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FOREWORD

This actuarial analysis of the Police and Firemen's Retirement System
of New Jersey (PFRS) was conducted by the Office of Fiscal Affairs under
authorization from the Law Revision and Legislative Services Commission of
the New Jersey Legislature. The purpose of the analysis is to provide the
Legislature and PFRS managers with information about future costs, funding
obligations and cash flow- of the pension system. The PFRS analysis is part
of an ongoing OFA effort to report to the Legislature on various aspects of
the State's public pension systems.

Preliminary work for this study was begun in early 1977; however, work
was delayed several times by the need to redirect OFA staff and consultant
resources to other projects. The long-range actuarial forecasts which form
the basis for the study were produced during June and July of 1977, using the
most recent actuarial data available to OFA at the time. These data were
current as of June 30, 1975.

This report was prepared by OFA's Division of Program Analysis. Staff
analysts assigned to the PFRS study were Alan Kooney and Eleanor Hanoka Seel.
Gloria Hendrickson and Patricia Bogdziewicz typed the report and prepared it
for publication. Actuarial forecasts and technical analysis were provided by
Winklevoss & Associates, Inc., Philadelphia, Pennsylvania.

Under the program analysis procedures of the Office of Fiscal Affairs,
the Board of Trustees of the Police and Firemen's 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 to the report.

OFA would Tike 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.

February, 1978

,t': a
Director
Division of Program Analysis
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A f‘{_;fsuMMARY oF 'thbmes ‘.‘AND.RECOMMENDATI’ONS o

Purpose of the»Study (Introduct1on) '?fﬁﬂffvﬁf,ei,:ao»/f~¢"#"‘:

Th1s actuar1a1 ana1y51s of thePo]1ceand Flremen s Ret1rement System of

New Jersey (PFRS) was undertaken to prov1de the Leg1s1ature and/PFRS managers
w1th 1nformat1on about the future costs, fund1ng ob11gat1ons and cash f]ow of
, the pens1on system The, ana1y51s 1s not 1ntended to subst1tute for the
annua] actuar1a1 va]uat1ons of PFRS ‘that cert1fy 1n deta11 the fo1low1ng
year s penswon costs and reqU1red contr1but1ons., However, the actuar1a1

forecasts presenttd in this study offer severa] 1ns1ghts not prov1ded by a: .
| convent1ona1 actuar1a] va]uat1on These 1nc1ude the fo]]ow1ng . ;ﬁra‘c*

. The forecasts take 1nto account the f1nanc1a] 1mp]1-o4 o

ey :g;,,. _cations of ~future new. entrants and overall -system

. growth. - A conventional valuation is concerned on]y,ifsf"‘“
‘vAw1th the benef1ts of current p]an members,. N
n“nmofLong range trends in: pens1on costs and fund1ng 1eve1s:ff
~are shown. - A conventional va]uat1on certifies cost5v :
,'and other f1nanc1a1 1nformat1on forcone year at a t1me ‘

”cho'Future annua costs and “assets- to Tiabilities rat1osf7i!
~.are based upon all benefits accruing to. PFRS members, '

including post-retirement cost-of-1iving (COL) ad- ‘t}'S,,:'"

' tJustments not treated in the annual report of the PFRS

”.actuary Sy e TR ' co ,‘“,;‘3 s. L

Descr1pt1on of PFRS (Chapter 1) i *“.'gef~;;”v” ﬂ_i“‘~:, 1.'@W‘

The Po]1ce and F1remen s Ret1rement System 1s one of seven pens1on .
‘ p1ans adm1nlstered byethe State for State and. 1oca1 pub11c emp]oyees PFRS
7.? was created in 1944 to conso]1date“numerous 1oca11y-adm1nwstered poP1oe and

f.re pens1on funds many of wh1ch were 1n prerar1ous f1nanc1a1 cond1t1on

Membersh1p 1n PFRS 1s restr1cted to andcompu]sory for spec1f1c cate--

' gor1es of emp]oyees c1ted 1n the statutes govern ng the system For the most s
re 0ff1u1&1$ However,.p X

' var1ous categor1es of . county and State emp]oyees whose: dut1es are c]ass1f1ed 1”f :
as- ~re1at1ng to - 1aw enforcement (e g o county sher1ff s off1cers, State ~f f'; Lo

part these &re un1formed mun1c1pa1 po11ce and\"

correct1ons off1cers and motor veh1c1e 1nspectors) have been brought 1nto the
system s1nce 1tsm1ncept1on As of June 30 1976 there were 25 323 a6t1ve
and 2 147 ret1red members of PFRS o -

oo
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:;Actuarlal Procedures (Chapter 2) o et e S
- OFA analyzed the _long- term f1nanc1a1 status of PFRS by means of 50—year‘f:["‘ S
o Wwpfwctuarmat'forecasts ofothe system The forecasts were generated from. a‘;f :
“:,7i:'deta11ed computer mode] of PFRS developed by OFA s actuar1a1 consu]tants bﬁl'“__}
‘“»f”The forecasts s1mu]ate the PFRS popu]at1on character1st1cs and f1nanc1a1;_\’A L
"ahjtransact1ons/occurr1ng dur1ng each year of the forecast per1od Three,ff”ff~§faf;.
‘,,forecasts were run as. part of th1s study, us1ng d1ffer€9t comb1nat1ons of_ff
S actuar1a1 assumpt1ons and fund1ng approaches PNy I e ‘
SA In construct1ng these long range forecasts var1ous actuar1a1 features_”5fr““"'
'fof‘PFRS were rev1ewed ,/;. : e ;a‘cxc. L S rJf‘; , c
,’ 1 Actuar1a1 Assumpt1ons , The ro]e of the pens1on actuary is to"‘:fa;w,fgﬁ”:
ideterm1ne what amounts of money must be set aS1de 1n a pens1on fund at the ‘ fi‘}klfefi
‘;'fff;present t1me S0 that a]] future pen51on benef1ts can be pa1d as they comet""g,‘,f'fﬁf%
'f}‘:d " To do- th1s, the actuary must make numerous assumpt1ons about the future oo
v~e};efexper1ence of the pens1on p]an and 1ts part1c1pants Typ1ca1 actuar1a1_ Ff i
‘ 5ﬂ;?assumpt1ons cover such factors as. ret1rement and d1sab111ty rates, movtality .
fg?s?*nggxgrrates employee term1nat1on rates, 1nterest rates and salary grdwth proaec-‘~,§5,f th,
‘ “‘;F”t1ons o = o i S N

o

OFA deve]oped 1ts own "best est1mate" actuar1a1 assumpt1ons for PFRSf}f"*biiyv
‘;for use in th1s study In do1ng so, OFA revaewed and eva]uated the actuar1a1i;ffj. o

: sfassumpt1ons current]y used by the PFRS artuary in prepar1ng annua]wvaluat1onszf;f-i :
e of the system 4?Many of these assumpt1ons were Judged to be appropr1ate and_f;?J_:’qfn
'Awere adopte by;OFA as best estnmate assumpt1ons New sa]ary and 1nterest?gif5;;s‘

: ' ssumptlons were

developed s1nce theyffere fe]t to pred1ct future plan”‘f f}”,"-
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f*}contrnbutwons, tooether with 1nvestment earnangs on~the assets in ‘the reserve fé

fund, are des1gned to accumu]ate so that at” the time of each worker i

'7ret1rement there are suff1c1ent reserves ava1]ab1e to pay that worker s
‘t‘Nf'pens1on benef1ts over his rema1n1ng ]1fet1me One of the advantages of
‘jeadvance fund1ng is that the 1nvestment lncome on accumulated plan assets i
"_s1gn1f1cant1y reduces the 1eve1 of contr1but1ons that wou1d otherw1se be ,7k”*"'

h‘requ1red to pay for pens1on benef1ts o BT

One except1on to the advance fund1ng of PFRS benef1ts 1s the annua?

f,:post-ret1rement,co t- of 11v1ng (COL) benef1t adJustment which 1ncreases the k
"elevel of benef1ts in re]at1on to changes 1n ‘the Consumer Pr1ceV’ndex COL:j‘*
benef1ts are flnanced on accurrent d1sbursement, or pay-as—you go bas1s. :

Neither: the 11ab111ty nor- the - costs assoc1ated w1th the coL prov1swon are

‘,;current1y recogn1zed in the annua] va]uat1ons of the system performed by the

{_h PFRS actuary

f*;fterm1nat1ofhdate

“The . f1nanc1a1 forecasts conta1ned in th1s study compare the 1ong term

f1mp]1cat1ons of cont1nu1ng to f1nance coL benef1ts on.A pay-as-you go bas1s e
\yato ‘the costs of advance fund1ng these benef1ts in the same manner as other f{;y P
5;5PFRS benefits. : | | S |

.n'

3 L1ab111ty Measures The study uses two measures of 11ab111ty to

'“*7fassess the funded status of PFRS Both 11ab111ty measures are. based on the
‘:',va1ue of accrued benef1ts at any spec1f1ed t1me One measure ent1t1ed p]an e
| 'f,term1nat1on 11ab111ty (PTL), shows ‘the ob11gat1on of, PFRS if it were’ t;hdnf;?liﬂ’f
o term1nate 1n a. g1ven year Under the PTL the accrued benef1ts of act1ve ~aﬁff*iff
'iffgfemployees are ca]cu]ated oy app1y1ng the PFRS}'benefwt formu1a to each R

o o compare 1ong range cost and fpnd1ng trends, OFA ran separate SO-year?'fnii]f;d
,‘Jforecasts, ‘one based on the PFRS actuary s assumpt1ons and*one on OFA‘s best-}f*iif;fj;j
“.i_est1mate assumpt1ons N e e . -‘
. 2. Funding, P011cy PFRS 11ke all of the State s maJor pub11c employee : |
”’retlrement systems, is an advance or reserve-funded pension p]an, that Ts,llvﬁ oy
Veregu1ar contr1but1ons are made (by State and local emp]oyers and emp1oyees)
to a pens1on reserve fund over the work1ng 11ves of p1an members, These

=
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115‘}ferecasts of PFRS,_

s - o ‘f Berr R
o f e ; 79.4 . n‘,
§ Tes 157 9_?{(;,:,»?

:‘2025 ] 1]3 7

7f§; ,<;g Both'the p1an term1nat1on and the p1an cont1nuat1on measurevv
v ";calculated to 1nc1ude the'llab111ty assoc1ated w1th future COL;benef

"R;f]Resu1ts of the PFRS F1nanc1a1 Forecasts_ﬁChapter 3) A T e
Tab]es S—l S 2\ and S 3 summar1ze the resu]ts of the 50-year f1nanc1a1'd'_h e
B For each forecast the tab]es show future emp]oyer?f§;~ﬁhi§i"
o ffcontrlbutlons (expressed 1n do]]ars and as a percentage of tota] payro]l) and;,ff.f_n
,e,‘dffunded Tevels(assets as a pe Entage of both PTL and PCL) °© A11 forecastsf7h'7»”_:,,
1"Q:ﬂwere prepared u51ng the June 30 1975 actuar1a] valuatzon of PFRS as a datayjéwvfﬁrh
‘;rffbase S f< St Vo ‘1, 4 “"‘ S e
e Tab]e S- l shows future?;, ST
‘ic7;employer contr1but10ns and funded 1evels for PFRS 1n a forecast wh1ch usesf@fy5d
el”sthe PFRS actuary s current actuar1a1 assumpt1ons to perform the a""“a1fv ;
o N_wvaluat1ons 1n each year of the forecast e £ '

1. Forecast Under PFRS Actuary s Assumpt1ons

<
L

o

oo

3 TableSl

«

nanc1a1 Summary of PFRS Under PFRS Actuary s Assumpt1ons

o
n;

Y

S iy

Tota] EmpTOyer Contr1but1ons* Funded LeVe]
' Assets as ;f; Assets as.

-Dollaprs
(M‘11’°"°)V‘ AofPay  wof L wofpd
16. 48;*@5:*;i4*82 0 '_"r 79. 5'%5*
015 72?7”’i”'7f35>5f*‘4f~*5?*2~36-4';

A 2000 2975 .

*Includes norma] and supp]emental 11ab111ty contr1but1ons plus ‘tﬁgnfr

18 04;flj 5” *90 7 J§15 89 3f,? -

pay as-you go‘COL payments S réy__;_}e%,if;;r j:rj:f;"

P
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”?1fTabjeiS¥2 F1nanc1a1$ummary of PFRSUnderOFA Best Est1mateAssumpt1ons

Tota1 Egployer Contr1but10ns* ff““-v ;-Funded‘LeveJ T

| 2 FOrecast Under OFA Best Estwmate ASSUth1ons., Tab]e S 2 shows the*tf;;J’: .
7‘117 1dent1ca1 1nformat1on as Tab]e S 1 exceptﬂthat ‘the annual. va]uat1ens dur1ng”ﬂ“
: ~*,&the forecact per1od are performed US1ng OFA's best-est1mate assumpt]ons.; S

Dollars 4 “ - Pssets as Assetsas &

e ;'Yéar_.] ”‘ (M11110ns) gt Pay . #ofPIL . gof POL |

Tl e “»\' 1975"’f1tf.-, 53.6 kfle:h'j :"15.532 . 33’ 82 o a5 796

B [ L 7 SRR [0 /A - R -
.t Qe o s 1500 x“9216\'&'1f,, 7
72025,‘l4~3‘1;126)8”“' g ;:'f18J16';,‘ .;,84.71 is,:‘, | 83.4;.

*Includes norma] and supp]ementa] 11ab111ty contr1but10ns p1us PR
Pay ag-you-go COL. payments ' SR ‘

: 3 Best Est1mate Forecast w1th Full Advance Fund1nngf A]] Costs In =
Tab]e 5-3, PFRS f1nances are progected on - the assumption that the COL'V‘,'"“

':' *prov1s1on 1s advance-funded a]ong w1th a]] other emp]oyer costs L

Tab]e S 3: F1nanc1a1 Summary of PFRS Under OFA Best Est1mate
: uAssumpt1ons w1th Advance Fund1ng of. COL Benef1ts ‘

Tota1 Emplqyer Contr1but1ons A 1 A~v Funded Leve]
Dollars . " ' Assets as o Assets as
(M1111ons) L "% of Pay» % of PTL ';J“*"‘% of PCL

o 9856 .A7~v',?,7ﬂél5§97_”j;,.3;1J5i61 ”if-;i41113,8,rfv¢‘121i*~<

@;110=o o ;17“*421 79‘?ﬁgff;le97.5_,_",l?_i, 97. 4};v:j<ﬂ{; B
1895 ‘18 77[55,“f*f117,4j§;':ffi". . 2ok e




pnclusions and Recommendat1onsh(Chapter 4)

”7;;1n th1s study show that PFRSj1

1. OveraTT Assessment The Tong range f1nanc1a1 forecasts presented:.*t:.v,r‘_yﬁ
Lo a weTT-funded pens1on system as measured byfﬁg?f" | |
'5;tjthe system s actuar1a1 cost method and e1ther the,PFRS actuary s assumpt1onsfef}_n

. or OFA's best-est1mate assumpt1ons Assets on “hand are equaT to approxi- - g
pjf”mately 80 percent of T1ab1]1t1es accrued to date, a funded ]eve] that is
“?fffavorabTe 1n compar.son to many other pens1on pTans of equa] age, whether,~f’

| ffpub11c or pr1vate, and espec1a11y 1n compar1son to most poT1ce and f1re7*

:Efplans

, 2 Actuar1a1 Assumpt'lons The actuama] aSSumptﬁons current]y used by e ..
.3,p;the PFRS actuary deveTop approx1mate1y the same annua] costs as OFA S. best_,.;

?*},555; ff'iest1mate assumpt1ons seTected for use 1n th1s study Thus, from a f1nanc1a1;a
. standpoint there is no progected deter1orat1on in the plan s funded statusa_*

:‘jrfﬂwhlch woqu requ1re a. change in: the current assumpt1ons

”f7character1st1cs in terms of‘pens1on costs

: k The general approach taken by the PFRS accuary is one wh1ch understates .
’ - both sa]ary and 1nterest rates 1n reTat1on to what may actuaTTy be expectedf,t e
4_,__,7to oceur -in future years. ~ The actuary attempts to ‘balance the degree of
. s ~understatement ins both assumpt1ons SO that they produce offsett1ng‘

The use of actuar1aT assumpt1ons that are 1nd1v1dua11y unrea11st1c but'v'

; ":,[balanced when comb1ned is a fairly common actuarial practice that has become
" more not1ceab1e as the effects of proTonged 1nf1at1on show up in salary .

TV?TeVels and 1nterest rates The pract1ce is open to chaTTenge on severa]f'

Tffgrounds, 1nc1ud1ng the potent1aT 1naccuracy of the ba]anc1ng procedure at‘:"

‘!Qyﬁc;t‘an‘_d1fferent abso]ute salaxy and interest TeveTs 1va~v'~:~'k e

From a Teg1sTat1ve perspect1ve the use of 1mp11c1t offsett1ng assump-

‘“fy;t1ons presents a probTem in that non- actuar1es f1nd 1t v1rtua11y TmPOSSTble:

iﬁ*ttsu‘ﬂ;dflto eva]uate the appropr1ateness of the assumpt1ons Th1s can make 1t ’

“ fga1mpact of maJor pens1on Teg1sTat1on -[,:~.¢ 8 ; : 'Qf,

‘”7sextreme1y 1mportant 1nf1uence on penS1on costs, _“[". A -

(i . OFA recommends ‘that the use of exp11c1t best-est1mate S
. assumptions be considered by the State Treasurer and the ‘;§*~V S
PFRS actuaryg’ (Recommendat1on No 1) 7 R evyi '

S1nce the saTary and 1nterest rate assumptlons 1n part1cu1ar have an}d .



o

.g\‘ ,-: (: A o 0 _— -g}' wl

To 1mp1ement the above recommendat1on,

- repealing the provision of N.J.S.A. 43:16A-1(9) which

.7 20 limits' the- "regular interest" rate assumption to}105 = =

‘*]féga ~ OFA recommends that the Legislature consider amend1ng or Liff}gigfvf,?ff>°w*

‘5>”‘3”?zpercent of . the actual percentage rate of earn1ngs on;;},\;:gfj,,‘-"“=”

' 1nvestments (Recommendat1on No 2) 7

, Th1s sect1on of the PFRS “aw s des1gned to 1nsure that PFRS is :
"';conservat1ve1y funded by not a110w1ng the ant1c1pated 1ncome from the
‘V1nvestment of- pens1on fund assets to be overstated However, in operat1ong‘;?

-the PFRS actuary ba]ances any conservat1sm 1n the 1nterest rate assumptwon byf’ft’f
t?construct1nd an art1f1c1a11y low salary 1eve1 assumpt1on, thereby cance111ng'{',f'
fvfout the Taw's 1ntended effect | . , S o
_ b 3 PFRS Funding Po]1gy Present]y, a]] benef1ts prov1ded by PFRS are;;-‘uzd ;y
ke advance funded ‘with the exception-of COL adjustments. _ These are f1nanced on .
a pay—as-you go basis through annua] appropr1at1ons : EE R S 'f'
s Under the current f1nanc1ng po]1cy,‘"fu11 fund1ng“ (e g., the comp]ete'
famort1zat1on of the system S unfunded supplemental 11ab111ty) will not be .
‘v'achweved if COL benef1ts are 1nc1uded in the system's 11ab171t1es but not,
 advance-funded. The ach1evement of Full fund1ng is an 1mp11c1t goa] of PFRS

and of the Leg1s1ature, s1nce the Act. govern1ng PFRS (N. J S A. 43 16A)

e As shown 1n the forecasts, full fund1ng is - ach1eved when the COL‘_t“

» prov1s1on is advance-funded but at the expense of quite burdensome emp]oyer‘r L
“contributions in initial years. Moreover, total advance funding at the ratevf;,’,fffif'
“shown actually builds up "redundant" assets rather qu1ck1y (assets in excessg‘t"l".,f‘f

of the PCL) and maintains. them throughout the forecast per1od

a It should be noted that ‘there are ways to move toward fu]] advance,yffm;ijv;
;'afund]ng which produce a "f1atter" fund1ng pattern than 111ustrated in th1sy;"”'y'J |
, ;astudy and wh1ch retain the 1mp11c1t goa] of reach1ng a 100 percent fundedt‘f3 s
S ;uleve1 A fund1ng schedu]e can‘ a511y be- estab11shed that“ "phases ’n . oy
’advance funded COL contr1but1ons 50 that fu]lrfund1ng is reached later thanﬁij;~ f‘ﬁjy
ﬁ'hShown here but w1th less 1mmed1ate f1nanc1a1 stress " Another p0551b111ty7?”b S
-~:‘wou1d be: to amort1ze the remalnlng suppﬂemental 11ab111ty of the systemaas a
Ser level percentage of payro]l raﬁher than as a 1eve1 do11ar amount :

) . . 4 S

S s":‘
. S

*'f1nc1udes the prov1°10n for the 40—year unfunded 11ab111ty amortization. ;v‘
<A1though the funded level of PFRS is quite favorab]e (80 to 90 percent) even
" without advance COL fund1ng, the Leg1slature may wish to cons1der a po]1cy tof




"ﬁ}fj11bera11zat1ons be pa1d 1mmed1ate]y In add1t1on, there is e;jf" ity'
'\»f;advantage to advance fund ng, _1n that 1t charges the costs ofﬁ pens1on

;fThere’are persuas1ve arguments 1n favor Qf the advance fund1ng of”fﬁf?[fﬁifbkd

2

'""?;af“ustments Among the financial advantagesvare the 1nvestmentf1nCQme gene

uejpens1on benef1ts and they apply equa11y we11 to post ret1rement COL ad-f‘fii¥“

475erated on pens1on fund assets bu11t up by regular contr1but1ons and the{77.iﬁ;w}'

"d1sc1p11ne 1mposed by requ1r1ng that a port1on of the costs of any benef1t

e benef1ts to the present generat1on of taxpayers who presumably are rece1v1ng
”‘the serv1ces of those earn1ng the benef1ts ' ‘ : ‘

: The Pens1on AdJustment Act (N J s. A. 43 3B) doeS'not mandate the annual,f :
’ *,fappropr1at1on of funds for the,purposerof prov1d1ng coL benef1t adgustmeﬂtsf» o
:;;‘to ret1red employees.; Desp1te th1s, the Leg151ature has chosen to appropr1-_ﬂfi'

«ffate the amount necessary each year to pay for these 1ncreased benef1+s and, -

Cin add1t1on, has - recent1y ra1sed the coL ‘benefit 1eve1 Should thestc:

»ﬁi,FLeg1slature,1nterpret its comm1tment w1th respect to COL benef1t payménts as‘“”
: ]an ongo1ng and cont1nua1 one, then o g

~ OFA recommends that the Legxs]ature con51der the ad-f.
"vantages of adopting a po]1cy which supports the advance
o fundwng of -all PFRS pension. benefits, 1nc1ud1ng cost-of- -
~ 1iving fincreases, on a schedule that - 1s f1nanc1a11y-;
‘pract1cab1e (Recommendat1on No 3) : :

4 Measur1ng P]an L1ab111t1es - v~4 L ~ -
: “a. Method --_S1nce 1976 the PFRS actuary has been“1nc1ud1ng in the@-
-annua] va]uatwon report a "Leve] of: rund1ng“ statement that compares the book:

B

R

:ffﬂ?value of,assets to an accrued 11ab111ty measure s1m11ar to the PCL used ine.

’f:th1s study ~The actuary 3 statement 1s useful but cou]d be made even more B

n i;hso, especaa]]y to act1ve p]an members, by breaklng down the ]1ab111ty va]uefild"f“

'"',%gf(and the 1eve1 of fundwng ca]cu]at1on) 1nto separate categor1es for vested’

“ h’“ﬁ'(both act1ve and ret1red) and non vested benef1ts.ﬂ Such a breakdown wou]di‘ -

: prOV1de add1t1ona] 1nformat1on .on. the status of the p]an 3 benef1t secur1ty,v RS
"ff“part1cu1ar]y as 1t covers those PFRS members who have a]readyvearned them[j:t5':

r1ght to a ret1rement pens1on.; Therefore,

OFA’ recommends that the. PFRS actuary show both vested,:'f o

;@(act1ve ‘and " retired) and non-vested  accrued benefit

o liabilities separately in- ‘the annual valuation- reportii'. .

o along "with ‘the  corresponding fﬁﬁded 1eve] for each Lo
"vafcategoryb (Recommendat1on No 4)}._%e s L ‘




b Cost of L1v1ng (COL) Increases —A bas1c concept of accounttng forzﬁm“ .

vOFA recommends,a should the Leg151ature decwde not to
. advance-fund COL benefits, that the. PFRS “actuary pe per1~
- “odically calculate the system's liabilities to ‘include
~ the 1iability associated with coL benef1ts, so as to .
portray more accurately the total costs of all pension - -
“obligations currently being accrued even though payment (v =
',of a portion of these costs is be1ng deferred- to the ‘“ e
future. (Recommendat1on No. 5) LA

Since almost all ‘pension benef1t changes carny a coro]]ary f1sca1
1mpact associated w1th h1gher COL payments, i o )

- . OFA recommends ‘that fiscal notes and cost est1mates on S
;- pension-related bills, whether prepared by the Division:
.~ of Pensions or by OFA, include an estimate of the addi- -
tional COL costs Tikely-to result from the prov1s1ons of

the bnl] (Recommendat1on No. 6) o o e}’tjlij:r t

| dpens1on costs is: that ‘they be ass1gned to the per1od dur1ng whlch benef1tsf}m;g?ff"
;fa_are earned COL benef1ts, s1nce they are computed as ‘a percentage of thec5i7;"
'dfl;],ret1rement a]lowance, are earned over an emp]oyee s act1ve career. The same_téf
tf*$factors (e 9q., benef1t l1bera11zat1ons, sa]ary 1ncreases) respons1b]e forw-
; | 'ra1s1ng regu]ar pens1on benef1ts are a]so respon51b1e for ra1s1ng future COL;;Qh?,fjf'*
'“1,ob]1gat10ns Th1s relat1onsh1p is not exp11c1t1y recogn1zed under the - -,f N
‘gcurrent COL f1nanc1ng p011cy, w1th the result that the overa11 1mpact of p1an_féf7‘:f*'f
1changes is always understated as are the tota1 ]1ab111t1es assoc1ated w1the -
dfvprov1d1ﬂ9 ret1rement benefits to. PFRS members .0 SR SR
Shou]d the Leg1s]ature elect to advance fund COL benef1ts, the costsu_g¢i
1_1fassoc1ated with prov1d1ng these benef1ts would automat1ca11y be treated asf'try ;
: 3t11ab111t1es of the pension system In add1t1on, |




INTRODUCTION: PURPOSE OF THIS STUDY

This actuarial analysis of the Police and Firemen's Retirement System
(PFRS) of New Jersey was undertaken to provide the Legislature and PFRS
managers with information about the future costs, funding obligations and
cash flow of the pension system. Financial trends that may reasonably be
anticipated under the Sfate's current financing policy as well as under
selected alternative policies are illustrated with Tlong-range actuarial
forecasts of PFRS.

The type or analysis presented in this study offers several insights
that are not provided by a conventional actuarial valuation. One important
difference " is that a conventional valuation, .such as the PFRS actuary
prepares annually, 1is 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 is that they give policy makers an
idea of the incidence of costs likely to fall on taxpayers in future years
under the pension plan's current financing method. In this respect, the
forecasts may assist policy makers 1in evaluating whether the system's
unfolding financial experience is coinciding ~with expectations. The fore-
casts also aid in evaluating the Tong-range effects of proposed pension
benefit changes.

Finally, the forecasts presented in this analysis portray the future
annual costs and assets-to-liabilities ratios associated with all benefits
accruing to PFRS members, including post-retirement cost-of-living adjust-
ments not treated in the annual valuation report of the PFRS actuary. This
Tast point is discussed in greater detail in Chapter 2.

Having noted these features, it is equally important to recognize the
limitations of this type of long-range actuarial analysis. The limitations
are those inherent in any projection of future events; namely, the 1ikelihood
that the future will not unfold precisely as the analysis specifies. In
fact, it is almost inevitable that it will not do so, despite the care taken
to make these projections as realistic as possible. Such unforeseen but




possible future occurrences as a declining PFRS membership, prolonged severe
inflationary pressures or significant plan benefit changes--to name but a
few--would each necessitate a reevaluation of the system's financial status.
However, the uncertainty of the future is not in itself a cogent argument
against developing these forecasts but rather an argument for doing them more
frequently. .

It should also be made clear that the ‘actuarial forecasts presented in
this study are not meant to substitute for the annual actuarial valuations of
PFRS that certify in detail the following year's costs and required contri-
butions. The value of these Tong-range forecasts 1ies not in any claims of
perfectly accurate dollar value predictions for a particular year but in the
overall financial trends and patterns that emerge over the forecast period.
As such, these forecasts are meant to complement the regular actuarial
valuation process.



CHAPTER 1: DESCRIPTION OF THE POLICE AND
FIREMEN'S RETIREMENT SYSTEM OF NEW JERSEY

Background
Municipal police and firemen were the first public employees in New

Jersey to have pension funds established on their behalf. These early funds,
some dating back to the ‘1880's, were established by municipalities as the
need or demand arose. Operating with 1ittle guidance or supervision from the
State, the various local funds provided widely varying pension benefits to
their members and no attempt was made to place the funds on a sound financial
base.

State legislation passed in 1920 (P.L. 1920, c. 160) placed all
existing police and firemen's pension funds under uniform statutory pro-
visions and established a single benefit structure. However, 1ittle was done
to improve the financial status of the local funds, which were rapidly
accruing sizeable liabilities to be passed on to future taxpayers.

In 1944, membership in these municipal pension funds was closed to all
new employees. The Police and Firemen's Retirement System (PFRS) become
effective on July 1, 1944 under the provisions of P.L. 1944, c. 255. The new
system, administered by the State, was established on an actuarial reserve
basis with costs shared between employing municipalities and their
employees.  Membership was made compulsory for all new police and fire
employees in jurisdictions previously operating their own funds under the
1920 1legislation, and for policemen and firemen in municipalities that
elected to participate in PFRS by resolution or referendum.1

Amendatory legislation passed since 1944 has opened the membership of
PFRS to various groups of employees previously ineligible, such as members of
county police departments, county sheriff's officers, and certain categories-
of State employees (e.g., park rangers, corrections officers, motor vehicle
inspectors) whose duties are classified as relating to law enforcement.

Membership
As of June 30, 1976, there were 25,323 active and 2,147 retired members

of PFRS.2 Roughly 10 percent of the active membership are State employees
with the remainder representing some 340 participating counties, municipal-
ities, fire districts and commissions.



Administration

PFRS is administered by a nine-member Board of Trustees consisting of
the State Treasurér, four members appointed by the Governor for indefinite
terms, and two policemen and two firemen elected by the active PFRS member-
ship for four-year terms. A representative from the State Division of
Pensions serves as secretary to the Board.

The powers and dufies of the Board of Trustees are spelled out in
N.J.S.A. 43:16A-13 and generally consist of oversight responsibilities re-
lated to the operation of the system, including the adoption of rules and
regulations and the exercise of veto powers thereto. The day-to-day admin-

istration of PFRS 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. The current actuary for PFRS is George B. Buck Consulting
Actuaries, Inc., New York, New York.

Benefit Provisions

Table 1-1 on the following page is a summary of the major benefit
provisions available to members of PFRS. A more complete description of
these benefits is contained in Appendix B of this report.



TABLE 1-1
PFRS BENEFIT PROVISIONS

1. Retirement Age . Regular (service), 55.
Early (special), 25 years service, no age re-
guirement. '

Mandatory, 65.
Deferred, 15 years service, payable at age 55.

2. Retirement Allowance An annual allowance of 2% x final average sal-
ary (FAS)* x years of service up to 30
plus 1% x FAS x years of service over 30.

3. Ordinary Disability After five years membership, annual allowance
of 1%% x FAS x years of service (minimum
of 40% x FAS).

4. Accidental Disability Annual allowance of 2/3 salary at time of acci-
dent.
5. NKonservice-connected 3% x last year's salary (lump sum) plus return
death before retire- of member's contributions.
ment
6. Service-connected death Annual allowance of % x last year's salary to
before retirement , dependent widow or widower or three chil-

dren; for fewer children or dependent par-
ents, a lesser pension; plus 3% x last
year's salary (Tump sum).

7. Death after retirement Annual allowance of % x FAS to dependent widow
or widower and two children (minimum $1,600
to widow); lesser pension for fewer children;
plus (after 10 years service) % x last year's
salary (lump sum).

8. Termination (non-vested) Return of member's contributions.

*Note: Final average salary refers to the average of the last or highest-paid
three years of service upon which contributions are made.



FOOTROTES TO CHAPTER 1

A more complete history of the events preceding the Police and Firemen's
Retirement System can be found on pagesl0-39 of New Jersey's Contributory
Public Employee Pension Programs: Program Analysis of the Public
Employees' Retirement System, New Jersey State Legislature, Office of
Fiscal Affairs, March, 1976.

Police and Firemen's Retirement System of New Jersey, 1976 Annual Report.




CHAPTER 2: ACTUARIAL PROCEDURES USED
IN THE ANALYSIS QF PFRS

As stated in the introduction to this report, the purpose of conducting
this actuarial analysis is to provide the Legislature and those responsible
for managing PFRS with information about the system's long-range financial
outTook. The framework for the analysis is a scenario of PFRS for the 50-
year period 1975-2025. The scenario was constructed with the aid of a
detailed computer model of PFRS developed by OFA's actuarial consultants,
Winklevoss & Associates, Inc. By generating 50 consecutive actuarial
valuations, the model is designed to simulate the PFRS population and
financial transactions occurring during each year of the forecast period
according to predetermined actuarial assumptions. These assumptions are
discussed in the following sections.

Role of Actuarial Assumptions

An employee covered by a defined benefit pension p1an such ‘as PFRS
earns pension benefit credits for each unit (usually a year) of eligible
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 all past,
present and expected future benefit credits earned by its members represents
a liability to the system in the form of future pension payment obligations
that are being created. It is the responsibility of the pension system
actuary to estimate the magnitude of these obligations, when they will become
due, and to establish a schedule of regular employer (and, in New Jersey,
employee) contributions into a pension reserve fund so that the assets of the
fund are built up to where they are sufficient, together with future
contributions, to meet projected system ljabilities.

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, it is not always possible or desirable to use past 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 it is
extremely unlikely that actuarial assumptions will ever perfectly predict
future plan experience, the degree to which they are realistic has an
important bearing on how adequately a pension system is funding its 1liabil-
ities.

The selection of actuarial assumptions for PFRS was therefore a
significant part of developing the long-range financial forecasts which are
presented in the following chapter. OFA and its consultants reviewed all of
the assumptions currently used by the PFRS actuary in preparing annual
valuations of the system. Many of these assumptions were jud@ed to be
appropriate for use in this analysis and were adopted. In other instances,
different values were selected where they were felt to be more realistic in
their depiction of plan experience. In addition several new assumptions were
established for forecasting purposes which are not required in the actuary's
regular annual valuation.

The assumptions used in this analysis to construct the 50-year PFRS
scenario are labeled "best-estimate" assumptions to contrast them where
necessary with the PFRS actuary's valuation assumptions. Best-estimate
assumptions were used in all of the long-range forecasts to determine the
future characteristics of the plan. However, as an experiment, one forecast
was run which retained the PFR% actuary’s assumptions to perform the annual
valuations in each year of the forecast.

Specific Assumptions

Numerous actuarial assumptions must be made to value a pension plan’s
assets and Tiabilities. Basically, assumptions are needed for any factor or
probability that could have an impact upon the plan's financial balance.
Table 2-1 sets forth the major assumptions used in this study. The first
column of Table 2-1 specifies the type of actuarial assumption. The second
column 1ists the assumptions currently used by the PFRS actuary in performing
the annual valuation of PFRS. The third column lists the best-estimate
assumptions adopted by OFA and its actuarial consultants. For those assump-

tions which are tabular in nature, reference is made to the appropriate table
in Appendix A.



Type of Assumption

A. Decrement Assumptions

1. Mortality Rates
2. Disability Rates
3. Termination (Withdrawal)

Rates

4. Retirement Rates

B. Increment Assumptions

1. Population Growth Rate

2. Entry Age Rates

C. Economic Assumptions

1, Inflation Rate

2. Salary Increase Rate

3. Future Entry Age Salaries

4. Interest Rate
(Return on Investment)

TABLE 2-1
ACTUARIAL ASSUMPTIONS FOR PFRS

Assumptions Used by PFRS Actuary

Mortality Rates as given in Appendix
Tables A-4, A-5, A~6, A-8

Disability Rates as given in
Appendix Table A-1

Termination Rates as given in
Appendix Table A-11

Retirement Rates as given in
Appendix Table A-7

Assumption not needed¥®

Assumption not needed¥*

Not explicitly stated, but on the
order of about 2%

Rates varying from 9.67Z to 2.6%
per year depending on age, as
given in Appendix Table A-10

Assumption not needed#

67 per year

OFA Best—-Estimate Assumptions

Same as PFRS actuary's assumptions
Same as PFRS actuary's assumptions
Same as PFRS actuary's assumptions

Same as PFRS éctuary's assumptions

3% annual growth in 1975, scaling
down to 0% {(no growth) in 2000

Rates derived from 1975 PFRS census
data, given in Appendix Table A-2

4% per year

Promotional scale derived from 1975
PFRS census data, as given in Appen-
dix Table A-9, plus 4% inflation and
1% real wage increase per year

Derived from 1975 PFRS census data,
as given in Appendix Table A-3,

with first-year pase ' of $10,530
Annual rate of 6.5% initially, grad-
ing up by 0.1% per year to an ulti-
mate level of 7%

*Assumptions not needed because valuation performed on a current fixed

population group.



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 PFRS
population. They include mortality, disability, termination and retirement
rates. These rates are usually presented in the form of actuarial probabil-
ity tables.

The decrement assumbtions currently used for PFRS were last reviewed by
the system actuary in 1974 when they were checked against the plan's
experience for the previous five years. Based on this review, changes were
made in disability and service retirement tables and in mortality tables for
disability and service pensioners. The revised assumptions were used in the
1975 actuarial valuation of PFRS,

The 1974 experience review and adjustments bring these decrement
assumptions into conformance with recent plan experience and also recommend
their use for future experience. Therefore, OFA has adopted the PFRS
actuary's decrement assumptions as best-estimate assumptions and the data
presented in this report are based on these assumptions.

Increment assumptions are deve]opéd for actuarial forecasting to
simulate additions to PFRS ~membership. As Table 2-1 indicates, these
assumptions are not used in a conventional actuarial valuation since a
conventional valuation is based only on the population existing as of the
valuation date. ‘ o

The growth rate, which refers to the growth in the number 6f acfive
employees, was specified for purposes of this research as 3 percent for the
first year of the simulation, with this percentage scaling downward linearly
to a zero growth rate after 25 years. This increases the active PFRS
membership’from 24,619 in 1975 to an eventual level of 36,200 members. The
projection is designed to simulate a PFRS population that has recently
experienced moderate growth but which is expected to experience a gradual
decline in growth until a stable labor force size is reached in 2000. The
ages at which newly-hired employees enter active service during the simula-
tion were derived from the recent experience of the plan through 1975.

The economic assumptions outlined in Table 2-1 are extremely important
since pension costs are highly sensitive to variations in assumed inflation,
salary and interest rates.



The PFRS actuary's inflation assumption--which appears to be about 2
percent--is uncertain because it 1is not explicitly stated, although it
presumably is a component of both the salary and interest assumptions. OFA's
best-estimate inflation assumption rate (representing the assumed rise in
the Consumer Price Index) is set at an annual rate of 4 percent. While this
rate may appear to be Tow in terms of the experience of our economy in recent
years, it is believed to Fepresent a reasonable rate for the Tong-run average
inflation rate in our economy. It is also the rate used in the 1976 0ASDI
[Social Security] Board of Trustees Annual Report for their “intermediate
projection" of that system's 1iab11it1es.1

The PFRS actuary's annual salary increase rates vary from a high of 9.6
percent at ‘age 20 to a low of 2.6 percent at age 65. OFA's best-estimate
assumption was developed by first projecting annual across-the-board wage
increases of 5 percent (composed of the 4 percent inflation factor and a 1
percent real wage or productivity gain component) and then adding, for each
plan member, an annual percentage representing the employee's assumed career
promotional advancement at various ages. (In New Jersey this component

comprises actual job title promotions over an employee's working career plus
the effect of regular merit or longevity increments.) The promotional scale,
which is shown 1in Appendix Table A-9, was derived from the current year
salary differences of active employees in different stages of their careers.
The rates decline as an employee gets older, reflecting decreasing promo-
tional advancement. Over the entire range of active ages (20 to 65) the
promotional rate averages roughly 1.9 percent per year.

Taking into account all of the salary components discussed above, OFA's
best-estimate salary increase rates exceed those of the PFRS actuary by
approximately 2.4 percentage points per year.

In addition to the salary progression of active employees, it is also
necessary to make an assumption as to the salaries of newly-hired employees
during the forecast period. The new-entrant salary scale, which determines
the salary differences for each entry age, was derived from the recent
experience of the plan. The salary applicable to the first age in the scale
is $10,530 for the first year of the forecast, and is increased annually by 5
percent (the combined inflation and wage productivity rates) for future
years.

-11- .



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
PFRS 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 Investment. N.J.S.A. 43:16A-
1(9) limits the interest rate assumption to 105 percent of the actual
"percentage rate of earnings on investments."

OFA's best-estimate interest assumption used in this study for PFRS
increases from 6.5 percent in 1975 to an ultimate Tevel of 7 percent after
five years. The variable rate was selected because the investment portfolio,
which consists primarily of bonds, has shown a steady improvement in its
yield. The current yield is about 6.5 percent and is expected to increase to
7 percent. The ultimate rate of 7 percent corresponds roughly to a 4 percent
inflation rate and an assumed 3 percent inflation-free rate of return on
long-term corporate bonds.2

As shown in Chapter 3, the assumptions used by the PFRS actuary for
valuation purposes generate approximately the same costs as the more explicit
best-estimate assumptions developed for this study. This result occurs
because the PFRS actuary's assumptions, some of which (e.g., salary and
interest rates) are beljeved to be unrealistic on their own merits, do tend
to have offsetting characteristics which produce a net effect almost
equivalent to using best-estimate assumptions.

Actuarial Cost Method For PFRS
PFRS, 1ike all of the State's major public-employee retirement sys-
tems, is an advance or reserve-funded pension plan; that is, regular con-

tributions are made (by both State and local employers -as well as employees)
to a pension reserve fund over the working lives of plan members.3 These
contributions, together with 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 will 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.

-12-



In an advance-funded system, the function of an actuarial cost method
is to apportion or allocate the costs of pension credits being earned by
varkers to specific time periods and to establish a schedule of regular
contributions to meet those costs. Depending on the funding goals of the
system, there are various acceptable ways to account for these costs and,
hence, there are various actuarial cost methods that may be used.

The actuarial cost method used by the State for PFRS is known as eijther
the Aggregate Projected Benefit Cost Method with Supplemental Liability or as
the Entry Age Normal Cost Method with Frozen Initial Liabi]ity.4 Costs (and
contributions) under this method have two components: a normal cost and a
supplemental or accrued liability cost. The normal cost is determined as the
amount which

(1) if 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 employee's ex-
pected pension by his retirement date.

The conditions stated above raise several points. First, the normal
cost will remain a constant level percentage of salary only if all of the
actuary's assumptions about the future are borne out. Should experience
unfold differently than predicted--and in almost all cases it will 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 will tend to fluctuate from year to year; however, the spreading
mechanism for gains and losses should help keep the fluctuations from being
severe.

The second point is that the conditions which define the normal cost
also define the supplemental or accrued liability cost. A supplemental
liability arises, for instance, when the pension system is opened to a group
of new members who bring with them accrued pension credits from their
previous years of employment. Such an event has occurred several times since
PFRS was established, most notably in 1973 and 1976 when certain classes of

-13-



State and county employees were allowed to transfer into PFRS.5 Since

employers had not previously been making normal contributions to PFRS for
these employees, their transfer carried with it an immediate unfunded accrued
Tiability for prior service. ’

The same situation arises when the benefit provisjons of the plan are
liberalized. When this happens the new benefit level "costs more" per each
year of service, including those years when Tlower contributions were made
based on the old benefit level. Thus there is another immediate unfunded
liability created. Recent examples of PFRS benefit liberalization occurred
in 1971, when the employment base used to compute "average final salary" was
reduced from five years to three years (P.L. 1971, c. 175), and in 1973, when
early retirement at one-half of average final salary was permitted after 25
years of service (P.L. 1973, c. 109).

Under the cost method used with PFRS, these unfunded liabilities are
supplemental in the sense that they are not amortized as part of future
normal costs but as a separate *"layer" of liability corresponding to past
service credits already earned. The unfunded supplemental 1jability of PFRS
was last recalculated in 1971 and is being amortized over a period of 40
years in Tlevel dollar amounts. Each year's amortization payment, or
supplemental cost, represents interest on the amount yet to be amortized as
well as a principal payment.

One exception to the advance funding of PFRS benefits is the annual
post-retirement cost-of-1iving (COL) benefit adjustment, which increases the
5 coL
benefits are financed on a current disbursement, or pay-as-you-go basis.
Neither the liability nor the costs associated with the COL provision are

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

currently recognized in the annual valuations of the system performed by the
PFRS actuary.

The financjal forecasts contained in Chapter 3 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 benefits in the same manner as other
PFRS benefits.
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Liability Measures

An important purpose of this analysis is to show how, using specified
actuarial assumptions, the assets of PFRS 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 Tliability 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 Tlook
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 be "fully funded" with different
amounts of "accumulated assets.

It should, therefore, be useful to assess a plan's funded status by
using a liability measure that has meaning in its own right regardless of the
cost method in use. Two such measures are offered in this study. The first,
entitled plan termination 1iability (PTL), shows the obligation of PFRS if it
were to terminate in any given year. The PTL is equal to the present value of
benefits due to retired employees plus the present value of benefits earned to
date by active employees. 'The accrued benefits of active employees are
calculated by applying the PFRS 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 will prevent the plan member from receiving his
retirement benefits, provided sufficient assets exist). Actuarial assump-
tions concerning future probabilities for the active work force (e.g.,salary
progression, membership growth, disability 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 PFRS will in
fact terminate at some future date. The PTL measure simply provides a
meaningful standard for assessing the plan's funded status over time.

The other liability measure used in this study is the plan continuation
1iability (PCL). For retired employees, the PCL is identical to the PTL and
represents the present value of benefits currently due. For active em-
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ployees, the PCL is based on a different way of calculating benefit accruals.
In this case, future salary increases are accounted for by first projecting
each employee's anticipated benefit to retirement and then taking a fraction
of this benefit, 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 incluson of ancillary benefits (e.g., active service death,
accidental and ordinary disability) in the PCL and the use of all actuarial
assumptions but these are less important than the general notion that this
liability is based on the concept of continuing the pian. '

Both 1iability measures illustrated--PTL and PCL--are appropriate
targets for measuring the funding progress of a pension plan. The PTL may be
regarded as a minimum target level, even for a public plan that is assumed to
have a "perpetual" existence. The PCL, which may reflect more accurately the
ongoing nature of a public plan, is usually (although not always) larger than
the PTL since it incorporates an element of future salary increases.

In calculating the Tiability values used in this study an important
departure has been made from the current treatment of 1iabilities by the PFRS
actuary. Both the plan termination and the plan continuation measures
include the liability associated with future COL benefit increases. OFA is
aware that this 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 1liability
computation is usually based on the assertion that in the event of plan
termination 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
reason to believe that the Legislature's commitment to finance the State's
share of these COL benefits is of a lesser degree or “"enforceability" than
the commitment to finance any other retirement benefits of the State's
pension systems. Since the Pension Increase Program was first enacted in
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1958, it has been significantly modified to cover all retiring employees and
eligible 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 50 percent to 60 percent of the change in the
CPI.7 Thus, the Legislature has certainly demonstrated a strong commit-
ment to the principle of maintaining retirement benefits at a level suf-
ficient to offset some of the effects of inflation.

Given this situation and the sizeable financial impact of future COL
payments (as shown in Tables 3-1, 3-2 and 3-3), it would seem logical to
treat these obligations as 1jabilities of the pension system, regardless of
how they are funded.8 The fact 1is that every benefit or membership
1iberalization (or inflation-induced salary increase) which raises "regular"
pension costs also raises future COL obligations. By recognizing this
relationship explicitly, total pension 1liabilities are portrayed more
realistically.
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FOOTNOTES TO CHAFTER 2.

Board of Trustees of the Federal 0ld~Age and Survivors Insurance anc
Disability Insurance Trust Funds, 1976 Annual Report, p. 79.

See Federal Reserve Bank of St. Louis, Review 48 (August, 1966) and

Review 51 (December, 1969). Also, Robert Tilove, Public Employee Pension

Funds (New York, Columbia University Press, 1976), p. 141.

There is one retirement benefit provided to PFRS members that is not
advance funded. This is the cost-of-1iving (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.

Unfortunately, the actuarial profession has not been able to agree upon
standard pension terminology. The expression "Aggregate Projected
Benefit Cost Method with Supplemental Liability" is preferred by the
Pension Research Council while other pension managers and actuaries use
the latter expression or some variation of it.

P.L. 1973, c. 156 and P.L. 1975, c. 303 (effective February 2, 1976).

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

P.L. 1977, c. 306.

The same 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 xvii of their Summary Recom-
mendations and Subcommittee Reports, the Commission recommends that

"cost-of-Tiving increases be considered in the annual actuarial caicu-
lation rather than making annual appropriations.™
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CHAPTER 3: FINANCIAL FORECASTS OF PFRS

This chapter presents three long-range financial forecasts of PFRS
under combinations of actuarial assumptions previously discussed. The first
forecast uses the PFRS actuary's assumptions to perfbrm the annual valuations
during the 50-year forecast period. The second forecast uses OFA's best-
estimate assumptions. The third forecast also wuses best-estimate
assumptions but is predicated upon full advance funding of the annual COL
benefit increases.

Forecast Under PFRS Actuary's Assumptions
Table 3-1 shows the results of a 50-year financial forecast of PFRS
which uses the PFRS actuary's current actuarial assumptions to perform the

annual valuations. The first valuation year of the forecast is fiscal year
1975 and the last year is fiscal year 2025.1 The numerical data presented in
the table are given annually during the first 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 the original group of active
employees from 24,619 to an ultimate number of 36,200 by the year 2000.
Total payroll rises both because of the growth in the number of active
employees and because of the annual rise in employees' salaries. The payroll
in 1975 totals $345 million and escalates to $1 billion by 1990 and to over $6
billion by the year 2025. These dollar values are of little importance by
themselves since they are expressed in terms of future infiated dollars;
however, they are useful for measuring the trend in pension costs.

Table 3-1 shows that advance-funded employer contributions to PFRS are
$56.5 million in 1975 and are expected to nearly double by 1985. From 1985 to
the end of the forecast period, employer contributions are expected to
increase sevenfold to over $700 million. However, employer contributions as
a percentage of payroll are seen to decrease throughout the 50-year forecast
period, beginning at 16.37 percent in 1975 and decreasing to a Tow of 11.95
percent by the year 2025.
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TABLE 3-1

FINANCIAL FORECAST OF PFRS UNDER PFRS ACTUARY'S ASSUMPTIONS
(Dollars in Millions)

Employer Contributions

Number Invest~ Plan Plan
Active Funded Pay-as-you-go Employee ment Benefit Termination Continuation
Year Members Payroll Portion Portion Total Contributions Earnings Payments Assets Liability (PTL) Liability (PCL)
== Assets Assets
: p 4 $ L AT
§ P eky2in ¥ pky2bin pdy2in P oeheln Py ? YR ¥R Tep
1975 24,619 345 $56.5 16.37 .4 .11 16.48 26.0 7.54 45.9 21.0 6.08 693 845 82.02 871 79.59
1976 25,358 373 60.1 16.12 W7 <17 16.29 28,1 7.52 53.5 26.6 7.13 800 968 .82.73 982 81.54
1977 26,088 403 63.9 15.87 1.0 .25 16.12 30.2 7.51 61.8 32.8 8.14 916 1,096 83.51 1,101 83.15
1978 26,808 434 67.8 15.62 1.5 .35 15.97 32.6 '7.u49 70.9 39.4 9.07 1,039 1,231 84,39 1,229 84.48
1879 27,516 468 72.0 15.37 2.2 .46 15.84 35.0 7.u48° 80.8 46.6 9.94% 1,171 1,371 85.3% 1,368 85.56
1980 28.209 505 76.4 15.13 3.0 .58 15.72 37.6 7.46 91.5 S4.,5 106.79 1,312 1,517 86.48 1,518 86.42
1981 28,886 543 80.8 1u4.89 3.9 .72 15.60 B0.4  7.45 101.7 62.9 11.59 1,463 1,670 87.58 1,579 87.11
1982 29,545 584 85.6 14.66 5.0 .86 15.52 43.4  T.4y4 112.6 72.0 12.33 1,623 1,829 88.73 1,850 87.70
1983 30,183 627 90.7 14.46 6.3 1.01 15.47 46.6 . 7.43 124.1 81.5 12.99 1,792 1,994 89.90 2,032 88.22
1984 30,799 673 96.2 14.28 7.8 1.16 15.45 49.9 7.42 136.2 91:5 13.59 1,872 2,168 90.99 2,224 88.68
1985 31,390 722 101.9 14.12 9.5 1.32 15.44 53.5 7.42 149.2 101.8 14.11 2,163 2,352 91.97 2,428 89.10
1390 33,916 1,010 136.8 13.55 21.1 2.09 15.63 74.7 7.39 227.6 160.7 15.91 3,317 3,471 95,57 3,664 90.53
1995 35,575 1,373 181.9 13.25 37.8 2.75 16.00 101.3° 7.38 335.9 237.0 17.26 4,907 5,112 96.00 5,380 91.21
2000 36,220 1,811 237.3 13.10 60.2 3.33 16.43 133.6 7.38 482.6 339.7 18.76 7,066 7,417 85.26 7,728 91.43
2005 36,220 2,338 304.0 13.00 89.6 3.83 16.83 171.8 7.35 877.7 484.0 20.70 9,94y 10,548 94,27 10,924 91.03
"}2010 36,220 2,988 382.4 12.80 130.4 4.36 17.16 219.2 7.33 924.7 630.6 23,11 13,617 14,732 92.43 15,058 90.43
2015 36,220 3,806 469.6 12.34 189.0 4.97 17.30 278.8 7.33 1225,8 964.7 25.35 18,120 19,914 90.99 20,188 89.75
2020 36,220 4,84y 586.9 12.11 270.3 5.58 17.69 354.8 7.32 1530.7 1306.9 26.98 23,582 26,075 90.u44 26,406 89.31
2025 36,220 6,173 737.4 11.95 376.3 €£.10 18.04 452.4 7.33 2260.0 1717.5 27.82 30,271 33,377 90.70 33,899 89.30
Note: The number of active employees and their aggregate payroll are certified as of June 30 (the valuation date) in the year
listed. Contributions, earnings, payments, assets and assets-to-liability percentages reflect the financial experience
of the plan for the year beginning July 1.
Source: Winklevoss & Assoclates, In-., from 1975 PFRS valuation data.



Two factors cause pension contributions to decrease as a percentage of
salary. The primary factor is that level-dollar payments are being made to
amortize the plan's unfunded supplemental 1iability over the remaining
amortization period, The second factor is that net actuarial gains even-
tually develop during the forecast. It will be remembered that the actual
yield on assets is projected to be 7 percent after the first five years,
while the valuation rate of interest used by the PFRS actuary is 6 percent.
This 1 percent difference, compounded annually on a large body of assets,
causes an actuarial gain which exceeds the actuarial loss caused by actual
salaries 1nfreasing faster than the valuation salary rate assumption.

The total of all employer obligations to PFRS, however, 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 16.48 percent of salary in 1975 to a low of 15.44 percent after
10 years and then increase to a high of 18.04 percent by the year 2025, as the
continually rising pay-as-you-go CUL payments consume a larger proportion
of total costs.

Aggregate employee contributions to the plan remain fairly level as a
percentage of salary, beginning at 7.54 percent in 1975 and decreasing to a
lTow of 7.32 percent near the end of the forecast period. These data indicate
that employees are funding between one-fourth and one-third of the total cost
of PFRS. .

Investment earnings from PFRS assets help to offset a substantial
portion of the total PFRS costs. In 1975 earnings are nearly as large as
employer contributions and nearly double employee contributions. After 10
years they are expected to exceed employer contributions by about 50 percent
and represent almost three times employee contributions in that year. As
assets continue to grow during the forecast, the expected investment earnings
are eventually more than double employer costs and five times larger than
employee contributions. o

The benefit payments from PFRS, which include such items as retirement
and disability benefits, survivor benefits, insurance settlements, and the
return of employee contributions, total $21.0 million in 1975 or 6.08 percent
of payroll. In future years these payments are expected to increase
dramatically to $1.7 billion by the end of the forecast period, an amount
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equal to 27.82 percent of payroll. If PFRS were not advance funded, but
rather financed entirely on a pay-as-you-go basis, total costs (benefit
payments plus COL costs) woud escalate to almost 34 percent of payroll by the
year 2025. In fact,. however, employer contributions are expected to be only
about half of this amount -- a favorable consequence of the accumulation of
assets under advance funding.

The dollar value of'p]an assets, as shown in Table 3-1, is $693 million
in 1975 and is expected to reach $2.2 billion by 1985. From this point in
time to the end of the forecast period, assets are expected to increase to
over $30 billion.

As is the case with the other values given in Table 3-1 absolute dollar
amounts beyond a few years are less important than their relationship to some
other dollar value. In the case of plan assets, the relevant standards are
the liabilities of the plan. Table 3-1 includes the two 1iability measures
previously discussed in Chapter 2. The first, plan termination liability
(PTL), shows the Tiability associated with benefits accrued to date if the
plan were to be terminated in a given year, while the second (PCL) shows an
accrued 1iability based on continuation of the plan.

Viewing plan assets as a percentage of the PTL, the funded level of
PFRS in 1975 is 82 percent, a value that increases gradually to 96 percent in
20 years and then tapers off to 91 percent by the year 2025. Funded levels
based on the PCL start out at 80 percent, increase to a high of 91 percent and
then decrease to 89 percent. Thus, the PCL shows a similar, although
somewhat lower, funded status than the PTL.

Using either liability measure, one might expect the funded level of
PFRS to reach, and even exceed, 100 percent, but this does not occur because
the entire plan 1is not advance-funded; i.e., the COL benefit increases are
financed on a pay-as-you-go basis.

Forecast Under OFA Best-Estimate Assumptions

Table 3-2 shows the results of a 50-year forecast of PFRS which is
identical to that shown in Table 3-1 except that the annual valuations during
the forecast period are performed using OFA'sS best-estimate assumptions.
Thus, the number of employees, payroll, employee contributions, COL pay-
ments, benefit payments, and liability values are the same as in Table 3-1.
The values that change are employer costs, investment earnings, assets, and
funded levels.
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TABLE 3-2

FINANCIAL FORECAST OF PFRS UNDER OFA BEST-ESTIMATE ASSUMPTIONS

(Dollars in Millions)

Employer Contributions Invest~ Plan Plan

Number R

Active Funded Pay-as-you-go Employee ment Benefit Termination Continuation
Year Members Payroll Tortion Partlon Total Contributions Earnings Payments Assets Liability (PTL) Liabtlity (PCL)

- o Z of.. $ . Assets » Assets
B A I $ phyefin phy2511 5 ekt $ phy2f11 $ $ XS A T

1875 24,6189 345 53.2 15.41 o .11 15.53 26.0 7.54 46.2 21.0 6.08 693 845 82.02 871 79.59
1376 25,358 373 56.4 15.13 7 .17  15.30 28.1 7.52 53.6 26.6 7.13 797 968 82.42 982 81.23
1977 26,088 403 59.8 14.86 1.0 .25 15.11 30.2 7.51 61.7 32.8 8.14 909 1,096 82.90 1,101 82.55
1978 26,808 43y 63.5 14.61 1.5 .35 14,97 32.6 7.49 70.5 39.4 9.07 1,028 1,231 83.51 1,229 83.60
1979 27,516 468 67.4 14.39 2.2 .46 14,85 35.0 7.u48 80.1 46.6 9.94 1,155 1,371 84.26 1,368 84,43
1980 28,208 505 71.6 14.18 3.0 .58 14,77 37.6 7.46 91.5 54.5 10,79 1,291 1,517 85.11 1.518 85.05
1981 28,886 543 76.0 14.00 3.9 .72 14,72 40.4  7.45 1vo.4 62.9 11.59 1,436 1,670 85.99 1,679 85.53
1982 29,545 584 80.7 13.83 5.0 .86 14,69 43.4  7.44 110.8 72.0 12.33 1,590 1,829 86.94 1,850 85.93
1983 30,183 627 85.7 13.67 6.3 1.01 14.68 46.6 7.43 121.9 81.5 12.99 1,753 1,994 87,93 2,032 86.29
1984 30,799 673 91.1 33.53 7.8 1.1% 14,69 49.9 7.42 133.7 91.5 13.59 1,926 2,168 88.85 2,224 86.59
1985 31,390 722 96.7 13.40 9.5 1.7¢ 14.72 53.5 7.42 146.1 101.8 14,11 2,108 2,352 88.67 2,428 86.87
1980 33,916 1,010 130.4 12.91 21.1 2.09 15,00 The7 7.39 221.6 160.7 15,91 3,215 3,471 92.61 3,664 87.73
1995 35,575 1,373 173.4 12.63 37.8 2,75 15,38 101.3 7.38 325.1 237.0  17.26 4,730 §,112 92.53 5,380 87.92
2000 36,220 1,811 226.0 12.48 60.2 3.33 15,80 133.6 7.38 464 .4 339.7 18.76 6,773 7,417 91.31 7,728 87.64
2005 36,220 2,338 290.0 12.40 89.6 3.83 16.24 171.8 7.35 648.0 484.0- 20.70 8,476 10,548 B89.83 10,924 B86.74
2010 36,220 2,988 369.2 12.36 130.4 4,36 16.72 219.2 7.33 878.7 690.6 23.11 12,900 14,732 B87.56 15,058 85.67
2015 38.220 3,806 454.,1 11.93 189%.0 4.97 16.90 278.8 7.33 1160.7 964.7. 25.35 17,106 19,914 85.90 20,188 84.73
2020 36,220 4,8uy 581.3 12.00 270.3 5.58 17.58 354.8 7.32 1496.8 1306.9 26.98 22,129 26,075 84,87 26,406 83.80
2025 36,220 6,173 744.5 12.06 376.3 6.10 -18.16 452.4 7.33 2140.4 1717.5 27.82 28,267 33,377 84,69 33,899 83.39
Note: The number of active employees and their aggregate payroll are certified as of June 30 (the valuation date) in the year

listed. Contributions, earnings, payments, assets and assets-to-llability percentages reflect the financial experience

of the plan for the year beginning July 1.
Source: Winklevoss & Assoclates, Inc., from 1975 PFRS valuation data.




Using best-estimate assumptions, employer contributions in 1975 would
have been somewhat smaller ($53.2 million) than they actually were under the
PFRS actuary's current assumptions ($56.5 million) and would remain smaller
until just before the end of the forecast period. Costs as a percentage of
salary are 15.41 percent in 1975, scaling down over 40 years to 11.93 percent
and then rising slightly to 12.06 percent by 2025. The latter percentage is
slightly larger than thé 11.95 percent obtained when the PFRS actuary's
assumptions are used, jllustrating a basic principle of pension costs that
lower contributions made initially result in higher contributions at some
later date.

As a result of initially Tower employer contributions, the asset
buildup and, hence, the dollar investment earnings, are somewhat smaller.
This in turn causes the funded Tevels to be lower beyond the first year of the
forecast period under best-estimate assumptions than under the PFRS
actuary's assumptions. The PTL and PCL both follow an increasing and then
decreasing pattern, ending at 85 percent and 83 percent,respectively. Again,
failure to achieve 100 percent is caused by not funding in advance the COL
benefit increases.

Best-Estimate Forecast with Full Advance Funding of All Costs

Table 3-3 shows a 50-year forecast which is identical to that pre-
sented in Table 3-2 except for the fact that the COL provision is now assumed
to be advance-funded. This assumption produces changes in employer contri-
butions, investment earnings, assets and funded levels. In addition, the
amount of benefit payments, while not changing, now includes COL payments
previously listed in a separate column.

Full advance funding would have caused employer contributions to
increase to 24.63 percent of payroll in 1975, a substantial increase over the
previous two forecasts which showed total costs of 16.48 percent and 15.53
percent. This immediate jump in contributions is a consequence of recogniz-
ing, and funding now, the liabilities associated with COL benefits which are
currently being earned but not paid for under the present pay-as-you-go
policy. However, as Table 3-3 illustrates, costs under full advance funding
decrease steadily in future years and eventually reach 15.97 percent in the
year 2025. This is in contrast to total ultimate costs (employer contribu-
tions plus pay-as-you-go costs) of 18.04 percent and 18.16 percent from the
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TABLE 3-3

FINANCIAL FORECAST OF PFRS UNDER OFA BEST-ESTIMATE
ASSUMPTIONS WITH ADVANCE FUNDING OF COL BENEFITS

(Dollars in'Millions)

Number Tavest- Plan Plan

Active Employer Employee . ment Benefit Termination Contlinuation
Year Mombers EﬂlEEll Contrihutions Contributions Earnings Payments Assets Liability (PTL) Liability (PCL)
_ - . $ . Assets .« Ausets

$ Y oopiefn o pdyefn $ pkyefn $ § n s § opfosete
1975 24,619 3u5 85.0 24.63 26.0 7.54 46.0 21.4 6.19 693 845 82.02 871 79.58
1976 25,358 373 8g.u4 23.97 28.1 7.52 55.5 27.2 7.30 829 968 85,65 982 84,42
1977 26,088 403 S4.0 23.35 30.2 7.51 65.8 33.8 8.40 74 1,096 88.88 1,101 88.50
1978 26,808 43y 99.0 22.79 32.6 7.49 77.1 40.3 9.43 1,131 1,231 91.86 1,229 91.96
1979 27,516 468 104.3 22.27 35.0 7.48 89.4 48.7 10.40 1,298 1,371 94,71 1,368 94.90
1980 28,209 505 110.0 21.79 37.6 7.46 103.0 57.4 11.38 1,478 1,517 97.u486 1,518 97.40
1581 28,886 543 115.9 21.35 40.4 7.45 116.0 66.8 12.31 1,672 1,670 100.07 1,679 99.53
1982 29,545 584 122.3 20.96 3.4  7.44 129.8 77.0 13.19 1,877 1,829 102.63 1,850 101.u44
1983 30,183 627 129.1 20.59 46.6 7.43 4.7 87.8 14.00 2,096 1,994 105.11 2,032 103.15
1984 30,799 673 136.4 20.26 49,9 7.42 160.4 99.3 14.76 2,328 2,168 107.41 2,224 104.69
1985 31,390 722 144,0 19.85 53.5 7.42 177.1 111.4  15.43 2,576 2,352 109.50 2,428 106.08
1980 33,916. 1,010 189.5 18.77 Th.7 7.39 278.6 181.7 18.00 4,075 3,471 117.40 3,664 111.20
1995 35,575 1,373 247.3 18.01 101.3 7.38 417.8 274,8 20.01 6,130 5,112 119,91 5,380 113.93
2000 36,220 1,811 317.3 17.52 133.6 7.38 605.0 400.0 22.09 8,899 7,417  119.97 7,728 115.14
2005 36,220 2,338 402.0 17.19 171.8 7.35 852.3 573.6 24.53 12,565 10,548 119,12 10,924 © 115.02
2010 36,220 2,988 505.9 16.93 219.2 7.33 1165.8 821.0 27.47 17,251 14,732 117.10 15,058 114,56
2015 36,220 3,806 604.6 15.89 278.8 7.33 1553.5 1153.6 + 30.31 23,078 19,914 115.88 20,188 114.30
2020 36,220 4,844 771.3 15.82 354.8 7.32 2014.6 1577.2 32.56 30,032 26,075 115.18 26,406 113.73
2025 36,220 6,173 985.6 15.97 452.4 7.33 2778 .4 2093.8 33.92 38,581 33,377 115.59 33,899 113.81
" Note: The number of active employees and theilr aggregate payroll are certified as of June 30 (the valuation date) in the year

listed. Contributions, earnings, payments, assets and assets-to-liability percentages reflect the financial experience

of the plan for the year beginning July 1.
Source: Winklevoss & Associates, Inc., from 1975 PFRS valuation data.




previous forecasts. Thus full advance funding is considerably more costly
jnitially but eventually (around the year 2011) becomes less costly than the
current funding policy for PFRS. '

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 result, the PTL and PCL funded levels reach 100 percent by
1981 and 1982, respectiveiy. By the end of the forecast period, assets have
built up to approximately 115 percent of both 1iability measures.

From a budgetary standpoint, the steeply decreasing cost curve which
characterizes full advance funding of all pension benefits may not be
desirable since it calls for an immediate and large increase in employer
contributions to PFRS. The same might be said for the rapid buildup of

"redundant" assets (e.g., assets exceeding PTL and PCL) over the next 10 to 15
'years. Both situations would be alleviated somewhat by a "flatter" funding
pattern than is indicated in Table 3-3. One possibility for achieving this,
while vetaining full advance funding of benefits, is to amortize the
remaining supplemental 1iability of the system as a level percentage of
salary (as is done with the normal cost) rather than as a level dollar
amount. While this option has not been tested as a part of this study, it
should be considered if a change is contemplated to advance funding of COL
benefits. Since the method of amortizing the current unfunded supplemental
liability is specified by 1aw,2 legislation would be required to reamortize
the 1iability on a different basis.

Graphic ITlustration of Pension Forecasts

Figures 3-A and 3-B are computer-generated graphs which summarize the
more important information contained in the three pension cost forecasts.
Figure 3-A shows the pattern of employer costs (as a percentage of payroll)
during the 50-year forecast period under the three combinations of assump-
tions used. Figure 3-B shows the percentage of assets to plan termination
liability for the same combinations.
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PERCENTAGE OF AGGREGATE PAYROLL

FIGURE 3-A:

PFRS EMPLOYERS' COSTS AS A PERCENTAGE OF PAYROLL
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FUNDED PERCENTAGE

FIGURE 3-B: PFRS FUNDED PERCENTAGES
(ASSETS TO PLAN TERMINATION LIABILITY)
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FOOTNOTES TO CHAPTER 3

The June 30, 1975 actuarial valuation of PFRS was used as the base for
all projections made in this study. This was the most recent valuation
report available at the time. As noted in the Tables in this chapter,
the financial data listed refer to the experience of the plan in the

fiscal year beginning July 1.
N.J.S.A. 43:16A-15(9).
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CHAPTER 4: CONCLUSIONS AND RECOMMENDATIONS

This study has simulated the future financial status of PFRS under
alternative funding. conditions. The long-range financial forecasts pre-
sented in this study show that PFRS is a well-funded pension system as
measured by the system's gctuaria] cost method and either the PFRS actuary's
assumptions or OFA's best-estimate assumptions. Assets on hand are equal to
approximately 80 percent of liabilities accrued to date, a funded level that
is favorable in comparison to many other pension plans of equal age, whether
public or private, and especially in comparison to most police and fire
plans. Of course, the maintenance of PFRS at this funded level or at a higher
one is dependent upon continued recognition by all concerned of any addi-
tional 1iabilities associated with future benefit liberalizations or pos-
sible unfavorable actuarial experience.

Specific conclusions and recommendations related to the financial
status of PFRS are discussed in the following sections.

Actuarial Assumptions

The actuarial assumptions currently used by the PFRS actuary develop
approximately the same annual costs as OFA's best-estimate assumptions
selected for use in this study. Thus, from a financial standpoint there is
no projected deterioration in the plan's funded status which would require a
change in the current assumptions.

The general approach taken by the PFRS actuary is one which understates
both salary and interest rates in relation to what may actually be expected
to occur in future years. The actuary attempts to balance the degree of
understatement in both assumptions so that they produce offsetting charac-
teristics in terms of pension costs.

The use of actuarial assumptions that are individually unrealistic but
balanced when combined is a fairly common actuarial practice that has become
more noticeable as .the effects of prolonged inflation show up in salary
levels and interest rates. Actuaries have traditionally been reluctant to
give explicit recognition to inflationary influences in calculating pension
costs. They have preferred to "factor out" inflation by assuming that there
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exists, over the long run, a constant differential or "spread" (say, 2 to 3
percent) between interest rates and general salary increases, and that both
components move up or down in tandem. It is held that this characteristic
makes it unnecessary for the actuary to project either interest rates or
general salary increases independently, at levels thought to be realistic,
since the effect of the spread is to keep costs in balance regardless of the
absolute values of either component.

As shown in this study, it is possible to create the same annual cost
patterns by using offsetting assumptions as by using assumptions selected
individually on an explicit best-estimate basis. However, this practice is
open to challenge on several grounds. Some financial analysts question the
rationale of assuming--even for actuarial purposes--that there is a constant
spread between interest rates and salary levels, especially in light of
recent economic experience during the 1974-75 recession. In addition, it has
been demonstrated that even if the spread 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 For example, using a
7 percent interest rate and a 5 percent salary rate does not produce the same
effect (all 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 in the use of offsetting assumptions
is that non-actuaries find it virtually impossible to evaluate the
appropriateness of the assumptions. When differences among actuaries center
around the correct "offset" between two assumptions, rather than on how those
assumptions were developed and whether they have some relation to reality,
confusion among non-actuaries 1is unnecessarily compounded. In this
atmosphere it is extremely difficult for the Legislature to properly evaluate
the fiscal impact of major pension legislation.

This situation became apparent during 1977 hearings before the As-
sembly Municipal Government Committee on legislation that would have 1ib-
eralized PFRS benefi‘ts.2 During these hearings, a representative of the
actuarial firm retained by police and fire employee groups testified on the
estimated cost of the proposed legislation. The main difference (which was
considerable) between this firm's cost estimate and the one submitted by the
PFRS actuary, through the Division of Pensions, centered around which salary
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scale aséumption was more "consistent" with the 6 percent interest rate
assumption specified for PFRS by the State Treasurer. Since the interest
assumption itself was understated, the difference of opinion had 1ittle to do
with how fast either salaries or interest rates were actually expected to
rise; rather, it concerned the proper "spread" or "offset" between the tho.
Committee members and others present at the hearing were essentially
nonparticipants in this technical process.

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
actuarial assumptions be considered by the State Treasur-
er and the PFRS actuary. (Recommendation No..l)

In making this reéommendation, OFA is not nécessari]y recommending
that the specific assumption values used in this study be adopted but rather
that the process used to develop those values be made clear, as illustrated
in Chapter 2. Once this is done disagreements about specific assumption
values (e.g. a 6 percent vs. a 7 percent interest rate) are easier to
understand.

To implement the above recommendation,

OFA recommends that the Legislature consider amending or
repealing the provision of N.J.S.A. 43:16A-1(9) which
1imits the "regular interest" rate assumption to 105
percent of the actual percentage rate of earnings on
investments. (Recommendation No. 2)

This section of the PFRS Tlaw is designed to insure that PFRS s
conservatively funded by not allowing the anticipated income from the
investment of pension fund assets to be overstated. However, in operation
the PFRS actuary balances any conservatism in the interest rate assumption by
constructing an artificially Tow salary level assumption, thereby cancelling
out the Taw's intended effect. What remains are two assumptions which may be
"in balance" but neither of which can reasonably be said to represent best
estimates of future experience.

These recommendations would become even more relevant should another
OFA recommendation--that the actuary periodically calculate PFRS liabilities
to inciude the 1iability associated with COL benefit increases--be adopted.
Since COL benefits are automatically linked to changes in the Consumer Price
Index, it will be necessary to give explicit recognition to the rate of
inflation anticipated in future years. ' .
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PFRS Funding Policy

Presently,

exception of COL adjustments.

all benefits provided by PFRS are advance-funded, with the
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 financial
implications of continuiné the current funding policy with one that advance-
funds the COL provision along with all other benefits.
comparison were presented in Chapter 3.

(1) If the Legislature chooses not to advance-fund the
COL provision, but rather to continue financing it on

a pay-as-you-go basis, then

(a)

Total employer contributions (normal, supple-

mental and pay-as-you-go COL) will decline as a
percentage of payroll from roughly 16 percent to
15 percent over the next 10 years, and will
increase thereafter to 18 percent by the end of
the 50-year forecast period. The total cost
percentage will continue to increase indefinitely
under the current financing pattern.

The funded level of PFRS (assets to plan con-
tinuation 1liability) will increase from 80

percent to roughly 90 percent over the next 25
years and will slowly decline thereafter. The
plan‘s unfunded accrued Tliabilities will not be
completely amortized during the forecast period.

(2) If the Legislature chooses to advance-fund the COL
provision, then

(a)

Total employer contributions would initially be
much higher than they are under the current
financing po]icy. Costs are almost 25 percent of
payroll, or more than 50 percent higher than they

now are (in dollar terms, roughly $30-35 million
more). This is caused by the initially high (as a
percentage of payroll) costs of amortizing the
targe unfunded liability associated with already
earned COL benefits.
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However, total contributions steadily decline as
a percentage of payroll and, at the end of the
amortization period (around the year 2012),
become lower than under the current policy.
Thereafter, the annual costs under full advance

funding will always be lower, and by a
continually increasing amount.

(b) The funded level of PFRS will increase from 80
percent to 100 percent ("full funding") over the
next six years and will continue to increase to
115 percent around the year 2000. The funded
level will average out at about 114 percent of
plan continuation liability.

Thus, there is a tradeoff observed between the timing of pension
contributions and the achievement cf "full funding" in PFRS. As defined in
this study, "full funding" occurs when all pension benefit credits earned to
date by PFRS members have been funded; i.e., when the system's unfunded
supplemental liability is completely amortized. Under the current financing
policy, full funding is not achieved if COL benefits are inc1uded in the
system's Tiabilities but not advance-funded. The achievement of full funding
is an implicit goal of PFRS and of the Legislature, since the Act governing
PFRS (N.J.S.A. 43:16A) includes the provision for the 40-year unfunded
liability amortization. Although the funded level of PFRS is quite favorable
(80 to 90 percent) even without advance COL funding, the LegisTature may wish

to consider a policy to advance-fund the COL provision in 1light of this
implicit goal.

As shown 1in the forecasts, full funding is achieved when the COL
provision is advance-funded, but at the expense of quite burdensome employer
contributions in initial years. Moreover, total advance funding at the rate
shown actually builds up "redundant" assets rather quickly (assets in excess
of the PCL) and maintains them throughout the forecast period.

It should be noted that there are ways to move toward full adyance
funding which produce a "flatter" fUnding pattern than illustrated in this
study and which retain the implicit goal of reaching a 100 percent funded
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level. A funding schedule can easily be established that "phases in"
advance-funded COL contributions so that full funding is reached later than
shown here but with Tless immediate financial stress. Another possibility
would be to amortize the remaining supplemental liability of the system as a
level percentage of payroll rather than as a 1eve1.do11ar amount.

Apart from their specific application to PFRS, 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 are other more abstract advantages to advance.funding. For one
thing, it charges the costs of pension benefits to the present generation of
taxpayers who presumably are receiving the services of those earning the
benefits. In addition, the accumulation of assets in a fund serves to
reassure members of a pension plan that their promised benefits will be
paid. Finally, a policy of advance funding has the important 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 for these increased
benefits and, in addition, has recently raised the COL benefit level. Should
the Legislature interpret its commitment with respect to COL benefit paymeats
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 all PFRS pension benefits, including cost-of-
living increases, on a schedule that 1is financially
practicable. (Recommendation No. 3)

Measuring Plan Liabilities

1. Method -- It was noted earlier in this report that the total
actuarial liability of a pension plan is determined by the actuarial cost
method used to finance the plan, and that this Tiability value has 1little
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meaning when viewed out of context. Therefore, it was suggested that in
assessing the level of employee benefit security at any point in time, more
meaningful measures of liability should be considered. Two such measures
were demonstrated in this 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' benefits earned tc date, by applying
the plan's benefit formula to each member's current salary and years of
service.

Until recently the PFRS actuary did not include either of these values
in the annual valuation report of the system. Since 1976 the actuary has
been including a "Level of Funding" statement that compares the book value of
assets (adjusted for employer contributions receivable) to a 1iability
measure similar to the PCL. This is a useful statement but could be made even
more so, especially to active plan members, by breaking down the liability
value (and the level of funding calculation) into separate categories for
vested (both active and retired) and non-vested benefits. Such a breakdown
would provide additional information on the status of the plan's benefit
security, particularly as it covers those PFRS members who have already
earned the right to a retirement pension. Therefore,

OFA recommends that the PFRS actuary show both vested
(active and retired) and non-vested accrued benefit
liabilities separately in the annual valuation report,
along with the corresponding funded: level for each cate-
gory. (Recommendation No. 4)

While 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 public plan sponsor might
make the concept of plan termination 1iability 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 recommendation 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 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., benefit Tliberalizations, salary increases) responsible for
raising regular pension benefits are also responsible for raising future COL
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obligations.  This relationship is not explicitly recognized under the
current COL financing policy, with the result that the overall impact of plan
changes is always understated, as are the total liabilities associated with
providing retirement benefits to PFRS members.

Should the Legislature elect to advance-fund COL benefits, the costs
associated with providing these benefits would automaticaliy be treated as
liabilities of the pension system. In addition,

OFA recommends, should the Legislature decide not to
advance fund COL benefits, that the PFRS actuary peri-
odically calculate the system's Tiabilities to include
the Tiability associated with COL benefits, so as to
portray more accurately the total costs of all pension
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 a corollary fiscal

impact associated with higher COL payments,

OFA recommends that fiscal notes and cost estimates on
pension-related bills, whether prepared by the Division
of Pensions or by OFA, include an estimate of the
additional COL costs likely to result from the provisions
of the bill. (Recommendation No.6)
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FOOTNOTES TO CHAPTER 4

Glenn D. Allison .and Howard E. Winklevoss, "The Interrelationship Among
Inflation Rates, Salary Rates, Interest Rates, and Pension Costs,"
Transactions of the Society of Actuaries, Volume 27, 1975, pp. 197-209.

Public Hearing before the Assembly Municipal Government Committee on

Assembly No. 658, Trenton, April 20, 1977.

The cost percentages and dollar values illustrated are, of course,
projected on the basis of "all other things being equal." 1In this case,
this means no changes in the PFRS benefit formula and a future plan
experience similar to assumptions. If these conditions do not occur, the
exact percentages and costs will vary, but the overall cost patterns

between the two financing methods will remain as illustrated.

Tilove, p. 140.
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APPENDIX A: ACTUARIAL TABLES
USED IN PFRS FORECASTS
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Table A~1

PFRS

Disability Rates

Age Ordinary Accidental
20 .00080 . 00022
21 ‘ .00080 . 00022
22 . 00090 .00030
23 .00080 «00030
24 . 000890 « 00038
25 »00100 ., 000us5
26 »00100 .00052
27 » 00120 .00060
28 .00120 .00068
29 .00120 ‘ »00075
30 » 00130 . 00097
31 .00130 »00112
32 .00140 .00127
33 »00140 . 00150
34 «00150 . 00172
35 .00160 .00195
36 .001860 .00210
37 .00170 .00217
38 »00180 .00225
39 .00200 . 00225
40 .00220 » 00225
b . 00240 .00217
42 . 00260 .00210
43 »00290 »00203
by .00310 .00195
45 .00350 «00203
4s . 00380 . 00217
47 +00u410 . 00247
48 . 00460 ,00270
49 « 00520 .020300
50 .00590 .00330
51 .00670 »00360
52 « 00760 « 00390
53 . 00860 . 00412
54 .00980 00427
55 s 00LK2
56 » 00450
57 « 00465
58 .00472
59 . 00480
60 . 00487
81 « 00495
62 »00502
63 »00510
B4 » 00517

Source: George B. Buck Consulting Actuaries,
Inc.
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Table, A-2

PFRS

Entry Age Distribution

Age Rate
20 .118
22 .199
24 «212
26 +»168
28 0125
30 .072
32 .051
34 028
36 . 016
38 . 004
40 . 003
42 . 002
L . 001
46 . 001
L8 . 001
50 . 001

Source: Winklevoss & Associates,

Inc. from 1275 PFRS
valuation data.
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Table A-3

PFRS

Entry Age Salary Scale

Age Scale

20 1.00000
22 1.00520
24 1,01020
26 1.01480
28 1.01880
30 1.,02170
32 1,02280
34 1.02110
36 1.01610
38 1.00710
Lo .98387
42 : « 97544
by «95216
46 . 92369
48 . 88995
50 . 85092

Source: Winklevoss & Associates,
Inc., from 1975 PFRS
valuation data.
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bTable.Aif;

PFRS

Disabled Lives Mortality Rates

Age Rate Age Rate
20 .00605 62 »02929
21 . 00612 : 63 203155
22 «00616 64 « 03402
23 . .00622 65 .03672
24 .00628 66 »033869
25 «00635 67 204291
26 .00643 68 «0uBhHL
27 « 00651 69 .050283
28 .00661 70 . 05450
29 . 00670 71 +05909
30 . .00682 72 «06410
31 . 00694 73 «069586
32 .00707 74 - e07554 |
33 .00722 75 .08138
3y .00738 76 08906
35 .00756 77 .09673
36 00774 78 .10507
37 . 00796 79 »11413
38 .00818 80 12398
39 00845 81 = »13458
40 .00872 82 14814
b1 .00902 83 .15861
42 .003836 84 . «17203
43 .00972 85 »18655
Ly .01012 86 «20220
45 .010586 - 87 «21901
ug «01104 88 23688
u7 «01158 89 «25628
ug «01215 g0 . 227672
49 «01279 91 «29873
50 .01348 92 «32191
51 « 01424 93 »34633
52 « 01507 gi 37232
53 .01599 95 «39963
54 .01698 a6 42841
55 .01809 97 « 45775
56 .01929 98 + 48870
57 »02060 g9 52064
58 .02204 100 «55303
59 202362 . . 101 «58628
60 . 02534 102 .61984
61 02722 103 1.00000

Source: George B. Buck Consulting Actuaries, Inc.
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Table A-5

PFRS

Active Lives Mortality Rates

Age ' Ordinary Accidental
20 .00153 .00030
21 ’ .00162 «00030
22 00162 »00030
23 00162 .00030
24 .00162 .00030
25 .00162 «00030
26 .00171 .00030
27 »00171 »00030
28 .00171 »00030
29 .00171 .00030
30 .00180 .00030
31 .001398 »00030
32 .00216 00030
33 .00234 .00030
3y «00252 ’ .00030
356 00270 .00030
36 .00288 »00030
37 .00306 « 00030
38 .00333 «00030
39 .00360 00040
40 .00387 .000u40
41 » 00405 . 00050
42 . 00423 « 00050
43 . 00441 . 00060
huy .00468 . «00070
45 - 004395 . 00080
46 .00531 «00050
47 .00567 » 00040
48 .00603 .00040
49 .00648 . 00030
50 .00693 .00030
51 .00738 00030
52 .00782 » 00030
53 .00855 . 00030
54 .00827 .00030
55. .010268 .00030
56 .01088 .00020
57 «01197 .00020
58 .01323 . 00020
59 .01Lu58 .00020
60 .01602 .00020
61 .01764 .00010
62 . 01944 00310
63 »02151 .00010
64 .02376 »00010

Source: George B. Buck Consulting Actuariés, Inc.
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Table A-6
PFRS

Retired Lives Mortality Rates

Age Rates Age Rates
20 . 00057 66 202643
21 .00058 87 .02901
22 . 00061 68 .03176
23 . 00064 69 « 03477
24 00067 70 .03806
25 : . 00070 71 s 04165
26 « 00074 72 » 04558
27 .00078 73 « 04987
28 .00083 T4 » 0545y
29 .00089 75 » 05864
30 .00087 76 .06521
31 . 00107 77 «07127
32 : .00117 78 .07787
33 , .00128 79 « 08505
34 ,00141 . 80 08287
35 . 00155 81 «10136
36 .00169 82 .11058
37 .00186 83 «12058
38 .00203 8y «13141
39 .00223 85 «14314
40 «00245 86 «15581
% .00267 87 .163%49
42 .00294 88 .18424
43 .00322 89 .20011
Li . 00353 90 .21716
45 00387 - 91 : 23543
46 . 00425 92 «25498
y7 - 00465 g3 « 27584
48 « 00510 9y «29804
49 .00559 95 «32160
50 .00613 96 » 34653
51 . 00672 97 »37281
52 . 00737 98 L 40041
53 .00807 9g «42928
54 .00885 100 «45935
55 « 00970 101 . s 490449
56 .01063 102 «52258
57 .01165 103 « 55545
58 201277 104 «588890
59 «01399 105 .62268
60 .01534 106 + 65764
61 .01680 107 . 6940y
62 .01840 108 «75057
63 « 02016 109 « 77302
B4 .02208 110 1.00000
65 02419

Source: George B. Buck Consulting Actuaries, Inc.
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Table A-7

PFRS

%
Retirement Rates

Age Rate

40 .08400
b1 .08400
42 .08500
43 .08500
44 .08600
45 .08600
46 .08700
b7 .08800
48 .083900
49 .038000
50 .09100
51 .08200
52 .08300
53 .08400
54 .09600
55 -08800
56 «10200
57 «10700
58 .11100
59 .11600
60 .12200
61 12900
62 ».13900
63 «15200
B4 .16800
65 1.00000

%
15 percent added to rates in first
year of eligibility

Source: George B. Buck Consulting
Actuaries, Inc.
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Mortality Rates for Dependernts

Table A-8

PFRS

Age Male Female Age Male Female
20 « 00057 »00033 66 .02649 «01622
21 «» 00059 .07035 67 «02901 201777
22 « 00061 .00037 68 .03176 »019u6
23 00064 »00039 69 s 03477 .02133
24 000867 » 00041 70 .03806 « 02336
25 .00070 « 0004y 71 + 04165 » 02558
26 « 00074 « 00046 72 « 04558 «.02802
27 .00078 00048 73 . 04987 .03068
28 .00083 « 00051 74 » 05454 ,03359
29 .00089 .00055 75 « 05964 « 03677
30 . 00097 . 00058 76 + 06521 +Qu02y
31 » 00107 . 00065 77 £ 07127 +0440U
32 . 00117 «.00071 78 . 07787 «.04818
33 .00128 .00078 79 -08505 . 05271
34 - 00141 .00086 80 « 08287 . 05764
35 » 00155 .0009L 81 .10136 «06303
36 » 00169 .00103 82 «11058 .06889
37 .001886 .00113 83 »12058 «.07528
38 . 00203 . 00124 84 e 13141 . 08224
39 «00223 .00136 85 14314 .083881
Lo 00245 .00148 86 »15581 « 08802
L1 . 00267 .00163 87 . 16949 « 10697
42 . 002384 00179 88 «18424 .11666
L3 «00322 »,00196 89 .20011 «12717
by »00353 . 00215 a0 »217186 »13855
45 .00387 ».00236 91 e 23543 «15085
b6 « 00425 ,002589 92 » 25438 16413
§7 « 004865 « 00284 33 »27584 »17848
43 «005190 .00311 Sy «29804 « 19391
Lg .0055¢9 . 00341 95 «32160 «21051
50 . 00613 « 00374 96 « 34653 22830
51 . 00672 « 00410 97 «37281 « 24736
E2 « 00737 « 00450 98 + 40041 226772
53 » 00807 . 00433 99 »42928 «28940
54 .00885 «.00540 100 «1453835 «31244
55 « 00970 « 00592 101 43048 «33685
56 « 01063 . 006849 102 «52258 « 36261
57 201165 00711 103 « 55545 » 38972
58 «01277 .00780 104 » 58890 »41811
59 «.01399 . 00855 105 «62268 HU4773
60 . 01534 200937 106 «65764 . 49889
61 « 01680 «01027 107 « 6944y « 55276
62 . 01840 »01125 108 « 75057 « 63432
63 02016 «01233 109 « 77302 . 6868777
64 .02208 «. 01351 110 1.00000 1.00000
65 « 024189 - 01480
Source: George B. Buck Consulting Actuaries, Inc.
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Table A-9

PFRS

Best-Estimate Promotional Salary Scale

‘ Promotional Promotional
Age . Scale Age ‘Scale
20 1.00000 43 2.06340
21 . 1.07340 . by 2.08240
22 1.14710 45 2.10150
23 1,22150 46 2.12130
24 1.29590 47 2.14200
25 1.36880 48 2.16330
26 . 1.43810 49 2,18560
27 1.50190 50 2.,20900
28 1.55850 51 2.,23380
29 1.60860 52 2,25770
30 1.65300 53 2,27910
31 1,638280 54 2.29640
32 1.72300 55 2.30830
33 1.76390 56 2.31600
34 1.79870 57 2.32140
35 1.83420 58 2.32630
36 1.86850 59 2.33170
37 1.90340 60 2.33830
38 1.93570 61 2,34670
39 1.96660 62 2,35670
40 1.99510 63 2.36800
41 2.02110 B4 2.37980
42 2.04350 65 2.39170

Source: Winklevoss & Associates, Inc., from 1975 PFRS valuation data.
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Table A-10

PFRS

Actuary's Assumed Total Salary Increase Rates

Percent Percent
Age Increase Age Increase
20 1.08600 43 1,04030
21 1.092040 4y 1.04110
22 1.08800 45 1.04220
23 1.0840Q00 46 1.04300
24 1.07960 L7 1.04360
25 1.07320 L8 1.04410
26 1.06780 49 1.,04480
27 1.06230 50 1,04500
28 1.05830 51 1.04510
29 1.05480 52 1,04520
30 1.05030 53 1.04530
31 1.04680 54 1.04530
32 1.04320 55 1.04520
33 1.04000 56 1.04500
34 1.03700 57 1.0u470
35 1,03610 58 1.04000
36 1.03580 59 1.04300
37 1.03560 60 1.04100
38 1.03579 61 1.03850
39 1.03630 62 1.03590
40 1.03730 53 1.03280
41 1.03820 64 1.,02920
u?2 1.03920 65 1.02610
Source: George B. Buck Consulting Actuaries, Inc.
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Table A-11

PFRS

Withdrawal Rates

Age Rate
20 .05780
21 « 05460
22 e 05150
23 « 04850
24 « 04460
25 - 04180
256 «03930
27 .03680
28 «03440
29 »03210
30 .02390
31 02780
32 »02570
33 .02370
3L .02170
35 .01980
36 .01800
37 .01640
38 .01430
39 «01350
40 »01220
41 .01100
42 .01000
43 »00800
by .00800
s .00700
46 . 00600
47 « 00500
48 -« 00400
49 . 00300
50 »00200
51 -.00100
52 »00100
53 »00100
54 « 00100
Source: George B. Buck

Consulting Actuaries, Inc.
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APPENDIX B: PFRS BENEFIT PROVISIONS

A summary of the main benefit and contribution provisions of the
retirement system .as interpreted for the purposes of the valuation is
presented in the following digest.

The term "average final compensation" is used to denote the average
annual salary upon which contributions are made for the three years of
creditable.service immediatély preceding retirement or for any three fiscal
years of membership providing the largest possible benefit to the member or
his beneficiary. The term "final compensation® means the compensation upon
which contributions by the member to the Annuity Savings.Fund were based in
the last yeér of creditable service. The term."cfeditable service" means
service as a membér of the retirement system plus ser;ice, if any,.cﬁvéred by
a prior service liability. The maximum credit for prior service is 30 years.
The term "employer" refers to the State of New Jersey, the county,
municipality, or political subdivision thereof, by which the member is paid.
The term "aggregate contriButions" nmeans the sum of all the amounts deducted
from the compensation of the member or contributed by him or on his behalf,
standing to his credit in the Annuity Savings Fund. Any unpaid balance of a
loan at the time any benefit becomes payable is deducted from the benefit
otherwise payable, In accordance with the directive of the State Treasurer
issued in 1975 under the terms of Chapter 57, P.L. 1970, for the purpose of

computing actuarial equivalent benefits under the system regular interest is

GEORGE B, BUCK CONSULTING ACTUARIES, INC,
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at the rate of 6 per cent per annum compounded annually. To be eliglble for
survivorship benefits a widow or widower must have been married to the member
or retirant at date of death or the accident causing death and, except in the
case of accidental death, for at least five years prior thereto. A widower or
parent must have received at least one‘half of his support from the member or
retirant in the twelve month period immediately preceding the member's or
retirant's.dgath or the aceident causing death. A child, to be entitled to a
benefit, must be unmarried, under age 18, 6r mentally or physically disabled
at the member's o1 retirant's death, and such disability must have lasted or
be expected to last not 1eéss than twelve months. Benefits to survivors are
terminated at death or marriage, or, 1f payable to a child, upon the

attainment of age 18 unless disabied.

BENEFITS

Service Retirement Allowance

Condition for Allowance Any member who has attained age 55 1is
entitled to a service retirement allowance at
his own request. Retirement is compulsory at
age 65. ‘

Amount of Allowance The service retirement allowance consists
of:

(a) An annuity which is the actuarial
equivalent of the member's aggregate contri-
butions, and

(b) A pension, provided by the employer's
contributions, equal to the amount which when
added to the member's annuity will provide a
total retirement allowance of 1/60 of his
average final compensation multiplied by the
number of years of his creditable 'service, or
2% of his average final compensation multiplied
by the number of years of his creditable
service up to 30 plus 1% of such compensation
multiplied by the number of years of his cred-
itatle service over 30, if gzreater.

-53-
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Ordinary Disability
Retirement Allowance

Condition for Allowance

Amount of Allowance

Accidental Disability
Retirement Allowance

Condition for Allowance

Amount of Allowance

An ordinary disability retirement allow-
ance is payable to any member under age 55 who
becomes permanently incapacitated, mentally or
physically, for the performance of duty due to
ordinary. causes after 5 or more years of cred-
itable service. :

The ordinary disability retirement allow-
ance consists of':

(2) An annuity which 1is the actuarial
equivalent of the member's aggregate contribu-
tions, and

(b) A pension, provided by the employer's
contributions, eqnal to the amount which when
added to the member's annuity will provide a
total retirement. allowance of 1-1/2% of his

“average final compensation multiplied by the

number of years of his creditable service, or
40% of such compensation, if greater.

An accidental disability retirement al-
lowance is payable to any member who is perma-
nently incapacitated, =aentally or physically,
for the further performance of duty as a direct
result of a traumatic event occurring during
and as a result of the performance of duty.

The accidental disability retirement al-
lowance consists of':

(a) An annuity which is the actuarial
equivalent of the member's aggregate contribu-
tions, and

(b) A pension, provided by the employer's
contributions, equal to the amount which when
added to the member's annuity will provide a
total retirement allowance of 2/3 of the
member's actual annual compensation for which
contributions were being made at the time of
the accident.

-54-
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Withdrawal Benefit

Lump Sum

Vesting Benefit

Special Retirement
Allowance

Ordinary Death Benefit

Lump Sum

Upon  the separation of a member from
service other than by death or retirement the
amount of his aggregate contributions, reducad
by any loan outstanding, is returned to him.

It' ‘a member has established 15 years of
éreditable service and is separated from
service prior to age 55 either voluntarily or
involuntarily, but not for misconduct or delin-
quency, he may receive in lieu of the lump sum
payment provided for above a deferred retire~
ment allowance commencing at age 55, which
consists of':

(a) An annuity which 1is the actuarial
equivalent of the member's aggregate contribu-
tions at the time of his severance from
service, and

(b) A pension, provided by the employer's
contributions, equal to the amount which when
added to the member's annuity will provide a
total retirement allowance of 2% of his average
final compensation multiplied by the number of
years of his creditable service up to 30 plus
1% of such compensation multiplied by the
number of years of his creditable service over
30.

If a member who resigns prior to age 55
has established 25 years of creditable service,
he may receive in lieu of the vesting benefit
provided for.above an immediate retirement al-
lowance which is calculated in the same manner
as the vesting benefit.

Upon the death of a member in active
service on account of which no accidental death
benefit is payable, the amount of his aggregate
contributions is paid to his beneficiary; and
in addition an amount "is paid from the
employer's contributions equal to three and
one-half times final compensation. Upon the
death of a member prior to age 55 after elec-
tion of a vesting benefit, the amount of his
aggregate contributions is paid to his benefi-
ciary.

~55-
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Survivorship

If a member dies after retirement on a
service, apecial, ordinary disability or acci-
dental disability retirement allowance or after
a vesting benefit has become payable, an amount
is paid to his beneficiary equal to 1/2 of
final compensation, except that for members
enrolling on or after July 1, 1971 and retiring
for other than disability 10 years of service
credit are required to be eligible for this
benefit. If death occurs prior to age 55 after
retirement on an ordinary or accidental dis-
ability retirement allowance, the amount
payable is 3-1/2 times such compensation.

The lump sum ordinary death benefits paid
from the employer's contributions are provided
through the purchase of group 1insurance
coverage from The Prudential Insurance Company
of America. At the request of the member or the
beneficlary the amount payable at death may be
paid in installments or as a 1life annuity
instead of in a lump sum or in such other manner
as may be made available by the insurance
company. :

Upon the death of a member after retire-
ment on or after December 18, 1967 a pension is
paid to the widow or widower equal to 25% of the
member's average final compensation plus 15% of
such compensation if there is one surviving
child or. 25% of such compensation if there are
two or more children. If there is no eligible
spouse, 20% of average final compensation 1is
paid to one surviving child, 35% of such com-
pensation to 2 surviving children in equal
shares and 50% of such compensation to 3 or
more children in equal shares.

Upon the death of a member who retired
prior to December 18, 1967 on an accidental
disability retirement allowance, a pension of
$1,600 a year is paid to his widow, if he leaves
a widow to whom he was married at the time he
became so disabled, or, if the member leaves no
widow but children under age 18, a pension of
$600 a year if one such child; a pension of $960
a year if two such c¢hildren; a pension of
$1,500 a year if three or more such children.
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Accidental Death Benefit

Condition {or Benefit

Amount of Benefit

Special, Options Upon
Retirement Prior Tq
December 18, 1967

‘An  accidental death benefit 1s payable
upon the death of a/member in active service as
a result of an accident in the actual perfor-
mance of duty at.some definite time and place.

If the member leaves a widow or widower, a
pension is paid equal to 50% of final compensa-
tion. If there is no eligible spouse, 20% of
such compensation is paid to one surviving
child, 35% to & children in equal shares and
50% to 3 or more children in equal shares. If
there is no eligible spouse or child, 25% of
such compensaticn is payable to one surviving
parent or 40% to 2 parents in equal shares.. The
survivorship benefits paid shall in no case
total less than the member's aggregate contri-
butions.

If there is no beneficiary eligible for a
survivorship benefit, the member's aggregate
contributions are paid to any .other benefi-
ciary.

In addition a cash sum equal to the lump
sum benefit payable from the employer's contri-
butions upon ordinary death is paid to the
member's designated beneficiary or estate.

In lieu of the full retirement allowance,
any member who retired prior to December 18,
1967 was permitted to recelve an equivalent
reduced allowance with provision for some
benefit payable to his beneficiary on his

-death, in accordance with the options set forth

in the retirement act.

Source: George B. Buck Consulting Actuaries, Inc., Police and Firemen's Retire~
ment System of New Jersey, Thirty-First Annual Report of the Actuary,

prepared as of Jumne 30, 1975.
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State of New Jeraey

" DEPARTMENT OF THE TREASURY
DIVISION OF PENSIONS

20 WEST FRONT STREET
WILLIAM J. JOSEPH | ’ P. ©O. BOX 2058

DIRECTOR March 21, 1978 TRENTON, NEW JERSEY 08625

Mr. William R. Schmidt
Director

Division of Program Analysis
Office of Fiscal Affairs
State House Suite 232
Trenton, New Jersey 08625

Dear Mr. Schmidt:

This will acknowledge receipt of the draft report of
an actuarial analysis of the Police and Firemen's Retirement
System of New Jersey prepared by the Division of Program Analysis,
Office of Fiscal Affairs.

This is a most impressive study, enlightening in many
respects and the recommendations are convincing. I must confess,
however, that much of the report deals with material that could
best be evaluated by someone skilled in the science of actuarial
planning. I am conveying the confidential report to the members
of the Board of Trustees, who I am sure will share with me the
interest created by this report.

Much of this report deals with functions that the Board
no longer performs as much of the Board's original authority and
responsibility has been redirected to the Division of Pensions
and other State Divisions. The naming of an Actuary for instance,
is now with the State Treasurer as is certain other functions.
Rates of interest for actuarial purpose and regular rates are no
longer established by the Board. Investment and various other
functions have been legislated to other authorities.

Thus, while the report contains much significant material
and obvious worthwile recommendations, the technical knowledge and
response would probably be forthcoming from other than our Board of
Trustees. :

Very truly yours,

GD@W%
PATRICK F. Mck

CHAIRMAN, BOARD OF TRUSTEES
POLICE & FIREMEN'S RETIREMENT
SYSTEM OF NEW JERSEY
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GCGEORGE B. BUCK CONSULTING l\C:T'LJ!XF?iEEES. iNC.
EMPLOYEE BENEFIT PLAN CON 3ULTANTS .

TWO PENNSYLVANIA PLAZA. NEW YORK, NEW YORK 1QQOI
212-693-2800

April 7, 1978

Mr. William J. Joseph, Director
Division of Pensions

State of New Jersey

P. 0. Box 2058
Trenton; New Jersey 08625

Dear Mr. Jeoasph:

You have asked that we comment on the "Actuarial Analysis of the
Police and Firemen's Retirement System of New Jersey™ propared by the 0ffics
of Fiscal Affairs. Since, on page S-6 of the report, the OFA indicatss: that
the "funded level...is favorable in comparison to many other pession plans of
equal age, whether public or private, and especially in comparison to moat
rolice and’ fire plans" and that "from a financial standpoint there is no
projected deterioration in the plan's funded status which would require a
change in the current assumptions®, our response will be relatively brief. In
general, our discussion is limited to the recommendations made by OFA; it
should be noted that we have not attempted to check the results presented in
the report.

n

Recommendation No. 1 suggeats use of "best-estimate"™ assumptions
although admittedly this would make little difference in the level of current
costs, if OFA "beat-estimate™ assumptions were utilized. In general, we agree
that "best-estimates® are desirable but believe that it should be stressed
that thers can be substantlal disagreemsnt as to what conatitutes best
estimates. For example, OFA's assumptions utilize am increasing interest rate
over the short-term; if interest rates are varied in actuarial valuations it
is traditional to have long-term decreasing rates to reflect the greater
uncertainty inherent in future events. In short, use of a "hest-estimzte®
concept does not avaid controversy as to the particular assumptions employed.

Recommendation No. 2 would simply peramit implementation of this.
sugzestion that higher interest rates be assumed througlr usze of Ybaste
estimates®™. The OFA notes that the definiticn of "regular interest® under the
PFRS law is designed to insure conservative funding which is cancelled out by
the PFRS actuary's use of an artificially low salary scale. It should be noted.
that the PFRS actuary's level of contribution is higher (more conservative)
than that based on the OFA "best estimate®” assumptions. The inference could
be drawn that the PFRS actuary's "artificially low salary level assumption" is
not low enough to match the level of contribution derived on the basis of the
OFA "best estimate? assumptions. Since conservative funding is a stated
objective and there is a lack of agreement as to what constitutes the "best

estimate™, we see no need to change to explicit best-estimate assumptions at
the present time.
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Mr. William J. Joseph -2 - i 4.7-78

Recommendations No. 3, No. 5 and No. 6 deal with the need to
anderstand and recognize better the implications of the present "pay-as-you-
go" cost-of-living adjustments. We agree that these potential liabilities in
the cost-of-living area must be understood and concur with both Nao. 5 and
No. 6. However, we believe that the OFA projections argue relatively strongly
against full advance funding, because of the extremely large immediate cost
increases and the fact that advanced funding would fairly quickly result in
overfunding. of accrued liabilities..

The final recomendation (No. #4) is that vested and. non-vented
liabilities be shown in the annual valuation report, along with the funding
level of each. We are not sure how the funding level of each category would be
determined and- doubt that this information is of particular interest. to
participanta. We feel that it could be somewhat misleading. The liabilities
cited: are on an *on-going” plan basis and do not reflect liabilities: if the
Plan wers tarminated. Yet, almost invariably, these figures would be used: to.
suggest the funding level of benefits if the plan terminated.

We have ons technical comment with regard to: the Analysis.. The
Analysis develops a number of liability measurss based. upon a plan termination.
liability coneept. We believe this concept should not be introduced in a
soundly funded, on-going public plan sinece it is of oniy limited theserstical
interest. To suggest that funding of this liability is a possible goal or
bench mark i% to introduce irrelevancies in a plan such as PFRS.

I+ conclusion, the Analysis supports the financial soundness of t:.he
present plan,and the six recommendations would not appear to be of major
significancs. - | ‘

i

Sincerely yours,

GEORGE B. BUCK CONSULTING ACTUARIES, INC.

iy % \
L / / -
s (L,
By ugh Gillespi
Consulting ACtuary

HG:PLB.
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PROGRAH ANALYSES PUBLISHED BY THE OFFICE OF FISCAL AFFIARS

DIVISION OF PROGRAH ANALYSIS

73-1 Ptogram Analyeia of the New Jergey Educacional Oppottunity
Fund, January, 1973

73-2 . Program Analysis of Office Space for State Agenciea, Hay,
1973 ;
IR

74-1 " Program Analysia d‘_f Institutional Maintenance Support
Progranms, Volumes Y and II and Smmnry,, February, 1974

74=2  Program Analysie of the Southwestern New Jersey Bug Feeder
Subsidy, February, 1974 :

74-3 Program Analysia of Financing and Conacruction’of Dormitories

and ‘Student Centers via the Educational Facilities suthority, -

June, 1974

75~1  Program Analysie of. the Administrationi of the New Jersey
State C:Lvil Service System, January, 1975

75-2 Progrem Analysis of the New Jersey U:bun Renewal Assistance
Progtam, Harch, 1975

75-3 P:ogram Analysis of New Jersey's Seagonal Farm Labor Protee-
tion Programs, May, 1375 o

75~4  Program Analysis of the New Jersey Stzte Building and Con-
struction Program; June, 1975

SPA-1 Special Program Analysis of Unemployment Insurance Fraud
Detection. and Control Activity in the New Jersey Division of
Unemployment and Disabllity Insurance, August, 1975

75~5 Program Analysis of the New Jergey Parole System, August,
1975

75~6 - Program Analysis of the New Jersey Green Acrea Land Acquisi-
tion Frogram, December, 1975

75-7. Program Analysis of Bus and Rail Subaidies Administered by K
the State Department of Tr tation, D ber, 1975

76-1. New Jersey's Contributory Public Employee Pension Programa:
_Program Analysis of the Public Employees' Retirement System,
March, 1976 ° °
- Synopsis
- Recommendation-Implementation Program
~ Summary and Recommendations

New Jersey's COntribucory Public Enployee Pension P:ograms
Program Analysis of the Public Employees' Retirement System,
March, 1976

New Jersey's Contributory Public Employee Pension Programs:
Actuarial Analysis and Pension Const Forecast of the Tenchers'
Pengion and Annuity FJnd March, 1976

New Jersey State Legislature

SPA-2’

Special Report: Review of ‘Business Efficiency and Financial
Manegemeént in’ the Wiliingboro Publi¢ Schools, July, 1976, pre=..
pared for the Task Force on Business Efficiency of the. Public -

. 'Schools

SPA-3

71-1
77-2

77-3.1

71-3.2

77-3.3

77-4

Special Report: Review of Bhsiness Efficiency and Finanéial
Managemént. in the Camden Public Scheols, September, 1976, pre-
pared for the Task Fotce on-Business Efficiency of the Public

‘Schocls.

Parental and Child Health Servicen, Hay, 1977
Survey of Retired State Employees. A Background Paper. on :hc
Public Employeea Retirement System, May, 1977 :

Organization of State Activities Related to Nursing Hcmea,
June, 1977

An Analysis of Medicaid Nursing Home Redmbursement: A Specit;I
Study Prepared for .the Nursing Home Study Comisaion, December,

11977

Nursing Home Bed Supply and Medicaid Reimbursement’ in New Jersey:
Interinm Report Prepared for the Nursing Home St:udy Comiaaion,
December, 1977

Mental Retardation-A Comparison of Costa and Income Soutcea for
Maintaining Similar Persons in Inatitutions and Gtoup Homes,
October, 1977

Management Review: Division of Iavestment, Department of

Treasury, December, 1977

Actuarial Analysis of the Police and Piremen's Retirement System
of New Jerley, )Lgy, 1978 .

= " Office of Fiscal Affairs.

Divigion of Program Analysis

State House, Suite 232 : . - . o S .
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