 1974-75 recession. In addition, t t  has been 
demonstrated that even i f  the spreao between interest and salary rates is 

held constant, the cost implications of this relationship are different 
depending upon the absolute values of both components. 1 Fo~ example, usin~ a 

7 percent tnterest rate and a 5 percent salary rate does not produce the same 
effect (al l  other things being equal) as using a 5 percent interest rate and 

a 3 percent salary rate, even though a 2 percent difference is maintained 
between the two. 

An inherent and persistent problem tn the use of offsett ing assumptions 
|s that non-actuaries f ind t t  v i r tua l ly  impossible to evaluate the appropri- 
ateness of the assumptions. ~hen differences among actuaries center around 
the correct ~offset" between two assumptions, rather than on how those 
assumptions ~ere develor~ed and whether they have some relat ion to rea l i ty ,  
confusion a~mng non-a~tuarie$ is unnecessarily co~pounded. In thts 
atmosphere t t t s  extremely d i f f i c u l t  for the Legislature to properly evaluate 

the ftscaT impact of ma~or penston legislation. 

Thts situation became appirent during 1977 hearlngs before the As- 

sembly Nunictpal Government Coe~tttee on legislation that would have l ib-  

eralized benefits in another u n i f o ~ d  services pension plan, the Poltce ond 
Ftremen's Retirement System (PFRS).2 Durtng these hearings, a repre.- 

sentative of the actuarial f t m  retained by poltce and f t re  employee groups 
test i f ied on the estimated cost of the proposed legislat ion. The main 

difference (which was considerab;~) ~ot,een thts f i rm's cost estimate and the 

one submitted by the PFRS actuary, through the Division of Pensions, centered 
around which salary scale assumption was more "co~.~tstent" with the 6 percent 
interest rate assumption specified for PFRS by the State Treasurer. Since the 

interest assumption i t se l f  was understated, the difference of opinion had 
l i t t l e  to do with how fast either salaries or interest rates were actually 

expected to r ise;rather,  i t  concerned the proper "spread" or "offset" between 
the two. Committee members and others present at the hearing were 
essentially nonparticipants in this technical process. 

Since the salary and interest rate assumptions tn part icular have an 
extremely important influence on pension costs, 

OFA recon~ends that the use ef expl ic i t  best-estimate 
actuarial assumptions be considered by the State 
Treasurer and the SPRS actuary. (Recommendation Ho,..2) 
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In making th is recommendation, OFA is not necessarily recommending 

that the specif ic assumption values used in this study be adopted bus rather 

that the process used to develop those values be made clear, as i l lus t ra ted 

in Chapter 2. Once this is done disagreements about specif ic assumption 

values (e.g.,  a 5 percent vs. a 7 percent interest  rate) are easier to 

understand. 

To implement the above recommendation, 

OFA recomn~nds that the Legislature consider ~ending or 
repealing the provision of N.J.S.A. 53:5A-3(p) which 
l imi ts  the "regular interest"  rate assumption to 105 
percent of the actual percentage rate of earnings on 
investments. (Recon~nendation No. 3) 

This section of the SPRS law is designed to insure that SPRS is 

conservatively funded by not allowing the anticipated income from the 

investment of pension fund assets to be overstated. However, in operation 

the SPRS actuary balances any conservatism in the interest rate assumptton by 

constructing an a r t i f i c i a l l y  low salary level assumption, thereby cancelltng 

out the law's intended ef fect .  What remains are two assumptions uhtch may or 

may not be " in balance" but neither of which can reasonably be said to 

represent best estimates of f u t ~ e  experience. 

These recomsnendations would become even more relevant should another 

OFA recon~nendation--that the actuary per iodical ly  calculate SPRS l i a b i l i t i e s  

to tnclude the l i a b i l i t y  associated with COL benefi t  increases 

(Recommendation No. 5)--be adopted. Since COL benefits are automatically 

ltnked to changes in the Consumer Price Index, • i t  w i l l  be necessary to give 

exp l tc t t  recognition to the rate of In f la t ion anticipated tn future years. 

I .  

l 
) 
i 

SPRS Fundtng Policy 

Presently, al1 benefits provided by SPRS are advance-funded, with the 

exception of COL ajustments. These are financed on a pay-as-you-go basis 

through annual appropriations. 

One of the purposes of this study has been to compare the f inancial 

implications of continuing the current funding poltcy with one that advance- 

funds the COL provision along with a11 other benefits. The results of th is 

comparison wore presented in Chapter 3 and are sumarized below. 3 
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(I) If the Lagislature chooses not to advance-fund the 

COL provision and the S. PRS actuar~'s assum~tlons are 

retained, then 

(a) Tota( emplo@er contributions {normal, supple- 

mental and pay-as-you-go COL) will rennin almost 

level as a percentage of paFoll, 2g to 30 per- 

cent, over the next 15 years, and will increase 

thereafter to 34 percent by the end of the 50- 

~lear forecast period. The total cost percentage 

will continue to increase indefinitely under the 

curr~nt financing pattern. 

(b) The funded level of SPRS (assets to plan con- 
t inuation liability) will increase f~'o~ go per- 
cent to 94 percent over the next 15 years and wi l l  
slowly decline thereafter. The plan's unfunded 

accrued liabilities ,lll ~,o._t.t be completely 

amortlzed during the forecast period. 

(2) If the Legislature chooses not to advance-fund the 

COL provision and OFA's best-estlmat~ assun~are 

used, then 
(a) Total employer contributions wi l l  decltne as a 

percentage of payroll from 37 percent to 31 

percent over the next 20years, and wi l l  increase 

thereafter to 33 percent by the end of the fore- 

cast period. The total cost percentage w i l l  

continue to tncrease indef in i te ly under the cur- 

rent financing pattern. 
(b) The funded level of SPR$ wi l l  increase from goto 

105 percent over the next 15yearsend i~tl l slowly 
decline thereafter. However, the PCL funded 

level wi l l  s t i l l  be as high as 100 percent ( " fu l l  

funding") by 2026. 
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(3) I f  the Legislature chooses to advance-fund the COL 
provision and OFA's best-estimate assumptions are 

used, then 

(a) Total employer contributions would I n i t i a l l y  be 

much h_lgher than they are under the c~rrent 

financing policy. Costs are over 48 percent of 

payrol l ,  or 60 percent higher than they ,ow are 

(in dollar terms, $4.2 mi l l ion more). This ls 

causedby the initially high costs of amortizing 

the large unfunded l i a b i l i t y  associated with 
already earned COL benefits. 

However, total  contributions steadtly decltne as 
a percentage of payroll and, near the end of the 

• a~ortizatton period (around the year 2006) become 
lowe_.__~rthan under the current policy. Thereafter, 

the ann,el costs under f u l l  advance fundtn9 w i l l  

always ~e lower, and by a continually increasing 
amount. 

(b) The funded level of SPR$ wi l l  increase from 90 

percent to over 100 percent over the next four 

years and w i l l  continue to increase to 127 
percent around the year 2006. The funded level 

~ t l l  average out at around 123 p~rcent of plan 
continuation l i a b i l i t y .  

Thus, there is a tradeoff observed b~t~en the timing of pension 
contributions and the achievement of " fu l l  funding" in SPRS. As defined in 

this study, " fu l l  funding" occurs when al l  pension benefit credits earned to 
date by SPaS members have been funded; i .e . ,  when tha system's unfunded 
supplemental l i a b i l i t y  ts. completely amortized. Under the current financing 
policy and actuarial assumptions, fu l l  funding is not achieved when COL 
benefits are tncloded in the system's l i ab i l i t i e s  but not advance-funded. 

The achievement of f u l l  funding is an impl ic i t  goai of SPRS end of the 
Legislature, since the Act governing SPR$ (N.J.S.A. 53:5A) includes the 
provision for. the 40-year unfunded l i a b i l i t y  amortization. Although the 
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f~nded level of SPRS is quite favorable (gO percent) even Without advance COL 

funding, the Legislature may wish to consider a policy to advance-fund the 

COL pruvislon in light of this implicit goal. 

As shown in the forecasts, full funding is achieved using OFA's bcst- 

estimate assumptions, even under the current financing policy. Therefore, 

this combination might be rec~nended if there were assurances that future 

COL benefit increases would not exceed their assumed value in this study, 

which is 2.4 percent (60 percent of the 4 percent Infl~tlon assumption). 

Without these assurances, and in view of the fact that either the inflation 

rate or the percentage of the Consumer Price Index used to calculate COL 

benefit levels may increase in future years, we cannot ~econ~nend the long- 

term continuation of pay-as-you-go financing for COL benefits. 

The forecasts also show that full funding is achieved when the COL 

provision is advance-funded, but at the expense of quite burdensome employer 

contributions in initial years. Horeover= total advance funding at the rate 

shown actually builds up "redundant" assets {assets in excess of the PCL) 

rather quickly and maintains them throughout the forecast period. 

It should be noted that there are ways to move toward full advance 

funding which produce a "flatte~ = fundlng pattern than illustrated in this 

study and which retain the implicit goal of reaching a I00 percent funded 

level. A funding schedule can beestablished that "phases In" advance-funded 

COL contributions so that full funding is reached later than shown here but 

with less In~nediate financial stress. Another possibil(ty would be to . 

amortize the remaining supp!~ental liability of the system as a level 

percentage of payroll rather than as a level dollar amount. 

Apart from their specific application to SPRS, the arguments in favor 

of advance funding are persuasive ones. From a financial standpoint, the 

investment income earned on pension fund assets built up by regular employer 

contributions can reduce the ultimate cost of benefit payments by up to 50 

percent. 4 Over the long run, the inflationary advantage of paying in 

tomorrow's "cheap" dollars instead of today, s "expensive" ones has almost 

always been overcome by the yield on invested assets. 
There a r e  other more abstract advantages to advance funding. For one 

thing, i t  charges the costs of pension benefits to the ~resent generation of 

taxpayers who presumably are receiving the services of those earning the 
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benefits. In addition, the accu, nulatton of assets ir, a fund serves to 

reassure members cf a pension plan that their promised benefits wi l l  be paid. 

Finally, a policy of advance funding has the i~portant effect of forcing 

recognition of the true costs of a benefit change by requiring that a portion 
of those costs be paid immediately. 

As noted in Chapter 2, the Pension Adjustment Act does not mandate the 

annual appropriation of funds for the purpose of providing COL benefit 

adjustments to retired employees. Despite this, the Legislature has chosen 

to appropriate the amount necessary each year to pay fo r  tnese increased 

benefits and, in addition, ilas recently raised the COL benefit ~.evel. Should 

the Legislature interpret i ts con~nitm~nt wl~h respect to COL benefit payments 
as an ongoing and continual one, then 

OFA recommends that the Legislature consider the ad- 
• vantages of adopting a policy which supports the advance 

funding of al l  SPRS pension benefits, including cost-of- 
l iving increases, on a schedule that is f inancial ly 
practicable. (Reco~endatton No. 4) 

Me3surtnff Plan L iabi l i t ies 

1. Method -- I t  was noted earl ier tn this report that the total 

actuarial l i a b i l i t y  of a pension plan ts determtr, ed by the actuarial cost 

methodused tu finance the plan, and that this l iab i l i ty -va lue has l i t t l e  

meaning when viewed out of context. Therefore, i t  was suggested that in 

assessing the level of emplo~e benefit security at any potnt in time, ~ r e  

meaningful measures of l i a b i l i t y  should be considered. Two such measures 

were demonstrated in thts study, one based on plan termination (PTL) and one 

on plan continuation (PCL)..The rationale for both approaches Is that they 
measure the accrued value of members' beneftts earned to date, by app13,tng 

the plan's benefit formula to each member's current salary and years of 
service. ( 

Until recently the SPRS actuary did not include either of these values 

in the annual valuation report of the systen. Since 1976 the actuary has 

been including a "Funded Status" statement that compares the b~ok value of. 

assets (adjusted for employer contributions receivable) to a l i a b i l i t y  

measure stmtlar to the PCL. The actuary has further broken down the 

l i a b i l i t y  value (and the level of funding calculation) into a separate 

category for vested accrued benefits. Thts breakdown provides additional 

-3G- 

~,'~o 



e, 

I ;  ' 

. - o .  

t 

) 

i 

r ¸ 
J 

i, 
) 

"~" r) 

t ' :  

L( 

t~ 
i4 

. . ' f (  

. t ' 1  

h .,  

) 

r 

i ' 

t 

! 

information on the status of the plan's benefit security, particularly as it 

covers those SPRS members who have already earned the right to a retirement 

pension. 

Nhile we would prefer that the actuary calculate and include the PTL as 

well as the PCL as an additional indicator of accrued benefit security, we 

recognize that the assumed perpetual nature of a )ubllc plan sponsor might 

make the concept of plan termination liability less relevant then it would be 

in the private sector. Based on this, and on the actuary's inclusion of the 

PCL in the valuation, OFA makes no recommendatlorm on adoption of the PTL 

measure. 

2. Cost-of-Living (COL) Increases --  A basic concept of accounting for 
pension costs is that they be assigned to the period during which bsnefits 
are earned. COL benefits, since they are computed as a percentage of the 
retirement allowance, are earned over ~n ~ l o ~ e ' s  active career. The s~e 

factors (e.g., benefit l iberal izat ions, salary increases) responsible f o r  

raising regular pension benefits are also responsible for raising future COL 
obligations. This relationship is not exp l i c i t l y  recognized under the 

current COL financing policy, with the result that the overall impact of p|an 

changes is always understated, as are the total l i a b i l i t i e s  associated with 
m 

providing retirement benefits to SPRS members. 

Should the Legislature elect to advance-fund COL benefits, the costs 
associated with providing these benefits would automatically be treated as 
) l ab i l i t i es  of the pension system. In addition, 

OFA recon~nends, should the Legislature decide not to 
advance fund COL benefits, that the SPR$ actuary--~rt- 
odtcally calculate the system's l i a b i l i t i e s  to include 
the ) l ab i l i t y  associated with COL benefits, so as to 
portray more accurately the total costs of a l l  pension 
obligations currently being accrued, even though payment 
of a portion of these costs is being ~Jeferred to the 
future. (Recommendation No. 5) 

Since almost al l  pension benefit changes carry a corollary f iscal  
impact associated with higher COL payments, 

OFA recommends that f iscal notes and cost estimates on 
pension-related b i l l s ,  whether prepared by the Division 
of Penstons or by OFA, include an estimate of the addi- 
tional COL costs l i ke ly  to result from tl;e provisions of 
the b i l l .  (Recon~nendatton No. 6) 
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FOOTNOTES TO CHAPTER 4 
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S .  

Glenn O. All ison and Howard E. ~inklevoss, "The Interrelat ionship A~ong 
In f la t ion Ilates, Salary Rates, Interest Rateso and Pension Costs," 
Transactions of the Soctet~ of Actuaries, Volume 27, 1975, pp. 197-209. 

Public Hearin~ before the Assembl~ Municipal Government Comtttee on 
Assembly No. 658, Yrenton, Aprtl £0, i917. 

The cost percentages and dol lar values i l l us t ra ted  are, of course, 
projected on the basis of "a l l  other things being equal." In thts case, 
thts means no changes In the SPRS benefit formula and a future plan 
experience stmtlar to assumptions. I f  these conditions do not occur, the 
exact perceatages and costs ~ t l l  vary, but the overall cost patterns 
between the two f|nanclw, g methods wt l l  renaln as I l lus t ra ted.  

4. Ttlove° p. 140. 
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Teble A-1 

SPRS 

Age 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
3? 
38 
39 
40 
41 
42 
43 
44 
45 
46 
4? 
48 
49 
50 
51 
52 
53 
54 
55 
56 
5? 
58 
59 
60 
61 

Source: Stone,  

e 

Dleabled Ll ' ,es  ~ o r t e l l t y  Ratee 

Rate A~,e Rate 

.00612  

.00616  

. 00622  

.00620  

. 00635  

. 00643  
, 00651  
. 0 0 6 6 1  
. 0 0 6 7 0  
. 00682  
. 0 0 6 9 ;  
.O0?O? 
.00?22  
.00?37  
. 00756  
. 0 0 7 7 ~  
.00?96  
.00818  
. 00845  
. 0 0 8 7 2  
.00902  
.00936  
. 0 0 9 7 2  
. 01012  
.01056  
.0110~  
.01158  
.01215  
. 01279  
.01348  
. 0 1 4 2 4  
. 01507  
. 01599  
.01698  
.01809  
. 01929  
. 0 2 0 6 0  
. 0 2 2 0 4  
. 0 2 3 6 2  
. 0 2 5 3 ;  
. 0 2 7 2 2  
.02929  

62 .03155  
33 .03402  
64 .03672  
65 .03969  
66 .04291  
67 .046~4 
68 .05029 
69 .05q50  
70 ,05909 
71 . 0 6 q l O  
72 .06956  
73 .07554  
?4 .08199  
"75 o08906 
76 .09673  
77 .10507  
?8 . 11413  
79 .12398  
30 .13~,58 
~1 .14614  
62 .15861  
S3 .17203  
84 .18655  
85 .20220  
86 .21901  
87 .23688  
E8 .25628 
89 .27672  
90 .29873  
91 .32191  
92 .34604  
93 .37318 
94, .40000  
95 .42636  
96 .45946  
97 .q8750  
98 .51220  
,¢~9 .55000  

160 .55556  
101 .50000  
102 1 . 0 0 0 0 0  

Young & Co. Consul t ln8 Ac tua r i e s .  
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Teble  A-2 

SPP~q 

Ho=tel~Lcy Ratee f o r  Serv£ce I~aCXrees and BenefXclarXes 

ALe Hale Female Ase H~le Feaa le  

20 . 0 0 3 9 3  .00378  66 
21 . 0 0 3 9 8  °00382 67 
22 .OOS+03 .00385  68 
23 .00408  . 0 0 3 8 9  69 
24 . 00415  . 00393  70 
25 . 00421  . 00398  71 
26 . 0 0 4 2 9  . 00403  72 
27 .00t~37 .00l~08 73 
28 .001~46 . 0 0 ~ 1 5  7t; 
29 .00q55  . 00421  75 
30 .00~66  ,00~29  76 
31 , 0 0 ; 7 8  . 0 0 ; 3 7  77 
32 . 0 0 ; 9 0  o00qt~6 78 
33 . 0 0 5 0 5  . 0 0 ~ 5 5  79 
34 , 0 0 5 2 0  . 0 0 ~ 6 6  80 
35 .00537  .00478  81 
36 . 0 0 5 5 6  .001490 82 
37 . 0 0 5 7 6  . 0 0 5 0 5  83 
38 . 0 0 5 9 8  . 00520  8q 
39 . 0 0 6 2 2  .00537  85 
40 . 0 0 6 ; 9  .00556  86 
41 . 00678  . 00576  87 
~2 . 00711  .00598  ~8 
43 . 0 0 7 4 6  , 00622  89 
44 . 0 0 7 8 4  °00649 90 
~5 .00827  .00678  91 
q6 . 0 0 8 7 3  .00710  92 
47 , 0 0 9 2 ;  .007t~6 9 3  
q8 . 0 0 9 8 0  . 0078q  94 
49 , 01041  . 0 0 8 2 7  95 
50 . 0 1 1 0 7  . 00873  96 
51 . 01181  . 0092q  97 
52 .01261  . 00980  98 
53 .01349  .010qO 9 9  
54 .01q45  . 01107  100 
55 . 0 1 5 5 1  .01181  101 
56 , 01666  . 01261  102 
57 . 01793  , 01349  103 
58 .01931  .01~45  104 
59 . 02083  . 01551  105 
60 .022q9  .01666  106 
61 .02q31  . 01793  107 
62 . 02630  .01931  108 
63 .02848  . 0 2 0 8 3  109 
6q . 03086  .02249  110 
65 . 03346  ,02q31  

Source: Stone, Young & Co. Consul t ing Actuarttes. 

~. -40- 

. 0 3 6 3 1  . 02630  

. 0 3 9 4 2  .02848  

. 0 4 2 8 3  .03086  

. 0 4 6 5 4  .03347  

. 0 5 0 6 0  . 0 3 6 3 1  

. 0 5 5 0 3  . 0 3 9 4 2  

. 0 5 9 8 6  °04189 

. 0 6 5 1 3  ,04747  
, 07088  , 05060  
. 0 7 7 1 q  , 0 5 5 0 3  
, 0 8 3 9 5  . 0 5 9 8 6  
. 0 9 1 3 6  . 0 6 5 1 3  

. 0 9 9 4 3  .07088  

. 10818  . 07714  

. 1 1 7 6 8  . 0 8 3 9 5  

. 1 2 7 9 9  .09137  
,13915  . 09943  
. 1 5 1 2 1  .10818  
.16426  .11768  
, 1 7 8 3 3  .12799  
. 19348  .13915  
.20978  .15121  
°22728 °16426 
. 2 4 6 0 0  .17833  
°26601 .19349  
,28737  .20971  
. 31008  .22729  
. 33403  .24601  
°35953  .26601  
. 3 8 6 1 6  . 2 8 7 3 5  
. 4 1 4 3 2  . 3 1 0 0 9  
. 4 4 3 6 9  . 33404  
. 4 7 4 0 6  . 3 5 9 ~ 7  
°50484 .38617  
. 5 3 9 0 6  .41426  
. 5 6 7 8 0  . 4 4 3 7 ~  
. 6 0 7 8 4  . 4 7 3 6 8  
. 6 5 0 0 0  .50588  
.71~29  .53968  
. 5 0 0 0 0  . 56897  
. 0 0 0 0 0  . 60000  
. 00000  . 65000  
. 0 0 0 0 0  .71429  
. 00000  . 5 0 0 0 0  
. 0 0 0 0 0  1 . 0 0 0 0 0  

i ;  
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Teble &-3 

/ 
/ 

SPRS 

~r 
AcClve Lives  HorCallCy Rates 

Age Ordinary Acc iden ta l  

20 .00170  .00020  
21 , 0 0 1 8 0  .00020  
22 , 0 0 1 8 0  ,00020  
23 , 00180  ,00020  
2~ , 00180  ,00030  
25 , 00180  ,000~0 
26 , 0 0 1 9 0  ,00040  
27 , 0 0 1 9 0  .OGO~O 
28 .00191  ,00049  
29 , 0 0 1 9 0  , 00051  
30 , 00200  , 00050  
31 , 0 0 2 2 0  o00050 
32 ,002~0  , 0 0 0 5 0  
~3 , 00259  . 00050  
3~ , 0 0 2 8 0  , 0 0 0 5 0  
35 , 0 0 3 0 0  , 00050  
36 , 0 0 3 2 0  ,O00q9 
37 , 0 0 3 4 0  , 0 0 0 5 0  
38 , 0 0 3 7 0  . 0 0 0 5 1  
39 . 0 0 ~ 0 1  . 0 0 0 5 0  
40 .00~31  ,00050  
~1 ,00451  °00049 
~2 .00~70  . 00050  
;3  . , 0 0 4 9 0  , 0 0 0 6 0  
~ ~ . 00521  .00061  
45 , 0 0 5 5 0  , 00060  
46 . 0 0 5 9 0  ° 0 0 0 7 0  
~7 . 0 0 6 3 0  . 0 0 0 8 9  
~8 ,00670  . 0 0 0 9 1  
~9 , 0 0 7 2 0  . 0 0 0 9 1  
50 ,00770  .00091  
51 . 00820  .00091  
52 . 0 0 8 8 0  . 0 0 0 7 0  
53 , 0 0 9 5 0  .000~9  
5~ , 01030  , 00030  
55 . 00000  . 00000  

Q 
For members e n t e r i n g  the  p lan  p r l o r  to  

7 / ! / 6 5 ,  no s e r v i c e - r e l a t e d  de~ths a re  
na~umed a t  ages 50 through 55 

Source:  Stone,  Young & Co. Consul t ing 
Ac tua r i e s .  
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Table A-4 

f 

SPKS 

t 
Dteab i l £ t y  RaCes 

ABe Ordtzutt7 Acc iden ta l  

20 .O00qO .00030  
21 oO00qO °00030 
22 . 0 0 0 5 0  .O00qO 
23 . 00050  .000~0  
2~ .00050  .OOU~O 
~5 .00060  oOOG~9 
26 ,00060  , 00050  
27 . 00070  . 00050  
28 .00071  ,00~61  
29 . 0 0 0 8 0  . 00059  
30 . 0 0 0 9 0  .00070  
31 . 00090  ;00070  
32 .00100  . 0 0 0 8 0  
33 .00110  . 0 0 0 9 0  
3~ . 00120  . 00089  
35 ,00120  , 00100  
36 ,00130  , 00100  
37 ,001~0  o00~10 
38 , 00150  , 00120  
39 .00170  . 00130  
~0 ,00180  , 0 0 ~ 1  
~1 ,00201  ,00260  
~2 .00220  . 00180  
~3 .00250  . 00199  
~ .00280  . 00230  
~5 .00320  . 00260  
~6 .00371  .00289  
~7 .00~1= .00329  
~8 , 00~60  . 00360  
~9 . 00500  .00~00  
50 ,00551  . 0 0 ~ 0  
51 ,00600  , 00~80  
52 ,00651  , 0 0 5 2 0  
53 ,00691  , 0 0 5 5 0  
5~ ,007~1 , 0 0 5 9 0  
55 .00000  .00000  

For members en ter ing  the p lan p r i o r  to  
7/1165, no d l o a b t l t t t e s  are aseu~ed at  
ages 50 through 55 

Source: Stone, Young & Co. ConsulCtn~ 
Actua r i e s .  

J 
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T a b l e  A-$ 

SPRS 

Zermlnatlon (Withdrawal) Rateu m 

Age Rate 

20 .02660 
21 .02570 
22 .02#80 
23 .02360 
2# .02270 
25 .02160 
26 .02090 
27 .01970 
28 .01861 
29 . 0 1 7 0 1  
30 .01#70 
31 .01200 
32 .00991 
33 .00821 
3# .00699 
35 .00630 
36 .00580 
37 .00530 
38 .00#80 
39 .00#30 
#0 .00391 
#1 .00350 
#2 .00311 
#3 .00279 
## .00250 
#5 .00221 
46 .00200 
#7 .00180 
#8 .00160 
#9 .00139 
50 .00120 
51 .00099 
52 .00089 
53 .00069 
S# .00039 
55 .00000 

For members enter in8 the plan p r i o r  
to 711165, no wl thdrevals are assumed 
at a8es 50 throu8h 55 

Source: Stone, Young & Co, Consulting 
Actuar ies,  
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Table A-6 

® 

I 
t 
I 

e 

SPRS 

l ~ t i r ~ e n t  Pmtes f o r  P lan  )/embers 

E n t e r i n 8  P r i o r  to  7 / 1 / 6 5 "  

Age Rate 

$0 .298  
51 .279  
S2 .168  
53 .17~ 
S;  .182  
5S 1 .000  

Al1 ~ m b e r s  e n t e r i n g  the  pXan a f t e r  
7/1165 a r e  acsu=ed to  r e t i r e  a t  age 55 

/ 

Source :  S tone ,  Young & Co. C o n s u l t l n g  
A c t u a r i e s .  



Table  A-7 ~! 

[ 

SPRS 

Entry-Age D i s t r i b u t i o n  

ABe Rate  

20 .101 
22 .260 
2~ . 2 9 ;  
26 .172 
28 .111 
30 ,030 
32 ,017 
3~ .OlO 
36 .003 

Source: Nlnk levoss  & A s s o c i a t e s ,  
I n c . ,  from 1976 SPRS 
Va lua t i o n  d a t a .  

'o 4 
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Table A-8 

sPaS 

Entry-Ase Salary  Scale 

Age Scale 

20 1 . 0 0 0 0 0  
22 1 ,010q2  
2~ 1 . 0 2 0 7 5  
26 1 .03091  
28 1.01~115 
30 1o05131 
32 1.0611~7 
3~ 1 . 0 7 1 6 3  
36 1 .08170  

Source: Wtnklevoss & Assoclatesp 
Inc., from 1976 SPRS 
valuat ion da ta .  
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T a b l e  A-9 

e 

SPRS 

B e s t - E s t i m a t e  
Promotiona~ S a l a r y  S c a l e  

Age Scale 

20 1,00000 
21 1.028~3 
22 1.05676 
23 1.08519 
2~ 1.11361 
25 1.1q20~ 
26 1.17037 
27 1.19871 
28 1.22669 
29 1.25q30 
30 1.28156 
31 1.30838 
32 1.33~92 
33 1.361q6 
3~ 1.38818 
35 1.q1526 
36 1.q~306 
37 1.~71~0 
38 1.50072 
39 1.53112 
qO 1.56295 
~1 1.596~0 
~2 1.63173 
~3 1.66894 
~q 1.?0821 
45 1 . 7 q 9 6 ~  
~6 1.79295 
47 1.8382~ 
~8 1.88513 
~9 1.93302 
50 1 .98180 
51 2 .03085 
52 2.08016 
53 2.12939 
5~ 2.17853 
55 2.22?67 

SouKce: N l n k l e v o s s  & A s s o c l a t e s ,  
I n c . ,  f rom 1976 SPRS 
v a l u a t i o n  d a t a .  
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Tab le  A-IO 

SPRS 

A c t u a r y ' s  Assumed Total 
Rate s  of  S a l a r y  I n c r e a s e  

ABe Pate 

20 1 .05  
21 1 .05  
22 1 .05  
23 1 .05  
2 ;  1 .05  
25 1.C5 
26 1 .05  
27 1 .05  
28 1 . 0 5  
29 1 .05  
30 1o0~ 
31 1 .0~  
32 1 .0~  
33 1 .0~  
3~ 1 .0~  
35 1 .04  
36 1 .0q  
37 1 .0~  
38 1 . 0 ~  
39 1 .0q  
~o 1 .0~  
~1 1 .0q  
q2 1 .0~ 
~3 1 .0~  
~ 1 .0~  
~5 1 .0~  
~6 1 .0q  
'~7 1 .0~  
q8 1 .0~  
q9 1.0q 
50 1 .03  
51 1 .03  
52 1 .03  
53 1 .03  
5q 1 .03  
55 1 .03  

S o u r c e :  S t o n o ,  Y o m , g  & C o .  
Consult ing Actuar ies .  

_AO_  
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APPENDIX B: SPRS BENEFIT PROVISIONS* 

~here ara s i r e n  below the provis ion8 of  the present  plan which a f f e c t  the 

a c t u a r i a l  c a l c u l a t i o n s .  Thie 8 u : ~ r y  has be~t cbtain~d from Senate B i l l s  219 and 

M~ ~n~ A~se~bly Bi l ls  440 end 238 l .  In t h i s  s u s ~ r ¥  " f ina l  compensation" :eans  

th~ ~ la1:y  p lus  matn*.eusnce al low~nce of  an employee in the l a s t  ~ e l v e  months nf 

h i s  m e , I c e  preceding hl#  dGath, termlnatlon or re t i rement .  "Final inIQ=y" me~ns 
l 

-th@ sa lary  rece ived  by ma e~ployee in  the s a ~  t ~ I v e  menth per iod.  

I .  J~x~Jeo ~e~_~_e~L~.,~. " The provlsicQo a ~  d i f f e r e n t  for  ~ e  7 / I I§5  member8 a~d 

I~s~ 711165 ~ b e ~ .  

(s~ ~ b ~ r s  ~f  the ~18a on July I .  1965 ~ Y  r e t i r e  a f t e r  ~se  50 end 

¢ ~ p l e t l c ~  of  20 yearn of  s e r v i c e .  ~hey must r e t i r e  a f t e r  eke 55 ~ d  

completion of 25 years of ~e;~vi¢=. ~he retirement ~llo~enc~ is 50% of 

f i n a l  em~pensstioa plus 1~ of  f i n a l  cm~pensatio~t far  each year o f  

o~rvles in excess  of  25 years .  

~b) 14embers who Joi~ the Plan a f t e r  July t .  1965 must r e t i r e  at age SS. 

&lt~housh employment beyond a~e $5 may be pe~, t t t ted.  ~t i s  assumed that  

• = l l  such emptoyee~ v i i i  r e t i r e  8~ age $$. The ret irement a~lovance ~o 

2~ of  f i n a l  c~npensation t i ~ e s  years of  s e r v i c e  up to  25 years plus 1~ 
@ 

of  f i n a l  compensation times years of  s e r v i c e  in  e~cess  of  2~ y ~ r e .  

2 .  Ordinary D i s a b i l i t y  I f  a member h~a at l e a s t  four years of  s e r v i c e  ~hen he 

becomes d i s a b l e d ,  he vLl l  r e c e i v e  a ret irement a l lowance of  ~0~ of  f i n a l  

cc~pensat ion plus I~'~ of  f i n a l  compensation times years of  s e r v i c e  in excess  

o f  26 2/3  years .  I f  a membec has l e s s  than four years of  s e r v i c e  ~hen he 

becomes d i s a b l e d ,  he w i l l  r e c e i v e  the withdrawal b e n e f i t s  descr ibed in  (8) 

belo~. 
- ~  o .  • 

*Sources'Stone, You.g & Co. Co,~,,ult.in9 Actuaries, Re o ~ ,  of the Actuates, Valua- 
tion of the Stale P~I ice_Retire,,,en_t S__~_~_em'_a~'f~fu-ly'-I, 1975; 

I 

! 

I 
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3.  A e c t d ~ n t ~ L D t a ~ b t ! t ~  - Xf • ~ember i s  d i sab led  i~ the  l i n e  of  dory ,  he ~ 1 1  

r e c e i v e  s r e t i r e m e n t  a l l o ~ n c ~  equal to  t ~ o - t h i r d a  of  h ie  f i n a l  ccapeaaa t ioa .  

"~. Ordtn~ 9z~TL.D~ ~ - ~he pzovielone ~ te  d i f f e r e n t  fo r  Pro 7/1/6~ ee~ber~ end 

IPoet 7/1/65 membere. 

(e) The uido~ of  a me~ber of  the  ? inn on Ju ly  1, •.1965 w i l l  r e c e i v e  • pension 

• " o f  50% of  f i n a l  compensation.  I f  t h e r e  te  no widc~, one c h i l e  eh~ l l  

r e c e i v e  a panelon of 20~ of  f i n a l  compensation,  rue ch~ldre~ e h a l l  each . 

~ecetve  ~ F~neion of  1 7 ~  of  f tna~ cc~penoat ton ~nd t h r e e  or ~ora 

,.. c h i l d r e n  ehslX e t~re  equa l l y  in  ~. penelon of  507o of  f i n a l  cc~pens~t tc~ .  

I f  •there a r e  no uldc~ or c h i l d r e n ,  c~e dependent psremt ~ 1 1  r~ce ive  

25~ of  ft~u~l c~peaeetion em~ two depeedent p~re,~to ehelX e~ch receive 

207, o f  f i n a l  eaapans~ t t ee .  

(b) The ~.dc~ ©.~ ~ ~ b e r  ~ Jotn~ the  Plan t f t e ~  Ju ly  ~ 1965 eh~l l •  

• r ~ e i v @  • penelon of  25~ of  f i n a l  c ~ p e n e e t i o n .  In ~dd i t i on  one c h i l d  

~ h ~ l t  r e c e i v e  • pension of  15% of f i n a l  conpen~, t ton  and rue o~ ~ore 

c h i l d r e n  e~tell chore equa l ly  tat • peneton of 25% of f i n a l  c o , p l a c a t i o n .  

I f  t he re  i s  no. v tdou,  c h i l d r e n  e h e l l  r e ce ive  payments am descr ibed  in  

, (e) above• I f  t he re  a r e  no u4dou or c h i l d r e n ,  dependent p~rente s h e l l  

" r ece ive  payments an d e : c r t b e d  in  (a) ~bovo. ! 

Iror puzposee of t h e  ?Inn a " c h i l d "  to an ummrr ted  c h i l d  e i t h e r  under t h e  age 

of  18 or of any ago uho i :  d i e a b l ~  because of  mental  r e t a r d a t i o n  or phys i ca l  

i n c a p a c i t y .  In add i t i on  to the  penstone deacr ibed above c e r t a i n  lump ou~ 

b e n e f t t e  a re  p~td throush a Stoup l i f e  insurance  po l i cy  ~o descr ibed  in {g) ' 

b e loe .  

5. Accidental_Death - A pension i s  paid t o  the  vtdov uhtch  ie  50% o f  f l e e t  cem- 

p e n a t t i o n .  I f  t h e r e  i s  no e ido~ ,  psyme~te s h a l l  be made to  c h i l d r e n  as 

descr ibed  in  (4a) above. I f  t h e r e  are  no r i d e r  or c h i l d r e n ,  psynonte s h a l l  

- S I -  
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bo tmmi# t o  dependent  pare~to  no d e s c r i b e d  in  (4a) above.  In  addi t~c~ t o  tha 

pmssi.oo c e r t a i n  lump sun b e n e f i t s  a r e  paid throush  a Stoup l i f e  in su rance  

p o l i c y  aa d e s c r i b ~  in  (9) be l ch .  

D _ ~ a t h ~ t e r  Retl.r+eme~t:_ - 'lq~e provis iono  e r e  d i f f e r e n t  fo r  P~e 7/1/65 me~bere 

Poe t  711165 ~ r o ,  

P 

(m~" Zf ~ member o f  the  Finn on J u l y  1. 1965 r e t i r e +  and thmn l c t e r  diem, 

h i5  v i d o v  v t l l  r e c e i v e  s pension equal  t o  SOP. of  the  member's, f i n a l  

cowpensa t ion .  I f  t he r e  io  no ~ldow0 ou~ c h i l d  ~hnl l  r e c e i v e  a pmnsion 

"Of 20~ Of the  usmbsr '~  f i l l  c o w ,  men t ion ,  t~o  c h i l d r e n  s h a l l  ~8sh ro -  
e 

• Calve & ponsl0n of  17~7, of  f i n a l  c ~ p o n s n t i o n  ~ d  t h r e e  o~ smote c h i l d r e ~  

Sha l l  eh~re e q u a l l y  in  m pmselon of  50~ of  f i n a l  ca~pensa t i c~ .  

Zf a ue~ber  Jo ins  the  Plan a f t e r  J u | F  1, 1965, r a~I rc~  t h e r ~ f t e r  end 

eubsequmntlY d i e s  h is  uridcw s h a l l  r e c e i v e  n pension of  25% of f l u e s  

c o~pensu t ion .  In ~dlt ion c~e c h i l d  Shell receive e pension o f  I$~ o f  

f i n a l  cowpensatLc~ end t~o or ~ore  c h i l d r e n  s h a l l  s h i r e  equa l l y  in  a 

pens ion  of  25~ of  f i n a l  compensat ion.  I f  t h e r e  i s  no ~ idov ,  one c h i l d  
s 

s h a l l  r e c e i v e  • pension of 207, of f i n n l  conpensa~ton,  rye  c h i l d r e n  s h e l l  

e~ch r n c o i w  s pension, of  17~, o f  f i n a l  conpensa~ion and t h r e e  or  ~ o r e .  

c h i l d r e n  s h e l l  share  equa l ly  in  • pennons of  50~ o f  f i n a l  compensat ion.  

I f  t ho rn  i s  no vido~ ot  c h i l d r e n ,  no pension shal~ be pa id .  In a d d i t i o n  t o  

t he  penoions d e s c r i b e d  ~bove c e r t a i n  lump sum b e n e f i t s  a r e  paid t h r o u s h ' a  

Stoup l l f e  insurance  p o l i c y  as  d e s c r i b e d  in (+9) below. 

Terminat ion  Pens ion  - A member ~hose s e r v i c e  i s  t e rmina ted  o ther  then  by 

dea th  or  r e t i r e m e n t  a f t e r  a t  l ean t  15 yea r s  of  s e r v i c e  ,My e l e c t  t o  r e c e i v e  

e i t h e r  o f  the  fo l l cmin$ :  

(a)  he a~ty r e c e i v e  h i s  ova c o n t r t b u t t 6 n s  vLth i n t e r e s t  c r e d l t e ~  up t o  

J u l y  1° 196$o or  

k 
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(b) he  ~ y  r e c e i v e  a r e t i r ~ n C  ~llow=ncQ t o  begin =t  ~Se 55 wh;ch i s  27, o~ 

.~h£'8 f i r s t  compensation cl~e~ h i s  year8  of  ~e~vice up to  25 plu~ 1~ of  

h i s  f i n a l  c ~ p e n e a t i o a  t i ~  hi~ year~ of  e e ~ i c e  in  excess  of  25. 

I f  • uembe~ ~ e s i ~ e  a f t e r  a t  l e a s t  25 y e a ~  of  o e ~ i c e ,  he ~ y  e l e c t  ~ ~ddl-  

t r o l l  o p t i o ~  wh£ch i s  a p ~ n s i ~  t o  begi~  a t  t he  ~ e  of  h i e  t e r m i ~ t i o ~ ,  bu t  

t ~ u c e d  so  t h a t  i t  has t he  o ~ e  a c t ~ r i n i  va lue  as the  d e f e r r ~  pens ion  in  

(b) &hove, I f  a ~e=bet  e l e c t s  t he  pension de0c r ibed  in  (b) a~d d i e s  p r i o r  t o  

t he  cou~nencemenC of  p~yments, t he  only dea th  b e n ~ f i t o  paid a re  the  lump o ~  

dea th  b e n e f i c e  desc r ibed  in  (gd) below. I f  a ~e~ber e l e c t s  the  d e f e r r e d  pen" 

e~on i a  (b) 6bo~o cr  the  a c t u ~ r i ~ l l y  reduced pan,Lea Co cc~me~c~ i~0ed~at~ly  

and d i e s  a f t e r  ~ y ~ n t s  co=monce, the  dez th  bene f i ce  de sc r ibed  in  (6) ~nd (e)  

and {f)  o f  (9) ~re payable. 

8 , .  Wi~hdr~.a~. ~enef~t  .~ - I f  • member i~ d i s a b l e d  but  ~s not  e l i s i b l e  fo r  a p ~ -  

siOn so d e s c r i b e d  in  (2) obeys o~ i f  a member t~rmina~es ~ervic~ bu t  i t  not  

e l i g i b l e  ~or a pension as  d e s c r i b e d  in  (7) above,  he w~l l  r e c e i v e  h i e  o ~  

c o n t r i b u t i o n s  ~r~h i n t e r e s t  c r e d i t e d  up t o  J u l y  1, 1965. 

9. Lump Su~ Deeth..~enefits - There ere lump sum death benef i te  td~ich are pro- 

vided  8 t  the  p r e sen t  t ime . th rouah  the  purchase of  group l i f e  insu rance  f r~n  

• t he  ~ u d o n C i a l  Insurance  Company of  Auer tca .  The nethod in t h i s  Iteport  f o r  

computinS c o s t s  for  these  b e n e f i t s  i s  t he  ease  As fo r  the  o the r  b e n e f i t s  

d e s c r i b e d  h e r o i n ;  sea Par t  I I  of  t h i s  Repor t .  The nethod is  e ~ s e n t i e l l Y  

' l e v e l  coa t  me,hod and ~ i l l  r e s u l t  in che accumulat ion  of  r e s e r v e s .  Hormally 

premiums f o r  Stoup l i f e  insurance ,  i n c r e a s e  each yea r  as  the  aCtaivcd 8~e of  

the  i n d i v i d u a l  employees i n c r e a s e .  The r e o e r w s  accumulated under the  c o s t  

a c h e d  used in  t h i s  Report  t r i l l  permit  the  payment of  annual c o n t r i b u t i o n s  

by t he  S t a t e  vhich  a re  mo~e l e v e l  th~n i f  the  insurance  cc~panyee ec~ual  

p r~miu~  h~d been used in  the  c a l c u l n t i e n s .  The lump sum deeCh b e n e f i t s  a r e  

m 

o .  

ae f u l l e r s :  
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50~ o f  the  r ~ . m b e ~  f i n a l  compensation s h a l l  be p~l~ upon h ie  dea th  

a f t e r  service r e t i r e d . e a t .  

(b)• Zf S m ~ b e r  ~o t t r e~  on ~n o rd ina ry  d i s a b i l i t y  pen~lon OF an eccidental  

4 i n a b i l i t y  ~ension an~ oubsoquently dieu. there ~hnl l  be ~ i d  3 1/2 t l~es 

h i~  f i l l  compensat ion I f  de~th occurn b e f e r ~ t h o  m~nberes $$th b i r t h d a y  

50% of  h i s  f i u n l  co=penaat ion  i f  dea th  occurs  on or  a f t e r  h i s  $Sth 

(C) . 

%, 

b i r t h d a y .  

X f  an ~ c t i v o ~ b Q r  dies ~nd i8 e l i g i b l e  fo r  benef i ts  e i t h e r  as ~n 

cnrdin~¥ de~th or  ~m a c c i d e n t a l  de~th bu t  t h ~ e  s~e n o . I d e a ,  c h i l d r ~  

o~e~md~n~ p~rent~ l i v i n g ,  the payu~nt sha l l  be the m b ~ ' e  c~n con- 

t r i b u t L o n s  ~ i t h  i n t e r e s t  c r e d i t e d  up t o  Ju l~  ~e 1965. l~  pension pay- 

manta a r e  F~id to  one or more of  a v t d c v ,  ch i ld  or dap~=deut p a r e n t ,  

*~'i|mt, upon ~he d ~ t h  o f  the  l a s t  su rv ivo r s  ~hO*~otal p~yT~.n~o ~re  1 ¢ ~  

t tusn th~ a~ount d e s c r i b e d  in  the  preceding ~en tence .  the  excess  o f  such 

mnount over  the  t o t a l  p a y e r s  s h a l l  be p a i d .  In  a d d i t i o n  t o  the  f o r e -  

seine benef i ts .  Lf an act ive member d ies.  hie benef ic iary  v i i i  receive 

lump s u :  pennant of  3 1/2 t imes the member's f i n a l  conpensa t ion .  

(d) I f  a member t e rmina tes  s e r v i c e  wi th  n ves t ed  r i g h t  t o  8 pens ion ,  e l e c t s  

to  receive a deferred pens/naB and then d ie ,  before thelpension begins. 

• h i e  o n  c o n t r i b u t i o n 8  v i t h  i n t e r e s t  c r e d i ( e d  "up ¢o J u l y  1, 1965 s h a l l  

be pa id .  

(e) I f  a nember t e rmina tes  ne rv tce  With a ves t ed  r i g h t  t o  a pension and d i e s  

a f te r  Buch pension begins, an mount equal to SO~ of hi8 t o t a l  co-pease; 

t i on  s h a l l  be paid. 

( f )  An act ive member on July X, 1965, who pr io r  to that  date vaQ covered by 

the group l i f o  insurance program of the N ~  Jersey State Pol ice,  v i i 1  

have paid on hie death a f te r  h is  re t i re~ent  the amount of insurance that  
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~ n  avai lable under the ~oup l l f e  ~neu~ance p~ogram !eas $0~ of  the 

~ e r ' e  f~nal c~mpen~at~on. 

A ret ired member on July | .  1965, ~ho prior ~o that d~te ~#e covered by 

the ~oup l i f e  ~n~uran©e p r e ~ n  of the ~e~Jer~ey State PoIice.  w i l l  

• hav~ p~ld on hie  death the a ~ n ~  of  ineu~nce  that ~ae ~va~lcblo under 

th~ ~roup ILfe ~n~ur~neo proKram. 

.Cont~lb.t ion by N~be~o - Each ~ctivetae~be~ sh~ll  contribute 7~ of his ~ela~y. 

(e~clu~LnK~int~n~nee  allowance).  Zn a d d l ~ .  ~ b ~ r ~ w h o  h=ve ret trnd ~nd 

~ho'~ro ©ov@~ed by the dea~hbenefi¢@ deoc~£b~ ~ {f )  ~nd (K) o f  {~) ~ e .  

t~L11 ~ k e  ¢o~t~but~cm~ of  ~7.80 pe~ yea~ for  each ~1~000 o f  ~uch death 

. b e n e f i ~  eove~a3e. 

Emolove~ Cen~rlbution_~s - The State  and other ino:~u=~ntal i t ie~  ~,~ ~uthori t ia~ 

ahQll contribute amounts for @ach year ~htch ~@ ~he to ta l  o2 the foUcwiae:  

-I 
m level ~re~Ca~ of ~l~ry ( e x c l u d i n ~ n t e n a n ~ e  all~-~r~,~Q) wh£ch I f  

i t  had been p~ld" fro= the t i ~  each ~ b e r  ~ao hired u n t i l  h i s  r e t i r e e  

, t l o ~  of  e~loyment  would. ~Ith the member's own conCrlbutioe~, provide 

ih i .  b ~ e e l .  ~nd 

(b) #n a~ount vhich,  i f  i t  lo paid each year for 40 yearo be$1anin$ oa 

July 10 1972, twill provide a l l  benef i t s  not prey/dad by the future pay- 

ments deec:ribed in (a) plus future ~ontributiono by the u~smber8 plus the 

u s e t o  presently in the Fund. 

! 
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~TY"~--..~F~. ~ ~ ~ ~ ~ q ~ L ~  110 Irvington Ave,. South Orange, N.J. 0707,9 (201)763-6600 
Irvlngton Office: 894 Sprlngfield Ave.. I,,'vington. N.J. 07111 (201) ."63-6600 

MILTON J ,  W IGDER 

Cha i rman  o !  t he  B O a r d  

May 2, 1978 

Mr. William R. Scbmidt, Director 
Division of Progxam Analysis 
New Jersey State Legisllture 
Office Of Fiscal Affairs 
State Hous£, Suite 232 
Trenton, New Jersey 08625 

Dear  Mr. S c h m i d t |  

I would llke to t h a ~  you for t~.e copy of the acturlal analysis of 
the State Police Retirement System of New Jersey which X received 
from you. 

I have analyzed all the information given to me and I see very little 

that I can add to. 

I am turning this information over to Hr. Ba~gley, Secretary to the 
State Police Board of Trustees, who is well aware of the confidential 

nature of this report• 

If there is any further information that is required, he will contact 

you  p e r s o n a l l y .  ! 
; 

S i n c e r e l y  y o u r s ,  

Ni~on 9./Wlgder, e~airman 
St~e~Police Retirement System 

of New Jersey 
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STATR OP ~4~" J K R S l ~ Y  

DE PA RTM~ NTOF TIIETRI~ AS tlRY 
OAVIO T f l E A L £  

~ [ C U T I V E  O I R E C T O R  

June 7, 1978 

Mr. William R. Schmidt 
Director 
Division of Program Analysis 
Office of Fiscal Affairs 
State House 
Trenton, New Jersey 08625 

Dear Bill: 

The consu!~ing actuary for the State Police Retirement 
System has commented on the actuarial analysis of the 
system prepared by the Office of Fiscal Affairs. I attach 
a copy of his comments and suggest they be incorporated 
in the final poblication. 

: Sincerely, 

~..I • 0..~ o 

David T. Beale ,-~<~ I 
Executive Director 

DTB:crs 
Attachment 
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~L~y 31, 1975 

Mr. William J .  J o s e p h ,  Director 
Department o f  the  Treasury 
Division of Pensions 
Post Office B¢,K 2058 
Trenton, New Jersey 08625 

Dear Bill: 

We have reviewed the Actuarial Analysis of the State Police Retirement System of 
New Jersey which was pr(:pared by the Office of Fiscal AZfzirs and herein offer our 

C O = l : l e n  t S .  

The r e p o r t  s t a t e s  that  i t s  purpose  i s  t o  p r o v i d e  a c t u a r i a l  c o s t  f o r e c a s t s  in  order  
t o  p r o v i d e  the  L c g l s l a t u r e  and SPRS manzgers  w l t h  i n f o r m a t i o n  about  f u t u r e  c o s t  t rends  
and cash f l o w s .  The r e p o r t  £ur t ha r  s t a t e s  "that Such p r o j e c t l o n s  can o f f e r  some i n s i g h t s  
t h a t  are  no t  p r o v i d e d  by a c o n v e n t i o n a l  a c t u a r i a l  v a l u a t i o n  and t h a t  a r e p o r t  such as 
t h l s  i s  meant o n l y  t o  c o : p l a i n t  the  r e g u l a r  a c t u a r l a l  va_uatlOno We a g r e e  tha~ p r o -  
J e c t i o n s  o f  t/%is natu=e  can s e r v e  a u s e £ u l  purpose  and t h a t  t h e y  s h o u l d  be prepared  
p e r l o d l c a l l y .  

However,  In a d d i t i o n  t o  I t s  s t a t e d  p u r p o s e ,  t h e  r e p o r t  a l s o  f o c u s e s  a g r e a t  daa l  
o f  s t t e n t i o a  on t he  adequacy o f  a c t u a r i a l  a s s u m p t l a n s  and the  wisdom o f  the  S t a t e ' s  
p h i l o s o p h y  to  fund p o s t - r e t i r e m e n t  c o s t - o f - l l v l n g  a d j u s t m e n t s  on a p a y - a s - y o u - g o  b a s i s .  

Al though we were  n e v e r  q u e s t i o n e d  on the  s u b j e c t ,  the  r e p o r t  I m p l l e s  .'hat S t o n e ,  
Young & Co . ,  as  the  a c t u a r y  f o r  the  Sys tem,  has  I n t e n t l o n a l l y  undezs tar .cd  both  the  
i n t e r e s t  r a t e  and s a l a r y  s c a l e  a s s u m p t i o n s  a t t e m p t i n g  to  produce  an o f f s e t t i n g  e f f e c t .  
They s u g g e s t  t h a t  a 7% annual  i n t e r e s t  r a t e  a s s u m p t i o n  i s  a b e t t e r  e s t i m a t e  o f  f u t u r e  
i n v e s t m e n t  r e t u r n  than the 6Z annual  r a t e  now as s , - - ed  and t h a t  the  assumed annual  r a t e  
o f  s a l a r y  i n c r e a s e s  shou ld  a v e r a g e  around 7Z r a t h e r  than the  a v e r a g e  o f  about  4.2;{ now 
assumed. 

First, we have not attempted to understate both assumptions so as to produce 
offsetting effects. 14e think that the assumption that assets of the System will earn 
an average return of 6% per year over the next 50 to 60 iears is realistic and reasonable 
when compared to recent investment performance. That does not necessarily mean that 
7~ is an unreasonable assum~tlon, but we prefer to use 6g. ~, 
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i~y 31, 197£ 
Pa~e 2 

• ..'. '.±ilia= J. J~ep:~ 
i'_; ::'..',:~.-.C ef ~Lz ".'teas,.-.: ++ 

The current salary scale assumptlon~ ~;ece ~stabli~ned for the  July I, 197~ 
valuation. With the exception of the t~zo ycar~ en~inB on June 30, 1971 and June 30, 
1977, the average annual salary inczeese sinze ~hau h_~s averaged 4.6%. 2or the y~ar 
ending in 197;, the average increase wa~ 20% ::hich hcs ~.o be ccnsidered a=ypicnl. 
Even if the ~,verage increase of 12.9% experiecced for the year ended June 30, 1977 

" is included~ the average annual increase since July i, 1970 is only 5.75Z. ~nlle ic 
would not be tmreasonable to consider some increase in the salary scale, we do not 
think that the-7Z range Is~warranted. 

Second ,  t h e  t ~ o  a s s u m p t i o n s  i n  q u e s t i o n  were  a c t u a l l y  s e t  h 7 t he  Stab-e,  s o  there 
c o u l d  n o t  h a v e  b,~en any  m ~ i p u ! a t i o n  on o u r  p a r t .  I t  i s  o u r  r e s p o n s i b i l i t y  t o  b e  s u r e  
that zhe assumptions are ~easonable and we think chat they arc. 

T h i r d ,  we do p r o v i d e  e r e v i e w  o f  e x p e r i e n c e  a n n u a l l y ,  ¢m w e l l  a s  e v e r y  t h r e e  y e a r s  
a s  recommended by  t h e  r e p o r t .  

¥ 4 n a l l y ,  we g o u l d  p o i n t  o u t  Chat t h e i r  p r o j e c t i o n  o f  f u t u r e  c o s t s  ( e x c l u d i n g  t h e  
C O L  c o s t s )  u s i n s  t h e  e ~ s t l n g  o n s u m p t l o u s  ( s e e  T a b l e  3 -1 )  p r o d u c e s  c o n t r i b u t i o n  r e q u i r e -  
merits  t h a t  d e c r e a s e  o n l y  ~ l i s h t l y  f rom 27.9% o f  p a y r o l l  i n  1976 to 26.1Z o f  p a y r o l l  i n  
1986 and t he rea f te r  remain qu i te  stable a t  appro~lLmately 26% u n t i l  the year 2026. The 
same p r o j e c t i o n  u s i n g  t h e i r  a s s u m p t i o n s  ( s e e  T a b l e  3 -2)  p r o d u c e s  c o s t s  c o ~ n c i n 8  a t  
35Z of payroll in 1977,.steadily decreasing to 24Z in 2026. We suggest chat the State 
i s  b e t t e r  s e r v e d  hy  a c o s t  p a ~ t e r n  thaC Eemalns r e ~ s o n P . b l y . . c o u s t a n t  a s - a  p e r c e n t a E e  o f  
p a y r o l l  than one  t h a t  r e q u i r e s  a g r e a t e r  p e r c e n t a g e  n ~  c h i n  i t  w i l l  i n  t he  f u t u r e .  

Pour  o f  t h e  t e c o ~ e n d a t i o n s  c o n t a i n e d  i n  t h e  r e p o r t  d e a l  ~ri th  t h e  c o n c e p t  o f  
a d v a n c e  f u n d i n g ,  o r  a t  l e a s t  d e t e r m i n i n g  c o s t s  f o r ,  t h e  c o s t  o f  l i v i n g  e d J u s ~ m n t s  
p r o v i d e d  u n d e r  t h e  P e n s i ~ a  AdJuscemnt  Ac t .  As you  a r e  w e l l  a w a r e ,  t h e r e  i s  n o t h i n g  
i n  t h e  l e g i s l a t i o n  t h a t  e s t a b l i s h e d  t h e  S t a t e  P o l i c e  R e t i r e m e n t  Sys t em chac p r o v i d e s  
f o r  any such  c o s t - o f - l i v i n g  i n c r e a s e s .  T h e r e f o r e ,  u n l e s s  we a r e  d i r e c t e d  b y  y o u r  
o f f i c e  t o  p r o v i d e  a c t u a r i a l  c a l c u l a t i o n s  on p r o v i s i o n s  o u t s i d e  o f  t h e  S t a t e  P o l i c e  
R e t i r e ~ n t  Sys t em ,  we w i l l  c o n t i n u e  to e n c l u d e  t h e  p r o v i s i o n s  o f  ~ t e  P e n s i o n  A d j u s t m e n t  
Ac t  f rom o u r  c o s t  ~ a l c u l a c i o n s .  
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S i n c e r e l y  yours,  • ! 

s" ~ "'~' 
• .  , :  

~ J  

ALAN L. REED, JR.  " 
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pKGGIU~/dtILYSKS PUDLIS~ED B? TKEOFYIC~O7 FIsCAl* AFPIAP¢ 
DIVtSION ~F PIU~k.~4 A~411516 

73-1 Progrma Anelyexe of the Hey J e r s e y  [ d u c a t | o ~ i l  Oppor t~ |cy  
Fwnd. Je, nu4tcy. 1813 

7)-2 Prosra:  t m s l y s i e  of  O f f | c a  Space f o r  State & ~ a ¢ l e a ,  Heyj 
1973 

l& - I  Pros r a~  A n a l y s t s  ,'~ Imt t i t~ t tgma l  ~Lr~emmga Suppor t  
P r o 6 r ~ ,  V~t~mae | and 11 and S~all~ry, Yebr~sry ,  It?& 

7A-~ Prosrma A n a l y s i s  o f  the  Sm. thuee t e rn  N~a Ja ra~y  D~t8 Peodog 
Sube tdy .  Febt~ogy. 197~ 

74-3 Prosr~m Analyole Of t e n a n c i e s  and C o u a t r ~ : t ~ t  Of M a l a r i a  
and S tuden t  Center0  v i a  (hQ ~ d ~ 8 t | o ~ L  P~ctLttLeo Autbort tYe 
June, 1974 

75-1 P r e s t o s  Ana lya | e  of tho Ad~tate t ra t lon of :he H a v J e r o e y  
~StatO C i v i l  S e r v i c e  Syate~-January,  1976 

75-2 Prosran Anatye le  of  the  I ~ t J e r t . p  Urban ~ 1  A a j i l t a ~ c e  
prusgam , Hatch.  IS75 

?5-)  P r o | r s ~  An*tyate of  pay J r t e e y e a  Seaoo t~ l  Paro Labor P r o t e c -  
t to~ ProGress. Hay. 1~?$ 

75-~ ; - ~ s r a s A n a l y a l e  of the1~aPJ J e r s e y  S t a t e  Du l l db4  aad 
8tructLon Prol rma,  J ~ *  197S 

SPA-I S p e c i a l  P r o s r ~ J i m a l y e t 8  of Une~ploym81~t gua~tance Freud 
H e t e c t L ~  end Co~t ro l  A g e l v | t y  In the  I~v  Je toey  D:v to icm of  
eneaplo)maat  a~d O t s ~ b t t t t "  toe,  fence. AuGust, 1975 

15-5 P r o i r m 0 d ~ a l y e L o  of the I k ~ J a r o o y  P a r l e  SyQtC~, &uSual, 
1975 

?5-6  P ros r a~  Ana l?e ta  of  the  ~w4 J s r u y  C t e ~  0. tree Lea4 J ~ q u t e t -  
t i e s  P t a s r ~ l .  December, 1915 

75-7 Pvost~ Ana~yata of  ~ a  a~d 8 ~ 1  Sub~LdLIm /~da la te te red  
the State D e t ~ r t w m t  of  T g ~ p ~ r t e t ~ o a ,  D o c ~ b e r .  1075 

16-I ~ J e r S e y ' 0  Co. t r ibu ta ry  Pu b l i c  8~&~oya~ I N m a l o ~ P r o g r m w :  
p r o 3 r ~  0malyele  of  the  P~bl tc  ~lpLoyeeg '  0a t l r lmmx~ S v e t m .  

"K~rch ,  1976 
- Slmcpoto 

- 6 1 m a r y  asd  I t e g a ~ a d a t t ~  

MaY JegJ~0yte * ' -~tr tbutorY h d ~ | t e  ml~lOy¢4 INm~tcm ~roerelmJ 
P t o l r s a  Andlyete  of  the  h : b l t c  Eaployoee* He t t rml~a t  S y e t ~  
Nor th ,  Ig76 

Jeroey~e COa t l t bu t e r~  Publ l=  ~ 1 0 7 e ~  PEmotoa 1 ~ 8 r m !  
~ t u a r l a l  &naJyelo and Pw~eloa Coat PogegMg Of t h e  104~ : t~ta* 
Penetoa Imd Aonutty Fund. J48Jrch. 1976 

SP&-2 Specie1 Repor t :  S~vlev  of  Bus iness  Ef f lc te r l cy  end F i n a n c i a l  
I~amqg~=s~t tn the Wtl t Jn sbo ro  Public Schools, Ju ly ,  197b, FrO - 
pored t a r  the  t a sk  For~e oa Duetuuee E | t l c l e n c y  u |  the  P u b l i c  
Schoo l s  

8PK-S S p e c i a l  t = p o r t :  t e ~ l e v o f  Doorna i l  [ f f i c t e n ¢ y  and F t r a n c l e l  
I~l~jScsamt i s  the  C~csden Pub l l ¢  Schoo l s ,  September .  197b. pre* 
f i r e d  g~r t t ~  Tea l  Force  on Ik~ tnese  Elf  i c i e n c y  of  the  P u b l i c  
k h o o t a  

71-1 P a r i e t a l  cmd Ch i ld  Hea l th  S e r v i c e s .  day .  1977 

77-2 Sur~ey of  h t t r e d  S t a t e  Kmployaeo: A ~ r k s r o u n d  paper  on the  
h b l t c  ~ l o y o e e '  Be t i r c~en t  Syette.  l~y .  1977 

7 ? - 3 . 1 0 r | e m i g g t l o n  of  S t a t e  ~ t  J e t t i e s  Itei~ted t o  JCucoLeK I|olnest 
J~qw, 1977 

17-1 .2  An A ~ t y s i s  o ¢ Hedtee ld  Hurt/nO Ho~wKeludaureemtnt: A Sp~c lo l  
Study Pr¢~a~ed fo r  the  ~luretn(J ~ Study Co~mleolon.  Deceabe( .  
1977 

7 7 - ) . )  Hurs lns r -~e  ~ SUFP|Y andH~dlfoJd Itale~ugueuent In N ~  Jersey: 
I n t e r l ,  Heport Pgel~ared for  the  Uvre i t~  tJmte S tudy  Cogmtsu lon .  
Hec4mber, J i l l  

7 7 4  J ~ t a g  l e f t , d a l t o n - &  Co~plrloow Of Coat i  end |~¢ae~. Sourceo fnr  
~ l a t o | n l n  0 S h a l l o t  Poreog~ l a  l n o t i t u t t o ,  s and Group HoSt40. 
~ t © h e r .  1977 

7705 I~noae~eug Heqtavg b l v g e t ~  of  lnveblmm~t, Dep4gtoeat  of  
Tg~ga~trh D e ¢ l ~ l ~  L971 

7~'~ ~gg¢]41I~i A ~ ) I S I  Ot tHE PO~IgI sad 9 ~ r ~ l ~ ' l  6at |ggRt t~t  SyegO=J 
01 Hey J e r o o ? ,  I~¥ .  1978 

SPA*4 Radars F inancia l  HanaSemanr '78.  A~ ~ t a t e  fc~ ~ Jercay I ~ | L ¢  
SChUO|a: SaFari prepere~L by th4 Task Force on I~alneee S f | J -  
Clm~:y o |  t,%e P~bl lc Schools / o r  ~l~Lch t he  DLVtaI~IS O|  PgoKr~ll 
~ L y a t e  p rov ided  e t a / 7  s e r v i c e s .  X~fch, 1978. 

78-2 Actuar l~X A n a l y s t s  of the  S t a t e  r e l a t e  A a t l r e ~ n t  S ¥ 8 t ~  of  Heu 
J e r a U .  J~. +Lg~O, 

JevoeT State t,eSie|¢turw 
Ot f tce of  r l eca l  A f fn t te  

DLvle1~o! trosrmA~alyate 
S t e l e  Ikx~e ,  S u i t e  212 

T r l m t ~ o  f l m d J e r | e y  ~ 2 ~  

~ ~eprocJuced. tram ~ )  est available CcPY. 
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