
~ ~~.~ ~4~~*~~A~~.*.fl'6~~M~AOa.~~~ 

**~••~*~~~'~~~M~+.~~ff~~A*~~#•• '~A~~~ 
:t (Public Pension Plan) ff!].fft 1tf,;,< 1'-~ iW i:k- tt. r..1"! ~ It -t-~ i!-z - , m:, 'f ~{*~1t4* 

ff~*~~A*~&~~M~~~~~~*~4'~~ ~ ••*ftn~~~~ 
#'**~#.Yff.~m~~.*~*~~~••_~A'~.*4.~~-~ 
4 ff!] ~ at J.t :t -i: P.:f ~f ~t t. ~ r.., "! ' -\!t.%} ~ ~ y -ft ~A * ~ • ~1 $IJ 4 ~ ~ ~ ~~~~ f¥: 

~~~:t,~~~1t~~~~~ ~~4~.~I'Aaftft~M~~~••Yh 
~ ~~.~·~~~t~~.i!-~~~6 ~~~~'~~~£*~P.:f.6~ff 

n.'~••~.A~1t*#'.~.~.±~M.*t*~~4*~~~~'m:, 
46~~.~.~*~~.~~~#~~B'~~~a~~*~.~~.!'~~ 

ili-.~ff~~4,a~~.A*~a~'~*~~.AA~~.~*~.~T.fft 

~.fl~.~.*.a ••~.~6.~~.~~*~:tt~.~*••~M~. 
~1;iF ~ 1t.~"i"A·' *~~ ~ J'x • .J ~.,tl;lt••*~+j}4,;!;-ft~.~1 ill.. ' ~ 
A4Y~z~~~~~~~~.A.a 

46~AO ~~£h'~~~B*~1%1~M*~ff~~~*~4'.*~ 
et:t.:ff!]~~ (-ft~1889~; ~~1908~; i!-~1910~; ~~1913~; .l.*~lJ1919 

~; :t.:~ 1935~) Jf:k:to'fot* +.~, ~1986~"}1rag~*$IJ4t~4±.~~ 

*A~.'~~AA&~ro.~•• ~'~~.&~~ffl~~'~~AA&~~ffl~~ 

*X~~~±.~~'m~~~.~*~.~fi~••~~~~.ao 
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)1 ~ ~~~J.1!""t ~~ , Off 
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~~Aa.~~f~#~,.*~~~.n~.~~.~'~~~~±~~¥~ 

.~W~~.~*~~.W~,~~*~#a*~*~~~~~~.~~.W~. 
B~4~.'~~.-WW.~~.~~~Y~~~~.~4Y~W~~~~'. 

*.~~.W~~.~*~~~I*W~.~W~'*W••~B*~~~~. 
~ ~*~~.~~*t~I~.W ~.~*.W••W~~~~.~~Y 

o • .f.f-Hltf Pi} • '2!~ 1f£ ~/il Yy'-f·W W~ 
~. #,~.~.~~y~~**~~.~~~~~~,•••• ~~**~ 
VW~~'Y**~.~~W~WW••~~#~ ~~~~~,~OO~~**V 
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W.~~ .~~.~~~~S¥'.~~••¥~~$#,*~a~~.ws 
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.~~W~·.~~~~~T~~.~'WW~~~~~~W~*~~.~~'W 
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&'-t4~~ "'Hg-itit~1:- ' -t~-t-tll.% (1995) Flf1st-ag~iL~.fti!~~""f ' 

• ~*~::t--+.ff.i·-5-i*1Ik (The Federal Old-Age and Survivors Insurance ' r.H~~ OASI)-it 

it ~ 1:- ' -t,{ {*- -+ ~~~ 65 ~ ag ::t- -+ A. ~ JJi ~~dtJ ' ffi it ~t. ~ 1:-~ k $Jj M ;ffl- J:.. ag ;t 

~ , ~4 * A 7t 2031 -+ at lit J1 ' ~. 4- -'"R -@-- .J!. ag M ofJf :;5" ;:tdt ~ k $Jj M;ffl-I/t t. f-ftr 0 

• ~ *~ 9;;. tiE. 1* fk (The Federal Disability Insurance ' M~~ ~ DI) -it it ~ 1:- ' It ~ 9;;. J 

-it tiE. h ag *" J- ~ -t ag ~ Jtj ~ -it ' - Ai ~ OASI -@-->f~ ~ OASDI ' ffi it ~t. ~ 1:-~ k $Jj 

M ofJf J:.. ag ;t ~ , ~4* A 7t 2016 -+ at lit J1 ' ~ 4- -'"R -@-- .J!. ag M ;ffl- 7J ;:tdt ~ k /tj]llHJf ~t 

t.f-ftro 

• 	~~ {i. fit 1* Ilk (The Federal Hospital Insurance ' M>f~ ~ HI) {t it ~ 1:- ' -t,{ {*- -+ ~~~ 

~~~~::t--+A.~~9;;.J-~~h~*"J-*tt~atag~-it'~~m~~U~~~A 

_~'ffiU~~1:-~M/tj]M.J:..~;t~'~*7-+.litJ1'~.~4-*-@--.J!.~M. 

7J ;:t, it ~ k /tj] M;ffl- ~t t. f- f~ 0 

• ~ ~ p~ "t$-1* Ilk (The Federal Supplementary Medical Insurance ' r.H~~ SMI) {t it~ 

1:-' -t,{{*--+~~~ 65 ~ag::t--+A.A~9;;.J-1ttiE.h ag*"J-*8,t-fp'"t$-atag~1t' [§ 

~.ffl*-+l/th~t.ili~~~~'_~*~magwa~""f.at&~M;ffl-;t~,~ 

4~*.M~~~Aag~~""f, •• ~ag.J!..~.@~~.ffl~~~~M;ffl-7J;:t, 

M*~*~~~;t~,~~~±;:t,~U*~*ff4~~_ffo 

am~~~~~J:..i!~1:-agM;ffl-~~'*U•••atam~#~t~""f~~~: 

1. Jtj *-:f.ii. FIf 1st-iff ;It (Taxable Payroll) : f!p ~ ~t h A ~ .f FIf 1st-iff ;It ag _ {51 ~ ~ * 

OASDI ~ HI ;'titJ Jt ag :g~ {~ 0 

2.-+Jt~1:-l/th (Annual Income Rate) : ~t.~1:-*-+~>fJi.I/tFlf1st-agl/th 0 

3. -+ J! ~~ t. ili (Annual Cost Rate) : ~t. ~ 1:-*-+ ~ ~1t FIf '.t ag t. ili 0 

4. ~Ji*->fJi.ag9ff;1t ~t.1ftJ (Percentage of Taxable Income) : 8,t*-+*-JJi*-:f.ii.al]9ffW ~t. 
{f1 ~ *- #11 OASDI ~ HI ag ~t. 1§1 !.t Ii ' r M~.ft /tj] ~ k /tj] M ofJf ag t. ili 'ht 1fj 0 

5. ~ .jf:. ~t t. (Actuarial Balance) : *- -@--.J!. ag ;:t, ;t ~ .jf:. ~ *-7J ;:t, .~t .jf:. t. ili ~ ~t hag 

4A,~*t.ili**l/th~~~1:-~fi.'~&~~•• o 
6. -it it ~ 1:- ~t. {ftJ (Trust Fund Ratio) : ~ 1:- ~ I/t h ag :g~ {~ ~t. J:.. t. ili ag :g~ {~ , ~ * 

~1:-~~~I00%'ft.ffi/tj]agl/th~t.ili~~o 

7. ~ 1:- lit J1 at M (Year of Exhaustion) : *- ~ FIT ffi ·f;!; ag ~ *- 7J ;:t, .fft • ~ 1:- ~ I/t h 

.,w. ;:t, t. -it ~ -it ag at M 0 

8. ~.ft/tj] it-ft (Short Range Test) : "A -t -+ ~ -/tj] l!ff-tt-ft ' ~ *-itit~1:- ~t.{ftJ ~« 

**I00%'A*-t-+~*-+agl/th~~t.iliA.ff.4•• ,~amm~1:-it~M/tj]~f-
ftro 

9. k$Jj it-it (Long Range Test) : "A -c -t li.-+ ~ -/tj] l!ff-tt-ft ' ~~ *-itit~1:-~t. 

~~~~f**~%'A*-c-tli.-+~*-+~l/th~~t.iliA.ff.4•• ,~amm 

~ 1:- it ill k $Jj ag f-ftr 0 

10. ~ .jf:. M ofJf -it 1:- (Actuarial Soundness) : 'it ~t. ~ 1:- ag :¥. '* :Ji" J1 &. -tt ;1 ~t ~ tiE. $~ * 

11-;t at rE!, ~** ~ fir ag ,tt ~ 0 
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1,*~-*f·J ~ 50 $lf. 86 .if- 12 fl 

*- - "~1tlt:£ 1t~tj;i *
!fZ.{ft.: 11,!J1;j1.ii:, 

'Ii 0 

1993~'ItA 

1994!JtA 

1994:t:l: 

i1>!Jt~ 

, 1994~;IfA 

OASDI 

378.3 

381.1 

323.0 

58.1 

436.4 

OASI 

369.3 

328.3 

284.1 

44.1 

413.5 

DI 

9.0 

52.8 

38.9 

14.0 

22.9 
. 

HI 

127.8 

109.6 

104.5 

5.0 

132.8 
. 

SMI 

24.1 

55.6 

60.3 

-4.7 

19.4 

*-=-- ~ ~ it- ;f>f;(Ab!:.11'J *
!fZ. 1ft. : 11 ~ ~t. % 

itlt:£1t 1990-1993 1994-1996 1997-1999 2000

~:f" 7.65 7.65 7.65 7.65 

OASDI 6.20 6.20 6.20 
.-

6.20 

OASI 5.60 5.26 5.35 5.30 

DI 0.60 0.94 0.85 0.90 

HI 1.45 1.45 
. 

. 1.45 1.45 

tt : Jll:.olJ,1!ii ~ 61J;f~!Jt~t.1?'J ' %' r;;] at;tIt.$:.i.. ~1!ii ~ IIH~!Jt):t.f#-UlffJn1t- 0 

m*- - 6q J.~ *- '1" ~tll?SJ 'Ii 1* ~# 1994 -+ 6q -+ Ji:£ 1t ~t A.lt Jfi. *-:t:l: ' f.t T SMI 6q 
;1 ~A $dH.i ;r .jl;. # ~ ~ iE 1.i ' 1994 -+ ~ l!!J }f ..{ f.t T SMI ;H4" .tt;l]" , 19 *- -t- Ji t- 6q 
.MltA*~~ffl~l!!JM*-'.*lO-+.*~M.~X~~. '~~~-+~AM 

B~. ~."{~4.'A~'1"~mn~:£1t~~~#T.:£1t."{~~~o#*

=--tA~'1"~~~~.:£1t#«MtM.«~M}f~~'~.~~I~.~'~~ 

*._#"{~~~~~~.#~.~M••±.~-.*.,-t-Jit-#•• t.~ 
~.~~*.~.~:t~it-~**M*h~~~· 

*- ~ ~ ~ Jt:. '* t- :l: 11&. 6q i!#.1t. ~ t Gebhardtbauer(I997) 4~:l: ' OASDI iIl'1 It 6q 
.iE.T~~.m~~~t-~~#i!#.:£1t~.-t-Jit-M*~~.~'&E.:£1t 

A~~M••~lt.~~m'~#i!#.:£1t~.-t-.t-.~:l:~••~~aa_ 
;if , 5f- ~IJ * J.t 4* JfX. YA .]- ti It lttsi * ~ Ji 6q ~t ~ f~ iE * * OASDI ~l. t-,* ~ ~ Mf~ ill'] 
Ji ' f~* 7"\'~'J & : 

1. .~t-1t_;if (Maintain Benefits Option, MB) , :t~~YA+'l\iJi6q~ Af~iE~;(if 

l!!J ~# i! f* 1till1 It ' f!li Ji ~~ J;!:. YA #i J. • 1.6% fir}f l!!J ~;(A~ , :£ 1tllH!t }f 40% ji# ~ ~~ 

~#••~~l!!J1tM~~'B~.*~:£1t~}f~~A.tt~· 

2.• A..1*.i" _;if <Individual-Account Option, IA) , :£*-~~t~ T I!l ~_1tl!!J~ A 
~1!l~•• ~#.'4*.m5f-.1*.i"~~#£~.A..l!!JM.'I!l~•••~Jfi..A... 
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;Ji {I-J it 1Jo ' -tt ~ :Ilf J! ~ ,if; ~~ tf 1Jo {{} {I-J {It;Ji tt ~ , {£: >t. SfJ l'JHi!!. fA j.' 20% ilt J# 69 ~ 
it ' >t. ~ jj~ ~ ~4t 17] ;jf #" r.lf ,ffi 0 

3.1GlA..~ 1*1':i!tf (Personal Security Account Option, PSA) , ~~tttt*-7iJt 
{I-J~Jt.~'&*~~AMJt~M.ftW{I-J**_.#.A..'A.~lGJA..~A~. 

~*-,iltJ#~~.~ftW~M{I-J~~'~*~.~Jt>t.~ff#_~~&~~~~~ 

~~~{l-JM.~m#>t.#.{l-JtB~-o 

& * ~ , mtX ~ {I-J .¥.t *- <if 4;0 ~ ff # *- *- ;fl. fr iii ;t'1 ilt Jfi. ;jf i- +0'- 1- ~ 6g t~ 4;0 :fl 

It ' t..ft It ~hx ~ * i! 1;f. &1t.f~ '" -t- ji fr {I-J 13 1ft. ~ ji A 1?·J ' ~A MB(6/13) , IA(2/ 
13) , PSA (5/13) '~it-<iftXita}j#<if~ita9*-*-' Jtjf,U9Jt.~~fr{7]:IlftXJt~~A 

t.l'i ' ~ iL 1& 't 6g i! (;f. ~t ~ l~ ~ ~ :Ilf >t. ~ *,il; JJl * ;.t. 69 -;f foJ ' <if *- * Bone ~ 
Mitchell(1997) {I-J it. ' ~ 1l" :t~ {t 1<. ft... 6g JI,t. * 'I- >t. ;{~ Jt ~mt ~ ~~ nit iIil.:JF 't t *{I-J 
-.,*-*-Jt.~~It{I-J~~~-Jt<if~Aa~.Jtilta{I-J*-*o 

&1t{I-J~#~&1t~ji{I-JA..oM.;jfi-~£.M{I-J~*-M.' ••&1t{I-JM • 
• ~~1-~.~*-*-~;jf4.{l-Ja~,t~ {l-JM~~#*a& ~ffl~4t{I-JM. 

ilt a A19" ' a,Jjl JJL 4t 69 -;f )! <if ~A(-) ~ {Ii $.J (Reserve) , ~~{f M. A.. .. (a: Fit tf i{ # * 
*~.*{l-JZ*-;f~.~'~~#~#~~~*ff*-*-{l-Jt.~~~~{l-J1*~I.' 
t!P;t~ Jf) ~. ~ t~ <if 4t {I-J ft J.~*)! (Actuarial Cost Methods) #*-Jf- Jt.f~# 1ttJi#*
*-~1t~ Jf) ; (:.)'t t. 'tit 12. (Pay As You Go) , f!p 't Jf- It 69 ~t~ ~ t. ~ Mi#~~ , .fi:
Jf- *- ~)}{.~ ~{a: 'f ; (;,) t * I W(Terminal Funding) -;f)! ,f!p ~ 1- {It # i!{;f. 1t ' 1f. 
#.*i!**.~-.~J.~.~jii!~~.{l-Jt.#'~~~.~.I~A...Fit~ 

~{l-JJf-1t~Fitt.1t~ji~Jf-{l-J~#°'tt.'t#{l-JM••a-;f~A.fi:-Jf-#J.'~M. 

~*~~)i=:~JJL&1t{I-J~~~)}{"~A~i-*M{I-J~~,ftft~~~~fr~~1tA 

::Uft *- {I-J ~ lQ ' ff # Mi.ft 1<. ft... M. ~ Jt 6g #rl. ~ ~ ~ , ~'J Jf) 't t. 't 1'1' {I-J-.;t-~ 1- ;jf 
.{l-JM.-;f)i=:,~*t*IW-;f)i=:*~1-i{#i!**,~~Jf)~*.J.{I-J-;f~'~ 

.-;f)!~)i=:~~~~&1ttf~ji{I-J.A'-~&1tM•• 4.<if~S.~*-*-~ 
ji~#{l-Jffl~'#1-A~.{I-J~.~*-;f)i=:,~~{I-J-;f)i=:#*~tfa~~1-H~* 

.{l-JaOO'~~*~~.MA#.{l-JtB'~Jf-*-,#;jf~Jt.~{I-J.~aA'tt.'t 

# {I-J-;f ~ >t. it -. *JJL;jf il'i)f; &~~nIt~)JL {I-J-;f)i=: , <if *-* Brown(997) {I-J ~'-~Jf ' {£: >t. 
~aA~tf_~;jfM~t.~#{I-J.~~;jf#ff.o 

.1t*a-t-jifr • .fi:-.ff*~~i!*.1t{I-J~.~OC'~tf•• ~~.1t*a 
-t-jifrffl*Jf){l-JM.-;f)i=:'JJL;jf{I-J&**tJi'I.{I-J~.&~*{I-J&1t~A'~M 

~k it & - Ai {t. -;f fi~ {~ ;fl. fr *- 4t T ~ ~ • & 1t 69 ,II,t • ~ iJL ' ;fl. fr {a: Fit ilt a {I-J. Jt {,Hi. 

*~~ ~{I-J~iIil'it;jf~M~.a~*i!*.1t{I-J~.'-;f~~~~iltJfi.*'Z 
MA~~*.'ff#aJ#~.~4t{I-J~J~friil~MIt'~~.A..ji.FitA~'>t. 

~ n! ~;jf 3ltJi!!.;t'j Jf) frit .afo.1- JI'l. a.1t{I-J ~ ~>t. +ft':t * fig t5~ , it;jf ~ ~~ 
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1% Fht-f'J ~ 50 ~ 86 -'f- 12 Yl 

.~_.M••OC~~~#~~~~~~*»'~.~M.t~M.~~~•• t 
*- 4~Ut ~ nU' Jlj % J! ~ ,*t * 0 

"X T $.1r, M· "X £. it Wi ~ Pi Jt ~\.. tJf £. it ~ Milf. ' "f t- ~ Allen ~ (1992) , Davis 

(1995) a!] ~~"tt ' "x itJf.t ~ Jt £. it ~ J!;t a!] i:. ~ ~ tJf l #; ;i it~ *- a!] i~Hi- ' if;;t ~ 1l:IJ 

#**-it~~.~'£.*-~~#~#~~itMJt~.~~~.#.~~~Wi'J
;fi ~ :f. ;fJ: ~ :.;f:t\. ' J -==- ;fi ~ ~ i¥ ~ :.;f :t\. ' ~ - ;fi :.;f ;:t; ;# "f f.!t ~ 00 ~ ~~t (Defined 

Contribution ' "xTM~jj.~ OC) ~:.;f;:t;, 1OOA..~.~fJ~it'~~\..~'J i:.t&:f" ~~1OOA.. 

~ 1~ it ' ~ Jt. ~ -t- i! ~ ItJf.t Pot • ~ r<'~ ~ , ill. 't Jt. ;:t; ~ ~Jt M. ~ lJHj:.t ' ,trt i7n !Jt a t' ;tIJ 

Jtmi.ff~;fiMJttA~a~~~~*'.~#£'it~J!~~.ff~it~~.~ 

~'£.*-~Jt~*~m~.itMJto~-==-;fi:.;f;:t;~Jt##~n~~~~~.'.~ 

~~.~~. ,~Jt.~.«*-*.~'.~~••"f*~~.~~00~~4 
~ •• '~~~T~.~~•• ~-t-. ~~~£'itit~~~~4.'~***-~ 
@~~it~~#:.;f:t\.Jtoo~it.'_a*-~£'*-~it~.~,~itJf.t~#M.it~ 

~ .:it ;J!-j, ,,:; • ~ , ffil ~ t -it lJ!] ~ flt it~ d7 it Jf.t ifd.t ' J!L "* it ~ .(i. It Jf.t A' ~ • d7 ~ @ 

~~~"f~,~-t-~ MJt~M.~~«~.~,.(i.~*~#~~~~~*#a* 

r,,~ I*l Z. fh :f. ;fJ: lit *- lJ!] £. it ' f!!.(i. J -==-;k.. i!!:":ff-. *-flt. ft -f. it.;'?jJ <Baby Boomers) ili ~ A..~ 

h~#~Nft*"f~#aa~.~aM.~Iit*-~H= itfflit'~*-~.~#. 

~~~~~M.~~:f.;fJ:'M*i!~£'it~~~4.o 

3T*'$.mM.~~;fi••~*-;:t;a~a* ~ffil '~;fi~*-;:t;~«~a 
"tt » "f t- ~ McGill _ Grubbs(1989) , Anderson(1992) , Winklevoss(1993) a Aitken 

(1994) , ~ JfX...f' - Jt ,t1. ' $. m~f "X ~ f* it ~ laJ .t- ji * (Joint Committee of Pension 

Terminology , "X T ii,; ~jj.~ JCPT) # 1981 ~"A f.tji 3t!tf:~ ~ ~••*-t- (Society of Actu

aries) , ~ ~ ••* t/h * (American Academy of Actuaries) , :fA t •• ;;p * -t- (The 

Conference of Actuaries in Public Pradice) a ~ @ i!.1* it •• ~;p ** (The American 

Society of Pension Actuaries) .7f ~\ 100 * * ilk "f 1~ ffl a!] ~ *-;:t; "tt» ' #-Jt. $.1r, ~f n\.. tJf "f 
ff~:.;f;:t;3tA »~##£'it~A~••_~.~~*~*t-*'#~$.m.t~ 
~~~~.Jt, ~~#-.~~*a'~.a.t~'~~~ft~*~~:.;f.t-~ 

~~•• t~•• 'T.~'~~J~~~•• ~*-#.:.;f;:t;"f~$.m*ffl'~
~ ~ n\.. • ~ , "f "X l'l ~\.. ~ J.1!, it ~ # (Accrued Benefit) :.;f;:t; • !% it ~\... <Benefit 

Prorate) :.;f;:t; a~ *- n\... (Cost Prorate) :.;f;:t; ; 11 -. a!] ~;Ji:.;f;:t; • ii,; J¥..!~ ~~ 100 ~'J £. 
it:.;f ;:t; (Individual Funding Method) jfl7 ~ it £. it 7J ;:t; (Aggregated Funding Method) ~ 

fi;Ji ~ ; $.. t " #-1'00 ~'l £. it ~ ~;:t; if~ J¥.. {.?£. it; it ~ it ~ *-;:t; (Projected Unit Credit 

Method) ~ "17 h ~ ~ ..iE 't ~ *-;:t; (Entry Age Normal Method) ~ , Jt. * a!] ..iE 't ~ *
(Normal Cost, NC) • Nt "17 ~ *- (Supplemental Cost) ~•• .if! iii (Actuarial Liability) .7f 
7Ht ~1'1II A.. ~ !%it ~ *-n\..~'ht. • t it"" ~ ifTJ l' ;~#-.~ it ~ *-;:t; (Aggregated Cost 

Method) ~ 1: ' $. m~ lUI ,,:; lJ!] Jt * - ~ it. (Constant Dollar) ~ - ~ *-if ;i tt. 1?'J 

(Constant Percentage) ~it. ~ ~n~ *-_.if! iii ' ~ fi'fmJ A.-M.~ *-"ttit; #-"thili ~ *0 

;:t;.z {t ' $.11"! Jli ~;;; .~ i!. {* it it t" t a!] A.. 0 ,$t *14 ~ {<if ' 1~ Bowers et al. (1986) #- ~ + 
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i\.. "* &. Winklevoss(1993) ~ I!S"* tf tt# A 0 .!l'.;l;it 61:l1! it ' '* R~ i!{** ~A 0 A );t.1f'J 
"f ~,\. A ; 

1. @;tA.iiitftt(Stationary Population) , 2.~t;t~A~~A.iiitftt (Mature Popula
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