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AR A TR AT AFHANTE ARE] AR A2 H29] do)
19709 o] B2 =7lelA FAAF<] ALA7el Bl A=
ot APHUA B} 22 Adrss 7R deAl=R sl 2
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A ®glolty T So] I7RIAVE 7129 daFeld TR
Hsleiis Hemgre] wiiaies ofksd dawoldl tiad Aluel,
= AEFAE ofsls] FAFT AAE 2AVF Ha Sle gl
OECD H AIAIRE 5 =APITE SHez duialel 24 2840
AL =7 vl Sl A= SRR i Z7te] FAdEel
A AR AERAE AR TR AMSKE e 719l stk
= 50 2E a7k AgRIEE S% HaAgeA daiale] BYe

AlEstaL 71 SHAIRE Aidt EARe] SdEo] SR ek Adefelt.
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AeAF W ok S gl tigh BB eo] AE&HeRE A7
Hi e HolokAe38K1999, 2002), FEF(2005), HF2(2008a,
2008b), $F7g53|A188](2008)). ©lol] 2008 AFAL A= ©]F =2
TAZ Aol AEP = st HERIET ARHAT AP} nlEse
Zlo] e =7t A=A Faldar 2] APAL el A =elsp =
279 b ok ek =RIdFe] AgFAldd digk AR AR 2009
e F7EA T B 2 (1A, 2009.3.19)¢0 SJsiA] G
b 7t = odch

Y

)

TRAET} 2ol ARt Fdell 7|Zsto] Aegel olFeile A
=l AaHAE 7RIS 3 i TRIER 71esl] Sl
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H2E 88718

wAES] AE ke tEAQ] FIHo= FA|(projection) i
2} WA A E(Balance Sheet)'d2]e] Utk FAMAo] dF5 50 24
T 3 Hlwsle] WA E Ae AF0] SAIR ] mE BeR vt
(present value)oll 7]Z3}aL S’,lr/}. FAR S A 4] 5 E(income
flow)Z} A|&3E(out flow),
24 RIS 7D e FAdEY AR S e TR AL

£ 3 Atk Tﬂr‘ﬂ Ae viid e GA7IRE Bt i AEe] #

‘%}/518 /\Hi—\% 7}‘”2}4 THE AR 3 BHom rEAow Iy
open group)FF ol 7|x3F Flolth
ol¢} Blwslo] @7jel] oJgk M EE Al A|E B FUE ©UA
A 7139 AR ket & Ak T Flsingle value)= A5k
WHo B FAjer Ate] g Wk FAle At 2 7R o
F A & Felde] Wk M3 AR BrIAe] e 3 7R
e B3s 7]ojde] drlE FgEnE U ES TEA0R AR
H AmolM AkgEe] o WAowA IARE wmgfe] 2R ATANE
FY 9 AE T 39S Hrlehet f8gt v, 2 AE de
g FRFE] e FEe Algs] A Rt
2ol A g2 < 2-1>3 o] AelEr, <& 2-1>2 2008
1 A A i3t 7|2}
Al Fa glek ol

o i lo

o

;

=
A =R AA e oA AT
o] Fole ), el 7 A= APAE

TR

3) EAEA S aA] B derelRE S AMgsket, derEiEdel Aﬂ AP A
AT = ﬁZﬂtﬂwﬂ ik 7HE QA A9 Amsle] A A FEAr 2 s
T, AES A= 2008 APGAIA] Q1T R ARG gk 7Pé° AR R
<] 27}Xl Ve ARESISe 717 AASE 8-S SRIAgA FAI91 93] -
FNAFGNA9D3)(2008) S F=xslr] vl
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N
MoHoX 2 Ol ok >

AT rorek ox w2

& 2-1) =UHS I MEeA| WY

(@91 A9 9, %)

oo 2 - xE o |2
T | Mz - HIZ X I K| X 2005
HE| SRR gao | ZEE TR zum omge | T (we| Son

T8 T =H7H)

2010 | 325,294 | 50,851 | 27,629 | 23,222 | 10,328 9,852 | 40,523 |27.6| 282,798

2015| 575,098 | 75,710 | 39,147 | 36,562 | 17,623 17,283 | 58,087 | 29.3| 437,613

2020 [ 923,985 109,949 | 53,421 | 56,528 | 31,818 | 31,364 | 78,131 |26.6| 624,472

2025 | 1,304,447 | 135,363 | 69,007 | 66,356 | 55,202 54,614 | 80,161 |22.2| 798,498

2030 [ 1,738,946 | 176,064 | 87,150 | 88,913 | 86,287 | 85,525 | 89,777 |19.1| 964,123

2035(2,131,048 | 204,311 | 105,365 | 98,946 | 129,556 | 128,588 | 74,755 | 15.9]1,070,136

2040 [ 2,413,567 | 240,844 | 127,764 | 113,080 | 198,670 | 197,440 | 42,174 | 11.9]1,097,752

2043 [ 2,464,507 | 252,055 | 140,901 [ 111,154 | 244,861 | 243,454 | 7,194 |10.0|1,056,269

2044 | 2,459,151 257,173 | 145,974 | 111,198 | 262,529 | 261,057 | -5,356 | 9.4 |1,033,307

2045 | 2,440,482 | 262,100 | 151,441 [ 110,659 | 280,770 | 279,230 | -18,669 | 8.8 |1,005,355

2050 (2,110,154 | 278,988 | 181,417 | 97,571 | 377,879 | 375,952 | -98,891 | 5.8 | 787,331

2055 | 1,286,378 | 265,034 | 205,048 | 59,986 | 475,969 | 473,567 |-210,935| 3.1 | 434,721

2060 | -214,225 | 231,684 | 231,684 0 596,793 | 593,799 |-365,108| 0.3 | -65,571

2065 - 266,860 | 266,860 0 725,918 | 722,188 [-459,058]| - -
2070 - 308,703 | 308,703 0 843,119 | 838,471 |-534,416| - -
2075 - 356,299 | 356,299 0 963,934 | 958,141 [-607,635| - -
2078 - 387,432 | 387,432 0 1,044,438 [1,037,827|-657,006| - -

A FUATAFAN D3] - AT 70491 92)(2008)

oo} Wl WA EE <F 2-2>9) 2 P47 g0 o] Fo
At} <3 2-2>= FolEe] A Al el

e Hr, o850 Bl 752 Aol AFeoRt Folo] drkeA
A FEAE B Sl iR geiEele] Ariek 7RIl oIk ge w5l
dle] grha o]folx] gltk Ela el AR Al B ARk
# FACRIAE Aol @ Biae snEzm)e] @t AA A
ZActuarial deficit) = o114 itk Al Azl FAol @A ARt
7 A Fle AR gdeEA A AEs FEepd B53E A9l

TS UehlFaL vk



E 2-2) FHYO0IE AlR|2T 27|l Hz2lx WHAANE
(19954 68 30¢ 7|F)
; Actuarial balance sheet of the Kuwait Public Institution for

Social Security as of 30 June 1995

RHKS) 27U
A EA 9 5
AR 2,356,054 gt g ool 3,762,431
A7}
AT e 714l dist g
ez @A 1,190,350 Seiote] A 7,062,251
=Rz At 3,396,514
AZH Azt 3,881,764
A 10,824,682 A 1,824,682

A2 ILO(2002), p.46.

WA ENAS Bl A HPERSN AR Ralel 27 3
£ 2 A% 52 54 oRE $NT S gda A} Bale) 296 =
Y¥ 4 gt BYRET BYFoRN WA} FBE olEE @
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W A B 2S5 Sk Fapgeale avjan A%
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AT rorek ox w2

Faldold, Tela AR E AEsE FAA] FE B
WHoE AMgEn Uk @M AT Aln) FNAF] AN 2008
d AIARRA AVl The T RS 919 daalel B 2
24e] APIEGO A AY 2 AaEe] Ahte] nER o]l

A 20139 AGALA] AHESE = A% AdEfo|tis.
HI3E CIZERHO| AESUA

ARIEA FAAFe] duiAledl Wik d7e FEs = A
OECD(Van der Noord and Herd, 1993), EC(Daniel Franco, 1995),
World Bank(Robert Holzmann et al., 2000; 2001), IMF(Chand and
Jaeger, 1996)9} &2 A|7]Flt) o]9} Hlwsl] 7 =71EclME A
A S A8sket a5l daolu 5d3t o] ebdRabg
o 7|Zskal Sl dellde olE H83 APEA S o % 9lom,
ZZ 5o nl=I v, LB daiAel AEe aktelal ol Al
g W7l &8ss Wk BAskaL Sl AdEth

Van der Noord and Herd”} 77 Azl=9] F&Ag] sy FAE
HlmEE old) FAYITE FHOE ATl BAAF Akl vl
A3lA ARESE W E Van der Noord and Herd®] YHEe] 7|% slar
QI olSe Rale] A ol Alths} o Wel(claims)E FINZ 2
2, 2 v} AEAFe] Rk ol HE AR Hel
B2 ofehsh o] 3R FRALCH).

4) AT AGFANLE - FHIAFEG A1 2](2008) pp. 85-86

5) Robert Holzmann et al.(2001, p.13)< D. Franco(1995, p.7)2] ¥ AolE ulg} the-
I} o] &
Accrued-to-data liabilities represent the present value of pensions to be paid in the
future on the basis of accrued rights; nether future contributions, nor the accrual
of new rights on the basis of these contributions are considered.

o




(1) 71535 7A(Accrued-to-date liability)
— F7PRRI7A 58 Aol 1&g FA)

— HrRelFe] BRI} o] Sl HSE Fele uA

(2) A7 B FEAll et dS5FF-5Al(Projected liabilities of
current workers and pensioners)
— PR A B A w Alwrt A4tk
7V
— PRelReE BARE Yrekw, ol weh Az At
gt 7Hy
— el A2 TR Sl AoE 71

(3) 7NAIAl FAll (Open-system liabilities)
— A= 7RI i AR $h
— A2 7197 7153 o5l tidk FAE EF0
— =] E3RE 7RI ’iSl, S o= AR S48 &
© 7RIS IR RE de= A ks
Aol A WA 2ol ofgt T%Hﬂ B7PRE 7R sl BRI

Projected liabilities of current workers and pensioners involve the assumption that
pension schemes continue their existence until the last contributor dies, while no
new entrants are allowed; both the future contribution of existing members and
their new rights are therefore allowed under current rules. This is also referred to
as the closed-group method for calculating these liabilities.

Open-system liabilities include the present value of contributions and pensions of
new workers under current rules; the range of options extends from including only
children not yet in the labor force, to an infinite perspective. Normally, an
arbitrary time period is chosen and the methodology is applied over that period.
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Al o]Fe] BER 7o oA 52 degds ke dSET
F3l|(Projected Liability; PL) ©|th

o] 37K Al RS ok [2™ 2-1] - [2H 2-3]9F 2
NA=E E8sie] ol = ok [2d 2-1] - [ 2-3]9] 7HdiellA]
1Ll AeliF7)e 5712 olFiHgen, 1,2,37]= 7171zl sldsia,
4,571 AF FF7IZ Gtk Chj)E iAte] j7]1 HERE Yeh)
3 b(ij)E iA7F j710l ke daaadse it 2t Aldie 44
e ARl 5231 Aol moRR|WA VI WEke o] s RS Zoprt
Al ek

wA [a” 2-112 e A WA ) TIESEEEA
(Accrued-to-date liability)’ 2} ¥ Hidg 2 Fojo] digh 7dEz2A
7Pl Fall= 241l tigk Ho] b(2,5)< 34Tl tigh Jof b(3,4),
b(3,5), 4Ahell thHek Fof b(4,4)9F b4,5) 12]a SAte] gk Fof
b(5,4), b(5,5)¢] Fo& o]FoRit

Z1FSFEEA = b(2,5) + b(3,4) + b(3,5)
+ b(4,4) + b(4,5) + b(5,4) + b(5,5)

flollA 44l Fedel b(4, )2k sAIHS] FoI b, - ) B7HIRE A
A7) 7ledel] oJsia FE5E Fente g ARgHETh 4MUE o2 50
B, 4AlthE F7RREEA Aol 1, 2717F riEle] HER ¢(4,1), o4.2)
£ ofn] 71ed381%las, Aol 37140 Zlofsfiokdt ¢(4,3) oF] 7ofekA] e
ZJefolck ool wt 4Adiell tigt Fo] b(4,4)9F b(4,5)= Aol 1,27]¢]
BHIER Qe P58 Fouke ¥t



(38 2-1] 7|2S2FFA0Me 28=zet Z0f

Sk

o N

Bl 1 2 3 4 5 6
5 3271 b(1,5) [ b(2,5) | b(3,5) 8(4,5) | b(5,5)
4 171 | b1,4) | b2,4) | b3.4) L6@a) | b(5.4)

3 7KI371 [ e23) ] e3,3)

2 | kA 320 @)

1] 717 Te@n | es,n

1 AR

H7PIA

F o(ij)yE A 719 B3R, bij)e i j7] Fo

o|9} Hlmsle] [19 2-2]2 F WHA W2 AARIAF F FEAlel
3t dESFHEAl(Projected  liabilities of current workers and
pensioners)’ ¢} THE HIT} F4E YeRd Zoltl cdAAriA 2
TaAll thet dSgFTAN = 24l thel Hod b(2,5)9F 34Tl thgh
7ol b(3,4), b(3,5), 4Athell T Fol b(4,4)9F b(4,5) 22]aL SATHe]
it Hol b(5.4), b(5,5)¢] el B7MIA o]52] 44Tl o3 His
c(4,3)9F sAIel 23t BAR ¢(5,2), ¢(5,3)5 A8l A& o] o
41l tigk Fo] b(44), b4,5)F 7Aool BARRL co4,1),
c(4,2)¢} 37 H7A 01T HAF ¢(4,3)5 lele] AlsE Aggo]
olx, sAtell tFt AFFA b(5,4), b(S,5)E H7/MAE oe Hisel
c(5, )T e Hr ol e HAg ¢(5,2)9) ¢(5,3)9] 7I1E AA= st
of A= gololth AR <AATRIAL B FEAl] e dS5gT
AP = olfet 2ol e =

N
o
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AL B Al tiek dlSaERA
= {b(2,5) + b(3,4) + b(3,5) + b(4,4) + b(4,5) + b(54) +
b(5,5)} - {c(4,3) + c(5,2) + o(5,3)}

(o8 22] siapieixt ¥ Rl ohEt oEZFFA(Projected
liabilites of current workers and  pensioners)of|
Mol E&=Zel F0f

il

o Al A

o) 1 2 3 4 5 6
5 27 b(1,5) | b2,5) | b(3,5) | b&,5) | b(,5)
4 71 b(1,4) | b2,4) | b(3,4) | b4 T b(5.4)
3 7}01371 c(2,3) | ¢(3,3) | e(d.3)T o(5,3)
2 | 77 | e(3.2) | (4D (5,2)
1| 7K17] | ed,D17e(5,1)

4 A)Zk>

SRR

F o(ijyE A 719 BRE, bij)e i j7] Fo

SkAe] T1E5gTA o @A IIA B FEAlell te dlSEEAD
7 7P A EA B 7RIS EEske 2l Hlastod, Al HA
o] ZpAIAl HA] (Open-system liabilities)’ = B7M % o]Fe] 71Q1(%=
= F)AUE ke Waoltt o= FErA]e] ngAtE 232
ZAVKe ol 2R 4 vk [2d 2312 F7RARel S & Ald, =
6AIHE EFAIZ 739<] BPFe} HoiE vepd Zlojth 1glefixie} o]
6AItNE E3shs A9 VIAAl FAl e oo} 2k

e

b



TREAA FA
= {b(2,5) + b(3,4) + b(3,5) + b(4,4) + b(4,5)
+ b(5,4) + b(5,5) + b(6,4) + b(6,5)}
- {c(4,3) + c(5,2) + c(5,3) + c(6,1) + c(6,2) + c(6,3)}

(3% 2-3] 74 Ex (Open-system liabilities)?] 23 =2t 20

a1
— A A
saiand 1 2 3 4 5 6
5| 827 b(1,5) | b(2,5) | b3.,5) | b4,5) | b(5,5) | b(6.5)
4 | 2317] | b(1,4) | b2.4) | b3.4) | b4.4) | b(5.4) | b,
30 7BB7 |e3) ] ¢(3,3) | c@,3) | ¢(5,3) | o637
2 | 718271 [e(3.2) | c4,2) | ¢(5,2) | (627 |
1| 7117 | e@,1) | e(5,1) | (67|

S RE:

F o(ijyE A 719 B3R, b i j7] Fo

Aol ke o FAl ide RSkl wEp ZA DA
=, owd Folrt A 2 ke FARIEE AMeehs B A
o] Utk AFANES] WA A&7Fe/ds E3slod Al Ao Alekx
e & dolls Al HARL NEAA FA gelrt Agdsla, viEy W
219] AFolM AR ol 1 Aol A HAe 719
SEiaAl Wale] A43 /de® #7FEti(Holzman, et al., 2001, pp.
14-15). 719555 FHAL)= A 7] ofg govks HFotnzE
AR 71Zsl] A= = L H7RRleIM ARkt BAlE B
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Sl ThE 37 WAl Fale] AEs Sl SEATE e
oo dishs BT} o5 tigh Aol dago] FYE thethe ¢
nlofr B25% #HdRhclosed group)Aloltt  o]¢} Hlwsle] uw|=e]
OASDI®] AFALIE Mol A ARSI A= 71 D open group)ihd]S
EAHE S R she Blo] ot <5 7RP2 o= itk A
W B2 deide offjellx] =] AlElE AESFIA ARAlE] o
712 gk

s

F

MAZE OHRIAR 24 DI, FHUC) &=

2AMTe] AFRAL olrshEE AT PR N WeAE
PAES olgd BAE Alwdla duk dERAle] AEo] AHAES

) 9% Aol Agle] o] 2 <ol gele Rat ke
olt}. o]} edsle] m|=e] OASDI(Old-Aged, Surivors and Disability
Insurance)$} dEe] TAAF, Jfurie] sfuriiZ(Canada Pension
Plan; CPP)elXe] WS Ao aa} gt iuete] Z-sole 4%
el 7Wdte] =o=aL e Felold 2 /Nt ek HESE = itk

o

1. Oj=2e| OASDI

OASDI®] APgARR vid A=, @] 5L 71491 A SEHE &
Aslo] =3loll Busla 9ok
1A ARRE g FAPIRES 75t 196537 = FAI7]



ow TRl 7Rke AAsial sislol AR EAARE AN Had
w75 o2 HAEIC

APGARE A AP dElel tiet Hrks AA A (financial
adequacy) H= A5l tigk Hrieke ovlE 73 itk OASDI=
7o R Fapla] APgEddze] 28l slen 4713t tigh
oS 1 7REe BElA sk w7t AAlel edsHAl 252
S omlgitR). oo we} A el Wrks FAVIE Bt FUsE
I AEsFC] #HE olFertE Wkl 2HE T %‘\‘4 7=
of thek E3Eole Ajuled) 1EA v AleHls 44 71gelth

<¥ 2-3>F} <¥E 2-4>E OASDI?] 2009 A WLHOWPJ =4
8o dAusy FAMA Y ot dxd 03 A, AL Aj7l=
9] Fololt}. < 2-3>9l4 ‘Income rate', 'Cost rate' % ’Balance's E
A3 Fat A —5°ﬂ(taxable payroll) tHH] 4%, X|& % F#]x}e] H]
#Al OASDIC] HEFEER] 124%5 #-83lo] 2=
gk Folth ??lzﬂ BAgeS AT Ay AXE FAERpE BAskE A
e 201622 FAEZ 9tk ‘Cost rate'v=  HFIHRAH|LE
(Pay-As-You-Go Cost Rate)Z2A el A% A7} T8 oF7] flalA
F o3 B3z Eolct webA Income rate'oll4] ‘Cost rate'S X3 H|&
¢l "Balance'= 9%t FAIHES ol F7|d A= AdE EEE 2]
2 Tlgl Zojtt & 5o 2085'd F3le] Balancedk -4.43%<1t] ©]
T Felld=e] FAE #8E o] Sile 16.83%(=AA HIEE -
balance = 12.4% + 4.43%)2] Egg-&0] QS ofn|3i)

B Agrlae] ol <E 24>9 2k AdrlEe] Fole AR

A
%

%
o
5
5”§
rl3
) _l

7) OASDI2] g7} Wl tsirde Ale] EAARES](Advisory Council on Social
Security)ollA] #oJslo] g AREARELAYSE Akl AEER 8E rRE
HH 2o t)gk A Ead(the Technical Panel on Assumptions and Methods)’ S A2]&}
o] o]EZ sloig OASDIS] AgEAHz Q1 9 AWl uigt 7FgS HEsn
BAars AN

8) Stephen C. Goss(1999), pp. 17-18
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S AMgEl] AXE otk 37K 7F9) HX(Intermediate), AH]E
(Low-cost), 1H]-8(High-cost) 7Fgell gt A7} AA|=lo] =], A
o] 7We] 7% 7lgaddEs 2037302 vehta gk

(& 2-3) OASDIQ| FX|ZFA|

[As a percentage of taxable payroll]

OASI DI OASDI
Calendar Income Cost Income Cost Income Cost
year rate? rate  Balance rate? rate  Balance 1ate rate  Balance
Historical data:
1990. ... 11.32 9.66 1.66 1.17 1.09 0.09 12.49 10.74 1.75
1991. ... 11.44 10.15 1.28 121 1.18 .03 12.65 11.33 1.32
1992, ... 11.43 10.27 1.16 121 1.27 -.06 12.64 11.54 1.10
1993, ... 11.40 10.37 1.03 121 1.35 -.14 12.61 11.73 .88
1994 .. 10.70 10.22 48 1.89 1.40 49 12.59 11.62 97
1995, ... 10.70 10.22 48 1.88 1.44 44 12.59 11.67 92
1996. ... 10.73 10.06 .68 1.89 1.48 41 12.62 11.54 1.09
1997. ... 10.93 9.83 1.09 1.71 1.44 28 12.64 11.27 1.37
1998. ... 10.96 9.45 1.51 1.72 1.42 30 12.68 10.87 1.81
1999 ... 10.99 9.10 1.90 1.72 1.42 30 12.71 10.51 2.19
2000.. .. 10.89 8.98 1.91 1.80 1.42 37 12.69 10.40 229
2001. ... 10.89 9.08 1.81 1.82 1.48 34 12.71 10.56 215
2002. ... 1091 9.29 1.62 1.82 1.60 22 12.74 10.90 1.84
2003, ... 10.89 9.35 1.54 1.82 1.68 14 12.71 11.04 1.67
2004, ... 1092 9.28 1.64 1.82 1.78 .03 12.75 11.06 1.69
2005. ... 10.88 9.31 1.58 1.82 1.85 -.03 12.71 11.16 1.55
2006. ... 1091 9.17 1.75 1.82 1.88 -.05 12.74 11.04 1.69
2007. ... 10.93 9.44 1.49 1.83 1.88 -.05 12.75 11.32 143
2008. . .. 10.88 9.40 149 182 198 -16 12.71 11.38 133
Intermediate:
2009 ... 1099 10.17 83 184 218 -34 12.83 12.35 48
2010.. .. 11.02 10.24 78 1.85 226 -4 12.87 12.50 37
2011.. .. 11.02 10.13 89 1.85 224 -40 12.87 12.37 50
2012.. .. 11.02 10.04 98 1.85 220 -35 12.87 12.24 63
2013.. .. 11.05 10.21 84 1.85 217 -32 12.90 12.38 52
2014 .. .. 11.07 10.46 61 1.85 216 -31 12.92 12.62 30
2015. ... 11.09 10.72 37 1.85 216 -31 12.94 12.88 06
2016. ... 11.11 11.01 10 1.85 217 -32 12.96 13.18 -22
2017.. .. 11.13 1131 -.18 186 218 -32 12.98 13.49 -51
2018. ... 11.14 11.63 -45 186 219 -34 13.00 13.83 -.83
2020.. .. 11.18 12.29 -1.10 1.86 221 -35 13.04 14.50 -1.46
2025. ... 11.27 13.57 -2.30 1.86 229 -43 13.13 15.86 =273
2030.. .. 11.34 14.52 -3.18 1.86 224 -38 13.20 16.76 -3.56
2035. ... 11.38 14.92 -3.55 1.86 2.18 -32 13.24 17.10 -3.86
2040. ... 11.39 14.83 -3.44 1.86 216 -.30 13.25 16.99 -3.74
2045, ... 11.39 14.55 -3.16 1.86 220 -34 13.25 16.75 -3.50
2050.. .. 11.39 14.37 -2.98 1.86 224 -37 13.25 16.61 -3.36
2055. ... 11.39 14.35 -2.96 1.86 227 -40 13.26 16.62 -3.30
2060. ... 1141 14.46 -3.06 1.86 226 -40 13.27 16.73 -345
2065. ... 11.42 14.58 -3.16 1.86 227 -41 13.28 16.86 -3.57
2070. ... 11.43 14.75 -3.32 1.87 230 -43 13.30 17.05 -3.75
2075, ... 11.45 14.96 -3.51 1.87 232 -45 13.32 17.27 -3.96
2080. ... 11.47 15.19 -3.73 1.87 233 -46 13.33 17.53 -4.19
2085. ... 11.48 1544 -3.96 1.87 234 -47 13.35 17.78 443
First vear balance becomes
negative and remains negative
through 2085 .. ........... 2007 ... 2005 ...l 2016
F: 1) ‘OASPE =8 % f295, DIt Aodas vepln ‘OASDI'E =8, Fdf 2 #5935 A%

< YERd.
2) OASDIE= AAHEAME $9Jeix] ‘Intermediate’, 'Low-cost, 'High-cost'®] 371 78S ARgsl=d], o]
% ‘Intermediate'7} 412} 714 (Best estimate)dl| 33
A4#: The Fiscal Assistant Secretary(2009), p.47.



(& 2-4) OASDIQ| HMZulE 0]

[In percent]

Intermediate Low-cost High-cost
Calendar

year OASI DI OASDI OASI DI OASDI 0ASI DI OASDI
2009 . ... 392 179 354 392 182 356 392 176 353
2010 ... 404 161 360 405 169 364 404 154 357
2011 ..o 416 144 366 419 159 374 413 132 360
2012 ... 422 128 369 432 152 385 413 109 350
2013 ... 421 113 367 439 148 392 403 84 343
2004 .. 419 98 364 444 147 397 384 57 324
2015 ... 415 84 359 448 148 401 367 30 306
2016, ... ... 410 70 354 450 149 405 352 3 280
2017 ...l 403 55 347 451 151 407 338 2 275
2018 ... ... 394 40 338 450 155 408 323 2 239
2020 ... 370 9 315 442 164 404 288 2 222
2025 ... 298 i 244 413 189 385 179 2 108
203000 204 i 153 370 234 354 +4 a a
20350 98 2 50 325 321 325 a 2 a
2040 a 2 a 290 432 306 a 2 a
2045 0L a 2 a 270 545 301 a 2 a
2050 ... a 2 a 262 665 309 a 2 a
2055 @ i a 263 794 326 a 2 a
2060 ... @ i a 269 943 349 a 2 a
2005, & i a 282 1.099 380 a 2 a
2070 . ... @ i a 303 1.252 419 a 2 a
2075 .. a 2 a 332 1404 464 a 2 a
2080 ... a 2 a 364 1.556 513 a 2 a
2085 ... ... ... @ i a 395 1.716 561 a a a

Trust fund 1s esti-

mated to become

exhausted in. . . . . 2039 2020 2037 b b b 2031 2016 2029

2 The trust fund 1s estimated to be exhausted by the begmning of this vear. The last line of the table shows the
specific year of trust fund exhaustion.
b The trust fund is not estimated to be exhausted within the projection period.

Note: See defimtion of trust fund ratio on page 219. The combined ratios shown for years after the DI fund 15
estimated to be exhausted are theoretical and are shown for informational purposes only.

F: 1) ‘Trust Fund Ratios'= Zfil&aA R A2ds Az Hyrldos the #el.
2) ‘Intermediate’, "Low-cost, 'High-cost= 217t #219] 714, A7k, 18 748& vhehdl.

A42: The Fiscal Assistant Secretary(2009), p.56.

ole} o] AxH AU AYTIF FolE AyEe Wl dFsE
Al ofgt #2991 A7 vlwsled OASDIAN 43t = AlRA
A2 Actuarial Balance)' ¢} P& E5Al(Unfunded Obligations) = &7}
o 7]Z2g EAolth <& 2-5>& HIAHTA S AEke]a <& 2-6>= Al
22 Rk Aaf o)tk

Ay Fal= 7R Open-group) 2ol 2Jsix A=s]o] itk 7
b2l e <AlgkE 717N(limited period) ol 7]%g Wi o2, s

[e]
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Az olF Ao Uel] el FAVIS 1,38 ¢ olek
He. 2ln FAPIRE Bele] 2t md S4E 1, A% 0, WY
%2 99 WIKS v, PR 2o APNRS Fea A 22
OASDIS] BT je] I3k v]=7) Ak ofelst Lol Uehd 4 )
o

i A -4 (open group unfunded obligation)

2‘1
LA -

i=t, Ut

S

i=t,

9o MRt nlREA A 23 e 7Y 2 AEelle 34
71RE Fte] =R 7RAAel ofgh ATt oSl gk FgodRIEe] E3hd
Zolt}. FAE Ol%m TU AZe] HiAlE] vk AolM dellM
TR AEAA FAP o] HEw) A7) lth <& 2-5>ole FAVIEE F
TR Blo] Faile] 717k 7533zt vigh v YR} Aty
OASDI9] FAZIZIRI 7517t et nlAgRAlE §5.320|th

s
T

(& 2-5) OASDIQ| o|~ZIxf

[Present values as of Jannary 1. 2009; dollar amounts m trilhons]

Expressed as a percentage
of future payroll and GDP

Present Taxable
value payroll GDP
Unfunded obligation for 1935 through the infinite horizon®. . . . . 515.1 34 1.2
Unfinded obligation for 1935 through 20830 . 53 19 7

3 Present value of future cost less future taxes, reduced by the amount of trust fund assets at the beginning of
2009. Expressed as percentage of payroll and GDP for the period 2009 through the mfinite honzon.
b Present value of future cost less future taxes through 2083, reduced by the amount of trust fund assets at the
beginning of 2009. Expressed as percentage of payroll and GDP for the period 2009 through 2083.

Notes:

1. The present values of future taxable payroll for 2009-83 and for 2009 through the infinite horizon are
$282 8 trillion and $442 3 trillion, respectively

2. The present values of GDP for 2009-83 and for 2009 through the infinite horizon are $788 4 trillion and
$1,309.0 trillion. respectively. Present values of GDP shown 1n the Medicare Trustees Report differ slightly
due to the use of interest discount rates that are specific to each program’s trust fund holdings.

A4: The Fiscal Assistant Secretary(2009), p.61.
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g <E 2-6>2 AlRlA FARE 24 Weelth AlRld A

T

FAZIRN 75D ] it FAPIERS] AR7IEe] @A FAVIRE
el A& FARPE] V1A E ERAARHE 1] sld)S ARt

& FY(<E 2-6>0l4 13h2 FAZIRE Bt HIg Ry 45 T
(<E 2-6>cM JHhOE rolE groltk OASDIO] AlA At
2.00%22 2=E]o] 9=, o] Al HIATEQ 12.4%A4 -2.00%=
APeE 14.4%°] HAEES A8th, FAVIREER Adrlge] 42Xy
2 &= W ol FAPIRPE] AulE 19l VeS BT S e
omjgitt. =, OASDIS] 71491 AP Aeirle= 2.00%2] F71H4
HETgo| Pasle Blolth

ARl A1) Yol FEE s 22 /Y nAPRAN <R 2-
6>l Gaholth oJ71x9] /B nAH A= <3 2-2>9] tixiix
FolA AlRlA A Actuarial deficit)'ol] AFgshs FEo|x|vk AlZbA
& ARt 23 (e 2 BEae gol Helel A7t ek o] AP
o AP RA e} FAIRPE] AR7E (<3 2-6>9l4] H3He] ¥
o] AlgJd FAIAF AREAelA] Al gt

o

r

(E 2-6) OASDI H2& £K|% LH

Item OASI DI OASDI
Present value as of January 1, 2009 (in billions):

A Payroll taxrevenue .. ... ... .. ... ............... . $29.955 $5.087 $35.041
B. Taxation of benefits revenue . ... ..................... . 2.006 169 2,175
C Taxincome (A+B). ... ... .. ..., . 31.961 5.256 37.217
T . 38,574 6,320 44,894
E. Costminus tax income (D-C) .. .. ... ... .. ...... . 6.613 1.064 7.677
F. Trust fund assets at start of period. .. ... ... ... ... .. .. . 2,203 216 2419
G Open group unfunded obligation (E-F). . ... ... .. ... ... . 4.410 248 5258
H Endmng targettrust fund® .. ... L . 349 53 402

I Income minus cost, plus assets at start of peniod, munus
ending target trust fund (C-D+F-H=-G-H)......... . 4759 -901 -5,660
I Tamablepayroll ... ... . .. ... .. ..., 282,781 282,781 282,781

Percent of taxable payroll:
Actuanal balance (100 =<I+J). ... .. ... .. ... ... ... . -1.68 -32 2.00

3 The calculation of the actuarial balance includes the cost of accumulating a target trust fund balance equal
to 100 percent of anmual cost by the end of the period
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XML rorel rox Ho

mEp Al ARk SRe 8% AdElet @ AR delsle) 7
28 sk AHEL] Zloltk ngR@RA} Ald 522 Y] URE

ot=s Aelstomn g %i—.ﬂr QAL .

FADEY] AWGARES sdnft AAjEH, oS Feid 1AL A

HEFLE 20109 A 16.058%c]iL wid  QMdEe] 20179
18.30%7} ¥ o] ngdrt AT 2004d AENES B3lA P
i-a‘é,g%% et FAVIES QHoodo|a AR AYF

wie1ale] sidehe gtk BERES e vhE, A
e T‘;.LOM 242 B3lA ol FolRitt FAAFE 20041 7HE S B4
A FAe] AFeEAXE EYsl] QT ATl AEE] FoArt =
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Contributio MPetal i ) Total
T'otal income (1) . 3 Reserve
o expentiture (2) ROServe A () (in 2009 | Reserve
Fy ————— G | theend o |10 18 E0F e
annul Contri |Investment| National Transfer to " the vear (Fy|| - Prices "
income) butions | return | subsidy t::nb:t'll“
JPY in trillion JPY in trillion

2009 15.704 34.9 23.8 2.1 7.2 35.8 13.1 0.9 144.4 144.4 4.1
2010 16.058 35.0 24.7 2.5 7.4 36.7 13.5 L.7 142.6 141.1 3.9
2011} 16.412 36.7 26.2 2.7 7.5 37.8 13.9 I.1 141.6 141.7 3.8
2012| 16.766 38.5 27.6 2.8 7.8 39.2 14.4 0.7 140.9 141.3 3.6
2013 17.120 40.4 28.9 3.1 8.1 40.4 15.0 0.1 140.8 138.3 3.5
2014 17.474 42.5 30.3 .6 8.4 41.3 15.7 1.2 142.0 135.4 3.4
2015 17.828 44.8 3L.7 4.1 8.7 42.6 16.3 2.1 144.2 132.5 3.3
20201 18.30 53.3 36.9 6.8 9.4 45.7 18.1 7.6 172.5 140.6 3.6
2025 18.30 59.5 40.8 8.6 9.9 48.6 19.2 10.9 219.9 158.5 4.3
2030 18.30 66.1 44.5 11.1 10.4 52.3 20.5 13.8 284.2 181.0 5.2
2040 18.30 78.5 49.1 16.5 12.8 67.3 25.5 11.2 417.1 207.5 6.0
2050 18.30 90.4 54.1 20.2 16.0 82.9 31.9 7.5 507.7 197.3 6.0
2060 18.30 101.2 59.8 22.5 18.8 97.6 37.6 3.6 562.5 170.8 5.7
2070 18.30 109.6 65.2 22.6 21.7) 112.8 43.4 3.3 561.3 133.1 5.0
2080 18.30 116.7 72.4 20.3 23.9 ] 124.2 47.8 7.5 502.5 93.1 4.1
20901 18.30 123.9 81.2 16.6 26.1 | 135.6 52.3 11.7 406.4 58.8 3.1
2100] 18.30 129.9 90.7 10.3 28.9 | 149.8 a7 19.9 2 28.0 1.8
2105 18.30 132.4 96.2 5.8 30.4 | 157.5 60.8 25.1 13.2 1.0

(Notel) This is the case of Basic scenario, i.e. intermediate fertility. mortality, and economic scenario

(Note2) FY2009 prices represent the value converted into the FY2009 level by the wage growth rate.

(Note3) The reserve ratio represents the ratio of the reserve fund at the end of the preceding fiscal year to the
expenditure of each fiscal year.

(Note4) The projection includes the benefits substituted by the Employees’ Pension Funds.
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3. FlLictel FHLICIIZ(CPP)

UciAg- 3t} AgARES AAsk] AgdEE Az A
A AEEels Fapialel] 7|zt et 1997 AE7iES
Eal4 71949 Asleisith 199792 g o 2003 o|Fe] HIg

a1, Z1EFEE Al 5~6H] S okgE o
sl el Slok Auidge] A 71eel ek =
Fe FF F 6097t Ayulgo] SHJEHE fRlshe A2elH, ol
ERE AT F J=E HESES A & Zlojtk

Aidge] A A dEE <E 2-9>9 2ok AHHE(EY 0=
<] ‘Asset/Expenditure Ratio')= 20073 & 4.318ollx H2} 57
o A71Hoz 5~6n] FrollM HgElE A BRI 4= Sk 20807t
A Agugo] ek @a vkl Fkskal SlojA] o] %] QPgAQl
ARelE 7FEA 8l Tk FAZIRE el 71ge] &EE Zlo® et
3 JE vl OASDIY, FA1713Del] Agulgo] Zavdelel e I
o] FAATI Hlwele] FiAoR A 7159 sEolth

FNutidge] d7pdalel] 7]23t WAIAIE B4 <3 2-10>F 2tk
20063 7o ARk $113.6(109)0]a, F-2i(Actuarial liability)=
$733.5 (102})o]o)A mAHEA(Unfunded liability)E $619.9(102]) 02
Rt ok ) oie] 2Rkl HlE, = A7 E(Funding Ratio)2 15%
ola nARRA L] HE-2 85%°|Th

< 2-10>9] B AP elg FAl2A A FRRA oI,

o
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-
Of
-

=
©

11) 7|=2] OASDISH &e] AT N Agulee Jofl A=
2ol Afcicel IS SdE A% el @ 4
eRie] Aol} g1,

12) AIEe J12el UR BES WAoR wAE el TRe Aade Aol
o} Aulgo] kg dElE FA('the ratio of the projected assets of the Canada
Pension Plan at the end of any given year over the projected annual expenditures
of the Canada Pension Plan in the following year being generally constant)3}=
Aoz AT A5 A113.15).
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(& 2-9) FLICIAS(CPP)2| XH S|

(% million)

Net Aszet!

Paye Cozmibuoen  Commiburery Cazh Imvescmen:  Assersar Expeaditure

Year  Rare Fafe Earnizsz  Conmibution:  Expenditures Flow Earming: 31 Dec. Tield Rate

[ (%) %)

WoT 335 9.90 331,200 32,789 17,665 5,124 6,785 125490 581 431
o0 34 0.a0 343 669 34,023 10,140 4874 M4 13707 52 447
W09 36 090 1[680 35313 30,773 4540 7356 150104 560 482
N 2T 0.a0 370,305 36,660 31504 4158 8351 162611 547 474
W1l 280 0.a0 385132 38,138 4100 kR b BE3E 175288 534 454
Wi e R 400,333 39,633 36,195 3438 B053  1BESBD 5.1 403
L I 0.a0 416,806 41,264 38240 3015 11,260 202063 502 502
W4 92 0.a0 434,853 43,050 40,414 1636 1276 218345 6213 il
0 a4l 0.a0 434172 44,063 42,72 1234 14386 234065 455 5.20
L 0.a0 474,661 46,891 45,202 16360 233115 4603 510
W17 98 980 W68 40136 47843 17550 172010 681 537
W1e  aTs 0.a0 510263 51,407 30,643 18774 201340 48D 44
W 28 0.a0 541573 53,715 33,601 0027 3114680 4ET7 540
020 10.01 0.a0 566,677 56,101 36,731 11300 332360 684 554
w1 1013 0.a0 SOL64T 58,573 60,024 2607 353514 4RI 557
W2 1028 0.a0 617378 61,120 3,463 139218 375005 480 5.50
W2 1042 0.a0 43,966 63,753 67,080 15281 30748 AT8 5.60
WM 1055 080 1707 66,400 70,852 551 419346 676 56
W2s  10.67 0.a0 700,565 0,366 4,756 18031 441087 &4 5.61
W 1077 080 731,085 78,763 984T 465040 672 361
027 1085 0.a0 763,245 21043 30968  4BBTI1 A2 5.62
W28 1082 0.a0 06,783 87,000 3354 513108 4T 5.62
W9 1087 0.a0 832153 01,330 34,128 538200 A2 5.62
W30 1102 0.a0 860,249 03,767 35780 384370 A2 5.63
W 106 090 006457 BOTED 100308 (10345  3TADT 01318 47 SaR
W03z 1108 0.a0 46,759 03,719 104,242 (11213) 39201 619407 6721 5.63
033 1109 980 935608 DTES1 10068 (1L800) 41,035 648744 672 G66
W4 1110 0.a0 1032270 102,195 114,562 (12367 43,001 670460 6721 5.68
035 1110 980 L0773 106704 119807 (12903) 45143 TILT00 &7 57O
W36 1100 0.a0 111421 124,840 (134180 47206  T45586 6721 572
03T 1100 0.a0 116,323 130,261 (13038 49550  TEL207 672 573
038 1108 0.a0 121446 135870 (14424 51935 EIETIE 672 578
03 1107 980 126775 41707 (14831) 5443 £72 541
040 1106 980 132282 47807 (15325  STO071 89RTTI 672 53
W45 1113 0.a0 142,861 183,065 TLI51 1138870 4T 5.06
Ws0 1129 0.a0 100,452 127357 20,385 672 6.03
Wss 1143 0.a0 243,804 181,688 113,256 672 £.07
060 1149 0.a0 200,136 47272 g 140276 2,207 672 £.10
W65 1143 0.a0 368,587 425 502 (56015 174,003 2738306 6721 618
WM 1136 0.a0 4588166 3211373 (67,045) 217,219 3421333 672 £.30
W 1140 0.a0 5,033 966 642,185 (442 271914 4281683 672 639
080 11.50 0.90 6806361 681740 703321 (1103B1) 330313 5341004 672 .45

7 Office of the Chief Actuary(2007), p.30.
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(& 2-10) FHULCIAZ(CPP)Q| WHHAAE

Asa % of
Amount Liahility
(% bellion)
Actuarial liability 7335 100
Assets 1136 15
Unfunded liabilitv 5189 85

A5 AAA, p.66.
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olell utidge] AFAEIAM S 2PdANS AL e FAAIRI]
2)(Office of the Chief Actuary)olME - tieHRARS AAslaL oA
< FHslaL Y= SOItiOffice of the Chief Actuary, 2010).

opfje] <& 2-11>2 TRl 2Pdgk WREL] Hluelt)h <&
2-9>0l ARXELE AR el o3 WHAEE < 2-11>°lA
‘Current CPP(closed group) = g]=]o] ik TI8]3 F 71A] tijle]
7ho] Sledl, F 7HA wist B mjele] HAR|oluy R QlaiM 2
Ashs FofRZo] =] girk ti’t WH Z ‘Closed Group’ ©.& HA]

13) Mgl AR $29412]914)(Office of the Chief Actuary)ollx] 2Pds}
3 gloH, APARIE A7) Had o]f eRe] HETL 3HOoR slodE = (review)
HuAE ZPPeles sl s ASHEES Baxrt Afvciissgel <sia 8=
= RN FEAQ1 W aiM et UEA, ARE 7R 92 AP ROl
Efel] ol thelA AESAS Hagh <3 2-9>°] WHAAE 2AgHPHel| tigh v
B H=o74  TReview of the Twenty-Third Actuarial Report on the Canada
Pension Plan; (Conducted by the CPP Actuarial Review Panel, 2008)°] #|A]%E.
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T OE ﬂ]‘?‘lﬁ’ﬁ 39| 925 ol A= U= ‘Open Group’ = 7N
R o2 vl OASDIS| mIAHTAE 3 Ui S4dAFe] U
A EolA 284k Whalolth = mlef 7Ikixle] o3t Hadgel O Q1%
S FAIE, FAVRME olFe] % AEL wiAdEd <&
2-11>9] ‘Open Group' FAI7|7tE 7502 3l 4AH=H Zlo|ch
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(& 2-11) FUCIAZ(CPP)2| HRAA|E:

of2f ES50{9 ZetoiFet HHE CHRMIHE Hlw

Methodology
Excluding Future Benefit
Accruals Including Future Benefit Accruals

Present Value as at 31 December Current CPP
(in $ billion)” (closed group) Closed Group Open Group
Assets and Contributions

Current Assets 114 114 114

Future Contributions 0 590 1,418

Total Assets (a) 114 704 1,532
Liabilities

Current Benefits 250 250 250

Future Benefits 484 815 1.279

Total Liabilities (b) 734 1.065 1.529
Unfunded Obligation (b) — (a) 620 361 -3
Funded Ratio (%0) (a)/(b) 15.5% 66.1% 100.2%

* Benefit values shown include associated administrative expenses.

A& Office of the Chief Actuary(2010), p.22.

tiebd w2 Y l(Unfuded Obligation) A&7k B 7|9k
Holl 9t “Current CPP; closed group)’®] 7-F- $620(109)0]x1, Tk
3PQ1 “Closed Group'ell 2]t gk $361(109)<1 ¥hH I T}2 Uil
'Open Group'@l] 2J3F mAPFAE= -$3(109)olck old ulel AfE
(Funded Ratio)< A FAuhHo| o8& 29 15.5%°]A%t ’Closed
Group'el] 2J5PH 66.1%°]3L ‘Open Group'(Z7HEEHell <3P 100.2%°]
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2011 | 1,038,288 |35,871|39,785| 280,189 | 38,286 | 318,475 | 3.5% | 30.7%
2012 | 1,042,094 {39,526 43,332 | 297,586 | 42,635 | 340,221 | 3.8% | 32.7%
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2030 (1,110,198 (56,242 |56,815| 632,501 | 158,256 | 790,757 | 5.1% | 71.2%
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340,780
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2014 | 1,054,625 44,457 /50,569 | 334,414 | 53,088
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UEE sk vk 2007 dA 7RI 599 2, AR} 329 W e
3 FEARS 5TH HoR, FeFEo]l A9 100% el ol2x it zh
71#e  Wzi#HelH(Cabinet  Office)®] FFUASHCivil  Service
Pensions Division)°|™, tF-72] #2|dF= APAC & <573 9=
w3 girk22)

i

2
Ll
:
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I
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ofy
5
2

9] e B Alsmloma 1995
3 A of% Sdvic FaERAEe) FERgES A de) 9
FHEH(ASLC, Accruing Superannuation Liability Charges)= AFg3}
of T FEEES ALY S AWt FHeke Aottt HRASA
THRHE(ASLC)S Bk ApAls] gojobd, ehdAgAee] FERARNC,
Normal Cost)olX FFAFHES 2Hlelal SCAPETA| B IAES 7}

71t oz FET 4 Qlth of7)ollA, SCAPESTA] B3 8ol A=

“

%7150] FRALT AT VAL ZAd B A4 Ko
AA BRPAE vE2 PolEd FIppoE S 3elE A
FATRIACE 5ol FF AT018e) R A Aol Fsa

Tl
o2M Aol Wel, AlAEe] =Y FoR = AgHlgel gt

21) °] 3, 58%7} Classic, 3%7} classic plus, 36%7} premium 2|3 Y™A] 3%7}
nuvos®l| 718k 9L
22) $=gAF #2l: Capita Hartshead
partnership: Scottish Widows, Standard Life
Q|HH7KAE: Stakeholder, Standard Life
B33 Scottish Widows, Standard Life, Equitable Life
AWE5A: Hewitt Bacon & Woodrow 5
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Mooy 2 OUrQXoH -

a

AT rorek 2ox M

Hr} Wedt A9le 2 ol S 2 sltk dldd, el

2 g9lo Heahe 2/ HARRAN 2r|HMoR g8 FvHow u

AFATFHEAES] B7PEAS thees Rt = itk A, o

=

=

F 2 2 (Projected Unit Credit Method)23)-2 2-835] ZAHA| =]
— >~

AFAlF<e] 2}e]9l SCAPE(Supperannuation Contributions Adjusted for
Past Experience) A5 AFgs}al, olol] 7]%3le] SCAPE E&/IAIES
PRIt SCAPE A& Aj7I53 Aga7e] FA= o= glom,
SCAPE E3H}7A|&o]ek SCAPE A4S Ha tH|R2 E47|7k5) ot &
&3t Hl&(HE thH] SCAPE 74| T/dAIM = Aol=a ik AlA,
THEF FHUFHES Al SCAPE £IAES At - Frlst
o HFHoR AEFFE HARATHTHHEASLO) S 2HeitRe). o5
2sl] Qg F8 7oA 20079 Ve AIEIVEGES 2.4%,
EHFISES 3.9%27) 1E|3 Aol ATISREITUER] 5.9%E
Agstn ok APLE, RS 52 35 AEXA 7le T ok
Il BFEIAYHGAD)AN  HAsgridrE  Fdsliion,
2007l elFEAAR 1B Hewitt) oM 27T 3 AlRAL

AHE g9l ok

55!

20079 HrHARE ADHY, PRETHISEE HUHOoZRE 19.0%
(20031 19.3%) 22 Yeh}ar gtk SCAPESA(AR7 |e-A21H) 7 o

23) 9= FREAFSAVIEERS 17)01M AAF HrPi2 o2 o Saelagubals 714
o7 sk 9lem, 7Iee] A% F7R(fair price) H7F a2l BRI 9 Al
AFAEAA A F98) A4S TR sl s

24) EFEHFTE 4250 BEFE ol

25) 1598 298 4 gl

26) AHASLC=HFHHE-THULIE + SCAPE H&371&

27) AFFeEe /R gasiA Aesia 9



Y A7 ol BAEE e OdE ARAsATEEe] 2 Aotk
&k SCAPE—rX],_ AF= H 7} 9669 wR-to]al HE7|Fo] 9779 -
Ueht 119 3kes x5 Holx gle e veha vk AFY
T A8 HslE 99 Aw ofslElon), Hax HAYH
3t 209 F= WAL wiizeltt ofol wa}, Re] HF FEl &
AFAFHHEALSC) S HH EFHIARES Avley] UEx e
Aow VeIt o] FHEES 2008 8€HE] A= 1 ik

H

rE (]

—z

(& 38) E= STHUZE| 257FE YPEEHEE
o) . = EZE3E

i 3 20074 20034
Band 1 19,5003 oJ3} 16.8% 17.0%
Band 2 19,501~40,50032-= 18.9% 19.4%
Band 3 40,510~69,0003}-2-= 21.9% 23.1%
Band 4 69,0013 o] 24.4% 25.4%
B 19.0% 19.3%

A}&: Cabinet Office(2008)2} Hewitt(2007)

& 39) B RIS HIYST I SCAPE 4%

(@9): o e

T =2

A=rEAt 401

oAz A 2 = 145
A5 A 2 = 420
A 966

el 977

SCAPE 44 11

A}#: Cabinet Office(2008)9} Hewitt(2007)

~
o

OkloX 2 OHrerieHOok 02 w2

N

Huloo>ofM TEOXE M © = © Nv—



N [
OHo0X = OUrR %0k 3

N

AT rorek ox w2

& 3-10) &= SFANZY SCAPE $X| LY
(@9 o ser)

o 9 o
APLE 714 -17
71ek 714 +8
35 edw -12
FTEYL BEAA +11
2520 2 s +3
A AFgERE) +4
=2 +5
ke 2 +1
7] & +8
Al +11

Ak&: Cabinet Office(2008)2F Hewitt(2007)

E 311) ¥ TPUITY AS4FH BY ASYLLHBALSO
7 E x5 & ¥ ALSC
Band 1 19,500 2= of3} 16.7%
Band 2 19,501 ~ 40,50032= 18.8%
Band 3 40,510 ~ 69,00032= 21.8%
Band 4 69,001 2= o)t 24.3%

A}5.: Cabinet Office(2008)9} Hewitt(2007)

Wzl Aol e FRRFREE, J3A0%, SCAPESHA]
TREE(ALSC)S] 7z 2 ARE 7PARks 53 3599w AT
X 3AY(Civil Superannuation Resource Accounts)E ‘W75t itk 37}
W2l gl sgrkaale] igk AARQl e el AlRii Rl
Hewitt®] A1 2aH 3 (Review of the Accruing Superannuation
Liability Charges)oll 7550} =% slar itk of7|olx, I=845dA=
SAZIHFRS2) A72)0] vIPFFAFHPBO) /Hde] AuArE =t
A H2](Projected Unit Credit Method)ol] we} 2Fgel=S 45k

9= o] Sgolck

28) FRS: Financial Reporting Standard



2. 0= HUSFAHZO| Hlra|HIiH=
7l M= e

192010l =948 vl AUFFLASAEYE= 19861 Awvige] o
TETASRAAA EYIelr] FETLASAECSRS) 9 Al A
FASFERS)Z ©]¢3}eQltl. CSRSE 19841 19 1Y o)A g ot
A ] ©d FEUATAEe| 3, FERSE 1984 19 1

]
=

d olF

AT W] 3% wFaSEAAAAL] 252 sk th30)

192019 =U¥ CSRSO| A7, e «AF7I7IRE x AeAFE
Hx 3d Hla o & AKgsta vy AsAFES AR w2t
59 1.5%, T 59 1.75%, YA 713E 2.0%°19, AE70A]
2717k w2t 5 d o) 2 200 vt AFA] 624, 20 ©]
4304 T|gk QA 604 22]a 304 o)k ARA] 554tk HEg
&8 AR FEUo] HARARRA T%E FEsla vHHAT- o|aH)
el H7t FRREREES Ho] Sirk

198611 =91¥l FERSS| Hodihle «Ag7RI7IZE x 1% x il 3
Hrtelerola, 201 o) AR A 6240 o HAE Aol dAe
A1FEe] Wi 0.1%7F 7RIS f5dael dieide 3ol 0.8%E
e, UrA] Agnle-S ARt digeles o] qltk
22 CSRSE H-EAYWA], FERSE A28 x|gks}
Itk AYS fall e7ue ves P Al Feske Blo] ohet
A oz giAgichs HellAl AAERD Al a2l
feole "art giek

2005 9€ 304 71Fo® JIIRR= 2667 W32), FRZIIA(AXIAL

BDE 47 330l AFFFAE 2467 3ot

oo

=
X

5,
ol
2
S

re
o
18
2>
2

B

29) QIAEEIX(OPM, Office of Personnel Management)ollA 2] 2 =38l S,
30) 13& OASDI, 23 FERS, 3% HAHIAZAS(TSP)S.

31) AFAAHEE CSRS9F T3k

32) CSRS 65%F W, FERS 2014+ H
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NoHoX 2 OUrR1XoH N

AT rored 2o wo

Lt H+aiE7H=

ulx AWkyEAAFe] REfEIH/HEE TgERe] SHAYA T
ARSElE APE7HIAIRE A9 fAkslcE AA B A AR(70d7h 9] A
AT 3 EFEPR ] 71xele] AR 22 FEA R 87y
= ARNEES K - FEsln Aok ARSI AI71S(SFFAS No. 5
Ao4z)olM AWTFAATS] Al B AFHE BrpiA e T4
71T )82l (Aggregate: EANCM)2 ARSsl=ES fgstal Sl
35 Hle] Hrie] SHIEE Eol7] flol] mI=3|AI7 =S| SFAS 35
3 FREAdEAEl] A% HarE Y Tt FEekeS wo ok vf
YA A2 AFH8H7PEA] Sl 7R 23l JAE 7R 9
= "o 19361 Porteous®l| 7REE o HRAIGHI 7PEA O] o=
AH7PEA(PUCM)©| BEHslslr] ofdele 71 de] &8=dd H7pd
2ot} AV FedEE A8sle] FTHIARE LKt HollM oE 3
7p32EE 2lel7h gitk A7 = OPM Akt A 571913l (Board
of Actuaries)®} APFFAIRC] Fastar glom, eFEAA |7 A Al
SRS shes o] itk QARARS(OPM)O Hadsels w7hawt
2 ARE TPARRRE ESE T godAkE aA|(Federal  Civilian
Benefits Programs : Annual Report)E mliid 7kskar Qi) o] Ko
© TTUAFAE ol9fell, FFH AAEE F ARG gk BT
A Hrrasrt okge 5] Stk 2005 ATl ARSH 7
<3 3-12>°f FE=e] Stk

1o

33) CSRS 2%t 9, FERS 2%+ 3

34) CSRS 2214+ 4, FERS 259+ 9

35) FTLATH AR34T7E (NFAME HEFepgrled tigh bl Ak 833t 5
Aloll, BFLAAFTY AB423 % ()3T (b)Feld FEEIAR B Ay 2 2o ek
AREARIE el U



& 3-12) o7 dUSFARZ MEE} 71E

T = 200414 2005t

2PISE 3.25% 3.50%

HERSAEE 4.00% 4.25%

THAISE ZNIER TeF

RE(ERNE) 6.25%

/\]—”J'—g Fx oJ /\]_%].%

g e T A% 7A¥A|(plan experience)

2005 Hr7EAzle] wlEd EFHIEE CSRSE 25.2%°]al FERSE
12.0%°ItH3E 3-13 3=x). AaA7e Aa7A(A-A = CSRS= 24
7+ 10,1919 &, 5,813¢ B2 v]A g del(under-funding) Jeol 2121
FERS®] 73 217} 2,2999 &, 539 B2A] 79| el vk &
3-14 =), AR AgAFe daiAle 24 12,4209 &, 5,761
2 Zo® veha ok AR Ee 2t Alwe] ZEEFR v
AfAT TPes FAgeEa A=EET 9lon, 200539
61.1%=236) YERIL UTHE 3-15 =)

& 3-13) 0|= QUITFRANZY EFEEHE

7 2 EZFHEHZENC)
7HdAt 7.0%
CSRS 187} 18.2%
A 25.2%
7kt 0.8%
FERS X 11.2%
7l 12.0%

A}2: OPM(2006)

36) EFHEE 23.9%9F PIAYAT 40d BHAE 372%F FA
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Nk o >t M S
NMokox = OUre %ok >

a

AT rorek ztox

(& 314) 0lF HEReieI0) p3HRe PIRHPBO)

(k) Al 2, 2005 @A)

of 2
on

T B N }

= CSRS FERS S|

e EA 669.2 38.4 707.6

Bl A A A 2.5 0.7 32
FIAt @) | A A A 412.2 364.0 776.2
A 1,083.9 403.1 1487.0

nEEEHAE (b) 64.8 180.2 245.0
FFAF(AL) (c=a-b) 1,019.1 222.9 1,242.0
7] (F) (d) 437.8 228.1 665.9
SFEANUAL) (c-d) 581.3 (5.3) 576.1

A}2: OPM(2006)

Hselriohe W 71949, HAadETA A 5 5 net
g 5] FolAF B2 HERE FHHoR Alkela glon, Al
Sl wet FAARD Al gl Rehdalo] Anjsh deAla 9ol &
o a7t 9ok = CSRSO 745 e 7ihde] duAin 3 vHd
TS AR 7% BARFTUAE 7.0% FEH nIAYAT ok
(5% ©IAH& 7P9)& A5t FHskES Ho] JIrk9). FERSS Ag%7t
HEgsl Thop HraERdmiost viAHAT 401 d TEATH(LA
A& A7t FekeR Ho] ok Frdat el Al e g
7R Hlel A Aem yehim led], o AlRte] Ay
CSRS9] PIARAT7L A e Sol=e Fpgollr o Ajolr} AA| e
sl gtk 200539 A, <E 3-17>0 eERRE uvlkel Zol, AFHrIE
AR(HT - 2FY7E 6119 2EQl Wi HRAGACYR - FRA)LS 473
o] dejol] Balslel A IR R 1289 et nldsla Sl Ao®

el vlE&2 FdsM, AYH7EEE S - 37-)°] 40.5%<1 7

37) vlgie] AAE gl A 7Rl Akt ASAEEA FEAQ AT b
o AR As] AL,

38) HEsEld Hrlo 8= 7Fg golgh

39) CSRS9| wAGA 7} YT AZsloix gRe] Fapdedseors Baseld e
mid BexelE 4= 7] wiE.

40) IFRFRAA] ZTARNTE 0.8%S 718t HEE S,



W AARRES(YE - TS 9.2%pt 2 31.3%0] BIet Aow
e itk w3k 71EA R Hagk e Ash] 9d Hadsr
A(minimum UAL)2] Aol Qloirds AgajFe] /de=z ﬂ]%%‘@#iﬁ
(PBO)Z #&3l= Zlo] ole} SAFARHABO)S 285k

TEE Hevt o 3-17 #FX).

1—ﬂ —d

& 315) 0lF HBReiI0] ANEIEHEY ARE b

NEE e . :
RE | gpaye | JEEAT | WD (l;ﬂnwb) B J((zt-g)l
wd aze | ez

1980 18.8 29.4 48.2 19.2 29.0
1985 24.2 36.1 60.3 27.0 33.3
1990 20.9 39.9 60.8 31.9 28.9
1995 20.1 37.9 58.0 37.2 20.8
2000 20.2 34.8 55.0 422 12.8
2005 23.9 37.2 61. 1 47.3 13.8
Z. AW = (CSRS - FERS BZRARS} n)AaA% 2} / B2t

AHEE = {(CSRS F54 - A% HIZ 7.0% + u]zJa J7 o415} + (FERS AREZHHAR
+ AT 40d IR} S Beg
A2: OPM(2006)

(E 316) 0lF HEReieR0] AHISHEST AHSLEO bla

(91: Aol 2, 2005 AR}

e R TaEE aHEED) | Aol
[ aL T T —

EQE 40|_|;| Z_Z!__E_ -t 7:"(3) (Onl ol_J : g"?’) (a'b)
1980 36.7 57.4 94.1 37.7 56.4
1985 34.9 52.1 87.0 38.9 48.1
1990 238 455 69.3 36.4 33.0
1995 19.2 36.1 55.3 35.5 19.8
2000 16.8 28.8 456 35.0 10.6
2005 159 24.6 40.5 31.3 9.2

T AR IERE = (EFEIR} v|AYATE B} / By
AAREE = \(CSRS ‘T%J c AR BHT 7.0% + vAYAE o)A} + (FERS AREZHIE
+ YA 409 BEYZHY)) / Hapgd)
A=: OPM(2006)
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OHo0X = OUrR %0k i
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XML rorel rox Ho

(23 32] oj= HUZFRANIY MPLIEHZe FEHE9| 0| Hlw

=1
1
I

804 A Y

50 Se—e

0] 8=

O=0-—gp_g_
®. )..—0?;.:..4.-:.f.f'é-h.:.:.ftﬁ.y_.h.‘.

304 ~g—t="
dAYYE ©

(ABO)
(SH9): 419 g, 2005 @l7h
R = 4
= CSRS FERS Total
AaTaAt 669.1 384 707.5
7kt
- (zsan BEa 243.7 79.5 323.2
(@ 7k
_ 31.5 27.6 59.1
(s nEsEA)
3| 9443 145.5 1,089.8
718 (b) 670.741)
4055 A(a-b) 419.1

2k&: OPM(2006)

41) Mddeze= ABONES 71548 A17F PBO/IES] AFgA13 Fdsledol i, 3 714
7P Alelz 59 dE Afelr} @A



EEES CSRSO| 7% HAR(7.0%)9F VIAHAT oz J2ia
FERS?| 7% ifiﬂi‘u)@r HAHAT 400 BIREeR s
2k 20059 28.6%°14 FAHA LR sfEsle] mA-ATIE A oR
AAsPEA 207539 13%2 sk Stk 71859 A4 A 71kl 2
A 20~25%% FAIBKE AR vepa ok dEAEe] 7, 2005
36.3% 0] 2020dt] FHk| o]E w7lR] fA|ETt 1 o]F CSRS
ATt AAshaA siEela flom, MR 21% FEOE T

Rlelm olnk WA 2 A A ARl AR dE4<le] dRNES sl

d

H
ot} 7)5-e HIxolo] 4.4-3.5u) ol AR SA|HE= Aoz
e 91em(2005d 4.4 2 20753 4.08)), RIHBAHATANTE-

71 FA A 7R 2A o] AE SEshe elA] A4
2 7haslod 2005 Hagolo] 3.8ujjdllx] Ar|AozE 79| njn|gl

o o]28] Ae] HIAYIENE o]FA Erk4d) = 20701t OlEEWOk

ARY NG YN E o] FA HE Aeolth

ii fi

_4

42) ﬁ—lrifﬂioﬂ/ﬂ FREF 0.8%E AR He 589
43) 2075\32] A% HS U] 1.3%¢] £33k

(o)
~

oklox = Olrerieook o2 w2t

N

Huloo>ofM TEOXE M © = © Nv—
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OHo0X = OUrR %0k pae
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AT rorek ox w2

(E 3-18) 0|7 AHaZFRAAZO 4 - X[E - 7|7 - HSFH(H[B)
(S9l: %, Bgo o)
—T_ %I psEd| E
o DR EY ], | A& | 2 |4 e zu
TP IE s v | =5
FA24
1980 7.2 30.4 94 47.1 293 142.6 917.0 100.0
1985 7.2 31.8 19.9 58.9 33.5 205.3 785.6 100.0
1990 5.1 31.2 23.8 60.1 35.9 271.7 649.2 100.0
1995 4.3 31.6 27.1 63.0 36.8 354.0 520.3 100.0
2000 3.9 31.0 28.0 62.9 374 431.8 421.9 100.0
2005 2.7 28.6 24.0 55.3 36.7 441.0 381.5 100.0
R

2006 2.4 29.1 23.8 55.3 36.6 445.1 370.4 100.0
2007 2.3 29.8 253 57.3 37.0 436.8 372.5 100.0
2008 2.1 28.2 25.4 55.7 37.2 436.3 363.9 100.0
2009 2.0 28.1 253 55.5 37.5 4354 355.2 100.0
2010 1.9 28.0 253 55.1 37.7 433.9 346.4 100.0
2015 1.3 269 245 52.7 384 418.0 300.6 100.0
2020 1.0 25.8 23.1 499 374 394.8 254.0 100.0
2025 0.9 24.1 22.3 474 35.5 370.6 212.7 100.0
2030 0.9 23.2 21.1 452 32.7 352.3 173.4 100.0
2040 0.9 20.6 204 429 26.6 3443 104.7 100.0
2050 0.9 18.1 21.7 40.7 22.6 368.8 52.1 100.0
2055 0.9 16.7 22.7 40.3 21.8 384.9 314 100.0
2060 0.9 15.1 234 39.4 21.5 396.4 17.1 100.0
2065 0.9 14.0 23.8 38.7 21.5 402.6 8.3 100.0
2070 0.9 13.2 24.0 38.1 21.5 404.5 3.5 100.0
2075 0.9 12.7 24.0 37.6 21.5 403.5 1.3 100.0

2} OPM(2006)
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. A & Sr0u00z0z0:0
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1979 1934 1989 1994 1999 2004 2009 2014 2019 2040 2065

(23 34] oj7 g

(E% )

T
1979 1984

T
1989

T T T T T T T
1994 1999 2004 2009 2014 2019 2040 2065

FApEA] Wl
Ah= Aeld ol

HEg] ik g5

Fehaold dellde AAE 8EE HlE2

Al Ao Fdela o] FE2 ARSExEs dsks I
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o
OHo0X = OUrR %0k S
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AT rorek ox w2

2 Rkt o7l ARSaAAdsRee] FREEe Ry o)z
Z(intra-governmental  transfer) 2  {Eo]  ARPYHEAN T (Federal
government debt)= FEFE el Fofd Hert vk 7T A
He Asle], THAAFE] vAHATH AT AHEA] 2 R
= 7R I =] o5 ARl He B3] itk ok
vl AETddEe] AR PIREATIE old 715 6,6599 EEl
<= ATl I e Blofthans) AAA R B o, A=
WHemes 7lgel AdHo] SHAAYUA(FERS) 22 FREARARE
(CSRS)E9] 5= 2850l el =7RPgadelxls AHe darka
AWGHAT7E 571 Aol BFfetar, o] Al wigh FEFAE AEA

20| dHslE= ARl S destoloR sk rig Aljlel Re A

3. YE VI SFHSHTZ| CHlEezAT

1950t SRR 213 T (civil  servant)?}t  FFZAKpublic
employee) & 913+ Ayt €] EAls ot 195935 =7k
TARFOR B9Elo] 2gHEon, 19849 THAF NEor 15 =
HAF7IEAE) 7K 9 A TR FEs Ak H2
50 g7 23 FAAAAle] AR dYsiE]e]l FET

A =7F B Fho] BUg o] HIRE FHEES Ho] jlen,

44) 2005 7|5 v AT (Federal Debt)2 7,9794¢] 22ig, =4 2 o= tiit
AEANFIT 4,624409 D] 2 FAZE FEANF (Intra-government debt) 3,3464<] &
22 PAEo] glom, FATF ARl FhadEvEe] X U

45) @A ZAFS AN AFAT 12,4209 DHE v AWHF AFEIA F-
AJF-2(Federal employee and veteran be payable@=)ol] ol APdslar s



AT HEeta dfHe SALFATS| A "k ok

P& F3AATY ASH7HAE Hd 59 F7I= Aldska e A
A ES] cHAEE S(scaled premium)i2) I} A7|ER|Fe] A%
o7 goRl 4 glrh 1964\ d AWGAANY o] T2 A8 THARAR AP

ot T - A7 ZH%"%%% =071 Hﬂ 711ﬁ%7ﬂ]§‘-"4 Yghow %_‘_%i?'{}

ol fiEsle 725 2 e SAl, S3ladel et AriFes
E 533le 7199l AyE & xS dhe RS 2w vk 9 o

2HHAE ] AL FFAR F7P} vhEeke
= =of 9}

g 20041 APFAARY olF A1EE7IEEE (2100 TISAHES
AFAIE o] 120%40) el FAET QAR SARAR B W
sPF B0 #old Bt vk AR eR IeAdAEY FETEE
AT RJetes ke WPt AgEe oM, A, w7
FAAES] Fi 2 dele $AGEY 4L, thy, BE

= 200939 o277k wid 0.129%% skadn 1 o]F uwpd
0.354%4 1sle] 2017 18.3% = AFdkes & w48) AsiAl FAlst
5 ofa vk olHd AR BER QS AeTE 7Rl A

A4S ke oM dARER 2ol Felgla g 4= 9tk

[‘—]o

46) FAAF] 21009 EX7|FE 100%HLF 2& Z1E o] A9 IgAdTe] FoFEe]
AT vlE F o =) R

47) 2009l A% 0%194% ﬂ‘ﬁ =9 B3z I3

48) 2017l FAYAFe 287 IA)3h

o

oklox = Olrerieook o2 w2t
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2010 | 265,451 | 25,826 | 30,805 | 33,835 3,084 36,919 13.9%
2015 | 286,162 | 27,649 | 31,059 | 49,606 4,492 54,098 18.9%
2020 | 295,569 | 30,092 | 31,090 | 72,453 6,556 79,009 | 26.7%
2025 | 295,247 | 31,157 | 30,952 | 99,797 9,239 109,036 | 36.9%
2030 | 296,267 | 30,315 | 30,654 | 120,050 | 12,407 | 132,457 | 44.7%
2035 | 296,912 | 30,081 30,087 | 135,621 | 15,800 | 151,421 | 51.0%
2040 | 295,434 | 29,793 | 29,210 | 145,137 | 19,029 | 164,166 | 55.6%
2045 | 290,308 | 29,346 | 28,061 | 149,621 | 21,450 | 171,071 | 58.9%
2050 | 282,526 | 28,408 | 26,688 | 150,107 | 22,330 | 172,437 | 61.0%
2055 | 272,063 | 27,190 | 24,883 | 153,575 | 21,440 | 175,015 | 64.3%
2060 | 259,265 | 25,778 | 23,070 | 157,427 | 19,571 | 176,998 | 68.3%
2065 | 244,864 | 24,296 | 21,318 | 160,689 | 17,923 | 178,612 | 72.9%
2070 | 229,451 | 22,780 19,642 | 162,876 | 16,854 | 179,730 | 78.3%

50) RBE A Ul AeSEArE, dErat 19 7K 2 ge) B o)

EAIE Yehlie A3Esd



HAAAF FgARs 20101 227 el 20279 263 (20101
H Lo STyt olfelle Ak 2asiel 2070 dele 187 Holl
ol& ZoR AYHEtE YAFTEAR: HAA Al ARl dEe W
o, oleloll= AR} AFdEE Sl oeiME Y& WA Hrk
BT AEtEe AT FeA7E A= B8kl 207087}
A &Aooz ZrIE Aoz AYEE ol 109 dAlEe] 7RI
o Tk,

HARETE A 98l A FaAls Fols 1A Anun, g44
T GAF FEARE IMFolR7R e M8 S7IAY HAPdal= et
Wk LEe71eh AN RRY(nd FUEEH) S AXNWAM J5she @%
< B3om, o|dx AusaAe w&aH SEAE Bela slovt

WAFSFAE SRS B Sk S Hola Qo FEAE

d

i =]

ded vl B AEE Q3] Hdds o] Aoz s 44
A7t wEsiir] FoAAETTR T3 S715A1E Kolal Sk

HAAE goAEe] gt AAnE AuEW A A 717 ZAA
AR Vet 2010390E 7,8302] 91 EFAF AEde 2070
9 60x o] ol& H==2 FHM S FoR HAYErt FoxEY
o] gk ARleRE AFTEAT AEH R FrkehH, Altte] 2
ol we} 1909 Bidad vk A de & F ok

da7 dAEE 9t HRF AERE AU Ayl m=d 54
7o AEde] BHAF FgoRE Fold os Al edvke He ¢
T 9ok 2010 B F A& 9,9359 9 T EFAFo] 2A[sh=
H]Z0] 74.3%% UeRB=d), 2070d0ls H2Fe] A|Edo] 69% 3,024
o] o 0|5 Aoz MyE|n EFAFe] XK= HlT-S 87%° 2 LE}
Ut 7S VIEeR oddls FoREde] T2 YAl o

YIS Lok, S199)7] o|F duiddEe] s Ak 21

L

i

il

105

Pl

OHloX 2 OHrRJo>= 02 »

N

Huloo>oM TEOXE M © — © N—



ORlox 2 OUre X0k o

N

XML rorel rox Ho

6

K
iy
2
DY
M
e
o
S~
>
-l (
-

i

A= QT 5 gl AgEnE Edle
WA AgAE B ArA] Sl e AARE AR East vk
2010 WY ol A=S WHIE A Al mER, AR

=2 20164390 142 o8 Hugse] =2 ZoR diE]a o] $HE
= FARRPE AR AgEe] 71ge] asl| AlRsld 2024d0l= 715

(¢4
b
i
pa
g
L

A}
qu_,
&

=, ARKIEAI=E d JEE RIS 78 ARrTEe] 2022190 24

Ueh b, Bz Dk 4o R/Pel= Etelal ods] Ay =

APk A2E o 5 ek



(E 42) NSl Ry R
(&4 o o, 447h
T2 TS
N ] il
2010 21,849 | 13,956 7,893 13,829 | 13,535 | 294 8,019 109,623
2015 | 29,129 | 20,456 | 8,673 | 25,340 | 24,909 | 431 | 3.789 |137,664
2020 34,646 | 27,913 6,733 48,032 | 47,444 | 588 -13,386 | 112,211
2025 36,241 | 36,241 0 81,895 | 81,132 | 763 -45,654 0
2030 47,782 | 47,782 0 121,284 | 120,278 | 1,006 | -73,502 0
2035 62,060 | 62,060 0 164,587 | 163,280 | 1,306 | -102,527 0
2040 79,699 | 79,699 0 217,827 216,149 | 1,678 | -138,128 0
2045 98,915 | 98,915 0 283,318 | 281,236 | 2,082 | -184,403 0
2050 121,640 | 121,640 0 364,927 362,367 | 2,560 | -243,287 0
2055 147,596 | 147,596 0 464,328 | 461,222 | 3,107 | -316,732 0
2060 177,731 177,731 0 589,544 | 585,803 | 3,741 | -411,812 0
2065 214,145|214,145 0 745,673 | 741,166 | 4,507 | -531,528 0
2070 258,600 | 258,600 0 935,2351929,792 | 5,443 | -676,636 0
(E 43) ST MRy spEs
@ o 2, 3P
T AEXE
O: (=) PSP Z10H
e I e f} A | 2o || BT | IR
=
2010 | 23252 | 15,837 | 7,415 | 13487 | 13,154 | 333 | 9,765 | 111,575
2015 | 35,575 | 25,703 | 9,872 | 24263 | 23,722 | 541 | 11312 | 167,281
2020 | 46,809 | 35,146 |11,663| 44,708 | 43,968 | 740 | 2,102 | 201,268
2025 | 53,080 | 45,837 | 7,243 | 75,046 | 74,082 | 965 | -21,967 | 140,448
2030 | 60,511 | 60,511 | 0 | 108,667 | 107,393 | 1,274 | -48,156 0
2035 78,620 | 78,620 0 145,006 | 143,351 | 1,655 | -66,386 0
2040 |100,976 | 100,976 0 186,201 | 184,076 | 2,125 | -85,225 0
2045 | 125,322 | 125,322 0 230,776 | 228,138 | 2,638 | -105,454 0
2050 | 154,114 | 154,114 0 279,472 | 276,228 | 3,244 | -125,358 0
2055 | 187,000 | 187,000 0 356,520 | 352,584 | 3,936 | -169,521 0
2060 |225,180 | 225,180 0 456,146 | 451,407 | 4,740 | -230,966 0
2065 |271,315| 271,315 0 580,250 | 574,539 | 5,711 | -308,935 0
2070 | 327,637 | 327,637 0 731,038 | 724,142 | 6,896 | -403,400 0
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Hr | FUHE | XEHE | SYHIE | fAHIE | 7ISMEHIE | MAENE

2010 |13.0[3.7)[10.7] (1.5) [18.5] (3.5) [172.4] 2.0) [ 83 ] (-0.8) | 0.0 | (0.0)

2011 |13.7][(4.9)|11.1| (3.6) |18.6] (0.8) |167.6|(-2.8) | 8.1 | (-2.6) | 0.0 | (0.0)

2012 14462 [ 11.7] .1y [193] 3.5) [165.1]-1.5)[ 7.8 ] (:3.8) | 0.0 | (0.0)

2013 [ 15.1](5.2) [ 12.1] 3.6) [19.4] (0.3) [159.9](-3.2)[ 7.5 | (2.7) | 0.0 | (0.0)

2014 15954 [12.6| 4.3) [19.4] (0.1) [153.5](-4.00[ 72| (:3.9) | 0.0 | (0.0)

2015 [16.9]G.7)[132] 4.6) [19.4] (-0.0) [146.6] (-4.5) [ 6.9 (-4.8) [ 0.0 | (0.0)

2020 |23.1[(6.7)[17.8] (6.8) [18.6] (-1.0) [104.7] (-7.3)| 4.5 | (-10.6) | 0.0 | (0.0)

2025 |30.8((5.5)[22.9] (4.4) [16.2] (-2.5) ] 70.7 [ (-6.6)| 1.9 (-21.6) | 0.0 | (0.0)

2030 |37.0](2.9)[25.1] (1.0) [14.0] -1.7) | 55.7 [ (-2.6)| 0.0 | (0.0) [11.1] (0.0)

2035 |41.0](1.8)[25.8] (0.3) [14.0] (0.0) | 542 [(-03)[ 0.0 (0.0) [11.8] (0.6)

2040 |44.2](1.5)]25.8] (0.2) [14.0] (0.0) | 54202y 0.0 (0.0) [11.8] (0.5

2045 |46.6((0.7)]25.8 | (-0.5) [14.0] (0.0) | 543 [ (0.5) [ 0.0 (0.0) [11.8](-1.0)

2050 |48.7[(1.3)[25.4] (0.3) [14.0] (0.0) | 55.1 [(-0.3)[ 0.0 (0.0) [11.4] (0.6)

2055 |52.9((1.7)|26.7| (1.2) [14.0{ (0.0) | 52.5 |(-1.2)| 0.0 | (0.0) [12.7] (2.5)

2060 |57.4((1.5)|28.4| (1.2) [14.0{ (0.0) | 494 |(-1.2)| 0.0 | (0.0) [144| 24

2065 |61.3[(1.2)[29.9] (1.0) [14.0] (0.0) | 46.8 [(-1.0)] 0.0 (0.0) [15.9] (1.9)

2070 |64.4[(0.8)[31.2] (0.7) [14.0] (0.0) | 448 [(-0.7)]0.0] (0.0) [172] (1.3)
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31
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1975

5.75

5.60

5.42

5.33

5.13

4.96

4.69

4.35

4.37

4.21

4.02

3.88

3.77

1980

5.87

5.79

5.04

5.10

5.01

4.90

4.74

4.60

4.44

4.29

4.14

4.00

3.89

1985

5.18

5.07

5.37

5.30

522

5.10

4.94

4.79

4.62

4.45

4.29

4.13

4.02

1990

4.98

4.98

4.88

4.79

4.80

4.63

4.58

4.86

4.68

4.50

4.31

4.12

3.98

1995

4.55

442

4.29

431

4.21

4.20

4.01

3.95

3.89

3.84

3.79

3.75

3.85

2000

3.80

3.81

3.84

3.86

3.88

3.88

3.84

3.79

3.74

3.70

3.66

3.63

3.60

2005

3.66

3.68

3.72

3.75

3.78

3.78

3.75

3.70

3.66

3.62

3.59

3.56

3.53

2010

3.60

3.62

3.67

3.70

3.73

3.73

3.70

3.66

3.62

3.58

3.55

3.52

3.50

2015

3.56

3.58

3.63

3.67

3.70

3.70

3.68

3.64

3.60

3.56

3.53

3.50

3.48

2020

3.54

3.57

3.62

3.66

3.69

3.69

3.67

3.63

3.59

3.55

3.52

3.49

3.47

2025

3.54

3.57

3.62

3.66

3.69

3.69

3.67

3.63

3.59

3.55

3.52

3.49

3.47

2030

3.54

3.57

3.62

3.66

3.69

3.69

3.67

3.63

3.59

3.55

3.52

3.49

3.47
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1975

5.75

5.60

5.42

5.33

5.13

4.96

4.69

4.35

4.37

421

4.02

3.88

3.77

1980

5.87

5.79

5.04

5.10

5.01

4.90

4.74

4.60

4.44

4.27

4.10

3.93

3.79

1985

5.18

5.07

5.37

5.30

5.19

5.04

4.83

4.64

4.42

423

4.04

3.87

3.74

1990

4.93

4.90

4.67

4.51

4.46

4.26

4.17

441

4.22

4.05

3.87

3.70

3.56

1995

4.14

3.97

3.76

3.73

3.61

3.58

3.42

3.37

3.34

3.31

3.29

3.27

3.36

2000

3.13

3.11

3.09

3.09

3.09

3.09

3.08

3.07

3.06

3.06

3.06

3.07

3.06

2005

2.64

2.65

2.66

2.68

2.70

2.71

2.73

2.75

2.77

2.79

2.82

2.85

2.85

2010

1.51

1.52

1.55

1.57

1.59

1.61

1.64

1.66

1.68

1.71

1.74

1.77

1.77

2015

1.48

1.50

1.53

1.55

1.57

1.59

1.62

1.64

1.67

1.69

1.72

1.75

1.76

2020

1.47

1.49

1.52

1.55

1.57

1.59

1.61

1.64

1.66

1.69

1.72

1.75

1.75

2025

1.47

1.49

1.52

1.55

1.57

1.59

1.61

1.64

1.66

1.69

1.72

1.75

1.75

2030

1.47

1.49

1.52

1.55

1.57

1.59

1.61

1.64

1.66

1.69

1.72

1.75

1.75
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1992 41,892 33,756 7,848 288
1993 43,953 35,342 8,267 344
1994 44,500 35,444 8,672 384
1995 47,471 38,003 9,025 443
1996 49,321 39,378 9,445 498
1997 50,137 39,732 9,860 545
1998 51,687 40,795 10,306 586
1999 53,534 42,154 10,714 666
2000 55,418 43,494 11,195 729
2001 57,380 44,871 11,689 820
2002 59,061 46,068 12,096 897
2003 60,892 47,302 12,647 943
2004 62,679 48,495 13,197 987
2005 64,557 49,828 13,732 1,017
2006 66,030 50,674 14,307 1,049
2007 68,044 52,124 14,831 1,089
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1992 | 21,691 1,629 20,062
1993 20,105 2,206 17,899 A1,586 AT3
1994 17,847 1,884 15,963 AN2,258 Al1.2
1995 | 16,723 2,325 14,398 Al1,124 263
1996 18,121 2,260 15,861 1,398 8.4
1997 16,498 1,099 15,399 A1,623 29.0
1998 | 15,119 2,120 12,999 A1,379 N84
1999 | 14,914 2,643 12,271 2205 A4
2000 16,690 2,352 14,338 1,776 11.9
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1. Overview of the International Labour Organization
(ILO) and its social security mandate67)

The International Labour Organization (ILO) is one of the
specialized agencies within the United Nations (UN) system. The
history of the ILO dates back to its commencement in 1919 as a
part of the Treaty of Versailles and hence was older than the UN
system established after the World War II. The ILO has been
integrated into the UN system since 1946 as the first specialized
agency in the UN System.

The Constitution of the ILO stipulates the mandate of the ILO,
namely the promotion of social justice and internationally recognized

human and labour rights in its member States.

Social security is a fundamental human right recognized in
numerous international legal instruments, such as the Declaration of
Philadelphia (1944), which is an integral part of the ILO
Constitution, and the Universal Declaration of Human Rights (1948)
adopted by the General Assembly of the United Nations.68)

The ILO Declaration on Social Justice for a Fair Globalization was
adopted by the 97th International Labour Conference in 2008. The
Declaration has confirmed that the ILO has the obligation to extend
the programmes in order to achieve objectives of full employment

and the raising the standard of living, a minimum living wage and

67) ILO website: http://www.ilo.org; The International Financial and Actuarial Service
of the International Labour Office (ILO FACTS), Financial Actuarial and
Statistical Branch, Social Security Department, International Labour Office,
Geneva, January 2000.

68) World Social Security Report 2010/11, Providing coverage in times of crisis,
International Labour Office, Geneva, 2010.



the extension of social security measures to provide the basic income

to all in need.

Currently, Social Security Department of the ILO is working on
three main objectives, namely, (1) the improvement of the global
knowledge base of social security which are notably represented in
the continuous activities of Social Security Inquiry (SSI) and in the
web-based knowledge sharing platform called ‘Global Extension of
Social Security’ (GESS), (2) the support in the policies to extend
social security and (3) the support in the improved governance on
social security, including the provisions of technical services and the

capacity-building activities.

2. ILO legal instruments
-Conventions and Recommendations69)

The ILO Conventions and Recommendations’0) are the summary of
the international good practices as well as the internationally accepted
standards on labour issues. The International Labour Office, as the
Secretariat of the International Labour Organization, is expected to
promote the ILO Conventions and Recommendations and hence to

provide technical assistance in line with these legal instruments.

Among the updated eight’) ILO Conventions on social security,
Convention 102 is deemed as a flagship Convention since it gives a

comprehensive coverage of all the nine social security benefits.72)

69) See http://www.ilo.org for the original texts of ILO Conventions and
Recommendations.

70) The difference between the Conventions and Recommendations is that the
Conventions can be ratified by the member States and that the Conventions
become binding once they are ratified while the Recommendation are not subject
to ratifications by the member States and hence they are non-binding.

71) Nos. 102, 118, 121, 128, 130, 157, 168 and 183.
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The Conventions concisely summarizes important dimensions of social
security such as contingencies covered, person protected, benefits (e.g.
packages, duration of benefits, the minimum level of benefits),

qualifying conditions and financing.

For example, as for old-age benefits, it is stipulated that the
benefit should be a periodical payment with the level at least 40 per
cent of the previous earnings after 30 years payment of contributions,
indexed in line with the general level of earnings or the changes of
the cost of living. The maximum contributing years for qualifying for

old-age pensions cannot exceed 15 years.

As technical services are to promote the ideals and good practices
expressed in the form of the ILO Conventions and Recommendations,
it is essential that technical services should be provided to introduce
social security schemes and benefits in line with the ILO
Conventions an Recommendations and to improve the existing
schemes, notably the coverage and benefits, to make them in line
with the ILO Conventions and Recommendations or, at least, that the
conclusions and recommendations arising from technic services should

be non-contradictory with the ILO Conventions or Recommendations.

It is of course important that long-term financial sustainability of
social security schemes should be guaranteed and ILO technical
services have been provided on actuarial valuations of social security

schemes in responses to the requests of member States.

72) Medical care, sickness (cash) benefit, unemployment benefits, old-age benefit,
employment injury benefit, family benefit, maternity benefit, invalidity benefit
and survivors’ benefit.



3. International Financial and Actuarial Services?3)
(ILO FACTS)

National social protection systems distribute between 5 and 30 per
cent of Gross Domestic Product (GDP), depending on the state of
economic development, through the provisions of social assistance,
health care, long-term benefits such as pensions and short-term
benefits. These transfers have substantially improved the poverty and
the income disparity in many developed countries where extensive

social security benefits are provided.

Good governance, especially financial governance of social
protection schemes, is essential for long-term sustainability of social
protection schemes. The ILO has been providing actuarial services to
social security schemes in its member countries since 1940s. The
International Actuarial Service was established formally in the early
1970s, and the Service has been called the International Financial and
Actuarial Service or ILO FACTS since the ILO biennium 1998/99. It
is the oldest and only internationally operating non-profit actuarial
consultancy unit with an exclusive focus on social security financial

issues.

The mission of ILO FACTS is the improvement of the financial
governance of social security schemes of the ILO member States
through the provisions of technical services and the capacity building
on sound quantitative assessments and planning of social security

schemes. As the ILO promotes the idea of enhancing the social

73) The International Financial and Actuarial Service of the International Labour
Office (ILO FACTS), Financial Actuarial and Statistical Branch, Social Security
Department, International Labour Office, Geneva, January 2000, Internal
guidelines for the actuarial analysis of a national social security pension scheme,
June 1998, ILO
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security governance through tripartite participation and dialogues, 1LO
FACTS provides services not only to governments but also workers’
and employers’ organizations. ILO FACTS aims at a neutral and
impartial nature of its advisory services though the participation of

tripartite partners.

The range of services extends from actuarial valuations and
reviews of social security schemes which provide several benefits
such as pensions, health care, employment injury benefits and
unemployment benefits, and comprehensive financial, fiscal and
economic analysis of social security reform proposals, to the training
of quantitative social security experts and transfer of knowledge and

techniques to member countries and institutions.

ILO FACTS has developed concepts and techniques on social
security financing issues and make these available by disseminating
in the forms of publications. For example, a series of textbooks
named as ‘Quantitative methods in social protection’ have been
published in collaboration with the International Social Security
Association (ISSA). Several technical guides are also available on the
ILO models.

In addition to these general textbooks and technical guides,
numerous technical reports on country- and scheme-specific actuarial
valuations and financial assessments are available as products of
technical services conducted by the ILO although some of them are

confidential due to their political nature.



4. Guidelines for the actuarial analysis of a social
security scheme’4)

4.1 Objectives of an actuarial valuation

The central objective of an actuarial valuation is to assist the
management of social security schemes to ensure the long-term

financial, fiscal and economic viability of the social security schemes.

Actuarial valuations of existing social security schemes should (1)
assess the long-term financial sustainability of the existing scheme
without changing the current benefit provisions and the current
contribution rates (i.e. status-quo scenario), (2) advise the scheme
management on measures to ascertain the financial equilibrium,
including future adjustments of both income side (e.g. contribution
rates, national subsidies, investment income) and expenditure side
(e.g. future benefit indexation, future increase in retirement age,
future Dbenefit rationalization by changing the benefit formulae,
administrative expenditure), and (3) assess the long-term financial

sustainability of the reform options recommended under (2).

Actuarial valuations of new schemes should establish the future
financial development of planned social security schemes in response
to different options (e.g. contribution rates, benefit calculation

formulae) if any.

74) Internal guidelines for the actuarial analysis of a national social security pension
scheme, June 1998, ILO
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4.2 Methodologies

Classical actuarial techniques in private insurance and social

insurance

Actuarial valuations of social security schemes should, of course,
rely on standard actuarial mathematics for social insurance schemes.
Basic classical and fundamental techniques, common to private
insurance and to social insurance are roughly classified into two main
elements, namely (1) the wusage of occurrence / transitional
probabilities (e.g. mortality rates, life tables), (2) the usage of interest
rates (e.g. discount rates, present value factors) and the combination

of these techniques (e.g. life annuities).
Consistent global demographic, labour force and economic frame

As many social security schemes cover substantial part of the
population in countries, it is essential that actuarial valuations of
national schemes should take a due account of the general
demography, the labour force and the employment (as a linkage to
the insured population of the schemes), macro-economic indicators
such as GDP growth, wage increase, inflation and the investment
return. Exceptions from this general rule could be made only in the
cases of small schemes covering only a fraction of the economically
active population. This requires an establishment of the projection of
general population with adequate assumptions mainly on fertility
rates, mortality rate and (net) migration rates, of the labour supply
frame coherent with the established population projection, of the
macro-economic frame consisting with GDP, the labour productivity

(i.e. GDP per employed) and the employed population.



Figure 1, Hierarchical dependency structure of the ILO model
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Cohort flow-method approach

As the projection of long-term benefits, such as pensions, should

assess the financial impacts of long-term aging process, the projection
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model must use a cohort flow-method approach for generating future
generations of pensioners and insured persons on a single age basis,
separated into males and females. The average past contributing
period and the average past insurable earnings should be produced in
the projection to calculate the average benefits of newly awarded
beneficiaries. Where necessary, the distribution of past contributing
periods and salary should be used, especially in the case of the
assessment of minimum and maximum benefits to be produced and

analysed in the projection.
Horizon of the projection

The projection period must be made until the time when social
security schemes reach near-maturity state, normally at least 75 to
100 years in order that the cohort of the newly born population in
the first projection year should have been deceased in the final
projection year. For more mature scheme, a shorter projection period

could be adopted.

4.3 Content of an actuarial report

The ILO proposes a standard content of the actuarial report,
starting with (1) the executive summary, followed by (2)
demographic, economic and governance context, (3) analysis of the
current situation, (4) actuarial projections according to status-quo and

reform options and (5) conclusions and recommendations.

The demographic, economic and governance context and the
analysis of the current situation should include the information and
analysis of the past in order to cater for the future assumption setting

of the projection and also should provide assessment of the coverage,



benefit adequacy’>) and overall scheme governance so that
recommendations could be provided from the angles of the

improvement of the scheme.

The quantitative analysis dimension of the scheme usually includes
the social insurance coverage ratio compared to the employed
population, the demographic ratio, the average replacement ratio and
the PAYG cost rate as the product of the demographic ratio and the

average replacement ratio.

These indicators are essential for summarizing and communicating
the projection results in brief and need to be roughly verified by
relying on other related indicators, such as the demographic ratio of
the general population and the replacement rate of the mature stage
by using other information such as the average contribution period,
the average salary base used for the pension calculation, the
valorisation of the past wages (i.e. the adjustment used for the past
wages to be adjusted for the pension -calculation), the pension

indexation and, above all, the stipulated pension formulae.

The reform options do not only include the reforms proposed by
the member States but very often include standard measures to make
the schemes financially sustainable, even not now but in the long
run, including the normal retirement increase, the changes in the
indexation of benefits, the rationalization of benefits and the gradual

contribution rate increase.

75) This includes the crude assessment from the angle of international best practices
and the international legal instruments such as the ILO Conventions and
Recommendations.
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5. Country examples of ILO actuarial valuations in Asia

5.1. Thailand76)

Based on the Social Security Act 1990, Thailand has set up Social
Security Office (SSO) in the Ministry of Labour and introduced
social security benefits in different phases. Firstly, sickness (including
both health care and cash benefits), maternity, death and invalidity
benefits were introduced in 1990 and subsequently, old-age and child
benefits were introduced in 1999. Due to the qualifying condition of
the minimum 15 years of old-age pensions, the first pensions will
appear in the year 2014. In addition to this scheme for private-sector
workers, civil servants are provided tax-based defined benefits as well
as retirement lump-sum through a saving scheme called Government
Pension Fund (GPF). Non-contributory anti-poverty pensions of
providing 500 Baht per month per person have been provided since
2009 to those who are not beneficiaries of civil service pensions or
future SSO pensions (after 2014).

The SSO scheme is to provide old-age pensions after 15 years of
contributions with 1 per cent annual accrual rate, which has been
already amended to 20% accrual for the first 15 years and 1.5%
annual accrual for contribution years after 15 years, from the
retirement age of 55. The contribution rate is in total 6% borne by

3% by employers and the other 3% by workers.

At the request of the SSO, the ILO Sub-regional Office for East

Asia in Bangkok has conducted the actuarial valuation of Thai Social

76) Thailand, Technical note, Actuarial review of the old-age benefit branch of the
Social Security Fund, ILO, Sub-regional Office for East Asia in Bangkok, 2004



Security Scheme for private-sector workers.

As the scheme is still very young without any pensioners at
present, the project horizon is set at 2100. The demographic
projection followed the projection of the National Economic and
Social Development Board (NESDB) up to 2025 (the final year of
the NESDB projection) and afterwards the UN Population Projection,
namely slightly recovering the total fertility rate to 1.9 in 2100 and
improving the life expectancy further to 78 years for men and 83.8

years for women in 2100

Table 1, Demographic projection

KEY ASSUMTIONS

Year 2000 2005 2010 2015 2020 2025
Total Fertility Rate (TFR)
(Children per woman)
Medium Variant Assumption 1.8 1.8 1.8 1.7 1.7 1.7
Life Expectancy at Birth (in years)
- Male 67.1 68.6 69.6 70.6 71.4 72.2
- Females 74.8 75.8 76.6 774 78.2 78.7

MAIN RESULTS (Medium TFR A ion)

Year 2000 [ 2005 ] 2010 2015 [ 2020 [ 2025
Population (in thousands)
- Total 62236 65016 66153 67115 67880) 72301]
- Males 30665 31934 33071 34034 34799 35313
- Females 31571 33082 33082 33082 33082 36988
Age Structure (%)
-0-14 24.7%) 22.9%) 21.6%) 20.8%) 19.8% 17.9%)
-15-59 65.9% 66.8% 68.6% 68.8% 68.0% 62.8%
- 60 and over 9.4%) 10.3% 11.7% 13.9% 17.0% 19.3%

Sources: NESDB (key assumptions), ILO (projection)

One of the key assumptions for the long transition period toward
the maturity of the scheme is the speed of the formalization of
workers in the private sector and the social security coverage rate
improvement of the SSO within the private-sector workers. The

assumption was made as follows after consultation with the SSO:
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Table 2, Estimated population, labour force, employed and covered

population

Year Base Year Projection
2002 2010| 2020 | 2030 | 2040 | 2050 | 2060 2070| 2080 | 2090 | 2100
Populati 63385| 67448| 71143| 73002| 73087| 71471| 68922| 66358| 63916 61595 59655
(Annual increase) 0.9%| 0.7%] 0.4%| 0.1%]| -0.1%] -0.3%| -0.4%| -0.4%]| -0.4%| -0.4%)] -0.3%
Populaion over 15 years old 49243| 54165| 58636| 61412| 61933| 60568| 58447| 56236( 54077| 52118| 50480
Labour force 34261 35227| 36128| 36974| 37375| 37758| 38121| 38462( 38777| 39063| 39315
(Annual increase) 1.3%| 1.0%| 0.3%| -0.2%| -0.4%| -0.5%| -0.5%| -0.5%| -0.4%]| -0.3%| -0.3%
Labour force participation rate: 69.6%| 65.0%)] 61.6%| 60.2%| 60.3%| 62.3%| 65.2%| 68.4%| 71.7%)| 75.0%)| 77.9%
Employed populati 33061| 36212| 38573| 38716| 37567| 35815| 34001| 32397| 31016 29916| 29019
(Annual increase) 3.0%| 1.1%] 0.3%| -0.2%]| -0.4%] -0.5%| -0.5%| -0.5%| -0.4%| -0.3%)| -0.3%
Private sector workers 11265| 12958| 14626 15507| 15849| 15875| 15797| 15743| 15734| 15815 15960)
(Annual increase) 2.3%| 1.7% 0.9%| 0.4%| 0.1%] 0.0% 0.0%| 0.0%[ 0.0%]| 0.1%) O.I%|
Legally covered populati 8988| 10634| 12260| 13188| 13625| 13767| 13798| 13836| 13902| 14040| 14230|
Contributors 7048 8820( 10870| 11695 12083| 12208 12228| 12254| 12304| 12414 12563
(Annual increase) 15.1%| 2.7%]| 1.7%| 0.5%| 0.2% 0.0%| 0.0%| 0.0%] 0.1%] 0.1%| 0.1%
Coverage in % of employed population 21.3%| 24.4%| 28.2%| 30.2%| 32.2%| 34.1%| 36.0%| 37.8%| 39.7%)| 41.5%| 43.3%
Coverage in % of legally covered pop. 78.4%)| 82.9%| 88.7%| 88.7%| 88.7%| 88.7%| 88.6%0| 88.6%0| 88.5%0| 88.4%| 88.3%

The result shows that the demographic ratio, the ratio of the
number of pensioners divided by the number of contributors, will
increase to more than 50% toward 2010 due to the aging of the
population and the replacement ratio will increase to more than 40%
toward the end of the projection period of 2100, as a consequence of
the prolongation of the contributing period and also of the fact that
the pension calculation base is the average last 5-year salary, not the

whole working life average.

The pay-as-you-go (PAYG) cost rate, namely the contribution rate
sufficient to balance the expenditure and the except for the
investment income and expressed as the multiplication of the
demographic ratio and the replacement (or financial) rate, will
increase to the order of 22%, which goes far beyond the current
contribution rate of 6%. The general age premium (or contribution)
rate, namely the constant contribution rate so that the reserves at the
end of the projection period become nil, was estimated at the order

of 13%. Under the status-quo conditions, namely in case the same



contribution rate and the benefits are kept for the whole projection
period, the reserves are to be exhausted in 2048. These have
provided key information to the SSO tripartite Board that some

reform measures should be carried out in the course of time.

In addition to the findings on the financial sustainability of the
scheme, the actuarial valuation report also made observations on the
relatively low replacement rate stipulated in the regulation and has
provided a set of recommendations which includes the improvement
of the benefit formulae (from 1% annual accrual rate to the formulae
of 20% for the first 15 years of contributions and 1.5% annual
accrual rate for the contributing years exceeding 15 years), the
consideration for the indexation of benefits after benefit awards and
the regular adjustment of the contribution floor (1,650 Baht per
month) and the contribution ceiling (15,000 Baht per month) all of
which have never taken the place in history of the SSO, and the
future strategies of making the SSO pensions financially viable,
including such standard measures as the gradual increase of the
retirement age currently set at as low as 55 years old for both men

and women and the future gradual increase of the contribution rate.
Although the SSO has already improved the pension formulae in

line with the recommendations of the ILO report, the other

recommendations have not yet been implemented.

5.2. Lao PDRT77)

The social security scheme of Lao PDR was launched in June
2001 after the technical assistance provided by the ILO. The Social

77) Lao People’s Democratic Republic, Report to the Government on the Actuarial
Valuation of Social Security Fund, ILO Sub-regional Office for East Asia,
Bangkok, Thailand 2007
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Security Fund (SSF) provides medical care and cash benefits in case
of sickness, maternity, death, old age, invalidity and employment
injuries and occupational diseases. The SSF is financed by the
contributions from employers and employees. The overall contribution
rate is 9.5% of insurable earnings, of which 5% 1is paid by
employers and the remaining 4.5% 1is paid by employees. The
contribution rate assigned each benefit branch before the actuarial
valuation was as follows: 4.4% for health insurance, 2.4% for
short-term benefits, 0.5% for employment injury benefits and 2.2%
for long-term benefits, including the administration cost. In 2004, the
total PAYG cost rate was 3.1%, comprised of 1.8% for health care
benefits (not including the administration cost), 0.7% for short-term
benefits (not including the administration cost), 0.04% for
employment injury benefits(not including the administration cost),
0.03% for long-term benefits (not including the administration cost)

and the remaining 0.5% for the administration cost.

The coverage of the social security scheme for private-sector
workers was legally all employed persons in the enterprises which
hire ten or more employees, but at the time of the actuarial
valuation, the coverage was limited to Vientiane Municipality (the
capital of Lao PDR) and some parts of Vientiane Province only. In
addition, the actual coverage rate even in these limited areas is far
from 100% and the estimated insured population in the year of 2004
was smaller than 30,000.



Table 3, Composition of employment, 2004

Persons® % of total
Total employed (age 15 to 44) 2,614,875 100%
of which:
Agricultural 2083728 797%
Non-agricultural 531,146 203%
of which:
Owrraccount workers® 251,870 9.6%
Employers 6,553 0.3%
Wage workers 272,724 10.4%
of which:
Private sector and SOE workers® 90,037 3.4%
Public sector workersd 182,687 7.0%

SOE state-owned enferprise.

a

[

ILO esfimafion based on available informafion, 2005;
Includes seff-employed and workers employed with nonregistered enterpises;

% Includes only workers employed with registered enferprises [see abko fooinote 22); estimated

9

[

from Enferprise Survey, 2002, NSC;
Includes civil servants, armed forces and parastatal establishments;
Numbers may not add up due to rounding.

Table 4, Estimated number of insured, 2001-2004

2001% 2002 2003 2004
Total 12798 22029 25099 27769
Males 5472 8,520 2,513 10,806
Females 7.326 13,509 15,587 16,963

= Yeardy average except for 2001; estimate based on an assumed density of confribufions of 0.8; columns

may not add up due to rounding:;

b June to December.

Source: ILO esfimation bosed on daota provided by 550, 2005.

The potential coverage of the social security

scheme

for

private-sector workers should be lower than the total number of wage

earners in private sectors, namely around 90,000 or 3.4% of the total

employed population in the year 2004, taking into account the

coverage of the scheme limited to workers in enterprises with 10 or

more employees.
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Since the start of the operation of the SSF in 2001, the SSF has
accumulated reserves for the future payment of benefits, mainly for
old-age pensions. Year-end reserves of the SSF have amounted to 6.9

times as much as annual expenditure of the SSF.

The actuarial analysis of the health care and short-term benefits
has been carried out for the period between 2005 and 2010. The
average PAYG contribution rate for health care benefits for the
period was estimated at 2.15% (excluding the administration cost)
and hence substantially lower than the contribution rate of 4.0%
allocated for health care benefits (benefits only) out of the
contribution rate of 4.4% allocated for health care benefits including
the administration cost for the health care benefit branch. The
average PAYG contribution rate for short-term benefits for the same
period was estimated at 1.01% (excluding the administration cost)
and also substantially lower than the contribution rate of 2.2%
allocated for short-term benefits (benefits only) out of the
contribution rate of 2.4% allocated for short-term benefits including
the administration cost for the benefit branch. The actuarial valuation
thus suggested that the contribution rates for those branches which
include the administration cost for those benefit branches should be

lowered down to 2.6% and 1.2% respectively.

As the actuarial valuation of long-term benefits, a much longer
time span is necessary since the pension payments gradually increase
in line with the prolongations of the contribution period and the
demographic aging effects would stabilize once the all current insured
population have passed away. Therefore, the projection has been
made during the period between 2005 and 2099.



Table 5, Projected expenditure of the Health Insurance Fund, 2005-2010

Base year | Projection

2004 2005 2006 2007 2008 2005 2010
Active insured® 27.76% | 31928 36455 41,370 46,676 52,383 58,451
Pensioners= 0 ] ] 4 69 224 475
Mumber of beneficiaries* 44991 | 55526 65162 75960 88,047 101,527 116,500
Insurable earnings and benefitss 148,723 | 193,218 242,518 301920 373.194 458,364 559,841
Annual per capita cost! 43,119 | 51,309 40,605 71,665 84844 100,579 119,364
Capitation fee® 60,000 | 65000 65000 76863 90.998 107,874 128,021
Capitafion amount= 2,659 3,609 4,236 5839 8.012 10952 14,914
Other expenditure 5 36 42 58 80 110 149
Total expenditure® 2.664 3,645 4278 5897 8092 11062 15064
PAYG cost rate’ 1.79% 1.89%  176% 195% 2.017% 241%  2.69%

= Figures exclude adminisration cost
As projected under scenario | (see secfion 4.3)

= Including refirement, invalidity and survivors® pensioners, os projected under scenario 1

+ Pr d number of persons eligible to benefits, including persicners and dependents: actual number for 2004;

ilion kip;

d, see mid-range esfimate. fable 4.2;

tual for the years 2004 - 2006; assumed equal fo average annual per capita cost plus 7 per cent for the years 2007 - 2010
Assumed at 1 per cent of capitation amount;

* In per cent of total insurable eamings.

Source: ILO projection, 2005.

Since the scheme only covered some part of people working for
the private-sector workers, the assumption of the expansion of the
private-sector workers as well as the coverage rate of the scheme
within the private-sector workers is the one of the key assumptions
of the financial development of the long-term benefit branch.
Therefore, the actuarial valuation provides three scenarios on the
extension of coverage, namely, (1) the share of the private-sector
workers in total employment gradually increase till the end of the
projection period and the coverage rate of the scheme within the
private-sector workers extends to 90% of the private-sector workers in
2050 and kept constant afterwards; (2) the share of the private-sector
workers in total employment gradually increase up to 2050 and kept
constant afterwards while the coverage rate of the scheme within the
private-sector workers extends to 75% of the private-sector workers in
2050 and kept constant afterwards; and (3) the current share of the
private-sector workers in total employment and the coverage rate of
the scheme within the private sector workers are both kept for the

whole projection period.
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The PAYG cost rate for each year, the general average premium
(GAP) and the development of the reserves in the percentage of the
GDP for each scenario is listed in the following graphs and tables. It
can be easily seen that the increase of the coverage of the scheme
through the increase of the private-sector workers in the economy as
well as the increase of the coverage rate of the scheme within the
private-sector wage earners will significantly contribute to the delay

in the scheme aging.

Figure 2. Projected PAYG ratios for long-term benefits, scenario 2(status

quo)
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Figure 3, Projected PAYG ratios for long-term benefits, scenario 3(status

quo)
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Table 6, GAP for long-term benefits, 2005-2099

Scenario 1 Scenario? Scenario 3

Refirerment benefits 9.8% 12.2% 13.7%
Invalidity benefits 1.4% 1.6% 1.6%
Widow/er pensions 1.7% 21% 2.1%
Orphans' pensions 0.3% 0.4% 0.4%
TOTAL 13.2% 16.2% 17.8%

2 Columns may not add up due fo rounding.
Source: |LO projecfion, 2005
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Figue 4, Projected reserve, per cent of GDP, contribution rate

increased to 52 per cent
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Based on the observations of the projection results of different
scenarios including the worst case scenario that the employment share
of private-sector workers in the economy as well as the coverage rate
of the scheme within the private-sector workers are to be kept
constant as at present, the report recommended (1) that the bigger
contribution rates should be set for the long-term benefit branch (i.e.
5.2% including the administration cost for the branch) within the
current total contribution rate of 9.5%, after lowering the contribution
rates for health care benefit branch and short-term benefit branch and
(2) that the future increase of the contribution rate for the long run,

although immediate actions are not necessary.



5.3. Malaysia78)

In Malaysia, social security benefits for private-sector workers are
provided through two major schemes, namely Employees’ provident
Fund (EFP) and Social Security Fund (SSF) run by the Social
Security Organization (SOCSO). While the EPF provides old-age
lump sum based on the individual saving in the provident fund, the
SOCSO provides employment injury insurance benefits as well as
non-work-related (general) disability and survivors’ benefits through
social insurance mechanism. The contribution rate of SSF for the
employment injury insurance is currently set at 1.25% and the
contribution rate for the general invalidity and survivors’ benefits is

set at 1%.

As the financing methods of the employment injury scheme are the
PAYG financing method for health care and short-term benefits and
the terminal funding method”) for the long-term benefits (i.e.
permanent disability and survivors’ benefits), the financial impacts
caused by the accumulation of benefits cannot be observed and there
is a considerable margin between the contributions collected and the
cost of benefits observed, especially in the recent observed trends in

the decline of the accident rates.

78) Malaysia, Report to the Social Security Organization on the Eighth Actuarial
Valuation, ILO, SOCSO and KIHASA (Korea Institute for Health and Social
Affairs), 2008; Malaysia, Report to the Social Security Organization on the
Seventh Actuarial Valuation, ILO and SOCSO, 2005

79) The terminal funding method is the financing method that the contribution rate is
set so that the contribution collected for the current year should cover the cost of
the future payments of the benefits awarded in the current year. Hence
considerable reserves are formulated in order to provide for the future payments
of the already awarded benefits. This funding method is characterized with the
nature of no intergenerational financial transfers to happen.
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However, as the general invalidity and survivors’ benefit branch
adopts the financing method of the partial funding80), taking into
account the accumulation of additional beneficiaries in the future and
the ‘aging’ of the population or the progressive ‘maturity’ of the
scheme, the contribution rate should be increased gradually in the

future.

Employment injury benefit branch

The actuarial valuation of the employment injury branch caters
mainly for two major purposes, namely (1) to check the sufficiency
of the current reserves for the future payment of existing benefits
(verification of the technical reserves) and (2) to assess whether the
current contribution rate of 1.25% is adequate for the future financial

sustainability.

As for the verification of technical reserves, the report verified that
the existing technical reserves are around 21% bigger than the
required amount. The report hence recommended that the increase of
existing invalidity and survivors’ benefits adjusted to the price level

of the year 2007 as has been done repeatedly in the past.

80) The partial funding method lies between the PAYG cost method and the full
funding method. The partially funded scheme possess the reserves more than
the contingency reserves (e.g. half a year / one year expenditure amount of
reserves), but the reserves fall short of the reserve level called the full funding
level so that all the acquired and existing benefits are to be paid by using the
existing reserves and future investment returns thereon.



Table 7, Adjustment of pensions, awarded up to and including
2007(2000=100)

Pensions awarded before 2003 +102%
Pensions awarded in 2003 +113%
Pensions awarded in 2004 +96%
Pensions awarded in 2005 +63%
Pensions awarded in 2006 +26%
Pensions awarded in 2007 +06%

Although this adjustment of existing benefits needs additional
resources from the existing reserves, the technical reserves are still
15% bigger than the required resources even by taking into the

account the benefit improvements.

With regards to the adequacy of the current contribution rate of
1.25%, the report found that the recent benefit experiences shows that
the benefit cost and the administrative cost combined are considerable
lower than the contribution collected based on the current
contribution rate. However, the report recommended to keep the
current contribution rate, by paying due attentions to several cost
increase factors seen in the prevention and promotion cost, the
administration cost and the health care provisions currently done by
the low-cost public health facilities (which may not be guaranteed in
the future due to the recent ‘privatization’ trend in all economic

sectors.).
(General) invalidity and survivors’ benefit branch
As the general invalidity and survivors’ benefit branch matures, the

gap between the current contribution rate of 1% and the PAYG cost

rate of the schemes has become narrower as found in the next table.
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Table 8, Relative cost analysis for Invalidity Pension Branch

tem 002 | 2003 [ 200 2005 2006
Amounts (RM million)
Invalidity benefit 1470 158.4 1731 1887 2068
Survivors® benefit 1977 2228 2549 2781 3161
Funeral benefit 70 77 92 87 88
Other liability expenses 214 29.0 461 360 443
Total benefit expenditure RYER 418.0 4833 5115 576.0
Administration 444 441 474 565 653
Total expenditure 4175 4621 5307 5671 6413
Estimated Insured salary bill 43,281 51,463 54,817 62,197 71,377
Relative cost (%)
Invalidity benefit 0.30% 0.31% 0.32% 0.30% 0.28%
Survivors® benefit 0.40% 0.43% 0.47% 0.45% 0.44%
Funeral benefit 0.01% 0.01% 0.02% 0.01% 0.01%
Other liability expenses 0.04% 0.06% 0.08% 0.06% 0.06%
Total 0.76% 0.81% 0.88% 0.82% 0.81%
Administration 0.09% 0.09% 0.0%% 0.00% 0.08%
Total expenditure 0.85% 0.80% 0.87% 0.91% 0.90%

Source: SOCS0 Accounts Statements and aftached notes fo the accounts

Mainly due to the ceiling increase of the insurable earnings and
the consequence of the enlarged contribution base, the PAYG cost
rate dropped around the years of 2005 and 2006. However, the
steady increase of the benefit cost due to the accumulation of
beneficiaries will continue in the future. The actuarial projection in
the report hinted that the current demographic ratio, namely the ratio
of beneficiaries over the contributors, will increase from the level of
around 3% in 2006 to around 6.5% in 2060. The report also
provided the projection of the PAYG cost rate that it will be higher
than the current contribution rate of 1% in the near future and that
the PAYG cost rate will become around the order of 2.3% in the
year of 2060.

Although the scheme survives for a while without increasing the
contribution rate due to reserves accumulated in the past, it is
unavoidable to increase the contribution rate step by step. The report
thus recommended the increase of the contribution rate by 0.5% in
the near future and the further consecutive increase of the

contribution rate.



6. Concluding remarks

The ILO is an international organization to cater for the promotion
of social justice. Hence technical advice and support of the ILO to
member States should contribute to the promotion of social justice as
an ultimate goal, and in the case of social security, provisions of
technical services of actuarial valuations, actuarial assessments and
actuarial capacity building should be based on this principle. In other
words, technical services should cater for the improvement of the
design and the implementation of the social security schemes, not
only in the area of the financial sustainability of the social security
scheme but also in the area of the coverage and the benefit design

and the implementation.

ILO FACTS has been providing actuarial services to member
States, not only to the Government but also to Trade Unions and
Employers’ Organizations, on non-profit basis and in conformity with
international best practices and international legal instruments such as

ILO Conventions and Recommendations.

The ILO methodologies of the actuarial projections are the standard
and widely-accepted actuarial techniques, namely the classical
transitional probability and the present value techniques applicable to
both private insurance and social insurance, the establishment of the
national and global demographic, labour force and macro-economic
frame specifically important for the actuarial valuation of the national
scheme which covers substantial share of the population, the
cohort-flow method for demographic and financial projection of the
insured population and pensioners, which is coherent with the general

demographic projection and the observations on key indicators such
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as the demographic ratio, the financial (or replacement) rate, the
PAYG cost rate and the general average premium (GAP) rate for the
verification and the proper control of the projection result. Sound
actuarial techniques and the projections based on sound actuarial
techniques guarantee the plausibility of the results and hence increase

the long-term trust of the people in the system.

As already mentioned, the ILO is a value-based organization and
hence the recommendations should pay due attentions to the
improvement of the scheme as a whole. The ILO believes that
‘technically sound’ actuarial valuations and assessments should be
pivotal for essential decision making and long-term strategy

development of social security schemes.



TE 2. SFMYE EXE 2 AMIRE I8
BE 21) UREE AaE
(S9: %)
of 3 4= 2009 2010 2015 2020 2040 2060
20 0.0095 0.0093 0.0086 0.0079 0.0056 0.0040
21 0.0135 0.0132 0.0122 0.0112 0.0080 0.0057
22 0.0175 0.0172 0.0158 0.0146 0.0104 0.0075
23 0.0215 0.0211 0.0194 0.0179 0.0128 0.0092
24 0.0254 0.0249 0.0229 0.0211 0.0151 0.0108
25 0.0290 0.0286 0.0265 0.0245 0.0181 0.0133
26 0.0321 0.0316 0.0293 0.0271 0.0200 0.0147
27 0.0346 0.0340 0.0315 0.0292 0.0215 0.0158
28 0.0364 0.0358 0.0332 0.0308 0.0226 0.0167
29 0.0377 0.0372 0.0344 0.0319 0.0235 0.0173
30 0.0390 0.0384 0.0359 0.0335 0.0254 0.0193
31 0.0400 0.0394 0.0368 0.0343 0.0260 0.0198
32 0.0412 0.0406 0.0379 0.0354 0.0268 0.0204
33 0.0429 0.0423 0.0395 0.0369 0.0280 0.0212
34 0.0454 0.0447 0.0417 0.0390 0.0296 0.0224
35 0.0489 0.0483 0.0454 0.0426 0.0331 0.0257
36 0.0534 0.0528 0.0496 0.0465 0.0362 0.0281
37 0.0592 0.0585 0.0549 0.0516 0.0401 0.0312
38 0.0662 0.0654 0.0614 0.0576 0.0448 0.0348
39 0.0741 0.0732 0.0687 0.0645 0.0502 0.0390
40 0.0828 0.0819 0.0772 0.0727 0.0574 0.0453
41 0.0915 0.0904 0.0852 0.0803 0.0634 0.0500
42 0.1001 0.0989 0.0932 0.0878 0.0693 0.0547
43 0.1084 0.1071 0.1010 0.0952 0.0751 0.0593
44 0.1168 0.1154 0.1088 0.1025 0.0809 0.0638
45 0.1262 0.1248 0.1182 0.1120 0.0901 0.0726
46 0.1364 0.1349 0.1278 0.1211 0.0975 0.0785
47 0.1484 0.1468 0.1390 0.1317 0.1060 0.0854
48 0.1622 0.1605 0.1520 0.1440 0.1159 0.0933
49 0.1776 0.1757 0.1665 0.1577 0.1269 0.1022
50 0.1940 0.1918 0.1816 0.1719 0.1379 0.1107
51 0.2106 0.2083 0.1972 0.1866 0.1498 0.1202
52 0.2506 0.247 0.2346 0.2221 0.1782 0.1431
53 0.2782 0.2752 0.2605 0.2465 0.1979 0.1588
54 0.3091 0.3057 0.2894 0.2739 0.2198 0.1764
55 0.3442 0.3406 0.3232 0.3066 0.2486 0.2015
56 0.3829 0.3789 0.3595 0.3411 0.2765 0.2242
57 0.4262 0.4217 0.4002 0.3797 0.3078 0.2495
58 0.4746 0.4696 0.4456 0.4228 0.3428 0.2779
59 0.5288 0.5232 0.4965 0.4711 0.3819 0.3096
60 0.5902 0.5843 0.5557 0.5285 0.4324 0.3538
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(S<1: %)
o
o 2009 2010 2015 2020 2040 2060

61 0.6580 0.6514 0.6196 0.5893 0.4821 0.3945
62 0.7339 0.7266 0.6910 0.6572 0.5377 0.4399
63 0.8187 0.8105 0.7709 0.7332 0.5999 0.4908
64 0.9136 0.9044 0.8602 0.8181 0.6693 0.5476
65 1.0217 1.0122 0.9660 0.9219 0.7647 0.6343
66 1.1404 1.1298 1.0782 1.0290 0.8535 0.7080
67 1.2732 1.2613 1.2037 1.1488 0.9529 0.7904
68 1.4215 1.4083 1.3440 1.2826 1.0639 0.8825
69 1.5872 1.5724 1.5006 1.4321 1.1879 0.9854
70 1.7807 1.7670 1.6997 1.6349 1.3997 1.1984
71 1.9884 1.9731 1.8979 1.8256 1.5630 1.3381
72 2.2203 2.2032 2.1193 2.0385 1.7453 1.4942
73 2.4792 2.4600 2.3663 2.2762 1.9488 1.6684
74 2.7681 2.7466 2.6420 2.5414 2.1758 1.8628
75 3.1026 3.0827 2.9850 2.8905 2.5412 2.2342
76 3.4633 3.4411 3.3321 3.2265 2.8367 2.4939
77 3.8654 3.8406 3.7189 3.6011 3.1660 2.7835
78 4.3133 4.2856 4.1498 4.0184 3.5328 3.1060
79 4.8120 4.7811 4.6296 4.4830 3.9413 3.4651
80 53715 5.3385 5.1767 5.0197 4.4381 3.9238
81 5.9892 5.9524 5.7719 5.5969 4.9484 4.3750
82 6.6755 6.6345 6.4334 6.2383 5.5155 4.8764
83 7.4375 7.3919 7.1677 6.9504 6.1451 5.4330
84 8.2828 8.2319 7.9823 7.7403 6.8434 6.0505
85 9.2414 9.1920 8.9488 8.7121 7.8261 7.0303
86 10.2804 10.2254 9.9549 9.6916 8.7061 7.8207
87 11.4288 11.3677 11.0670 10.7742 9.6786 8.6944
88 12.6962 12.6283 12.2943 11.9690 10.7519 9.6586
89 14.0927 14.0173 13.6465 13.2855 11.9345 10.7209
90 15.6658 15.5944 15.2424 14.8983 13.5978 12.4108
91 17.3554 17.2763 16.8863 16.5051 15.0644 13.7494
92 19.2054 19.1179 18.6863 18.2645 16.6702 15.2150
93 21.2259 21.1292 20.6522 20.1860 18.4239 16.8157
94 23.4261 23.3194 22.7929 22.2784 20.3337 18.5587
95 25.8759 25.7784 25.2967 24.8241 23.0200 21.3471
96 28.4648 28.3576 27.8277 27.3077 25.3232 23.4829
97 31.2533 31.1356 30.5538 29.9829 27.8040 25.7834
98 34.2431 34.1142 33.4768 32.8512 30.4638 28.2499
99 37.4326 37.2916 36.5948 35.9110 33.3013 30.8812
100 40.9129 40.7912 40.1882 39.5941 37.3042 35.1468




(RE 22) Qx| URBSY HAS
(91: %)
oaoo| 18 | 20 | 25 | 30 | 3% | 40 | 45 | 50 | 5 | 60

0 0.48 | 048 | 038 | 0.71 148 | 1.64 | 093 | 3.64 | 3.28 | 100.0
1 037 | 064 | 621 | 879 | 948 | 13.17 | 9.83 | 13.56 | 29.63 | 100.0
2 022 | 053 | 631 | 894 | 9.72 | 13.87 | 10.07 | 18.60 | 20.83 | 100.0
3 0.07 | 040 | 594 | 842 | 935 | 13.73 | 9.68 | 9.38 | 20.00 | 100.0
4 0.08 | 028 | 5.11 | 7.26 | 837 | 12.68 | 8.83 | 23.08 | 44.44 | 100.0
5 0.09 | 022 | 397 | 5.67 | 696 | 10.85| 7.90 | 17.65 | 100.0 | 100.0
6 0.09 | 021 | 2.78 | 4.02 | 541 855 | 743 | 7.69 | 100.0 | 100.0
7 0.10 | 024 | 1.75 | 2.62 | 4.00 | 6.11 1.92 | 30.00 | 100.0 | 100.0
8 024 | 026 | 097 | 1.61 | 2.80 | 3.80 | 4.84 | 14.29 | 100.0 | 100.0
9 0.41 0.28 | 0.51 1.04 | 1.88 | 2.02 1.9 | 55.56 | 100.0 | 100.0
10 0.56 | 030 | 0.30 | 0.83 1.20 | 1.17 | 2.94 | 100.0 | 100.0 | 100.0
11 0.67 | 031 | 026 | 0.85 | 0.65 1.60 | 4.76 | 100.0 | 100.0 | 100.0
12 072 | 032 | 030 | 092 | 0.16 | 1.19 | 34.38 | 100.0 | 100.0 | 100.0
13 070 | 031 | 035 | 096 | 0.21 | 2.58 | 10.20 | 100.0 | 100.0 | 100.0
14 061 | 030 | 039 | 0.88 | 0.26 | 0.51 | 82.61 | 100.0 | 100.0 | 100.0
15 050 | 029 | 041 | 0.66 | 031 | 0.96 | 100.0 | 100.0 | 100.0 | 100.0
16 038 | 029 | 044 | 030 | 036 | 1.61 | 100.0 | 100.0 | 100.0 | 100.0
17 031 | 029 | 048 | 0.30 | 0.87 | 70.68 | 100.0 | 100.0 | 100.0 | 100.0
18 028 | 031 | 053 | 0.29 | 2.17 | 54.17 | 100.0 | 100.0 | 100.0 | 100.0
19 030 | 034 | 055 | 0.29 | 1.72 | 96.41 | 100.0 | 100.0 | 100.0 | 100.0
20 035 | 038 | 0.51 0.29 | 3.32 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
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