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=L P

B Ay o
* 18A] °]4} 60A] Uvto g, HIFF 17§ oA &t o]go] 9l
= 7R BE IR Y AR EAFY SEFA dEEER
HE st A HYPR 75%= AY
* I2AE 9] ZFAE o 1,6809HY, AAF 621YUQ A} A9
ANAHAEL A7 A PFAE] 50%F ] 700,000, FHoff =41
A< HIZ 63,0009)
o Y : 7HARF 25%,A7F 25%, =3 25%, 1-BEF 25%
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(B2) A3y MEY

ol TRZ0 43R N H (3, %)

- &) N JEE

A 3,397,316 1,698,594 50.00
206 &A 538,198 321,708 59.78
19 =4 917,383 463,152 50.49
18 &A 865,983 416,319 48.07
17 =4 782,104 369,272 47.21
16 5A 293,648 128,143 43.63
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(H3) AHIY S AIHASS A
o 2016 2017 2018
= NEx | smE | Mam | ans | ek | Ans
A 128,143 100 369,272 100 416,319 100
ore
43 l';:il 1,661 1.3 4,999 1.4 1,485 0.4
500He
ojot 2,145 1.7 5,708 1.5 8,430 2.0
D|-°
Bgl'a;d 3,223 25 8,194 2.2 7,376 1.8
ord
7g|nr 2,481 1.9 7,407 20 10,213 25
700t 118,633 92.6 342,964 929 388,815 93.4
o 2019 2020.6
- AR AEE AERH MHE
A 463,152 100 321,708 100
400K
ojot 13 0 0
500re
ojot 2,188 0.5 5 0
e
ojat 11,666 25 10,149 3.2
700t
ojot 10,331 2.2 8,749 2.7
700 438,954 94.8 302,805 94.1
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(B4) YT AYY MHHY
o 2016 2017 2018
MER | MEE | MER | MEE | MK | MuE
A 128,143 100 369,272 100 416,319 100
194 Of5t 69 0.1 224 0.1 187 0.0
20~29A| 15,585 12.2 48,434 131 55,961 13.4
30~394 30,028 234 84,927 23.0 92,357 222
40~49K4| 34,266 26.7 99,731 27.0 108,250 | 26.0
50M| Ol | 48,195 37.6 135,956 36.8 159,564 | 383
2 2019 2020.6
- ARt NYE A NYE
A 463,152 100 321,708 100
19A| O3t 190 0 305 0.09
20~294| 66,708 144 55,753 17.33
30~394 101,143 218 68,010 21.14
40~49K4| 118,149 255 79,701 2477
S0A| 04 176,962 38.2 117,939 36.67
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MEAHE) 321,708 134,952 186,756
2020.6
AHE(%) 100 41.95 58.05
ERKE) 463,152 198,142 265,010
2019 AEHE(%) 100 428 57.2
MERD) 416,319 179,948 236,371
2018 AHE(%) 100 43.2 56.8
2017 MERD) 369,272 158,808 210,464
MEE(%) 100 43.0 57.0
2016 MERDE) 128,143 57,021 71,122
MEE(%) 100 445 55.5
B AT T}

A=E 94

- AR Y B4 1 Algle] whE FRldF AR s
- Ago] e FudT AZAq Ha A

A=} By = 717 9 AFAE L Bojy "ojd
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A7 MISSOC(2016), OECD(2015), Monticone 2 (2008) 5

54

(o]
o=

FIR AR 2



06. FEINZY| SRIAS £ B A

[yey—]

B =2 OECD Z7t=9 3y«

o
=23

=7t 281 Q= IR 5
71=4Z B =7t
5% AS
HE2E Gz
g= =
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B =$ASEY QY U832 ¢ XE HE

27} SHHT LSASHEHA H As FYA
FHAEHMHHEAHZ ) FAR e H) KIEA)
71=¢3 B4 =t
5 Flat rate[MIZ] U=
HEzH= Flat rate(E&=])( + DB3) o2
7I=HSMZ ) + A5HEHSEZ =7t
diopg Flat rate®[MIZ]+ DB 2= (DB)
FHLHC Flat rate(MIZ]+ DB U (DB) (BHAIES & 2.3%)
J2|A Flat rate(Mlig)+ DB + NDC U= (DB)
5= (Flat rate, NI2)+DB U (OB)
7 =HS(EYE MY + ASHEHAZ F7t
U= Flat rate(Ml2, E8=]+ DB 22 (FR & DB)
g Flat rate(23=z)(Z|XHZ0)+ DB UAS (FR)
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ASHEHSY 7=
7 10f DB(ZX%Z, 0.1%8) Qe
= PS(IAEEA} 7| EAS LAY US(PS&RiesterHHIXIE2
5%7))
AR DB(ZX%Z, 0.1%) A
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=88 DB(xI3, 0.1%) * PS CRIRIRIS] 9.89+3.999)
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QAERZ0f DB(ZX2E) A
EEC | DBEVIIE BEUIS, 08%) | S (301 A9 of 16.4%)
A9 NDC(=5212, 0.7%) S (XA $212 o 5.6%9)
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0= DB gle
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B =438 % (Les périodes de maternité)
« SAPET F71 717 (909)

ALIYA (majoration de durée d'assurance pour enfants
; MDA)

e Z7LAAF T R 1+ R 32 R ¢

.
o]

APLE A Aol BF A5

.
Q

IGA7] B A

- AY Ve S

7t 48 FA (assurance vieillesse des parents au foyer
; AVPF)
o 27} Q1A 717t 1 670E~15971R], 9] o & 7|7
@ Allocation de base de la Prestation d'accueil du jeune

enfant (Paje)
® Complément de libre choix d'activité de la Paje (Clca)
© Allocation parentale d'éducation (Ape)
@ Allocation journaliére de présence parentale (Ajpp)

® Complément familial (Cf)
o LS L HAAF
« QAHA7] L EE Al

« A 70 AREEE BAAIAS A% 19 CNAF
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B) Zojors &g FH(Vous avez élevé un enfant handicapé)
 tiAl : AEEH, PCH $349 S84
« F7F AA7IZE - Hd 29 (8HE)

4. AQYH

AT 3|5

60

F71 A 717 - A F 49

ANAFAE : Al 714 F A" © A EA4t o|Hd)] A53} dAY
A5 Ao]9] zto] @ 654 o|st MA AF7HUAY] B AaHH
AE(pension-qualifying income)®] 75%2} @A A5 Alo]9]
Zpo] 3 A5 7|FY(income-related base amounts)
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5. 4=
(B6) ¥=29 Y% B7 ¥ /Y
%3 33 $Hs R |
(National Insurance Credits) me a_;_
b HAZH 22712t (Jobseeker's Allowance) 1 0
712t HAMEHZ 715 S(AYZ0 3 & 0fd E4D) 1 X
o2 42 7|1ZKEmployment and Support Allowance 1 0
Ao o 52 Unemployability Supplement)
=y Eofoa =2 OfUX|2 o A0 S55= 42 1 X
=0 +2 HE20] 23 (Statutory Sick Pay)Z0|1, 1 N
szt 250| g 2%
94 3 N30 23 7|Z{Maternity Allowance) 1 0
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15. F0ICT T IWBEAAS 96t HEwS Fap o7

e AHE B d7olM AARE 2
&

T AR, 78S AT AEMSEL BT olBHog J
9l=]o] qlo], £ W] AW Aol o5f E o2 W9 Ay
A7} g & JE HAHES ALT A

£35], A7 28 A A AAE BFA= AR A
ERiedE A WpE 9sto] Bottom-Up 4oz A% 4
e EEohs IRHE AAFHCH, f5F W RYR L oY g
A AT 5 U2 BAS.

Ao 2 B o] ojojof tisf Ao BH, AF4IQl AT
RS T8 B2 AAAA Hpete] AAHE vrgst 7
&) H|5] Hrt AAHCE A=fSE AHT 5+ A FHo] A
on, 7Y I 58 1ET 5 e A e ZEe
2, AFAA =9 B F-85HA E8E Zos wekE.
R BE2 Qe AXNAA S AYAE 7IE0E AR
9] o]z 1HY| WEe] 7|29 FARYH Zo] FHIA A
B o]52 o|&3lth= HojlA IS 7HE £ e, FolE
T BE 7HIEE ¥EE shue] BFoA FAlo] YgHor &
A = e FHo] IS,

tjEo], 719EEuE 9 7IYUSE ol58E, UEEES ol8st
A 71IAHS] 18~59A4] 744 9] A S 3H 2 $E o5 TR}
ol gt FE A AE + U=,

olz 7HUAY ASEE 9 7IQIAS] ZHA7IZE B2, 3R] 5
FY EX 5 7|E FARYCRE SZ5H] A TRt £A4
5ol digt ZEAQ fAHS AAT = e dto=2N &
ou|E 7H-tha & 5 YL,
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16. ZH=24Y & #2HQ0I0| ITASN D|Rl= FF

SHEsEd H AXHQI0| ZLUHZ0

Oxl= 32
Y- 297

L 979 7|2S v

oY U AT

+ T TR FEBOE A AANIE AA Ave] 2 AL
F3 glom, ol 22 FEI] ok 29 ABAAR I
3] dhgelo] AARIYLL B2 e Uk HBY.

« FE} 3A0E A BEAAS F2H Wake Bohusi, 7
AgerA st FAEZe] A I g A7t BaF
A7,

+ olo] & ATRTACIHE Frcie] that GRS AL % 9
E% B3¢ A7y, FUAFY 37 A3FAC) BaF Fa
ANAARGY ol2d Wi Ashe o] BAY.

B 270 #9

« 2 A e A =24 vt AAS] AT G
HES BIXSt AR W] mAe 9% F8 AR

175

od >




2020415 TR0 FL OIPAT QO

=9] Folet AXNGARZS SHA AT

« AAZET QA ESAA, 193 AXNBAEARAIGE
W 7HArES 34 EFdEE 2Yctke 719 B A
g

« FAETEGS I SHIASELNHI(DSGE) EES 1551
Y A vAE 9 B4

#ol 4

« A20] olof A= ARG Ndd SHYH, 112
A AABA ] vlA= Gl iR ARATF % THES 4E

» AFME AAEGEY ARS sk, AXNFANEES
FAI B7HE4Ee 3EH WEkE HE

« AVANAE AAEGAGE 9T FHHEE LR B (DSGE)
2P At BASAC weshs =4 AA9 adE 54
REERHE ol8ste] 24

« TR A VAN = F8 AFERE aofst Fuldw 7%
Al gk AR AAl

BHl=etdnt FUIEs

- INBANESY A0 A7MSA Wsh T2 AR
1 ol%9] HETbg 5o AAAT 9 &0 2 A=A Sl
Uet ANAANEE] 2444 H7REAY AR 5
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16. ZH=24Y & #2HQ0I0| ITASN D|Rl= FF

3 H3lE H4E

7t 28, 9345 ET 22 AAFGAY Fa 7HEARES

el AATR A3l Qi ZAEHEZR o]Hg FTFo| A&E

£ 7|73 818 &% 5o] FasH g

(BAEELAYS &) AEHSS} F8HFES] ESAIAS 1A

NABR R 2 RE F&310 A FAY7] AFS sHo=Z B8

Aol ZEEL FAL FQIFon ZHo 9l YT &

Afo] ¥ Zlo=Z oA

(AAEEAAH9] Fgo tigt £4) 22419 79 w99y ¢

BAAAFA 123 AAESAAL 7HA 9 7199 AAEES 54

oz Hug Zog dg

B840 gyl AAlO] digt IS Tdsis AFEHLS F9

AAHEE9] GARCHEE| QJsiA] 58 254K conditional

variance)= °]&3f4 £4

- 324 H9 gl 33t RARA 121 B0 A=
ol 2siA AT} 7149] HAEF Fa3F Aok 5t
AEAA - AFFH FF4L F4 2.

GFUAF AYFAHFEC] e AARE) 83} AR of

FEUA7Y AAZEAT 347180 A +2F HIR

AUsfA IAFAFT Z2 AB|EAA L] APA-AGN e +24

ikl 152

- AQE Wy, a3 AA S HoHgnt dd F2ER e
Eo] tisjAs Kot Yugh it P PS o|-gato] ufojyA
BAFES 4ol & T 805 wSfoF 3t

=
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B ZAMEsadn 22 HAEHZY
o (28 AA) 12A AARF(structural economic model)ZolA]
_J_'FI-E7HHJ AAE Aok 5H9 SHASEYHI(DSGER
TS 718 g 22 AE 22 F 4
- B 22 #3232 AMHAEA AR 2P 7117‘—4&?_1 4
= =2y, AAdAAGGE, E7MISE, dadSE 181 9
A& 59 F8 71"]76]7412'5—’7‘-4 AYS BEFo7 BYPS 14
- AT ES AYY 2239 Ay AHAETHA AAzE yE
U (E DI ES

(H 1) ZHHYEES| HFLYFA FA

@ AH| Euler €= b6y =
ey Et(ét+l *bat) o 1—76(;} 7Et7}t+1)
@ o e, = b+ 9
317iHi2 (e
© g:::lzguopq 7AT$ =(1 _’Y);Th,t + ’Y%f,t
8 - . o, .
@ U Tﬁghﬂh,tﬂ = The Tﬁghﬁh t—1
21=20|M (1—86,)(1—p56,) ~
T T e,(1tpe,)
- - 0, .
® “op Tﬁ@fﬂ'f,wrl = Tre Tﬁﬂf Tpt—1
o1=20}M B (1—9f)(1—69f) J
0,(1+50,) ™
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16. ZH=24Y & #2HQ0I0| ITASN D|Rl= FF

C ~
® A (el b= u =
e c - v - -
(Qf—l)_ct - C”?_ﬁ’t - ay Y — ggt
Y Y
USU7} (1-a)h, — &, +¥, =0

N = RS E kA% R
T M1 &
¢, —be,_, =

22H2|AT 1—b

o ~ % ~ X% - “

SES Yy — by, — &
©® DHEA Al =7, +m,, =0

S5 re = proy + (1—p)0m + G Ay,) + 1y

¢ GARSUS B4 ) AALRUY) dFo A% T
A9 FLABAY Bk, A S, B9F B3R
Ae] w3t Jel eSe gk % AV S 59 AAF
o] Wgaks U AAY LS FANIULE olgste]
4%,
- AATZRYOR FANSHSES 2T 5 Uor], A9H 3
70) st st} By WPRSES] SHE WSH=E A
A ARG FEEH ABERo] ANE 3 o2 P
o2 AP gom, F48 FE9 BANA Azstel 3571
Aoz 3330 BAR g AoE oy
¢ FHAZ APEA ARE N4 AFHYRFYL A =F
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A A7) AER oj7io] Sls|A o] 2 Ao Holn, ¢
23019 AL TEYT AP YL W Wiz
sjotg,

- F2UH9 FEYE A% AABTULL Hr|UEHo|L 72
49l Zuio] 293 WSS AL Ao g, ol g
AR wTHe AALE] 244 ado] & Aoz BQ,

« HZ AN, A, A7 @] A7ISHET dolAl FANY
o %zo] stet ARlA AVEEAY AR Zolsgou
F9 SVl A3 380 FAGEHOR 48 A Hus
28449 4Zo] B} chstEigtee] 4oIg Bast e,

180



17. SUAS MaSdEY R80T 1

I. 979 7|EE v

gl PE R i g
» FUAT ARIFAAEA RY2 INdE AALE A3 AkE o]

T AL oo VxR BET BHog 20194 A A

TE AFskglen, 2021499 S SHEE T Fo Us.

- 2 QY] B2 20199 E@3 2 o)dH FAFAE 1
g SH-GEH SHAH Ity 2P 7Hd AZere
28 ARuE 7Pt SEFE FHA AvdE Ak
MAS fI AR FAALHS ePote XYPOR 7€ 233 &
Ho}

°© 20199 H¥F2 FAdEe] e = dATBHE(balanced

growth path)& 7Fg3t Jejo|i, HolF= Aol et A

ABE Wet B 7IE AluEest SUdSAlE Hete] Atelof

A BIRE AolE] Hoe F2 A7E W] 7%

© TR 2 ATl E 20199 7I2EG ] AXAGA 7HEE ¢
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et 4] BYFES g JSARE EUste] 197
Alo) B AEEL AT, ol B AFHLYS 4
ol% $I3 43 AFEANNY FAABAY F1ES B3t 7]
£A8E SYstuA su, G0} B myolq AEEE FEA
5 Ao tet APEANAY AR AEstnA 3.

¢ B Q7L SUe] HPHRE Nofste] BPRAY BUMY
92 AL B, DE A7 LN AETE FEAE F2O)
Ag2ANNE] & M5 AT, DNEA ASTARAS
oystol ol 20194 At vlwstast B

B oo 1y
o IO E 42+ AFAL HE A7) D 2 2P vuE &
3 2 A9 HES, IINA ZFAA 0 s At
o VAo|ANE 244874 9 Nelder MeadS 83t A EH o] A0
s 71&stal 8 wEtvy A3E 89
« VAOIAE 7124 AE 71€st 20199 7|&3 A2 vlagh =,
424 A7 AALIL] ARAE AGS H| g

o VIZOIA 20199 A4 AAISE AlUE]Q AIE EYiZ 2020
H 23 AEYo|HE 585t 2019d A|EY ol Ao} v
sto] AAFES =&3

o miAEO 2 VoA B TAo] 48 2 B vgko] tg] =5}124} 3t
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B =2 o7 wys
o AABA: AA vs 2E(2019)

- ofefl= AA| dlolEl9} 20199 B4 AFEE = dlojgo] tigt
JA2A A, dAer By J3A 27t Aol

(QOUHE 1) ARF TYEAA MES|H ZIHAIR])
(@) AT Z7H8(%)
712t GDP(Y) =5() RE(K) ZQAMAL(A)
2001~2010 467 0.74 1.93 2.0
2011~2018 29 0.32 1.46 1.12
A
(9E 2) 20199 Y NASA At 3
(ShS): BF Z742(%) A
71zt GDP(Y) E(EL) RH(K) ZQAMAH(A)
2001~2010 495 2.95 2.0 0.0
2011~2018 0.74 0.2 0.54 0.0
- o|3gt Aol= s /g Apol, &, AAFALNA = HA
A F7HEE, 20199 AT RFAE FR s (effective

labor)g AAte 4z 125H= ZA]

- E3} 47 AAAANAE NERARE T
BYoA= ZlerEo] A= 7] fE.

o T BP9 434 ArE vustr] flg 7]

HIH.

=0 B
it =2 O

dAd E8

7F LBz, 20199 EPNA Y FaaB1HdS obiet ol
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4% Gt Ue.

- 90= (1 _G)LQEL_QL]_QA

g4 43 ARAL FoAAEE A
9 B RPN AXEE w55F 3
g; B 2Y0] EYEE APsT ke

(1-a): EA2E5RME

B ST3A Aot diw: HH vs 2¥(2020)
* ofd] (8 3)& AEI ol AP F HA Hlo[Ee} LYo
A AesE AARSe] 433A daE Hadt #9.
- 2000958 202097kA] AA] Hlo[Elet ZFA A& o
o[HE wadt A, s FUSAE A, o= A= &
AR ATHE Eel
- AR 20109~2020 & A2 7] AA9} thi Ao

7} o
(QYH 3) YA Hiu: HH vs 2Y
(91 98T 449)
712t GDP &7I& 357|¢ =l SRAMMNY
2001~2010 4.67 0.74 1.93 2.0
HH | 2011~2020 2.9 0.32 1.46 1.12
2001~2020 3.78 0.54 1.91 1.34
2001~2010 4.78 0.75 1.82 2.21
23 | 2011~2020 1.3 0.44 0.82 1.19
2001~2020 3.61 0.60 1.44 1.57

Fi AA dlolEolA 20208 ARE 43 AFALL A AAES ARAE WG
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B XEAE H|W: 4% XA A vs 202049 2

o HW Ay, & 2P 47 RPALLY] RAEAE TR FAF
O & Slefohs BE2 AR, IRIdE AUAY ojdds &
HY9 FEAE F7HE0] thh A YERd BHH, A7 o]Fo=
S7He°] § BA YErd.

« ol AEEFH Yo JFE v|AE= FUATA I GAHo=
FEE B A9 nyy FHAIGA T AR F2 43 A
AL 23 2t AojoflA vlRH AR,

(&1 %, %p)

]
= oin A%} KA (= o -

A%} TR
2002-2010 5.3 5.3 0.00
2011-2020 39 3.7 0.20
2021-2030 35 25 0.97
2031-2040 26 1.6 1.08
2041-2050 19 1.1 0.77
2051-2060 1.1 0.8 0.36
2061-2070 0.5 05 0.05
2071-2080 0.0 0.4 -0.37
2081-2090 -0.4 0.4 -0.81
2091-2100 -0.7 0.4 -1.18

1 2002~2018¥7H = A& A o|1, 20199 o|F= HFAIY.
« IRidge] fEIUE AAIAM AA| s vlESE T o, F5v

AF ASNFYRY, B ARAE H2E AYSH: Zo] Tbs
L AN,
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B AES4EN Zt b
o AS|ZAYEAN ATl vl 20199 Y vs 20209 2F
- 20199 @AFolA AT ALkl 0] TE SRy AikE
HEs] 918 At AL ofd Eo} 28,
- g AU ARl 25 B0 Aol

(%R 5) 2019 2@ A[E20[M AL

A5 20204 | 7t | 20204
! ) ,
e | % | sease | as | ean 40% 40%
50tk
= 1% 5 | 20204
=== 0, . .
wE=s % 12%71X| oy 65A| 9% 9%
oy
AtB | 11 1:1 1:1 12:08 |08 :12

Z3: 24220194 AAL

1. AlYE]e 10 BYEEEA4 + ASHAE 45%

« 7R 2 2o RYURE
- 20199 =33} 20204 Et‘é HE HYEgo] dAFoR QA
ol wt 715347 AlEE 71 AU 9 Hlawste] A%tE.
- 20199 239 A%, 107194 127]2 4=aL, 20209 2F2
Aol 1171004 13712 A4,

- AENECRE V|ERARY REFRE0] dFad T 34
| S7Fshe AL TYsid, AGE FaHYE 4] 20209
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o] 20194 HPH} OF 5%T W3
« IS EY STAYHS}
- /|&ol M7} Hlwste] F BEY BT 71247 o] AN gL TAYo]
Z7¥stal, ulEiAldie] ALl FAo] T4
- FES HL2 20209 2ol 20199 2P} B wsto] nm]A)
o] ZAZAgo| AL
- o]= 20204 2o HaHFPTR S $£Fo] Wobzy] fEY.
» Za&%J(aggregate efficiency) H7}
- Azt A&l &3S AASK(neutralize) H2 WIS
5o FEEY WA 7MY d2718E HoKs 29, 2019
d AYeE|Q19] A9 2884L 0.12%p H4sh= Aoz
ehgon, 20209 AlUElele] FA¢ FEEAHL 0.13% T
She ZAoR Ueiy, & A BT 384 7|E0AM & 1, 3
g k2 ohd zZlog Tuhy.

2. AlYEL 3 ASAEE 73t
o B T2 7QIAO] A5 EFAAES s BFoE AFA
Lol HYPaaE EQIT 4 2.
- WA, Fo4H4]9] AZT} B HIEE2 &3 1: 194 1.2:0.8%
HATE
- o] AL 2F 3 AFSLFYL HAA 7HIRY] HAEAEQ Agk
o] e o wHA| =v, 7je] Aof4EQ] BRlE 9% E
A Fo] ASAEE7F FstEls aart 2k
- 1 A3 Bol Agt 5YsH ARM(A = B} ol H} 53t
AL $FoH He vhd, AR 22 A5 7FA QA
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) B2 Agoldiet dgeads o €A =, vige] Z¢-
A& 7igeldint € ¥A 4.
- ISEY ARt
- 20194, 20209 2% EF ISE o] F40] /fEold
o =3 S7hg
- Thh 20199 2ge] 3% 7194%1(1071) ofF EAlel
A FSESS FAYS AT
- Ol ASARRETE AR B, 50| R ARICNA HAE
= gaAgdel d A7) g, 7Ige] 239 3¢ =39
AEdel § AA, A= 715 24 A o|F Aldi7h Fedlio
37] wiZold, o]59 FA2 Hyado]: £ HAH
= 4t .
- Wh, 20209 Y 7IH &4 olF AldiE FAE S8
A0E e AR, 94| o509 FATIF T7]e 74
ANl ARt 22
W, 24 o|F Ao} o] Fo] FYASE Hole AL
HYEpt HYg F7HE0] 0E avEg § 327] fEd
AR A=E.

o fr

I
e

3. AUl 4 A5uE 33t
. w2 AZE A9} B ASE 0.8 ¢ 122 WS AUTes
FHT & 9L
- glolq ATE ASAEH] Ao} Huio] A9E A HHS
A At el

-7 ST EW TS HYAT GAR TTES| AAHOE ¥
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Ao ZHag
- that, 71347 ol AlES S7sHe Aow Uekgid), of
e AR A9l vle 7134A] o)Fo] 2719l

FES € 2971 U] HEd.

4. B&4 SHNAY H7k: ASAE vs £5H]E
o AEAEW] st AvEle digh 884 H7F 23, 201949
20209 ©E WROA ASREE] gt wel iRl FAjo]
Z7Felo] AA|FQd A4 MAEE FAeZ Yehd.
- 20199 AESAEY] s F84 Z7HEL 0.3764%°)H,
20209 2¥L 0.375%% e
o B, ASHE 435 AU o] gt 584 Hrt A3, 8842
olglE|= AoE e,
- 20199 X ¥} 20209 P04 izt BEA £40] -0.4282%
o} -0.4763%.

od >

. 2& 2 FAAA

. 89 9 BE

- 2 A9 EE2 20199 P 2A ol2H FAFAE 1
3 S -FEF AW i 23T 7MY A1+
BEH AIHE 7SI TEIFA B =T A
MaE 9% ARFAE4 S s¥cke 2849

- B de 22dE AR, 20199 7[REF Y] AXNFA 71
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190

2 S ARl RUsES 8 7euns =%
%, A ARG AN} 20199 B3} 1wk
o,

2 o AEEE ARAE HRol A4 FUAZ A5
Al AAT ARAE Azote] LS T} B A7 5o
ARFANA TS FsHe AET.

1 A%, B A7 289 A} 44 QALY ARAR
Aze} vistel FAHOE P BES FASY, FUd
T AFA oMol AEAE B7hgo] the B Uehd
B, 47 olFol F7ho] o WA Uk,

ol AEZH HAo] P HlAE FUAFAL FAlH0
2 TeE 2 470} ngs FNATAEA TARA B 4%
AL 2 3t FoloA ulEE Azpolu,

FudFo] eluet AANA AAFNE 1FS 1T W, '3
WA ABSARY, S B ARAE RS AU ol
SHH% ANE opei: AR £,

S, FRlQlEo] AREF 1 WA B T, obx7t
A Aol A Yt WAE AEe] EAEHA gpon], AF
A-0l24 A7 27| REW Adolng, Y IUAZH 1
BEAzE @A) et AL Qs A7E B9 B} )5 gL
AGAR RS FESE AE7t WA

s, ABFAEY 2w, A5UALY BERRS ol Ay
SHe AFAE Bt BAT A3t THL FolE Hoke
Aoz tehton,

A5 B4 e FTALO) RYAIE Flah] 98] &
SR 752 Aot Aue o 4gsta ABdeld
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17. SUAS MaSdEY R80T 1

23, fifE FIES9 $Ao| Fkhe AeE 4yeEh,
20199 A8} FY5HA EPAENTE ASITAES ARG
ZE0] =23t

- B R ASHEE A3 AluE| e E40A % 20199 A2
et FUsH FAS FaAIA AR AA 9] 3L oA 7=
ZAOE YE,

- HpAEro 2 20219 A RYPAFE A A= V|2AS
< Ty vrgstalAt shy, Iulde BeHset Z|xde
THlo| IE ARRFYEA AIE AASte] AT XﬂE7ﬂ
Ag A3t FaARE AT AFY.

o oA 9 AN

- AA, AGA NN TSEH= HlolHe} ZFoA "}%ﬂ“ to]
E|7} AA|5H == Nelder Mead simplex €185 =4sHA
ou, AEelAd Fho| yUF 2l AJZto] £8F= EA47}
dAste], TEAIESE GEATE ke 23S et 3lE

- 4, @4 230l 7l ot vigd wet i njg ds
7‘]"5} IEE ZHFo] AHAHA AAHEE F7to] A ErfE o]

aje] 7Hd Alito]l E7FsSAE A7 BASH=, °olE
202115 AFolA AT A

- AR, & A9 45 Z2AAE A5 A5 d=E s
= AEAY B8t 9led, ol {8l 20219k Aol =
‘?l AT olHAEE BAst] BPA 9 &5 TZRAAS THA]

275t At .
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20T WYAMS Qlst J12s MY

2¥ 75 o o

GIAHHE 2 A=A

o FUAFAES] A&7FsAS FASI AANRNE 25| 9
A AGAAo] WiZHoln FUAF AAHAAS 5E F|7 A
AlE.

o IRAGT AAFAL = AdFEe|EF(actuarial model)e] o€
Ho HSEA 7FAHS0] dist HR7F a3t

o 7HHHS9] Q12 oA, AAAF ASE, AAo|AEL AFEY
2 34, 7125, dE39AE 5 AP AFAE A
Hho] JFS F= 83 WSEo|BE AFA Y= AFALS
e 7HEELE HdstA AYd "art Qe

o 7HEHE Y9 £8.-T3F, vlE, A, FAEA, WUt A
AFAES 7194 5o o8 e Houg 7tAHLE ¥
SA7)= At AA AL 2L 4 Y= AR FS S AY
< A=g
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« ARIRFP S Bl HEHSo TS F= UUT JEHSLES
AAHo2 qofsto] Mo o8& 4 9o, 53] Choi and
Jeong (2020)9] ¥ T AAIE0] 7HA I Q= AVIHE
T o838 & Stk AHo] U

o W o] gt Agol= ARE S FLH A7} ez
AZ=9] Aoy =239 E7REEEAS Falstd 7]
AYE Al=stnA} 3t

re

T
C B ATE WA 29 FHATAOIA A AHEES B
spgel dhete] AEs, RARFE o83 AYALRE A,
¢ 89UYS FEAT ANAARSZEE 8912 FE5t0] wYe)
2] ste] WL,
+ F7be ikl i QRS ol8stL @ mlee] thalA
A% AP} FJLBe] ZHE Fudtel B AT,

II. 7AW AgAE 9 8ARg A AJdA+

B 3HZ 7Ee JizEs MY AR
+ w3 Atk QR 55 WRE] YHEA 4 |wolA L
AAZA BRI B ARE J|uoR FHANSo] e A
e A,
« HREC] FNE BANSES ] BIMEEC] SULH
2B $502 A
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Bt 71 HYDY 75 3 K @R

¢ AAYF JSBL ThFR S Bl AYstel, A HEL of
SSAG WY~ T, AFHSEA FTFL FE 292 B4

Lo 52 olg

AL % Seluel ulE, Qo] AgEAe] Aol
TstE, 1 ol A7l2e) L8 ofnol Fm, HUSAu|F]
ole.

-

B Q0I=&of et i JH

* Stock and Watson (2002a, b) °©|&, sH 4 $U23 SofA
LRI YPE o] &3 AAAA HAgo] &IsHA o] FofA|1L 9low,
d&8 SHAN S AP S

Giannone, Reichlin and Small (2008)& ©1]=Z, Riinstler et

al. (2009} F2AF AA|, "7, =Y, ZFA, o|go}, Y

gatc, X254 gFolyof, Jr7tg], EHEE, Aastveit and

Trovik (2012)2 w20, D’Agostino, McQuinn, and

O'Brien (2012) oFJHEE, Matheson (2006} FAH=

gt FAdESE 9 8212 FY St SHvhEs Ha.

« 71F3}-0]54)(2005), E¥$--0]54])(2009), Choi and Hwang
(2013), A -2#(2014), HEH-FEH(2018)2 &=t
£ W CE 3R1REFY S4E Aujketon, ol5% o]27F
(2017), °olsY 9432019} 9JEFE ol HAXNEE
TrEo] AA ¥ FI4RE dSshe d o] &%k

ogk
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III.

2ARF] o o3 2 BE9 A5

B 20257} MYy
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AAGEZE ol gslo] 1 FANZ MEE ohjet T ofet
We] JRE olgole] A5 T > U,

7HESL toRt o] o8] JPLODE FFET BE WrE
1§ o] 15T AY.

Ao Axe 22 BAR BA I BE WSS 08T &

© ARoIA 2RJAEFS S g Hapol EAske AAA
A FEE F 7i9 89008 Qo] Hiof BYT 4 &

7129 2R1EFHLE AAE AR HFYAHE SHelr| fgt HES
Algske 1m0l A7|HRE A2 7FA U=

Choi and Jeong (2020)9] 8212 F-& AJA o] Xd A7|ARE
Qx| ¢l o8& 4= Y& ASHHEY.

Choi and Jeong (2020)2 232 AA7} A9 dlo= 719
2R3} HIPFALL- A7 HH AFAS opr|ste] BAH &&/30]
o] HE fEFoR FYstal AlEH el AFEAHL
gelgt,

sdold, o8, YT 5 HusE FNAAY Sask B,
& 5ol oo JPTE B oz WL FAFAE S
®l, B4R, AA AAGA, F2 407 34 So] JHNE 9
FS W,

webd] huso] g AES AL olgoor T PRt



s WELS doRt UM BEA EBT 4 UES
A Wast gle.
C B AT AusY WEAde S8, H8, ok o
dol4 7lthilel 5o TEste] 2 9IS & WP Aow
BUEE WSS a9l 30 A8
QEHQ WrE FokF, o, hEEd S9 Boragus,
58 UY8, 444 59 ABAANS, I, 2UB 44
7 59 s, 93, SeleEE 59 ugus, A9
A, 207 B 59 AABARS 52 o8

of S 5= AEE
Choi and Jeong (2020)9] o= ©9lo] ERjsk= AAY
TS T3 F O, 7]1£0] Qo= HgF AlA R oY
g S AAEE AR B 2RSS £3) oMyslsia] X3t
A4,

« AAFES Fldl 6o BAMSE AHSHR2H ADF HAS
=

B 529 s

« 20019 1¥-20209 6€(194 671 EE7|7F 5 2/3° 35
Sh= 2001¢ 19-2013¢ 12¥€(139)Y AEE ol&sto] 4
g d&3}e] 20149 1¥€-20209 6¥(6Y 671¥)] Ak&of Yut
U Z3skeA] ERlsh

« 7)Aol EFolung 19 ulghe] ¥Fo| sidchs AT W=
A F¥(band-pass filte)E AT FZAE o83t

o Al 7tAH0] HPolA Choi and Jeong (2020)2] 891539
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&gt Avrdom U Aow e, Y S5
%S Aoz 7P S5t AFA|eke] RMSE Apel7F 27| g5,

V. 7tAEs A .

« A} oo} AZEAHOA W mlgo] it AES fEE 4
Qs oAl UL 7HA7] o] QEeold 5 A
S AT % DA FES B A0l AL,

o A7} oln] A E(steady state)o]l Z1rte] =ERCH gt
= AAFEL FAdo] P Ho|un= IHA9 4
o2 nox IAHSA FAE Foletar Yt F7 B

« B AT 2953 olgsted Ahe TldE A,
F @ olefol oAl S0 AL BggEel mestel 44
Sz YT AL L PAL B AAFuse] g
5.

rN J-U-hl

8] 2IE01M

o SVRMIAFEAS Aok 372 9290 98 ¥ S8E
Z4sto] E7RMEEE 245171 98] =89 H4.

« b FHAFAEE AlWstL Us EHE]'—r——l =7He2 | o
o] EVMISES Y29 EVMEE 02 TPYsHs B
23 2.

o FA ¢ 2%9 E7IRMEEREE 2016-201840] HE8H EHEXRAL,
20194 o|Zo|x EFSF S vlLz] gol FAE 2% £F2S 1
2 GRS As.
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o EVRIHERST A 2%2 IdZ2 A2 £ U= o= 3A, <
Zdo) Ao tigt v} HolS vHFS o, &7 AA TS
Sislsl= FA QlEdolH(optimal inflation) 50| AH|R}
B} A58 7|E0R 2%E FAEL.

4, 4 2% =9 EVRFEERE A4 A9 gREe] A=
oA AT Q= BHEFE.

A, 38 ARFoA= E7IRAEEA L] 4] 7IH AEH
o|do| ;4o QF2ERAI7]= Ho F8%F 3471 Hop= HS
ARt HRpE, SRAAGA], AR 59 +A484 HAES
Aot = Aol A=

uEtx] E7HESEC] HE 7R vl 7MY SRS F T
£ BY £ AL W vjFols EVRIHERRE £HIAT HE
Zol IgA A|kHQl HA= ofd.

AATE b me} 13l Yeht gle.

(B7H4E5E Y

7158
2011-2020 1.5
2021-2030 1.6
2031-2040 2.0
2041-2050 2.0
2051-2060 2.0
2061-2070 2.0
2071-2080 2.0
2081-2090 2.0
2091-2100 2.0
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SIMAS MY
(Ej I'Ao o= J o
T T T T
|
4 1 1 L L L L L 1 1
2000 2010 2020 2030 2040 2080 2060 2070 2080 2080 2100

A A3, BASEL AR Aol 20209700 2.0% $F
QR F 5 55 94 402 e,

A 224 199 o8] FFeor f-EuUEh= 0% 717k 4H|

AE7H S ES Holal glou, F8 AZSoA AAEEel A
2} AAEEA 20209 287] o]F 2A97F 9@ wjHI L slHo]
klyed

E3, 29 i WFEOE ) Ui SARY FFo| AR
A SAVE 7o) 4333 ol wet BH45 YY0R 4§
AoZ HQl

1 olF BASEL FusH] 45T ZO2 Holt ZEL} 199)
ARGl G Aol that BeHA4o] Ackn ¥ & Y.

A=
ATOZ MAE

- AAYT AS5ES BrMEERY 2L AW ZE S20]
ZASA oot BASET 2L WAoo | nE Ads]

o2l

“
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LFAS #38 w, = MPLZ TH&3517] 9J3f Ar|Heg: 4
Ada ASES ALFTPL 9T Aol7] "ol vhef
LF3ASEHE, AL, HAA 199 GDP $7H& &
€ 4L + td o] ARES o|§dt AYT 4 U
J1Ey o] HE o]&sh] fsiMe BAERES Ytk |
7} AgElojof stER @AA= o|85ly] oz HITHHEY.
S, F8 HAA=EZ 74 FAdE o]l =gt A
o F BriEr] o] 24 Hirt Yot AU AS5ED
22 AXNAAES7E 9 ool AT 5 FARTAL 7t
Aot A= U2

Iy f2vdEs o A E 2AHRAG & & Qe AR
< ofy7] o] s 4GEC] YRR IdE fAE A
olgta AASt= AL HAsHA g3

2 AoA= AlZto] Aol weh fEuErt 8 AX5E9
FEo2 FHEITE HA st At HAS =it

OECD A=A AZ=9] 42T 46E 2 BHHo=E
0.92-0.98% 4Fo|H, 1.55% A=l S-Fuato] vis] ¥ A
o=z Ho

3, OECD =7F=9] Ad%da ASES 2897 oldole &
HHO R 1.27-1.32% ooy F8971E Aot & o]
FRYH F7HRE YFFOE 0.60-0.78% 0| H.

ST uets 897 ojdolE 1.52% $F2& & OECD &
7HT w2 £Folglen, S897] olFol= 1.79% FElE
T2 OECD =719t 98] Adda 4580 238 458 25
< HoE
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ol fEUelrt 1997¢ LlE&7|d= & A7IFAE A
Zgk, 2008 229 F897]0= o2 AAof vjs] A o
gpel7| WjEQl o7 AlgE.

(OECD =719 4EYUF 458

A
\
T

o -

199? 1999 2001 2003 2005 2007 2009 2011 2013 2015 201? 2019

o AAYF AFEL oL $Fo0E GG Y HASH= Ao B
FE A7t disiA= ojd AEHE AXFY FAEHE B
ol wah o3 A 7HAE g9Ed 4 Qe A9

« AR, AA7|1ZeE2 g 1997-20199 717 Bl 1% =
TOo 8 ST & £ qlon &4, 9717 dAYs] A9
B2l AAAF ASEY 1.3% $F02 B F% 9lon AlA,
QEe}7] LAY o7 AT HS5E BH 0.7% =R &
T U

o AT A5EC U AYEAE o #9F 29 YER S
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18, FRICHT RIS SI3t 7124 UL 75 Y M o7
(UHAZ YBE )
AlLE|@ 1 AlLE|Q 2 AL42R 3
2011-2020 15 15 1.5
2021-2030 1.0 1.0 1.0
2031-2040 0.9 1.3 1.6
2041-2050 07 1.0 1.3
2051-2060 0.7 10 1.3
2061-2070 0.7 1.0 1.3
2071-2080 0.7 1.0 1.3
2081-2090 07 1.0 13
2091-2100 0.7 10 1.3

Y AAYF HEBL 15% FEOIM gHHoR sesiel
1.0% delolH f48 o= A
1 olfE 92 FNAAZE Pl 2He gl Wk wAw ]

S F7HE0] AR £F07 £Hd| fRo|gk et i
Z~ 0] 0
T AT

(MHUZ Y5 HY)

2030

2040

2050 2060 2070

2090 2100
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B 4zoxte

AT A5 ELS #3824 r, = MPKE THEst7] 915 A7
ozl AAo|AEF} FHAAEAPAY L LHTE Fo]7] wjio]
ok AAAGE AGOoRRY HojA= FAAEYLAY ARE
T 4 od FHUEHS 53 AAo|REE AT 5 U2
Suzete] AZolxgo| Al7to] Aol wel dA] FAATEl
488 7 FECE o] Zitkal A st HgEh
AEFold Argdo] st AAA FhH=-2Fo] A ool Hslst
Hate 7|EgEE RATeEHA TR EVRIAERY 44 &
7MdsE0] 28 & AEFE YIS 7Pl nR, ol9k
AE oA M FEE AdojAeE &8 "HaUt L.
FHZ Ao F547] AANA AA GDPLF #A GDP7F
AX|(AFE7=0)5t A= ol Lol eHgE Aej(AEZH ol A
=0)of|A 9] AAGA7|o|AEE HolH.

F2= Y 02 FR)

N AT A

=

T T T T T T
1997q1 2001q3 200641 201093 2015q1 201993

LS i Canada EuroArea i LG

£23: New York Fed
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o F897] olA9 ul= G2 AHe HFL 2.411%, F=I A
Urlo] B 2.443% $3og, =23 syt Hio] ¥ =
Aot 71 2ol (95 IS

F897] olFo= vl G2 X9 HFS 0.589%, F=It
Aucte] B2 1.602% £F02, 927 7fuche] FHto] oF
1.013%p 7FF o &2 Zo& noby,

AAo|AHgo] gisiAs e T2 Y 714 AYE 7t 7hs
AR, AA7|7Ee.2 AT 19973 187]-20204 287] 7|7t
o=, 7y}, S2x99] HHFQ 1.85% &0 2 £ty &2
= den =4, J3k97|7t WAsty| Aol Hwt]l 2.43% £
A e 9] £E A AAo|IAER & 4 Q2.

A HAE Qg7 HA ol&o nFy f2 A g Hael
0.59% HEZ $£HIIGI & 4 oy, Y HAZRE J3He7]
HHAY o]29] Aurtel g=o] FHA Aoz Wt 1.60%
A2 £ E S YL

AZo|z}go] st AYAI}E= o2 EOF TFo] YR QS

(4HOIRIE H)
AR 1 | AgEe 2 | Aae 3 | AL 4
2011-2020 0.4 0.4 04 0.4
2021-2030 0.4 0.6 0.6 0.7
2031-2040 0.6 1.6 1.9 2.4
2041-2050 0.6 1.6 19 24
2051-2060 0.6 1.6 1.9 2.4
2061-2070 0.6 1.6 19 2.4
2071-2080 0.6 1.6 1.9 24
2081-2090 0.6 1.6 19 24
2091-2100 0.6 1.6 1.9 2.4
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« 200849 22 897 ol% At EspHMo T AT 7|2
7t A4HD 971 W&o 2011-202097H219] BF# Q1 o]
g o] A FAEHL US.

« I A77F Har slEgol get Ao|Agr ASste] 94
T FES AT Ao= B4

<
i

ru
p)
%
A

¢ 2 AFoMe 8UEY, 53] do] 7= AVIFR ]—8‘
5k= Choi and Jeong (2020)9] 2 && o]-83lH 7]'7—"1‘5 A 2
Edold, Ado|Rg, AT J5E0l tiste] A3t

o T3 AT AT SU2PY FYRR 5 FXsto] H 0]
#of diste] Hdal

o AT A= o2 22
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- 20114-20204 717H5%r Bt 1.5% 20|94 275 ES
2020 o= 1.6%22 AF A58 Z1og2 AYEo W o
o= Eeg)o] EFHHER 429 2% £Fo £23 A
oz AY

- AAAF ASEL 2020d 9= 1.0% #5202 sttt
20409 o] 2L (0.7%-1.3% o] © AoE A}

- 201149-20204 7]17F59F 0.42% S==0|9d A4 S2e= 4
b ARl FHA AZo|AE(FA7] AlAA AA GDPLF
ZA GDP7F A5kl Q& ol o] HdE AlEjofA <
AZAG7|0)A) 32| 42291 0.59%-2.43% $=FO02 48Tt
Zog AHur

o B FoE 23 Zo| Ff4e] g

- 9Q0FF0| ARSI W49 ot AL JfAsh= Aol W

- B 29 912 PHo] =23 S FXHS) 5ol EA5=
Ao M ZASTEE Aol Ao AT Ta

- FAAEC] digt AL 7Hte g2 W u|Fof it AgS 7
A% g9
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] @ 230 DIxl= =M
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LA E B

G ¥ A5
o 22utete] o £HL 2018 WHO 7|& 8342 AlA 290 &

stH, FAIESAE FA] 19709 4. 53%101]*1 20184 7]& 0.98
Hoz FA3| slEsle] OECD HALZE

« olefat BE4Y e B4 A WA ATTEE 34
TS} ABE WA T S

o AA D} A A F8 AT FAEAS THF AT
PRAEE QT4 R, AFTOIA o whE I3}, oot L
g So] Z|delge 6 QoA s A4S
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2 A7 F AMA-FEAHFEART FAA-S o=
A+ P v Folg T AT HSTF=
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+ olgt g B A7 IR BAFA HriE 3 A2 of
£4-454 242 vt &
B g0 7y
¢ ANgNAE 228 1F8h Folo AL Anie
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313 1PeH FolS FU FF ALAPY 29Y 73
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1. 258 133} Fol9 ¥ y
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19. 2 UEep S8ME 3 RUHE 715280 OAk= =Y

- 2015-20509 =718 1PAF A 7] S=IU=7t 23%
2 M =2 AR 94

- 7o GA] 2 @A 25.19 02 FAHHEelH 20509
283920 % 7MY w2 7|49 A4

QFIHs S

HEH 173t S1Ql QIFFH|(OADR: Old-Age Dependency
Ratio)e Z29% 1008 (20~644) T =¥ FEI71E(654) ©
e w2 Aol

HF 58 1A Bole U kIR0 sHAE SE5)
A5l ztojs=rgo] opd 7|t £ 7|ECE I 1PIE A
O3t A= QIR H|(POADR: prospective old age dependency
ratio) A|A|

BAA 81 A+ A &4 AASH] Al BAA 2l

FoF|(EOADR: economic old age dependency ratio) 5%

1. 31333} F0]7} Aol v|A= F

QITEASHY Halet ANQQ! 7H A

ATEAH EHS AitolHAet 4te] 45 ARSI Ay
7t o)A &N 8

- 2RI AT FPL wEER 9P
- PEY AURGFL A% FY 2o IF
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* Mason & Lee(2018)9] u]= A oA o] 1HEFL {7 4
HE A5H av|Ho= ZAHEAS o8 2 7|QIZE o] HE AF&do]
AHCRE =
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B35te] ntygo] HE 753
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+ HEo] olo] AT IS SRR B 4w
B3 7139 98 A9e P&
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220



20 2017130] F BOIX TN T o7

B siel G713 QIft MM ZA AAE
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HE A7le= A A% FAZ AR AAEE =2
« (AARD) A, 7159 AR S4e e o S Stk
Aol Fa%. =] AVIgelM A=2 S8t 84 *1 719+ A71,
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3 A&HEA Qlon 28RFE Ao F83F JIFE v|AL
NS
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- HE 7|9 AP A2 FARAME sl obd 2l OiF
(risk factor) tHH3HE S5 ZEEZQ RIS Ash,
A ZEZER 9 3 £ F2E A= A 2 =
#o| QU=

- o2t At oy ¥sket g4 Ayttt CPPIBSF dlvk=
ATPE 2244 9F 7|to g A HiE-S Adst A53 At

261



202045 GRE0RE 3R T QOFY

M2 AlolA BT Qe A9
- A FRUAFL SR chiske BHo el 9§ A
AR A%A2E D slor, o Aol it 27
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Estimating Old—-Age Income for Different Levels
of Household Expenditure

This study uses the budget standard method to estimate
the necessary amounts of old-age income for elderly households,
and examines what percentage of pre-retirement Koreans may
receive those amounts of income from the National Pension
(NP) alone. The typical elderly households used in this study are
households of seniors living alone and elderly couples living
together, with the head of the household aged 65 to 69, and
living in detached houses or multi-unit housing. Assuming that
the necessary amounts of old-age income would equal the total
expected expenditures of these typical households, we proceeded
to estimate the amounts of expenditure in each of 11 categories.
Each category of expenditures includes goods and services
required for elderly living by prevailing norms, by the likelihood
of actual seniors using such goods and services, and by the list
of goods and services included in the consumer price index
surveys, with the quantities and durability of the goods and
services determined on the basis of Statistics Korea-approved
statistics. The prices of these goods and services reflect the
nationwide averages, average prices in Seoul as of 2020, and
market prices.

Our estimation shows that, as of 2020, seniors living alone
would need KRW 1.3 million per capita per month in old-age
income, and elderly couples living together would need KRW
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2.1 million per household per month. Our examination of
pre-retirement Koreans aged 51 to 60 as of 2019, based on
their participation in the NP, reveals that 8.41 percent of these
Koreans may be able to receive KRW 1.3 million per month
from the NP's old-age benefit in retirement. Specifically, 15.95
percent of men and 0.79 percent of women would be able to
do so. In other developed countries, too, seniors do not rely solely
on public pensions for their post-retirement income. Accordingly,
we applied the Organisation for Economic Co-operation and
Development (OECD)-wide average of 65.4 percent (public
transfers’ share of seniors’ income) and examined what percentage
of Koreans would be able to receive KRW 850,000 from the
NP's old-age benefit. We found that 17.53 percent of
pre-retirement Koreans would be able to receive 65.4 percent
of the necessary amount of old-age income from the NP's
old-age benefit—specifically, 32.31 percent of men and 2.61
percent of women.
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2

A Study on the Effect of the National Pension
Scheme’s Earning Test on the Labor Supply of
Older Persons

The rapid pace of population aging has made the contraction
of the economically active population, elderly poverty, and
fiscal stability of public pensions key social issues in
industrialized societies since the 1990s, prompting governments
and policymakers to seek diverse solutions. One of the solutions
proposed is to abolish the earning test (earning rules) of public
pension schemes. The National Pension in Korea, too, reduces
the amounts of Old Age Pension (OAP) payments that Koreans
aged 60 to 64 may receive in proportion to the amounts of
income they earn from employment. There is thus growing
demand for revisiting the OAP system and examining its effect
on encouraging older persons participation in the labor market.

This study provides an empirical analysis on the possible
correlation between the OAP's earning rules and older persons’
working status in Korea, focusing mainly on Korean older
persons whose earned income amounts have been affected by
the earning rules since July 29, 2015. First, this study analyzes
the Korean Retirement and Income Study (KRelS) data to
determine the correlation between the OAP's earning test and
Korean older persons work-related behavior, finding that there

are no significant correlations between the OAP’s earning test,
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on the one hand, and older persons’ working status, working
hours, and earned income, on the other. Next, by surveying
1,000 beneficiaries who had received earning-adjusted QAP
benefits from July 29, 2015, to December 31, 2018, this study
found that only 9.4 percent of survey respondents had
contemplated possibly reducing their working hours after seeing
the earning-related cuts in their pension income, and that the
percentage of beneficiaries who actually quit their work or
reduced their working hours for that reason was even smaller,
at 2.4 percent. These findings suggest that reforming the OAP
and its earning test solely for the purpose of incentivizing
Korean older persons to work is unlikely to achieve the intended

policy effect.
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3

A Study on the Characteristics of Exempted Insured
Persons

This study was designed to gain a clear and detailed
understanding of exempted insured persons and provide related
suggestions. For the purpose of this study, the transition trend
of exempted insured persons by type of entitlement was
analyzed based on participation history data stored in the
database of the National Pension Service (NPS) to identify the
factors behind the reduction in the number of exempted
insured persons. We classified exempted insured persons and
analyzed their characteristics to single out a priority target
group within them. Also, detailed information on exempted
insured persons and those who resumed insurance premium
payment was collected through surveys.

The main results of the analysis are as follows: First, the
review of the reduction in local exempted insured persons
showed that the continuous reduction since 2011 was a result
of the combination of the transition from exempted insured
persons to those who declared their income as well as the
decrease in net inflow to exempted insured persons from
uninsured persons. Second, as a result of classifying local
exempted insured persons into five groups based on income,
participation history, and reasons for payment exemption, the
actual number of local exempted insured persons was estimated
to be 2.53 million (68.6%, as of 2018). Since they have a higher
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rate of payment resumption and lower rate of arrears compared
to other exempted insured persons, it was deemed that they
should be set as the priority target group in order to eliminate
the blind spot of the current system. Third, the results of the
surveys on exempted insured persons showed that those who
resumed payment had better economic conditions than those
who were exempted from payment, had higher confidence in
the national pension, and often chose the national pension as a
means of securing their financial future after retirement. It was
found that 33.9% of exempted insured persons were engaged in
income-generating activities during the payment exemption
period but did not resume their income declaration.

Based on the aforementioned results, this study provided
various suggestions, including changing the priority target group
to eliminate the blind spot of the current system, introducing
countermeasures against those who avoid participation, providing
stronger support for insurance premium payment targeting
low-income individuals, and improving the participation structure
of the national pension system and the management system for

insured persons.

289

4

Jhu



202045 GRE0RE 3R T QOFY

4

Mo =SHXNS S
20Ky ST} B

o
2 HZx

=1

a

BES See=

2 die =AY E9EAAY BEA, AiQle] Aol =
AL F%ely, =58 =54 7K Fr] 18 RIE
ofd IARIA AmiEe AL FHO=E Il 5S| 20009
¥ o] ZEAFFYY @%Ji_(age cohort)2} HjoH] e} H|
ojvH]iH o|F ME FAHSE 3+ SAFI S E(birth cohort)E H|
WEA oM, YTt LAY HIlet FHAFE A g, 1
g1 ZEAF7IE B 7HEEEIE Hle] uR JF E45HA

2 E4E 99 =g 43014 217 ARE ARESHATH
A5 189 BN 3AAT BEAARE gt l—:.%-ﬂ];ilol
A FFSEEAE B4 A8l BAE wiFEATHY A
E4E ARESIlH 2o E HojH|Eme} o]AEN FITES] LF
A4 {33 7HEENF717E 12 o #4dS AYUEA AF5H
oz ASo] Y3l =AAH IHEA(Logistic Regression)s'H
ARE-5HI T

A17g Aol olof, A2t A3FL 242 ERFES} E4HH
ol AYsiiet. A4golA= 20008t 8kt IRk S2AYS
9] AFASEHB0H, 400, 509, 60t) £4 AE AAI5HL,
A5G Hlolelniet old Houle] A AnE ANk
5] wolu| R Adjel o]d Ao L=FHH9 FFIE ALS
ZF §39 =dEN 780 F7], 18a WA 2§

E
=0
al,

290



WS Gungth 3 o) =EAET ASPhEslel BE 7}
FYe7t WA NEAEe} ofE BAMe WA 2A2Y AR
4 ANsgEE oo s AN ATARE sy, 9
7 2ol e HAE FoIg AAsHAc

291



202045 GRE0RE 3R T QOFY

4

Work histories and Poverty Status throughout Life
Cycle: Focusing on Precarious work and Public
Pension Security

The purpose of this study is to categorize the work histories
of individuals throughout their life cycle from the viewpoint of
multi-dimensional perspective of precarious work and examine
the relationship between work histories, family lifecycle, and
poverty. In particular, the study analyzed the association among
work histories, family lifecycle, and poverty by comparing the
age cohort of the working-age group in the early and late
2000s and the birth cohort of baby boomers and pre-boomers.

Data of this study came from the Korean Labor and
Income Panel Study (KLIPS) from 4th through 21st waves. We
used multichannel sequence analysis and clustering analysis to
consider multi-dimensional perspective of precarious work
simultaneously. Also, our final analytic task was to test to what
extent the long-term sequences of precarious work are associated
with poverty status among pre-baby boomer and baby boomer
cohort using a logistic regression approach.

Following the introduction in Chapter 1, Chapters 2 and 3
present a literature review and methods of analysis, respectively,
while Chapter 4 describes the analysis results by age cohort
(those in their 30s, 40s, 50s, and 60s) of the working-age group
in the early and late 2000s. Chapter 5 presents the analysis
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results for baby boomers and pre-boomers. In particular, this
chapter attempts to categorize the work histories of baby
boomers and pre-boomers respectively and examined
corresponding relationship among work histories, family life
cycle, and poverty status. Also, a logistic regression analysis was
conducted to see what relevance the life-long work histories
and household type according to family life cycle have to the
current level of poverty. Finally, Chapter 6 summarizes the

research results and presents policy implications accordingly.
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5

Social Insurance Precariousness of Dependent
Self-Employed Workers: Focusing on the National
Pension Scheme

The accelerating socioeconomic changes and challenges
that have emerged since the late 20th century have played a
significant role in transforming the nature of both the labor
market and employment types. While there used to be a clear
line distinguishing employees from self-employed workers in
industrial societies, recent socioeconomic and technological
changes have led to an increase in new forms of work, causing
that line to become blurred. The social insurance-based welfare
state, which is predicated on the standard employment
relationship, is consequently facing the need for restructuring in
response to such recent transformations.

Against this backdrop, this research looks at dependent
self-employed (DSE) workers, who are at the forefront of today's
new forms of work, and aims to examine their atypical nature
in the labor market and pension coverage under the National
Pension Scheme (NPS). The total number of DSE workers in
Korea is estimated to be between 1.5 and 2 million, and their
proportion of the total workforce is between 5.5 and 7.3%. This
study also explores the extent of DSE workers precariousness
under the NPS by analyzing several indicators drawn from the
NPS database. As DSE workers are likely to be more vulnerable
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than other types of NPS subscribers, they have a higher risk of
falling into the coverage gap. The reason for this is that their
income volatility is greater and increases in times of
socioeconomic uncertainty or when the business performance of
their workplaces declines. Meanwhile, in advanced political
economies, DSE workers are regarded as equivalent to dependent
employees by public/private pension schemes. Based upon the
findings, this study presents some suggestions: 1) devise flexible
responses of the NPS for DSE workers: 2) clarify the reasons for
such responses; 3) establish consistent principles and policy
directions for the four social insurance systems for DSE
workers; and 4) adopt an approach in the long term that
focuses on the characteristics of DSE workers rather than on
their job types.
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6

Validity of Introducing Care Credits by the National
Pension Service

As discussions on strengthening Care Credits in the public
pension system continue due to the low fertility rate and
population aging, this study examines the status of the current
pension credit system operated by the National Pension Service
to test the validity of introducing a new credit system.

In this study, the validity of Care Credits is analyzed from
four perspectives. Based on the results of the analysis, the
following policy suggestions are presented. First, according to
the review of the wvalidity of Care Credits from four
perspectives, Care Credits should be introduced in the order of:
Childcare Credit, Maternity Credit, Senior Care Credit, and
Disability Care Credit. This order was determined based on
consideration of the policy effects, such as expanding the
coverage of the current National Pension system, comparison
with the systems of other advanced countries, budget, and
linked welfare systems that can provide new credit. Second,
between introducing the Maternity Credit, Senior Care Credit,
and Disability Care Credit, which have not yet been
implemented in the National Pension system, and enhancing the
quality of the existing credits, including the Childbirth Credit,
Military Service Credit, and Unemployment Credit, the latter
should prevail. This is because the Childcare Credit can be
strengthened by enhancing the quality of the Childbirth Credit.
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Also, since military service is recognized as important in Korean
society and the participation of young men in their 20s in the
National Pension is very low, it is necessary to give priority to
enhancing the quality of the Military Service Credit, among
others. And, since the coverage of the Unemployment Credit is
low, it is necessary to improve the quality of the Unemployment
Credit in order to resolve the issues raised in Chapter 2. Third,
among the options of maintaining the existing Childbirth Credit
and introducing the Maternity Credit and strengthening and
expanding the current Childbirth Credit into the Childcare
Credit, the latter is deemed feasible. Considering the policy
effect of expanding the coverage of the current National Pension
and the issue of fairness (the beneficiary is limited to working
women), it is more appropriate to expand the Childbirth Credit
into the Childcare Credit, which can benefit all women who
give birth and raise children. The policy effect here assumes
the introduction of a very generous Childcare Credit of two to
three years per child.
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Issues and Trend of the Relationship between
the Basic Pension and National Pension

Since the introduction of the Basic Pension, the level of
benefits has steadily increased, subsequently expanding the role
of the Basic Pension in old-age income security. However, as
this expansion has been taking place, in-depth discussion on
how to establish and manage a proper relationship between the
Basic Pension and National Pension has not been had. This
study thus takes a close look at the issues that could arise in
terms of the relationship between the Basic Pension and
National Pension and what would happen if the Basic Pension
benefit amount is raised in the future and discusses what the
relationship between the Basic Pension and National Pension
should be based on analysis of the status of the current
systems. To this end, this study summarizes the issues of the
relationship between the two pensions as: the effectiveness of
the formula for reducing the benefits of National Pension
beneficiaries, uncertainty of old-age income security in the
future, and weakening of incentives for long-term National
Pension participation as a result of the Basic Pension.

The results of analyzing the status of the current systems
show that the reduction of benefits for National Pension
beneficiaries has failed to achieve the intended goal while also
increasing the complexity of the relationship between the Basic
Pension and National Pension. This study also points out that,
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given that the National Pension benefit amount for those who
receive both the Basic Pension and National Pension will
continue increasing in the future, the uncertainty of old-age
income security for National Pension beneficiaries will increase.
Finally, it explains that, if the Basic Pension benefit amount is
raised to more than KRW 300,000, it could have a negative
effect on the incentives for long-term National Pension
participation, with the relationship between the Basic Pension
and National Pension becoming increasingly complex as a
result. Based on this, this study suggests that restructuring and
coordination between the two systems should be conducted to
resolve the aforementioned issues that may arise from the
relationship between the two pensions. It also presents a
German-style minimum income guarantee, Swedish-style minimum
pension guarantee, and Canadian-style universal basic pension
as possible directions for the future development of the Basic
Pension, and summarizes the strengths and weaknesses of each.
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Improving Staretegies for the management system
of changes in eligibility of Basic pension.

The management of changes in basic pension entitlements
differs from the existing management direction of Basic
Pension. So far, Basic pension has been operating to increase
take-up rate, 70%. Per contra, the management of changes in
eligibility is to manage in time beneficiaries in which the
reason for change in eligibility occurred. Through this, the
purpose is to strengthen the equity between recipients and losers
and the trust in the system. In this study, the management
system of changes in eligibility of Basic pension was reviewed,
fucusing on the case in which the reasons for changes in
eligibility occurred.

Here, 1 propose three strategies to improve the
management system of changes in eligilbiy of Basic pension.
First, in terms of the legal system, it is necessary to resolve the
gap between current law and reality and strengthen the rights
of recipients. Second, I propose short-term and long-term
strategies in terms of the management framework. In the short
term, an official regional consultative body shall be operated to
maximize the advantages of multiple management institutions.
In the long term, National Pension Service shall exclusively
conduct the investigation on the confirmation of beneficiaries
during the procedures for managing the change in eligibiltiy.
Finally, there is a need to improve the system that can improve
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work efficiency at the working level. For example, the
introduction of an income and property recognition period
system, the discovery of new types of surveys on beneficiaries,
the connection between basic pensions and the National
Pension Service's follow-up management, the establishment of
basic pension information systems, and conducting surveys on
inadequate payment of basic pensions.
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Economic Life and Retirement Preparation of
Middle-aged and Older Adults: 8th (2019) Korean
Retirement and Income Study (KRelS)'s Basic
Analysis Report

As Korea is expected to become a super-aged society in 2025,
basic data are needed to prepare for this new demographic
reality. Accordingly, the National Pension Research Institute
has been conducting theKoreanRetirementandincomeStudy
(KRelS)since2005tocollectdatarelatedtoguaranteedretirementincom
einorder to enhance our understanding of the retirement
preparation and economic life of middle-aged and older adults
in Korea.

KRelS is investigating both “Sample 05,” which was first
established and surveyed in 2005, and “Sample 13,” which was
constructed by adding samples from the fifth survey (2013). In
the eighth survey, a total of 4,317 households based on “Sample
13" were successfully surveyed, showing an original sample
retention rate of 85.8% and success rate of 91.0%.

Consisting of eight chapters, this report covers the results
and findings of the 8th Korean Retirement and Income Study
(KRelS). The main content of each chapter is as follows.
Chapter 1 provides an introduction, and Chapter 2 gives an
overview of the Korean Retirement and Income Study (KRelS).
Chapters 3 to 7 present the basic results of the survey items of
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the 8th KRelS, which are: household economy (Chapter 3),
status of economic activities (Chapter 4), application of social
security (Chapter 5), retirement life (Chapter 6), and family
relations, health, and life satisfaction (Chapter 7). Lastly,
Chapter 8 presents a longitudinal analysis of the responses of
participants in the first through eighth surveys and also analyzes
the changes that occurred in the living conditions of public

pension beneficiaries over the same period.
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10

Projection Model for Public Pension Linkage
System 2020

Since the introduction of the actuarial valuation in 1998,
the National Pension Research Institute has reviewed the
long-term financial projection model of the national pension
and newly recalculated several variables to reflect changes in
the system and environment every five years. In particular, the
institute is in the process of improving the entire model in
order to set up the financial projection model to be used for
the fifth actuarial valuation, which is to be carried out in 2023.

The aim of this study is to improve the public pension
linkage projection part of the valuation, which is one of the
modules of the financial projection model to be used for the
fifth actuarial valuation. In particular, this study recalculated the
linkage-related basic rate by reflecting the latest performance
and improved the demographic structure of national pension
subscribers by revising the calculation method used for new
subscriber eligibility.

This study carries significance in that it secured objective
adequacy with regard to the establishment of the linkage
system-related basic rate. However, if more data are
accumulated, temporal trends will need to be reflected to
advance a method for establishing the basic rate. In addition,
efforts need to be made to improve the reliability of projection
results based on the sharing of data on participants and
beneficiaries of public pensions through close cooperation among
public pension schemes.
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117

Estimation of the Number of Persons Insured by
the National Pension by Insured Period in 2020

This study focuses on the model for estimating the number
of insured persons by insured period toward advancing the
financial estimation model that will be used to perform the fifth
financial calculation with the aim of improving the basic rate
and methodology used in the model.

Through this study, the model for estimating the number
of insured persons by insured period was revised and
supplemented as follows based on a review of the related
performance data, methodology, and basic data.

First, the turnover rate of insured persons was classified
into “less than 10 years’ and “10 years or more” in order to
apply the potential increase in the insured period differently.
Second, we tried to improve the basic rate so that newly
insured foreign workers, among other factors, can be properly
reflected in the estimation model. Third, we attempted to
improve the model so that the behavior of voluntarily
(continuously) insured persons in the early stage is deferred and
disappears in the long term. Fourth, we sought to improve the
model by reflecting the phenomenon of a potential increase in
the insured period being low for insured persons with an
insured period of “0" and those waiting.

The results of the improvement revealed a difference in

the average insured period at age 59, and the effects of the
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improvement were seen in the numbers of old age pension
beneficiaries and lump-sum refund beneficiaries. In particular,
as a result of calculating the turnover rate by separating those
with insured periods of less than 10 years from those with
periods of 10 year or more, the distribution of the average
insured period of those at age 59 was found to be right-skewed
in the long term. In addition, with the number of newly insured
persons increasing, the proportion of newly insured persons
increased to a certain extent, and other methodological
improvements were also significantly reflected in the estimation
results.

This study is significant in that it has improved the
reliability of the estimation model by improving the estimation
of the number of insured persons by insured period as part of
the reconstruction of the Long-Term Projection Model for the
National Pension System for the purpose of conducting the fifth
financial calculation.
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2020 National Pension Primary Insurance Amount
(PIA) Estimation

The National Pension Service conducts a financial calculation
every five years to ensure the smooth and stable operation of
the national pension’'s finances. The Long-Term Projection
Model for the National Pension System, which is used for the
financial calculation, embodies the pension system, spanning
from participation during working periods to entitlement during
retirement periods based on cash flow. In the model, the
Primary Insurance Amount (PIA), which is used as the basis for
calculating the pension amount when an insured person
becomes a beneficiary, is an important factor in projecting
expenditure of pension benefits. This study reviewed the
methodology related to the PIA and the performance data. In
addition, the study reviewed the methodology used to project
the average monthly income of workplace-based insured persons,
which serves as an important factor in projecting average
monthly income, as well as the methodology used to apply the
participation period depending on each point of premium
payment.

First, the methodology presented herein for improving the
projection of the average monthly income of workplace-based
insured persons has strengths in that it is simpler than the
current methodology and maintains consistency with the
variable for the rate of increase in wages, which is the basic
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assumption.

Second, when it comes to the methodology for applying
the participation period depending on each point of premium
payment, the calculation process is simpler than the current
methodology, and it is highly likely that more appropriate
assumptions can be made for simulations conducted with adjusted
policy variables, such as increased participation or entitlement
age. However, it seems that a more careful decision is required
when setting initial values.

The Long-Term Projection Model for the National Pension
System has been revised and supplemented every five years for
the financial calculation. It is now necessary to review the
consistency and coherence of the existing methodologies and
their results. There would be not much resistance to the idea of
replacing the existing methodology with the methodology for
improving the projection of the average monthly income of
workplace-based insured persons. However, there might be
some disagreement over the new methodology for improving the
application of participation period. Despite this, attempts to
continuously analyze the accumulated performance data and
explore new methodologies are highly meaningful, and it is
through these efforts that it will be possible to further develop
the Long-Term Projection Model for the National Pension
System.
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13

2020 Projections for the National Pension’s
Survivor Pension

The National Pension updates its long-term fiscal projections
every five years and adjusts its overall plans, including those for
the administration of the National Pension Funds, accordingly.
Since 2003, the National Pension has produced fiscal
projections on four occasions, the last of which was unveiled in
2018.

The fiscal projection model is redeveloped every time the
National Pension orders fiscal projections. The model and
method of the projections are changed mostly on the basis of
recent changes in pension performance and the surrounding
environment. The National Pension Institute continues to conduct
research and analyze information necessary for these model
updates.

The purpose of this study is to review and improve the
Survivor Pension projection module, which is one of the
modules that comprise the fiscal projection model for the
National Pension. This study compares Survivor Pension
performance and past projections to identify and analyze the
pathways and extents of how different factors lead to projection
error. This study also reviews examples in the United States and
Japan with a view to finding implications for the improvement
of the Korean model.

Projections necessarily depart from reality because they
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assume that the hypotheses and variables underlying the given
model will materialize. Nevertheless, it is crucial to identify
factors of performance-projection discrepancy and make continued
efforts to minimize such discrepancy in order to ensure the
reliability of projection results. Therein lies the significance of
this study.
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Methodology of Scheme Variable Projection for
the Long—-Term Actuarial Projection of the National
Pension

The purpose of this study is to review the scheme variable
assumption methodology used in the actuarial projection model
of the National Pension Scheme. Five scheme variables are used
in the financial projection model: participation rate, rate of
individually insured persons, contribution exempt rate of
individually insured persons, collection rate, and earnings of
individually insured persons. These variables play a very
important role in the calculation of the number of insured
persons, insured period, contribution revenue, and benefit
expenditure.

The existing assumptions relied primarily on expert consensus
due to the frequent changes that occurred in the early stages of
the National Pension Scheme. However, now that the scheme is
showing a stable trend and will gradually mature in the future,
it is necessary to reflect the link between changes in the labor
market and scheme variables.

To this end, we classified the methodologies into “stock”
and “flow” approaches and compared the two. For the “stock”
methodology, we presented a dynamic regression model using
macroeconomic variables as explanatory variables. In the “flow”
methodology, we presented a Hidden Markov Model (HMM) that
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models the transition of insured person types by population and
labor force.

To summarize the advantages of each method, the “stock’
methodology can systematically explain changes in scheme
variables by considering their relationship with macroeconomic
variables, and the “flow” methodology is highly consistent and
straightforward with the actuarial projection model because it
computes all scheme variables in one logical model.

The projection results of both methodologies were not
significantly different from the previous results gained based on
expert consensus. This shows that the previous expert
expectations were highly consistent with the assumptions of

demographic and macroeconomic variables.
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Comparison and Review of Actuarial Projection
Reports of Public Pensions in Foreign Countries:
Cases of Canada, United States, Japan, and Finland

The purpose of this study is to compare the actuarial
projection report of the National Pension Service, which has
been published four times so far, with the actuarial projection
reports of public pensions in foreign countries and present ways
to improve the former. In this study, the actuarial projection
system used for the national pension in Korea and the public
pensions of foreign countries were examined, with a particular
focus on the actuarial projection process and the main content
of the actuarial projection reports.

The implications derived from the review of the public
pensions of foreign countries are as follows. First, the actuarial
projection reports of the public pensions in Canada, Japan, the
United States, and Finland focus on projecting current and future
fiscal balances and evaluating long-term fiscal sustainability,
based on which appropriate fiscal stabilization measures are
recommended. However, there are differences in the fiscal
evaluation methods and measures, as the content, operation
methods, and fiscal goals of each system are different. Actuarial
projection reports basically consist of an overview of the
system, actuarial projection methods, major assumptions,

actuarial projection results, sensitivity analysis, conclusions, and
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recommendations, and most of the ILO's actuarial projection
guidelines for social security systems are reflected in such
reports. The report of the National Pension Service of Korea
complies with the ILO guidelines and includes all related
content.

Suggestions for further supplementation of the National
Pension Service's actuarial projection report are as follows.
First, it would be useful to provide more detailed information
on performance and assumptions. Second, it is necessary to
develop and apply various evaluation indicators to check the
long-term financial status of the pension fund. Third, the results
of various sensitivity analyses should be provided. Fourth, it is
necessary to provide the financial analysis results for individual
insured persons and beneficiaries to serve as a reference, in
addition to the actuarial projection data for all insured persons

and beneficiaries.

332



16

ZNZEA 2 TXEQOI0| 21T Djxj=

3

F2Y AESeE A FAfIE A Al 2 g4e F3
Atk E3] Z2Y 3AHS HEFAE I53] sEE 3E A7]¢}
£k, I3 AEG4 b E8Aol & Aoz Hild. I=y
FHLE QT A=FA 9 24 WHehs E7HshH, AU
g7k FRd=el vAle 93l diet A7 Bast Aol o
2k HiolA 2 A4 Idedd 4 ¥%e 242 & =S
2YS A7, =TS 7 APFAC) 2ast 8 AAA
Age] ol24 wiEE d¥she AS A FHLE skl .

2 A7 FHY BAEEAAY g7t BA FAE 76‘71 HE
d& BIEst AR Hele)] vAle IS F8 AESY F
ol AXNBARF S T Z45tL, BASTAR dAHE 254
4, dBA AMNGA =2d4E A¥ske 719 WSS AiAst
ot E3, FAEFHYS 99T SHAZELUIH(DSGE)ELE
< 75319 ISl Al A 4TS 2H8HAH.

nyol 74 Ax, IRY FAToE AT BAEFEEL A7
HEFol 22 FHo Fagt HslE HAE Aom A
o, ofd tf-&e FAFR | avk= FASE] AP AA a%lo] E
Aoz Hd. FHIZ A, Age, Agrt @4l A7ISEHL A
oA FAFAS] o] siERt ARl F71vE AE2 S0l
deu, SHfVIe AEN I8 SAHIHeE 42 FA H
ng 849 440l Ho tiHstE el ol 2art Ao

333

4

Jhu



202045 GRE0RE 3R T QOFY

16

Impact of Economic Uncertainty and Structural
Factors on the National Pension

The COVID-19 pandemic has dealt a severe blow to the
Korean economy. In particular, the global pandemic spread
rapidly to the real economy, generating high uncertainty regarding
the timing, speed, and continuity of economic recovery. At this
point in time, structural change is inevitable, due mainly to the
economic shock of COVID-19, and it is also necessary to
analyze the impact of the increasing economic uncertainty on
the national pension. Against this background, this study aimed
to analyze a model that will allow us to closely examine the
impact on the national pension and explain the theoretical
background of the major macroeconomic prospects necessary
for the mid-term finance estimation of the national pension.

This study analyzed the impact of the increase in economic
uncertainty at home and abroad on economic growth, economic
volatility, and changes in economic structure based on the
trends of major indicators and macroeconomic models and made
improvements to the current ways of explaining uncertainty
linked to economic shocks and macroeconomic uncertainty. In
addition, a dynamic stochastic general equilibrium (DSGE) model
reflecting such economic uncertainty was built to analyze the
impact on the domestic economy.

The analysis of the model showed that economic uncertainty
caused by COVID-19 is expected to bring important changes to
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the business cycle and structure, and the effect of economic
policies introduced in response to this is expected to be a
decisive factor of the economic recovery. In the current
situation, where the growth trend has been on the decline due
to prolonged low growth, low interest rates, and low inflation,
economic volatility has decreased. However, since this crisis has
shocked both the real economy and financial sector at the
same time, it is worth noting that the nature of uncertainty has

become more complex.
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Social Welfare Analysis of National Pension
Scheme 1I

Like our 2019 study, our 2020 model for analyzing the
NPS effect on social welfare is a dynamic, stochastic,
overlapping-generation general equilibrium model that assumes
heterogeneous economic agents and the efficient allocation of
economic resources by a hypothetical redistributing authority.
The 2020 model also takes a utilitarian approach toward the
maximization of social welfare and the reform of the NPS. This
study is the second installment in a series that applies the
macroeconomic assumptions of the 2019 model to the path of
Korea's economic growth. The difference between the two
models is that the 2020 model adds technological progress as
an exogenous variable. In addition to analyzing the differences
in social welfare under the two models, we also compare the
2020 model and the model used in the Fourth Actuarial
Projections in terms of the capital stock path as part of
reviewing the applicability of the model to future actuarial
projections.

Our analysis shows some differences in the capital stock
path produced by the 2020 model, which considers the NPS as
a key variable of the Korean economy, and the Fourth Actuarial
Projections, which omits the NPS. Given the significant impact
of the NPS on the Korean economy, using a social welfare
analysis model like ours to project the capital stock path in
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Korea can be a viable alternative for using macroeconomic
variables for actuarial projection.

Our analysis of social welfare shows that NPS reform
scenarios that posit simultaneous increases in both the income
replacement rate and insurance rate fail to improve economic
efficiency. We also conducted a simulation with a scenario that
posited a stronger income-redistributing effect of the NPS in
order to gauge the insurance effect of the public pension on
income wuncertainty. QOur simulation revealed that welfare
increases for most cohorts, reaffirming the results of the 2019
study. Our analysis of the scenario with a stronger
income-proportional effect of the NPS, on the other hand,
reaffirms the finding of the 2019 study that such effect
decreases social welfare overall. Our findings suggest that the

insurance effect of the NPS contributes to social welfare.
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Projection of Price Variables for the National
Pension Actuarial Calculation

This study focuses on the projection of price variables that
affect overall fiscal revenue and fiscal expenditure, including
pension contribution revenues, return on fund investment, and
pension benefit expenditure, in the National Pension projection.
In this study, the factor model proposed by Choi and Jeong
(2020), which uses long-run information that has a unit root, is
used to project price variables such as inflation, real interest
rate, and real wage growth rate. In addition, the experiences of
advanced countries and policy goals of the central bank are
referenced because the quantitative model using past data has
limitations in predicting the distant future.

The projection results are as follows. First, the inflation
rate, which averaged 1.5% during the period from 2011 to 2020,
is expected to rise slightly to 1.6% in the 2020s and reach 2%
in the distant future. This is because the Bank of Korea has set
its inflation target at 2%, which is the inflation target adopted
by many developed countries, and it is the inflation that
maximizes social welfare. In addition, the inflation target is
expected to be maintained in the future, as it affects the
expected inflation of economic agents.

Second, the real wage growth rate is expected to drop to
1.0% in the 2020s, and after the 2040s, it will range from 0.7%
to 1.3%. The reason for this is that the Korean economy is
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expected to gradually return to normal and converge toward the
average real wage growth rate of OECD member countries.
Third, based on the projection of the real interest rate, it
is expected that the unsecured overnight lending rate will
converge to the neutral real interest rate estimates of major
developed countries. The neutral real interest rate is defined as
the real short-term interest rate when real GDP and potential
GDP match in the mid- to long-term and inflation pressure is
stable. The real overnight lending rate, which was at 0.42% for
the period from 2011 to 2020, is expected to gradually converge
to around 0.59% to 2.43%, which is the level of advanced
countries. There exists high uncertainty in the projection results
because they may vary depending on how the normal state of
advanced countries is defined and the neutral real interest rates
of advanced countries before and after the financial crisis differ
greatly. Given the possibility of the Korean economy undergoing
major structural changes in the future, it is necessary to consider

various scenarios.
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Analysis of the Impact of Population Aging on
Financial Markets and National Pension Fund
Management

The purpose of this study is to diagnose major issues for
which advance preparation needs to be made from the
perspective of the financial markets and National Pension Fund
management in relation to the change in Korea's demographic
structure and draw implications. In particular, low fertility and
aging, which are intensifying in Korea, are expected to lower
the nation's potential growth in the long term and place a
heavy burden on the sustainability of public funds. Therefore, it
is necessary to preemptively study the problems of the asset market
and fund management and find ways to make improvements.
The declining fertility rate and increasing life expectancy are
expected to ultimately have an impact on the asset market, not
just shock the social structure, which should be preemptively
considered from the perspective of the asset market and the
management of the National Pension Funds. According to the
results of an empirical analysis, it was confirmed that, in terms
of asset management, it is necessary to consider the shock to
the market caused by aging.

When it comes to the housing market, it was confirmed
that those aged 30 to 39 are increasingly entering the market,
while the entry of those aged 40 to 50 is declining. Although
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people aged 60 and older are also entering the housing market,
it is estimated that the market will continuously decline after
reaching a peak in 2030, due to the drop in the population of
those in their 30s driving a market rise. In the case of the
stock market, those in their 50s had a significant correlation to
a market rise, and in terms of future trends, a market decline
was expected as well due to the decline in the age group of
50s. This result shows that the market movement caused by
population aging in the domestic market is expected to decline
after reaching a peak along with the growth period of the fund.
This will serve as a logical background for expanding investment
abroad (in regions with a slow aging rate) during the fund
growth period.

In conclusion, this study confirmed the necessity of
long-term asset management of the National Pension Fund based
on consideration of the impact of Korea's aging population on
the asset market and also derived the implication that the
impact of demographic factors in the mid- to long-term asset

market of the National Pension Fund should be fully considered.
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A Study on the Currency Hedging Policy of the
National Pension Fund

The National Pension Fund (NPF) is actively expanding its
global investment to diversify profitability and enhance the
effects of investment diversification. However, as the proportion
of global assets rises, the impact of exchange rate fluctuations
on portfolio performance increases. Therefore, managing currency
risk is essential for stable fund management. Since 2007, the
NPF has been managing currency risk through a foreign
currency hedging policy using derivatives. However, due to its
influence on the foreign exchange market, the hedging ratio
has been gradually reduced, and the NPF discontinued hedging
against currency exposure for all types of global investments in
2019. As investment in global assets is expected to expand to
more than 50% of total funds in the future, it is necessary to study
appropriate currency hedging policy from various perspectives.

In the present study, we investigate the optimal currency
hedging strategy for the NPF from the risk-return perspective
and evaluate the currency policy. In addition, we study the
foreign exchange (FX) policy of the NPF from a long-term
perspective. The main results of this study are as follows.

First, the current hedging strategy appears to be
appropriate for the NPF. The Sharpe ratio of the global
portfolio is highest when hedging 10% of the investment
amount. However, considering that the cost of FX hedging is
rising as the volume of investment is increasing, it is difficult to
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conclude that the partial hedging strategy is necessarily superior
to the non-hedging strategy. Therefore, the current non-hedging
strategy appears to be appropriate.

Second, to derive an FX policy that is appropriate for the
NPF from a long-term point of view, we focus on change in
the financial situation of the pension fund. Both investment
strategy and FX policy need to be established in a manner that
is appropriate for the fund's financial status at the time.
Therefore, we suggest objectives to be pursued by the FX policy
and review related considerations for each phase of the
financial status of the NPF (accumulation period, transaction
period, and reduction period).

In the accumulation period, improving the profitability of
the portfolio is the top priority. Therefore, FX policy needs to
be established in such a way that maximizes the profitability as
well. To this end, it is appropriate to maintain the current
policy, and there seems to be little incentive to implement
currency hedging in spite of the additional costs. In the
transition period, the income and expenditure balance turns to
a deficit, but pension benefits are covered through investment
profit. In this period, FX policy must consider the liquidity risk
of assets. Specifically, it is necessary to preemptively hedge
against assets with constant cash flows, such as long-term credit
bonds and alternative assets. Such a policy is important for
implementing an orderly liquidation in a period of decreasing
reserves. Lastly, in the reduction period, maintaining the
liquidation value of assets is a top priority for FX policy. To
maintain pension fund liquidity, it would be appropriate to
hedge most foreign bonds and partially hedge foreign stocks,

taking into account the natural hedging effect.
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National Pension Service’s Investment in Global
Bonds

This study presents a dynamic strategy for managing global
government bond portfolios based on models that predict global
bond vield curves and take multiple global common factors into
account. This study particularly targets the six nations in whose
government funds the NPS invests the most, simulating the
dynamic and optimal asset allocations and comparing their
performances to those of competing models and conventional
bond investment techniques to verify the predictive power of
our models.

Our model involving multiple global factors fares the best
in terms of predicting the outcome of currency-unhedged
investments in global government funds three months in advance
as measured by the Sharpe ratio. This suggests that considering
multiple global common factors enhances the predictive power
of models like ours by improving the accuracy with which they
predict the correlations between nations as well as the
dynamicity of the yield curves of each nation’s bond yields. Our
exchange rate-yield combination model also fared incomparably
better than other models in predicting currency-hedged
investments one month in advance as measured by the Sharpe
ratio, thus proving that global common factors can also be used
to predict how exchange rates will move in short term.

The unconventional monetary policies that governments of

3b2



developed countries have maintained since the global financial
crisis have brought the dynamics of government bond yield
curves into greater synchronicity, lowering the expected rates of
return. This phenomenon will likely persist for the time being.
The method presented in this study supports active investment
that utilizes new information provided by quantitative prediction
models, and can therefore help increase returns on the NPS

global government bond portfolio.
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Performance Evaluation of the National Pension
Fund in 2019

This report aims to evaluate the operational performance
of each investment sector of the National Pension Fund by
considering the investment environment, including the capital
market, and understanding the fund management goals and
decision-making processes. By doing so, this study intends to
present strategic directions for improvement and policy
suggestions to enhance operational efficiency and long-term
profitability and provide a basis for compensation. In 2019, the
financial market achieved a return of 11.34% as the stock
sector showed high performance despite the uncertainty both at
home and abroad. However, given the nature of the National
Pension Fund, which is a long-term investor, it is necessary to
consider the mid- to long-term performance rather than focus
on the current year's performance. The mid- to long-term
performance of the Fund, reflecting the performance of 2019, is
lower than the target return for mid-term asset allocation or
the expected return for the target portfolio of the fund
management plan. However, since the rate of return may change
over time and the volatility of the overall fund return may
increase further as risky assets and foreign investment expand
in the future, it is necessary for stakeholders to understand the
nature of the investment made by the National Pension Funds

and focus on the mid- to long-term performance rather than
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the short-term performance.

The financial sector as a whole achieved a gross alpha of
0.48%p compared to the benchmark. The asset selection effect
made the biggest contribution to the gross alpha, which was
largely attributed to the gross alpha of passive domestic stocks
and active commissioned management. In terms of asset class,
the domestic equity sector contributed the most to the overall
gross alpha of the financial sector. Despite the recent good
performance, the gross alpha of the overall financial sector over
the past decade fell slightly short of the benchmark, which was
attributed to the performance of domestic stocks, alternative
investments, and overseas stocks. Accordingly, in the case of
domestic stocks, it is necessary to implement a strategic system
in which the sum of the detailed asset classes can contribute to
the improvement of the overall performance of domestic stocks.
In the case of alternative investments, efforts to improve
execution need to be made, while in the case of overseas
stocks, it is necessary to continue inspecting the operation process
in response to the decreasing operational efficiency caused by
the increase in investment volume.

The suggestions made based on the in-depth analysis of
fund management in 2019 are as follows. First, the effect of the
change in the calculation method of the 2019 National Pension
Fund's SAA standard weight was examined. The results show
that, since the change in the method of calculating the weight
of the SAA standard has important implications in terms of
both fund management strategy and performance evaluation, it
is necessary to conduct reviews from both perspectives when

changes are made in the future. Second, the results of the tail
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risk analysis of the domestic stock market show that the tail
risk of the domestic stock market does not have a significant
effect on the domestic stock portfolio of the National Pension
Fund. However, it seems that continuous monitoring is
necessary given future market volatility and the expansion of
the investment universe. Third, through an analysis of the risks
of the National Pension Fund based on macro factors, the
major factors that determine the risks of the National Pension
Fund have been identified, and the portfolio diversification
effect is expected to increase by diversifying the factors when
expanding overseas investment in the future. Lastly, the results
of reviewing the fair value evaluation of alternative investment
assets show that the fair value evaluation of the National
Pension Fund's alternative investments was conducted in a
relatively conservative manner, and that periodic checks on the
evaluation results, particularly regarding liquidation funds, should
be conducted in the future.

This report is expected to contribute to improving the
long-term performance of the National Pension Fund and
enhancing the transparency and trust of the Fund by providing
feedback on the improvements in fund management achieved

based on the above results.
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National Pension Fund Management, Liquidity
of Korean Stocks, and Corporate Performance

The value of assets under management (AUM) of the
National Pension Service (NPS) has been multiplying at an
astonishing pace, from KRW 500 billion in 1988 to KRW 300
trillion in 2010, KRW 500 trillion in 2015, and KRW 772.2
trillion in 2020. Korean stocks account for roughly 18 percent
of the National Pension Fund (NPF)'s combined investment
portfolio, or KRW 139.2 trillion. The NPS investment in
domestic stocks accounts for 7.6 percent of the market
capitalization of the Korean stock market. Although there is a
growing awareness in Korea of the significant impact that the
NPS exerts on the Korean stock market, few empirical studies
have been done to analyze it.

This study analyzes how the management and investment
of the NPF affect the liquidity of Korean stocks and the
performance of Korean companies. The findings of our study
can be summarized as follows. First, despite the expansion of
the NPS investment universe ([U), their concentration on the
stocks of the 10 largest companies has been increasing. For risk
management and stability, it is important for the NPS to
diversify their Korean stock portfolios. Second, to investigate
whether NPS stock trading increases market price efficiency and
encourages stock trading, we analyze the correlation between
NPS trading and stock liquidity. We find that the purchase of
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Korean stocks by the NPS helps increase the liquidity of Korean
stocks. Finally, our analysis of whether investment by the NPS
improves the performance of the companies in which it invests
shows that, notwithstanding the variation in statistical significance,
companies financial performance generally improves under all
models.

This study merits attention in that it reviews the impact of
the NPF on the Korean stock market—an important subject that
has not yet attracted much academic or practical attention—by
matching the NPFs actual portfolios and individual Korean
stocks. We hope that the findings and conclusion of this study
prompt and facilitate the search for a better investment strategy
for the NPS.

362



24 -

3= WE 7|9 KRR 2het Aot

FUATE WRT AL JREANEE AU T
29 BT glou, AT Agtaoln

anHolx Eiche o] s ARolH A&Hoz A/Hx
B ATl N3 obAdA F8e gt vaw Wy sl A
& YUEE 89 IuATe AATA L WITAA 43 913

AN, k. 9], 2 G AAEAS BB A ok
A e wEe EEPoEM GARAY A4 HEd] B
w2 2AZ ANGTHE HolH 2 oot gckn perEc

54 2y a3l dsdt 9 dASA S 9¥e o
Wial Zdold AEF PO B, HYFARGE HIND
B3-S Audoz Sshs o] BaET Suold AT Yo
2 A7 B8, GASA NFe AuEeR 20~30% Wel7t A
A 420 Holm, PARA ANAAZY 4 ¥R kil
8} Sl Almuchs SXHE, Qmel, BEie] uFES AthA
o gk Aol ALY Jriet ZuolA HAG Yoz W
gt}

363

4

Jhu



202045 GRE0RE 3R T QOFY

24

A Study on Macro Factor-Based Asset Allocation

Most institutional investors, including the National Pension
Service, are using the traditional asset allocation methodology
based on asset classes. However, it is constantly being pointed
out by academia and working-level experts in the market that
the diversification effect of this methodology is limited and
ineffective.

This study aims to derive an appropriate proportion of the
national pension's overseas investment and alternative investment
by applying the macro factor-based asset allocation methodology,
which has recently been attracting attention in the academic
world, and present suggestions for the future direction of the
fund's strategic asset allocation. In particular, this study is
considered to be of great significance in that it provides a
logical basis for the appropriate proportion of alternative
investment by deriving the optimal asset allocation ratio based
on consideration of alternative investment together with traditional
assets.

The analysis results showed that the expansion of the
national pension's overseas investment and alternative investment
is deemed to be an appropriate direction in terms of risk factor
diversification, but increasing the proportion of foreign bonds
rather than foreign stocks is considered an appropriate direction
in terms of the diversification effect. In addition, the appropriate

proportion of alternative investment seems to be around 20 to

364



30 percent, and when it comes to the subdivision of alternative
investments, in terms of diversifying risk factors, it would be
more appropriate to increase the proportion of hedge funds,
infrastructure, and real estate rather than private equity in

order to maximize the diversification effect.
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A Study on the Fair Value Measurement of
Alternative Investment Assets

The National Pension Fund has continuously increased the
proportion of alternative investment assets to manage risk and
improve returns through investment diversification. The fair
value of most alternative investment assets is estimated using
the fair value model, due to the lack of information disclosure.
Currently, the National Pension includes unrealized gains and
losses arising from changes in fair value when assessing the
fund performance, and the impact of the fair value measurement
result on investment return is significantly large. Therefore, a
reasonable fair value measurement is very important.

This study presents laws, regulations, and standards related
to fair value measurement and introduces actual cases of fair
value measurement to enable better understanding of fair value
measurement. It analyzes the current fair value measurement
system of the National Pension Fund and compares the systems
of global public pension funds and that of the National Pension
Fund. Through an empirical analysis, the adequacy of the fair
value measurement is reviewed by comparing the estimated
return during the investment period and realized return on the
funds liquidated among the funds of the National Pension Fund
and global alternative investment funds.

The results of this study show that the fair value
measurement system for alternative investments of the National
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Pension Fund is relatively reasonable and systematic, and that
the fair value of the alternative assets of the National Pension
is measured more conservatively than the realized value
compared to the global market level. However, unlike global
pension funds, which disclose their fair value measurements in
detail, the level of disclosure on the fair value of the National
Pension is quite low. Considering that, due to the lack of
information disclosure in most cases, the fair value of
alternative assets can only be estimated and that unrealized
profit is reflected in the performance, it is necessary to
improve the disclosure level. This study can raise the interest of
stakeholders in the importance of fair value measurement and
transparent disclosure and contribute to improving the reliability
of the performance evaluation of the National Pension Fund.
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