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We summarize the pronatalist policies and their effects carried out in OECD
counties and we propose a new probabilistic model for fertility rates using the
three phases of fertility transitions. This new model forecasts total and
age—specific fertility rates by employing the fertility rates that OECD countries
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have experienced into a multivariate regression model with autocorrelated noise
process. Using nine population scenarios calculated by probabilistic confidence
intervals of fertility mortality rates, we investigate impacts of the fertility and
mortality rates on total population, work population, power—work population,
and school age population until year 2100. We inspect the future population
structure by presenting dependency ratios and aging indices, show that aging
speed in Korea is too fast compared to OECE countries, and demonstrate that the
future of Korea depends on how to successfully raise the fertility rate during the
coming 10 years.

Key words: total fertility rate, age—specific fertility rate, pronatalist policy, multivariate
time series model
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29 &34 (mixture of normal functions)< #|eFslaz}l 3o},

L{z—p) 1
2( 01 ) ) o= u) T % \/271'03 oy

AZIA Wk o < p O I, .,y =1°l2, 2%A] ¢tow (oltt, RPN EFe=
¢, ¢y, 07, 0301H, pi BEHE FAEC] M =2 Bt (E HE v
1981~201011 8] EA4HE =] A3st o EFAHFEEL] ey, o, of, 03
o] F4 A,

10 pBE FE APl B GO, o7t pih 2 AFelA S FAFE
AHEOIBR o+, & A AP TFR o]tChandola et al. 2002, Perister

& Kostaki 2007). <& HelA & 5 Axo] TFRES 181 o= A& Hast 5,
2000 HAR(EAE 294 FH)E 7153 & SUEAE WEL eS¢ 5 v
co 7F AR o7 g7 FHE o7 &

LRI BF AR 0E 2} vlash] 919 Seuke e AR
A3 1780 xgsﬂza ] G7he] BRI 2 A7) o L 3 e e S

s 1981 1985 1990 1995 2000 2005 2010
Cq 1.085 0.537 0.741 0.850 0.576 0.518 0.551
Cy 1.461 1.099 0.797 0.878 0.987 0.616 0.728
0% 2.111 1.020 1.439 1.633 1.123 0.996 1.068
Ug 2.843 2.087 1.547 1.687 1.924 1.185 1.409




W Es A8sto] Bdd 22 Mean Absolute Error: MAE)$F 3 <2 vju] & @ 2}
(Mean Absolute Percentage Error: MAPE)S T3l ®lwsl wkth, &3g4+87}
UE vtol e A87Fs A& A ] Q8] Sd3 A0 S5 A5 By 4
% 1yttt PK1, PK2, 18]11 &3 Hadwiger 37t 543} I3 ok &
AHA FHIEA7F B sto] S} TFA A5 A el ol Al grE Alglskal
o}, Xgael 5Y B sy s 1981~2010 9] ARE ©]g-3sto] ASFR¥}
TFRS MAESt MAPEE FstoiKi Hel AAstadtt. ASFRO 75 MAES)
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= 5 : R Lee & o3}k
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FAME | A= | v Hadwiger) MER) - PKI PK2 Hadwiger | Carter | Normal
MAE 0.112 0.110 0.134 | 0.154 | 0.103 0.134 0.248 0.131
ASFR
MAPE 13.07 13.53 16.41 13.32 14.01 33.58 66.72 14.66
MAE 0.053 0.052 0.074 | 3.815 1.44 3.388 0.166 0.005
TFR
MAPE | 0.034 0.034 0.043 2.642 0.933 2.11 0.103 0.004
=
ool
Z A8 Vakels pds i = H
e Aot ot Hadwiger H et Normal
MAE 0.156 0.306 0.295 0.056
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MAPE 138.12 58.84 13.64 10.71
MAE 0.011 0.617 0.015 0.010
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MAPE 0.008 0.429 0.010 0.008
ZaA
A Aste Zuap Hadwiger H e} i
= R H Normal
MAE 0.105 0.426 0.426 0.061
ASFR
MAPE 54.83 32.97 16.25 8.288
MAE 0.008 0.834 0.034 0.002
TFR
MAPE 0.005 0.435 0.018 0.001
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A-7-2ol thst 24T APEES] S FH FAIZOE AT Y] 98 AR
o APEEC] B 91 A, EakEo] sfskolal AFRER ksl A, SAHE|
detolal AbEe] R B9 HAE AMREE SkAf A AU o E B
7)ol AAde AlstE QAR SAMEI AVEE B T 7P dAe A Y
A sElo] Tu 2 fA frks 7b A8 sbsAe] B A eoln, EAke Bk
7H42- 2011 @A 8] EAMEo] It 2 A E T 7P 3 Z2om AMEE shkek 7P
Ng87|e Fo] ARG Foxitks AN & of @A olunw, SAHE st
APEE et 7 A AAHQl AuE] e F Sholth, i Rto R kg eka A}
TE 9 7S AN AVGE 9 7P vlaste]l 1" AbYE TP ClAM &
A EE A EY] gttt (i 8 o] Al 7HA Al e E FlT, A
AT(15~64A), A BARJAF(25~49A)), 18] AT (6~21A) = vl sk 3xolt},
CE & M 7tx] eIAILtZ| 20 @E 217 (Etel: o of

2010 | 2020 | 2030 | 2040 | 2050 | 2060 | 2070 | 2080 | 2090 | 2100
. Zolt 4799 | 4975 | 5,123 | 5,130 | 5012 4,825| 4,569 | 4272| 4,017 | 3,799
T | AT | 3,478 3,488 3,150 | 2,811 2,569 | 2,302 | 2,124 | 2,048 | 1,897 | 1,725
A]—%P% AL | 1,954 | 1,769 | 1,547 | 1,345 | 1,159 1,168 | 1,077| 961| 926| 879
&9 se o] 985 769| 739| 760| 653 587| 601| 548| 479| 475

2010 | 2020 | 2030 | 2040 | 2050 | 2060 | 2070 | 2080 | 2090 | 2100
=ae Zolt 4799 | 4915 | 4,994 | 4,969 | 4,821 | 4,585| 4263 | 3,870 | 3,474 | 3,106
St | AAFSI T | 3,478 3,491 | 3,131 2,698 | 2,371 | 2,027 | 1,729 | 1,551 | 1,385| 1,174
A]—%P% SAARRLTE | 1,954 | 1,770 1,548 | 1322| 1,041| 965| 869| 726| 641| 581
ot s} o] 1 985 753| 629| 617| 527 427| 400| 363| 295| 264

2010 | 2020 | 2030 | 2040 | 2050 | 2060 | 2070 | 2080 | 2090 | 2100
242 Zolt 4799 | 5,049 | 5289 5,375| 5368 | 5338 5,226 5076 5,011 | 4,983
A9 | ARSI | 3,487 3,488 | 3,175| 2,931 2,777 | 2,592 | 2,556 | 2,610| 2,501 | 2,414
/\EZ]—% S AARRLTE | 1,954 | 1,770 | 1,547 | 1,370 | 1279 1,376 | 1,293 | 1,228 | 1,270 | 1,249
& she o] 985| 786 | 850| 906| 784 776| 847| 779| T27| 782
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21,0007 o] FATF EolEH, 5 7]7P T AW AT, ST, 8
2 ZoEs Ao® UEhdth o] AlvE] ol Fl

Holi o] FolEx Zo% yeton, P

o= Hrjx|or Pkl S Q= 2010 0]

0 AP E S8 AU s SN S AT E 9 Al st vla
st FATrellA = 20601 513%F 8 o] 217}, 2100l 1,184%F 82 XV} Ay sk
Aow yERsth, 2010d480] 2060l S0MlelB® FARES Fe 24 (two
generations) ©] %ol 27207 283l= Z o7 YEtt, o83t i A
AN, AR, S ATolN HE FHskA Uehtal gler, F
47994 "geflq 2100 ell= 2818 184%F o] ot 4,983%F o w F7
o] S7taH7t S vEhd Aow &4 5
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)
2 r
e
r>~
o

ZAHE SHSHAEE FS AluRl e A SRl A aE, AP
E ol9le st adE e d. Ak S AV E SRle vad w F
AT AaFo] ZAFEHANTE SH9I7F &4l & 107 Kol FAHE o] AMYE 5

N

|

Brp FA7el mAE &l o & A o7 et 3] S S +AEE ot
9 Al es AR FAbEe] BN st & ol
7hsAdo) ot AAbbeRl T, ST, BT ‘F%O] UH—Or = AT
Txeka 3 5 Qe

| Al 7 Al 2ellA 9] QI 2E A FsIT(15~6441)7F ol sk
HF-ok-eh(burden of dependency)ﬂ ﬁf'ﬂi}(aging)ﬂ WA M A7) 2 sk}, R 9)
T YA o o] o] gH= Fofd A 9 uHst AeE e ®oluh

oy

lo é
-{o
rﬁL
JE
0,
>
=
ACH
to
S

o

E4el Xl? (G P9 FFHAFTDR)E, ©] 7}01 25
?17(working population)®] F-e}i-Eo] AxS ovste] ZAlFEEC] &
obxitt, 1H IS Uethl= thixad e 1A F(PAP), obs 44 T(CDR),
8] 31 obsoiu] =& (ACR)C] ATt PAP7F 7% oldold 183} ALsl, 14% ©]

W AL, 1Ean 20% ol dold 2a® Abglekar g}, CDRo| 25% olsteld
13(old) A12], 35% ol4eld Fd(young) AFEEkal &, ACRo] 15% olatold &
W(young) AF3], 30% ool 13 (old)At3]etar #-+3HcH(Hobbs 2004).
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7 49
TDR(Total Dependency Ratio) TDR= 144 ©l i A?T;lg?i]ﬂ _—(:J & A7
(Proportion ciAAPged Persons) paP= 65/(%%;};}:??
CDR(Child Dependency Ratio) CDR= 11?1 ;l:]} ;i‘] i
ACR(Aged-Child Ratio) ACR= ?i::} Z}g 37:;
91 Alee= ol 838to] (& 89 A Ay ol whE F-f-EA TDR¥ 1133}

=744+ PAP, CDR, ACR= delshd <& 1003 2.

(E 10> 32o| SURERIS0 DS SHYKIS (E2t: %)

2010 | 2020 | 2030 | 2040 | 2050 | 2060 | 2070 | 2080 | 2100

TDR 37.9 42.6 62.6 82.5 95.1 109.6 1152 108.3 120.3

24 | PAP 11.3 16.1 24.5 324 37.7 40.7 41.7 412 43.1
Gl CDR 224 19.7 22.8 234 21.6 24.4 255 22.6 254
/\};p% ACR 69.7 | 1169 | 1745 | 252.1 | 3404 | 3492 | 252.1 | 380.2 | 3733
5% | WorRK | 725 70.1 61.5 54.8 51.3 47.7 46.4 479 454

PWORK | 40.7 35.6 30.9 26.2 23.1 242 23.6 22.5 23.1

2010 | 2020 | 2030 | 2040 | 2050 | 2060 | 2070 | 2080 | 2100

TDR 37.9 40.8 59.5 842 | 1033 | 1262 | 1465 | 1495 | 1645

28 | PAP 11.3 16.5 25.7 349 42.0 47.5 51.0 52.3 54.5

Eai CDR 224 17.6 18.5 19.9 17.8 18.7 20.8 19.1 20.3

=] ACR 69.7 1323 2223 322.8 479.8 576.6 604.4 683.6 712.6
/\]’ o=

M1 | WoRK | 725 | 710 | 627 | 542 | 492 | 442 | 406 | 401 | 378

PWORK | 40.7 36.1 31.0 26.6 21.6 211 204 18.8 18.7

(A<)




=X 2042 BED 5129 njgiole 1x 7

2010 | 2020 | 2030 | 2040 | 2050 | 2060 | 2070 | 2080 | 2100

TDR 379 44.8 66.6 83.4 933 | 106.0 | 104.4 945 | 1064

PAP 11.3 15.9 23.7 309 352 36.7 36.4 352 304

EAHE
A9 CDR 2.4 21.8 27.1 26.7 253 30.3 29.9 26.1 36.8
+
ArrE | ACR | 697 | 1056 | 1459 | 2122 | 2685 | 250.0 | 2487 | 2626 | 250.1

WORK | 725 69.1 60.0 54.5 51.7 48.6 48.9 51.4 484

PWORK | 40.7 35.0 29.2 255 23.8 25.8 247 242 25.1

> WORK: 15~6441 Q17H/EQF,  PWORK: 25~494 Q17H/SQA+

m, 2010 71 1989 Ba7el7E0.38% 2 obs B
SH+AIEE S Alve] 2ol = 2060 el 19e] 1.17
7Fe?l 7 1.27e F-ddke Aoz vy 20601 oll=
2010Lﬂ thH] *ﬁ*&ﬂ%‘ﬂ?o FHFES 289% S7kskar 2100 el= 317% S 7tshe
Ao etk FAHE kel +AMEE oFel Alute] eolM = 2060l 178 °] 1.26%8
=, 210099l 170] 1.65%8& F-stAl Fof F-efdo] 1 sofubAl dvh. 18y
24 AR HAREE S Al oM = 2100l 178 9] L7177 1,067 <
1 wls FoFsH Hof FgFEol 2olms & ¢ JUth
AP)E A EH, 2000 7.2%% L8k AR3lell Zfst vk glar FA4t
AHAFEE T8 Alve 2olA 2016 14.16% = L ARS] ol ZI9dskar 2025l

20.3% % 2 GAE] o] HQlsh= Ao o SE o], &3} 25dnte] 3}t ALSlo M &
vALR R a1 F s Aol A the o R YEst, ugstdde] 7 g
ZAHE SH AP E o9l AluE ellM E 2020 PAP7E 21.06% = ZILEALS
Adshs Ao e AR HAPEE S8 AldE]2ellM = 2026 20.7%

it
L
o
30
K

=4t
1918h= Ao & yeh 20251 B 20260+ Felvete 2%
MRS R e ThsAdo] vl %E‘rﬁ’ & Sk

2100 24k S +AMEE 591 AluE QoM = TRl T 43.1%7F 6541 o]
Aolar, FAE Hl AP E oFel Alue] 2olM = 54.5%7F, EatkE A +ANEE



72 ZEAHTR

&9 AlvE oM = 36.8%7F 6541 oY TR ASE o] EAkE Afolrt 13t £
of 4424 d&F= A= AR Yekdtt. oled E4k&9 avt= CDR ¥ %Oﬂ A
B s st vebdth, S48 skl +AFEE oFel Alue] 2ol = 2020 5-H
ZIOOLWW 1 F7]E 25% oletE A PALR E OHE FAehE AoE YEN, &
SHHAPEE 91 Alde] 2olA= 2070id ol 25% o7 o = vreksktizt 2100 <

D]r"l 25%E "dolA AL E Hlojue o ® YebHTE, ofef sk A4k 200519
FHa 2AEY adz el 2000948 59 A EZF 2070~20801d Atolell #44C
EEATR HYH mHATTE A F R Hasy] wiror Folduh, Ty
+FAFEE 91 Alug 2ol = 20269 FH CDR 71 118AMS]E Hlofut

REECINENE L B Jd Aoz »}E} e 0 71
A B9 Ao WA ol A 65 ol

lo
il
A
2
i

of

o

=100: 373 , FAE 391 +APTE 39l Aldel 9 100: 713, 4k A9 +AEE &
9] Ak 2= 100: 250 H1&9) AT FAL Kol 9lo] Eiﬁol QU Z ] 1A
Qo] e AT AL & 5 Y,

_4

AA7Fe e BRI Fol= ltel ot mg A EH e F2 A7t
©th. OECD =7} 4] ol vl o, 1980 7]+ §"J 7he 1T AR
oA 63.9%, A= 32.8% 14 20106 715 A7l 66.6%, 3
AITE 35.2% % S7F8IAL, R 1960 7]$ A7 sl 62%, A8t
A= 3L.9%°lA 2011 715 AT 64.4%, AT 32.7% = 51 &<t
71 Wgol 9l A o® vekst, 4, 190d S
AT 67.2%, AT 31.3%011A4 2010 71 4
35.1%% A9 WEol gle Ao® Yy et $dS 1y e A5 Fad ¢
A= AT e & ¢ Qlvk, a®EF P e A2 o] 45, 19889 71+
AT 69.2%, A AT 36.3% 14 20121 V1= AT 62.9%, S gAER]
T R.9% % F sk FAE Holal gtk

ol RE 7|7} oju] nHALS] e 2uHAI R QT g T uH3} &



sEx BME 2ol B2l 0jgelT TE 73

& AT YTk AT APPEAT 8 SAARITE 058 ZrleAL okt
a3 Ao YER} 7] o8 445 e s $Aet 20w YEhin
ok, el Seluee] A9, ofuld ol Al QoA R Q0Kel = Akl T}
60% ol3h, S Akl T %0l ek B3k 30 whol 70.1%5) 35.6% 014 717 =

: QAR @l e Tha 2ol 9
g, olelat gaFAlE A% SAEE Bo2 vent, Seluetd o] od 4
2.2 OECD #7ho14 A%t o] gl F24s ae3A7) ool o4

X,
ol
@
F{F
pau)
lo
i
T
o
v
=
AN
St
k)
-

a2l 11.3% = 28 s OECD Zt=r9] WU s Aejshd (& 11>ﬂr %E}

(GE 1DeIA & 4 9l%o] OECDE H4 o2 1980 d el PAP7} 10.8%, Z@29}
=2 1960 d el 2+ PAP7F 11.6% % 11.5%%1oH, 1210 A2 1988 PAP
7F 11.2%° =2ak3it.

sYst 193} AFE 7 g etE 9] ACRo] OECD = 7hskth |4 st
A A3, F5-%A5 TDR¥ obg-4A14 CDRo] w& 21 OECD =7Fel| v]3) gh=
9 0~14xﬂﬂ AgalEo] wif- vtk s oulgitt, ey AAl 1o ApA| k=

S A

(11> &xf =9l 13} X2t fAFe mje] OECD n#Est ZHX|s

PAP ACR TDR CDR WORK PWORK
3H=1(2010) 11.3 69.7 379 224 72.5 40.7
OECD(1980) 10.8 42.6 56.5 39.6 63.9 32.8
325k ~(1960) 11.6 44.1 61.3 42.5 62.0 319
=2(1960) 11.5 53.9 48.7 31.7 67.2 31.3
21 2.(1988) 112 57.5 444 282 69.2 36.3




CE 12> 8ixfe] OECD =27t9] n&Es} X|4&0 SAIE HoZ2 oS8 st=o| nEHst ZHX|S"

(Erek %)
PAP ACR TDR CDR WORK PWORK
OECD(2010) 14.8 79.6 50.0 279 66.6 352
SF=(2017) 14.3 98.6 383 19.3 72.3 372
ek ~(2011) 17.1 92.9 55.1 28.6 64.4 32.7
SF=(2021) 16.8 121.7 44.1 19.9 69.4 34.7
£21(2010) 20.6 153.6 51.7 20.4 65.9 35.1
ShH=1(2025) 20.3 145.8 52.0 21.2 65.8 332
2 %(2012) 242 186.1 59.1 20.6 62.9 329
3F=(2030) 245 174.7 62.6 22.8 61.5 30.9

* Ethe SHAIBE 391 AU 049 X+

(i 12>& dA OECD =7t=¢] 133t AF(PAP)ol e 2 die] Ldale
AZ =3 mo|th, (F 1S AWrw OECD Z7H= Fadow 19809 PAP
=10.8%.21, 2010 PAP=14.8%7} =1717}4] 30| 7&;1 u, =] A 2010
d PAP=11.3%°]1 20179 PAP=14.3%% = 3th. 1812 % =9 g3} &
%= OECD Htrt} ok 4.294) v w2th= 2L o 5= Qlv}, sdsh, =3
- PAP7} 11.6%°14 17.1% % &71skh= dl 51ido] Ao s &
Ag)A ¢kol, Fro] 1 S TFANT 5 MM B A0E eyt

ZIHAME R AQYS HUy) dE] A5 mejste] By 5 kol vl
o, o] A= PAPZF 11.2% 14 20124 PAP7} 24.2%°] 2 w744
golovt Laihehis 20do] AQHE AOR o=Ho] JEETh T ME S5 %
AR E Qe AoR SHnh, 53], AR ¢ o]v] 7 gt 57} Ao
ACR, TDR, CDR, AH7Fsol71]&(WORK), 3444171 &(PWORK)L 13
oo AR A FARRE B 5 QUth oA AEE bl o],

&3k 1 shE 7|5 SR sl dlol ARk A EAte] £ o EAQl 9l

o % gk,

ﬂlo_l

o] o
=



S5 Sihe 2gut gh=9| oliels & 75

MELE EAHE ASEY S o] &8t FEF 80% Al FE Fal 24 F9
T3t 712 APGE 28 (Lee & Carter)E' |8
U 25 AAskait. o] 97k "J?Al‘%ﬂi ]754«1 vH ]Urﬂi

Ao v FAES AT %’— 20104 ﬂ%ﬂl 2100 <>ﬂL A7V s
AT 1/3 02 Eo)Ea 3 E 1/4 F507 FoT Jlo

ZAHE T T2 FAEY S 2 A9 T3 Axe, E4
F9] AU LN E 20160l 14.61% % 1AL =, 2025lE 2.
3|2 YT Ao E oS o] 200000l st 17 3} AR ol A gﬂr
FAkglell R4t 2o YEsT

HFR IR o} S A T BAelA, o] uHs S ZgAe 54
HUh= 5l o4 w23 OECD it} 4.3 4% whE 07 Yepyth, F4kes
M2 S AFTFQIUATA FEE 1. 94)77}21 YA gow A
&0 o3 2] nlY= A4 %1—7/}?4 Z 7bsE WA 5 stk EAE A
YA A=A AlEl, FAtel tisk AFs] Q14 €] *%ii}, T3 AER Fotell st A
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