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Disability Insurance)o]™, wl= AMSEAAHUS Social Security
Administration)e] 4=24A €)1 A (Office of the Chief Actuary)e] wiyd
OASDIel| T3k A A 2He Fastal itk OASDIS| A A 4H i71“
717kl weh SIS 109D - AV(FF DR FEEL B
= A7l ARFAE A% 7HEHs AP S AvEe =
o7 3t OASDIe] A7|AABFAl Easg 7MWy A Wy
FHH o AvEr)

FA Hagk F8 AAWTs FEAAAM(total  economy
productivity)?, AHIA-E7} AF5E(CPI-W), GDPHEd o, 44 ¢
S-S (average real wage differential), 4! %E-(unemployment
rate), A E7|FAE A2 Ze(annaul trust fund real interest rate),
A3 R A g Fo  th3k OASDI  AL3) R A E(ratio of OASDI
taxable payroll to covered earnings)e]™, =8 ZAAH< Oigk 7}
AL FAAR AN AAH o= HAFst] FA ol A3

2HAE7E g BA Yu SEASH AR ZEA] gid

M) AHE7FASX(CPI-W, Consumer Price Index for urban wage

2 FANANEE F 2RAZ
HEEL

3 vFe] £uAET F5ES

g 22 GDPY| Hlgo|th.
SEATBLYAA AFEsH mjd wxI.
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I, Agds 21

earners and clerical workers)?] W3l& 7idolw, FFolx= Ao}
g e Ak Aoz /PEdd. dud =M ES
1969~2007d oAl WMol 737)<=3Heconomic cycle) B9+ 4
1990~2007'd F WMol A7l T 251%5 71Fsh FAAE
AL H T TS W IR A F 3 A

e 71ES AT 251%Y EUMESEC] TR A& =
st on, 7P A ArIesol B o] $2007d o %) AW
2% vREe] w2 lEdeldd A A7) IE = 9 T §
< sty 20208 ARFA et S7MEeES] ATie A
QR 240%(F1R1-8), 3.00%(A91H1-8), 1.80%(aLsinl )= A5}
Atk

o4 JENSE

AGFA N dEEE AT A dFFsES OASDl 4§
(OASDI covered wage)ell o3k o]—“/E): < @3tk OASDI &
Eis 2'SH Bt AR EAAAZE AEH FFodl AFEAAE

2270 HIEZ FoHw, OASDI Z& A& WaksolA 4nAt
7} FsECPI-W)ES 2ttt Ad dadsES ALt

OASDI #-§ Z2219] A%+ AAYTHEES 1969~2007d oAl
o] A7)ed B9t 1.02%, < vl W A7 B 0.95%,
Al Wo) A7l T L04%, HZ F W A7 59H.33%, 7t
A AT A71eg B9 0.80%S 7= ga, 7MY A Ares
o] T o]F(2007d o]F) AW 049%E 7|=3}
AL FS A EN T ¥t IR FE AR odste
2020 A FA N e A AT EY HASH
1.14%(F2181-8), 1.76%(H H18), 0.52%(LH]-8)= 7F4 3T
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22 SHIATE ARARES 9% AR AUEY 75 2L N AT

o A4 =4

A2 FeE v AFEUS Treasury)7b AE7]go2 Bask 4= 9l
T SF=aAde uig A A" 49 E(real interest rate on the
special public debt oligations issuable to the trust funds)& =3ic}
1960 10€5-8 Algr)|5ds S50 ot ojA&-2 T 4d
el 5717F =dfskA] e BEE AFAS Hi AATdES 55
sHAl AAEES stk ol wet 44 FEle JdgdE 52
AR Ao EolA Tl $ A 1A AMAETHLSECPI-W)
< Apzhate] ALk

o

<¥ [I—1> vl QASDI 7FA¥HSG 714

I, dgdy 23

A7t A FHDADOE HFoRE FAe e HOR Mok,
) AR AT ALTFT BANRE FES sl
20009 ARFAN hF WP Fee AFEHES 28UFAN),
23%(A191W1-8), L8 )2 71Tk

(41 %)
A 94]-8 F9& LIRS
VS E 3.00 2.40 1.80
A4 A4S E 1.76 1.14 0.52
BE JAFASE 4.76 3.54 2.32
A4 =¥ 3.00 2.40 1.80

Z24): The Long-range Economic Assumptions for the 2020 Trustees Report

H W A7Ied Bt AEriaAde 44 F8(1969~2007d
7HA whd AZ2 EgE Age] dig FEhe AT 3.30%ch
1990~2007d % W A7e3 Fotols 349%2 dssidon
2001~2007'd 71 H29) A71ed Btolls 1.95%, 7P AT A7)
w3o] g 0]3(Q2007d o) F)oll= 1% vt =& V1= ¢
AARIAL o]g g Al tiate] SEARI AFel AT M7
o] A7)FRo] dFFS F Aoz Hgth ol9} At MA A

<HE [-2> v= 371¢dd AAus Fol
(321 %)
212 OASDI ZH| 257}

il Ag dzass | axs | 22 ¥
1969—1973 1.60 4.44 2.01
1973-1979 0.56 7.59 -0.12
1979-1990 0.64 5.00 5.38
1990-2001 1.63 2.44 4.34
2001-2007 0.80 2.64 1.95
1969—2007

(H2 g4 A 1.02 4.22 3.30
A7148)
1973-2007

(A= Y e 0.95 4.20 3.45
7718
1979-2007

(H A A9 1.04 3.48 4.23
A7148)
1990—2007

HT 5 49 1.33 2.51 3.49
77| %

Z4: The Long-range Economic Assumptions for the 2020 Trustees Report
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Hutte] AeAlss WA BE7F Adste dwel 71249=(0d
Age Security)® HA 4S5 EAR ZF (Guaranteed Income Supplement)
o] Jom, 1 oy HAE fYuaty] U AGA RS o] =R
o AIFATE gFHor  JiYslorsts dw<¢l  CPP(Canada
Pension Plan)7} ¢lt}. CPPol tha AAA=e Ayt ¢854
(Office of the Superintendent of Financial Institutions)e] =414 &<l
2(Office of the Chief Actuary)e] 3dwic} =afstm, &5 7510
st gt

AGFA Qs =8 AAWMS= AALFZ7HE(abour force

€]
participation rate)¥} E7}d<sE(price increase), 2F UFHEE

Mt

(real wage increases), A& FA4E(real rate of return on
investments)o]™, &9 34 7}(best estimate assumption)o.Z
AR ET w= OASDISF frAbstAl A #hat A2 AASEE 17
sto] HA9 hs FAst M. 9 AlA HAHY e =
gata, 5938 o|F AW 7|7 WA 2L FEE FASE Al

2 7HgRit

7). BV E

4) AUtk FELEAOSFD FAAEJAOCAANA #xES=  “Actuarial Report
(30th) on the Canada Pension Plan” & 7|Wo2 ZA}slgiTh

B2 1-3% AlolA AAsHtn wEsgon, At Fged
BPSE BEE 02 2R ol DAzl g AAs
S o) BF BIASES 20192000 F< BAF 20%2 AWE
ek oleid A% Feqe] BIEE BE wgsel 9 B

TPeEdl tidt M-S 2.0%= AAEIATE

<¥% II-3> 7y} CPP 7HARISF 7HY

(91 %)
dedcE =M E
2019 0.3 2.0
2020 0.5 2.0
2021 0.6 2.0
2022 0.7 2.0
2023 0.8 2.0
2024 0.9 2.0
2025 °]% 1.0 2.0

Z*: Actuarial Report (30th) on the Canada Pension Plan
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AN FA N 2o Fo AAHTe HE - A2 AAYRE
(nominal - real GDP)FJr % A2HA(abour productivity), E7H4sE
(inflation), 5<% E(ncome growth)olm, AW~ Y LI 4
& frASE Ao JHAgT

<% N-5> &5 7HAus 74
(9] %
25 E VS48
2015-2055 2.5 4.0

ZA: 2015 Intergenerational Report

7} BV E

A HozE 529 %7) ABdH Tk IXHEE B

5L A9 25%=2 713

10) 59 AAFA PEEL AF-5(Treasury)o A wasts AAFA Harrel
“2015 Intergenerational Report’$} AW ®HE B “Treasury’ s
medium-term economic projection methodology” & st Aelsltt.

A FASE(HE)S Iy~ FA(Phillips curve)dl 7]1x3ste] A A3
ot dFo] EVMESES =5 o8 BAEH= FoE 1
3} = AL E Fatete] Aktet. Ao R &

=Lt
AAH L, =5 gL 15%2 AR H o 4713

A=) FHAFL 71=d7 4749 Keladd=(national pension
and guarantee pensions)¥ ZA~5H]# A5 (earning-related pension),
SOLITAAS(F1AS, ¢ A8l A7, Asxt 25 g, =24 B
& 5ol Atk AFE=] FAR AT e A FA = Jd%E A=Al
El(Finnish Centre for Pensions)oll Al 3dmjth Faiain, 471742
60~70d o]t}

AgFA N Bo3 AAMTE -8-E(employment rate)z Ad
(growth in real earnings), &7} E(inflation rate), 2

UlJ

AT AFANE A AAH oz AL oluf, AWM A
A A5 FsEY E7PESE Uit &5 57D oigt A

AFAE A LES= 71 EARNY AE AHESiH, A7
sk W2 Adolsitt

ASAEE
Ex}4=e] E(real return on pension assets)o|™, Z+ ¥l Wit 714
o

d

11) A= AFAME (Finnish Centre for Pensions)old 27ksl= “Statutory

Pensions in Finland—Long term Projections”S #asto] A wlslgict.



(5h9): %)
B8 44 &5 45 E
2019-2028 1.7 14
2029-2085 1.7 1.5

<4 Statutory Pensions in Finland-Long-term Projections 2019

ol
of

el

7. 7

E7PdSES 20199 1.5%, 20209 1.6%= AW Ar|Hozm
1.7%°) =2 Ao=w 7%t A7) EVMSE JHHEe FEEY

S3YECB)Y E7MsE Exef 748 ¢Folt)

e

A A5 AeES 2019202190 dH 1.0%E 715E Ao
2 Agsgon, HozE 1565 AGSch 7] 28 &5
HEBUIHE BUE FFedols B FALF 37182
BRI ol

FNAZ ARFAL FANAZATANA FAaim, J12bol me
AT

Z71(3% 53) - A7(EFE AR FEREL. ZAAFAE ud
FE 3, A7|AAFAE Sdrket T 19983 A1AF A7) A

12) =UAFATLANA 23beke ARAMRIANL SHAFT VAR FA
= .

AEAAAAD] FAH R0,
2 Aol ARAL) FRHAT
2T ARFARFe) Bag AAHFE 2

[¢]
AR, TR REACAR, BERE APRE

242} o)l

<_L e —7> :,_1L113_]_o

o]% 20034, 2013, 2018 d7}+A

(41 %)
dddw dog | AAoAE =7V E
20182020 2.1 11 1.9
2021-2030 2.1 1.4 2.0
2031-2040 2.1 15 2.0
2041-2050 2.0 1.4 2.0
2051-2060 1.9 1.4 2.0
2061-2070 1.8 1.3 2.0
2071-2080 1.7 1.2 2.0
20812088 1.6 11 2.0

At AT A7) AAZ=A(2018)
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et wE G Fele F3AE ARSEA, v 3
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<3 [0-8> =7pPH 7HAWS 718 .9k
= _
5 N Eisa
e At KiS 5 (Statutory s
(OASDI) (CPP) (FAAF) (Age Pension) Pension) T
ko3 /&]L__E}H o )
AR EABSSA) | FEHRAOSFD | A A= AFAE | g
7] AbsE A AR A AbsE A AR A SE (Treasury) (Finnish Centre (KDID)
(OCA) (OCA) e for Pensions)
(AAD)
A A A o wii .
_ = o 2 Zo}o 3 (R B _
A 33, =610 3 ofl & TR T 2039
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SEESAESC coE _ L LA T8 BENSNE
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A8 weshel BA% 52 LRARE SHES el | Lag aew A A8
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(OASDD) (CPP) (FAAH) (Age Pension) atutory (0613
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21743 o,
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Giannone, Reichlin and Small (2008)& w]=re] GDP A4-Eol theh
201RF] =S Frlagich. 291 198249 1¥9-20054 3€ 7]
Tl oigk AAFAUG QAT AYE §), 2§95 27 o
T, S, A8 T WS AET) Aullo] AR 5] 20071 L AA
6

gk
+,
17
0

E

AR FRFE FZ8I000h 1995 1€ o] %9 73S o= g %
9] oF Ay}, 8912 FS 83 GDP ¢S50 Wix|nja 2Pl ¥
A3t 1423855 (naive constant—growth model) 2.t} 93 3
o velth 53], 7] Tl 7eIRel wEt o] 8k AR
ol WobA7] wjiel dFeart FRle daste AR ve
ol E 99l FEo AMSE 9d
2 157] E5o® WWral 2t SR V]olwE AN A3, A
ol A&’, ‘g 9 = delEgt & i
=l ZA 71dg AoR #AE AT
Riinstler et al. (2009) F24%9 Hx|(euro area as a whole),
AN FEA SR, 5, T2, o]gelol, YHHdE, X2
T, aga A2 FEA 714 Al F7HE Tk ok, #71e,
ZH=)E dido® 19919 19-200610 8¢ 7Ike} €9 A&
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oft

F42)7]
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eowdgs L33 2000 127]-20059 482715 diAo=
AT TR o= Ayl 90RES o] &3 GDP o=2o] AR &
&, VAR 28, dAA 28 (bridge equation model) ¥t} -3k A
© = LERRT

Aastveit and Trovik (2012)2 Q92QR &S o]&slo] w29 o]
GDP AHES <dZstar H7ksllth. 29030l 1990 1€-2007
d 717ke] w5, = 5 T8 WS dlojE 5§ gk 1487 €
H Fg 2 AANRSE o] 838tk 19981 1177]-20061d 43-7]9]
ek g2 543, aQxyo] WiAwta RFPQ IHYTE B
FHrlh 953 Aoew YElwt)  Giannone, Reichlin and Small
(2008)<] WHS wiet 9l ztme] WAV 540 wet 137 &
Zog st 7ldEE HUE|E Ay, M 5 369
A EF70] 7] GDP dEE Aare] 7P AA 7]ofd A=
—Er*ilﬂ‘ziﬂ} Ark7 }7%‘ s weHT ool “wETAL I “AFA

SH= A o= el

D’Agostino, McQuinn, and O'Brien (2012)2 o}d@él=2] GDPel
gk 821x3e GDP o547E H7isaith 8912 1980 1+
7119961 4%-719] 357 AAABAWRFZHE FE33 19974
71 —2008 2*71 of tiste] TR o5S AANG A, sHA

(>
i
2
A
3:
:_
é
i
_&
i
ol
ol

H
A

Matheson (2006)& FAA=9] AH|x=7} GDP, o|AbE, &
of it eRP9 AFAHIE HrleAH 291 1992 3%
71-2004 327] 7I3Fe] 38470 7%17%11 TEFEH FESiTh
2003\ 1:27]1-20061d 4271l tigk Ete] oS Ay}, AanjAE
7}, GDP, o]AF&ol 3k 891728 o=o] Wixula 232 Reserve
Bank of New Zealand?] olZo] B]s] JF5AZ7} Lt o

39
SAAZY AAAFE A5 Aak MAEHE Aoz e
2) =d =3
FTolo]F 2 (2005) = AE, 271 9], F85AET dHE 42
7N H‘*‘ HEEe] Ao gRE FAR B4S 58 35420 &
21018 FZ&35)al, o]]d FEARES oZY ol Pl Fiel=
AS- 9= . 58 HAsH

Aol we GDP el Sl M)A G A4S
Choi and Hwang (2013)2 2lZg o)A o=
o]

25 4E ATt AR() 3, ,
AY9Z 2y, AYBI olE ARE NFE e BH
SR, AQEel} olAE AAWd ohld 2% AAMTE
e SUA HAREe we@ Au, adle] (WFRNE +3
H9e A9 AQFe} o4& AR P L9 APAFR 2
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1) oAl &3] A% 8 (predictive regression model) Yo =ate (2)
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Nx(@p+1)g, (p+1)gx1 FHL ofnjata, »=(p+1)g0ltt. HE F
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a9l 7,9 £, 0 FBS Rt 4 AZRAL lem sElE Q9 7,
7t

AR(2) TH e medy @ o, Sed geo] edeye



ax

Chamberlain
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=
= A0l PsEe FYs

o A (113} o] 2]l Foll ghelite] EAs)

Xy = NF +ey (11D
E=F_, tu
A9 A (D A ()14 B(L)= 121 55 Afolth. et o7t
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(c) AAo|A&

T T T T T T T
2005m1  2007m7 2010m1  2012m7 2015m1 2017m7  2020m1

Al 7FEARSE 19979 93917] Al7lel F
FAIE AAG AALAA (F38)£2.58 < (FFHAH) Q] 3¢
A=A BQls| Rkt F=AIE AlASH ] 91814 Hodrick—Prescott 2
H, 844 FAE X33 3)7EA, Baxter—King =g~ ZH
52 olgelngia, el wAglel BE 2o A% nyt 9%
47 19999 29 7, AFo|rE2 19984 11

of

rlo

o] 19984
AT 4EES 19983 897} 1999 99 FRio &
Btk felvehs @971E sk HAelM 1997
S7HE ol EEAAL 1998 4€ 1Y o] Fell= BV
Al E et o] §- “7}% JE A ] HEA|el| wet Ao

AL G QZ ol dES FAE 5 A HATh

s EdE d5AE 4T gl A (data

generating process)®ll T-Z¥3F(structural change)”} WEFLA] ¥

s

4

)

oX,

ol o

o}
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Diebold and Kilian (2000)-2 AlE&#©]
AE Addqst] AALD S st 2
A B Aern A543 -4ds Btk oS5
3171 Y&l 2001 1€HE 202049 697141 AEE o] &a}o]
A H8E Atk Al 7AWl deEs EFE 2
gelatr] 918 vl 9 MEA ARS AAEIT oo EAE
o R 7 34 et A)RHA(intercept and time trend)
E x§aiglon, AdzAd AAES o] &siith el AR
= ADF 7174 (Dickey and Fuller, 1979; Said and Dickey, 1984),
DF—GLS 774 (Elliot, Rothenberg and Stock, 1996), PP A
(Phillips and Perron, 1988)S A|&slom <A HAoRE=
KPSS AA (Kwiatkowski, Phillips, Schmidt and Shin, 1992)= A]
it “AAIEo] F9ES Zreth e ATl a2 A
A ARREE A g2y og KPSSHAANAME “A|AEo] @S
Zkx] k=t 9P A (stationarity) FF7Hdo] AREEITE ADFS}
DF—GLSellA AJxte] Adee wolx|et ARZVIE(BIOE 7|Eo=
o]Fojxt}24)  PPe}  KPSSE A7) @AEAHlong—run  error

24) Akaike A H7]&3} Hannan-Quinn AE7|& % AFRSJEYA O &2 A
Aol Az uhal et

| 65

variance) 2] FAo] Adwojol F=d], E ATo|A{i= Bartlett
window®} Newey and West (1994)7} A¢kst AFgo]&EF
(data—dependent) M= AEiHS 28510025 A4 Aye=

& <3 IV-2>o A8t 5% frolass 7oz g
o

o1 Z o] A AAAFYEE Aoz
—3.413 [13] —92.545 [14] -3.441 [13]
ADF
(—3.429) (—3.429) (—3.429)
-3.582 [1] -3.143 [5] —3.458 [3]
PP
(—3.429) (—3.429) (—2.429)
—-1.649 [13] —-1.560 [14] —-2.026 [13]
DF-GLS
(—2.923) (-2.923) (—2.926)
0.122 [11] 0.139 [11] 0.079 [11]
KPSS
(0.146) (0.146) (0.146)
F: (1) ADF, PP, DF-GLS AAL &9 FAAo]x, KPSS AAL oA
A7elt}.

(2) [1 ot & ADF$} DF-GLSE BICo| 98] Aeid Aja=
9} KPSS+ Newey and West (1994)°] WS S&) Z2A4% W=
2~E YERAL

(3) O <t &2 2+ AAHY 5% w5l te dAFS ek

fljo

25) Parzen window, Quadratic spectral (QS) window®@} Andrews (1991)9]
THES Hesie Ao Aate uiyA] ottt Bartett windows ¥ 0
oA o] 7IERE 7Y, 48Z FACE A4Y 2 7M. v,
Parzendt QS windows Ao ZOf 7I&EX]2 7}X]X|8F Bartlett
windowel] uls] HEele Yejz Fasts Repe shac




67

=
T

}9la, PP} KPSSE oA

S

5% <]

-
L

o] 749 ADF¢} DF—GLS

it

)
)

g
o}

vzl

X
"

o] EAE AA

g9l

TOo=E

]

7

ofpy
N

o] 7 ADF, PP,

shgik. 4ol

A4

Zlo
-

A2] 7%, ADF, PP, KPSS+= ¢H4

o 714,

=
=

AFA

ﬁo

101
Plo

A= o]

L

34 AAe At

ki3

2

2
o me A

o)) miel 1 Ay

Eis

= 22 AAY (low power)d HALl F7] d=(size distortion)

Aol 4]

—~
file)

Aol

=
=

wa

Aol} s

B
==

-

2, AR

3|

=
so] 49 A717F =AY 7

/ol 3

1o2age 7

3]

=
RUS

il

dfoF & Juwes

°]&

A=

webA] sl g Age 9

L=

ol

o Jenz F 7 Tbe

=)

P

X
el

)

¢
g

<7

9

, 1998, 1999;

Do
ol

= 9

o
N

N

)

1 27 7

[e]
Rl
R

B, A

do

o ]

1%@..

4

°]%2], 2005).

=

&, AY9E, A5

7FeE, AP Aa

L
.

>~ = >~
TS5 HFE

AlZEE 7F

oA
B

el
pjo

st



69

HAl = ol =}

k. HEE] 4T

o~
T

ol
Ll
il
X

)

it
o

2 8f
=
=3

A=l 727t

glubes et

o A7) FEFL o

o

5

I(wealth effect)

= el &

3

[e]

<7kl g

o
&

;O\_

i

A Foll o

gle]

=
=

dlojdzt 7]y <l

iz
=

A

i A

9]

glo] A

=
=

o] 9t} upgbd AAZFE AA] 7] <12

5)
=

ﬁo

Atk ofgt W@ olf= Tk EAl Y

PN
i s

s
™
7

el

B

=

B
)

o olge ek

=
=

WS AR AATA

4= o]9]o| &= Stock and Watson (2002a, b), McCracken

and Ng (2016), 7Z&3}-0]=4] (2005), Choi and Hwang (2013)

T

.
file)

)

A= A ngt

==

)

B

il

N
o)
o
&
o]
M

Al
=

o1}.20)

e MEos vehd

[¢)

l

T

T Q1E

AR

-
e

AR Fskge] W}

17h ERts] A

"

o, 1

]

&3}, MI,

=

g Aow @A Atk web s, 2

2~
T

aF3l.

o o]&
L Wg Aoy Fg] AZg=el zpak

)

—_—
o

DEERNT

o=
=

7]

olv} Y &=(risk premium)

e 2Zpel7t A

el

=

7]

ol

)
o

23

1A

o] W3}

Lyl

slold& zkol7h "t weba] wh]

=
=




A

Vv

(]
o<
o

-
-

ol
rH

e & R

)
J o
EY
L

4

(

1 oo L
o
&
O~
i)
>
N
B

N

=

M HeooY ¥2

N
-

q

tjo
¥
OE

o 52 to
e v

o
(1A
ol

rlo

ol

Asleh. AEHOZ AL o

—=

ofo

Ul

=<

tlo

~

&

<HE V-1> 881550 A W
i W3

w] ¥ 3} Prob. AF4=3) Prob. ;\()];/E;% A Prob
L BAAF (A, sHoAgA4) Aln
3.4067 0.9998 ‘ —1.9930 0.2899 0.6067
2. A G (AZ) Aln
1.4304 0.9621 \ -1.6076  0.4771 0.5714
3. APE AZGRBAAAF (KA Aln
0.4794 0.8179 ‘ —1.8605 0.3507 0.9650
4. AP AZGRBEAF (&HAD Aln
0.6809 0.8622 \ —2.6544  0.0837 0.6294
5. Vs EAF (A=)

—0.5620 0.4729 ‘ —2.8235 0.0565 0.0178
6. AuETAE (A2Y)

—4.0280 0.0001 ‘ —4.0899 0.0012 0.0047
7. FEE AEAEE (AxY) Aln
2.3437 0.9956 ‘ —1.9102 0.3272 0.9999
8. AAAAE EapAF (4] A])

1.4640 0.9645 \ —-0.8472  0.8033 0.0410
9. AAAAE Z3HAF (WF2H A Aln
—0.1572 0.6284 ‘ —-1.9762 0.2973 0.6476
10. WA E ZHA5 (FHAD Aln
1.5109 0.9678 \ —-1.4774  0.5435 0.4725
11. AAAE Z3t A5 (A Aln
0.5305 0.8298 ‘ —1.8161 0.3721 0.9825
12. #GA Aln
3.9560 1.0000 ‘ —1.3666 0.5983 0.4202
13. g2A & Aln
13.8274  1.0000 \ 0.6882 0.9917 0.5078




73

72 0T AFANE 9% AW ARy 7= d ) AT
4. 49 E \
—0.4039 05373 | —3.1508  0.0243 | -3.2042  0.0861
15, ARAEIIAF CFF) | Al
0.8977 09010 | -14885 0.5379 | -1.2328  0.9008
16. ARARIAS (FAHE) | Al
05529  0.8349 | -1.5289 05173 | -1.3336  0.8770
17. $9EAS (AR) | Al
—0.1450  0.6327 | -1.7231  0.4183 | —13178  0.8810
18. FREZASF (A | Al
—0.2520 05942 | -2.2788 01798 | -2.2845  0.4403
19. FYBIASF (29A) | Al
04248  0.8045 | —1.6097 04760 | —25706  0.2043
20. SpfazEel (27 | Al
24568 09968 | 22306  1.0000 | 0.2043  0.9985
21, RAES (T4 | Al
74910 1.0000 | 65303  1.0000 | 2.1823  1.0000
22. M1 (23) | Al
3.7067 09999 | 27711  1.0000 | 0.9905  0.9999
23. M1-MMF(23h) | Al
25578 09976 | 23595  1.0000 | 0.6802  0.9996
24, M2 (27 | A
53477 1.0000 | 3.8379  1.0000 | 1.0927  0.9999
25. Lf (23) | Al
321120 1.0000 | 114000  1.0000 | 27730  1.0000
26. L(27h) | Al
70422 10000 | 62911  1.0000 | 1.2627  1.0000
27. dlFLAF TR | Al
20717 09911 | 21177 09999 | -0.1977  0.9928
28. ol F-L A5 ol F (LA | A
3.2505 09997 | 1.8047  0.9998 | —0.8471  0.9588

29. dF2dE= () Aln
21584  0.9928 | 12791  0.9986 | -1.1140 09235
30. dgF2dhE=(HA) Aln
23020 09951 | 14422 09992 | -0.6363  0.9756
31, dF2YPTEFI AL Aln
-1.3011 01782 | -1.5708  0.4959 | -1.9735  0.6123
32, A9 o] gH =& (A=)

~3.4435  0.0006 | —6.0751  0.0000 | —6.1854  0.0000
33, A9 o] SR E=E (M)

-3.8330  0.0002 | -5.8259  0.0000 | -5.8792  0.0000
34, FEFAAF (FA9) Aln
04292 08056 | —1.6328 04642 | —0.8737  0.9560
35. FEEFAT (FAF) Aln
20835 0.9913 | -14213 05716 | -0.7307  0.9690
36. FUFTAAE (FAF) Aln
0.1118 07171 \ ~18174 03715 \ -1.7670  0.7177
37. FUEHAF (FA9) Aln
25635 09976 | -1.0006  0.7199 | -28211  0.1912
38, SAAENARAA S Aln
-2.4732 00133 | -2.0658 02580 | -0.4458  0.9853
39, A5 NYZAA G Aln
18901 0.9861 | —1.0884  0.7208 | —1.7733  0.7147
40. /M= (gd) Aln
—0.3027  0.5758 \ —2.7611  0.0655 \ —2.7137  0.2321
41, /L EA(HY) Aln
—0.1884 06174 | -1.5630 04999 | -15777  0.7990
42, Q/FERCTY) Aln
00773 07064 | -2.1623  0.2208 | -21008  0.5423
43, J/z=HH(Ed Aln
0.0614 07014 | —1.8806  0.3411 | -2.2865  0.4392
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59. A (5 —= A (1)

—2.2158 00260 -3.2855 00167 | -3.4771  0.0442
60. =LA (5)—= A (31d) |
~1.6513  0.0932 | -2.9268  0.0438 | -3.6284  0.0205
61. =) (3d) -2 (U 2) |
—2.3271 00196 | —3.0786  0.0296 | -3.3528  0.0605
62. =37 (31)-CDF9] H(912) |
—2.7943  0.0053 | —-3.291  0.0164 | —35427  0.0372
63. FLA (3~ A (1) |
—2.4834 00129 | -3.1277 00259 | -3.2199  0.0831
64. A (1) -2 (L) |
-2.567  0.0102 | —3.2016  0.0164 | —3.7317  0.0221
65. S3A(1d)—CDF2) F(919) |
-31418 00018 | -3.2337  0.0193 | -36583  0.0272
66. CDZ=0 §(919)—F2(2]4%) |
-3.531  0.0005 | =5.0142  0.0000 | —5.1206  0.0002

T4 ENAT AANE AR AANE AYRY FE R AL AT
44, SRR H (39 AA) A
-1.8715  0.0586 | —1.8565  0.3526 | —2.6545  0.2568
45. KOSPI(Z7}, 1980.01.04=100) | Al
06732 0.8606 | —1.7568  0.4014 | -2.2460  0.4614
46, =33 (10d) A
-21298 00322 | -1.1027  0.7151 | -2.5056  0.3252
47. 233(54) A
-2.3023  0.0209 | -1.3648  0.5992 | —3.3482  0.0612
48. =317 (3d) |
~1.9016 00548 | -1.5089  0.5275 | —3.4537  0.0470
49. ZTA(1) A
~1.814  0.0664 | —1.5174 05232 | —34211  0.0510
50. 22(0]UR) |
~1.6083  0.1015 | -1.5668  0.4980 | —35214  0.0394
51. CDFY&E(91¢) \
~1.9618  0.0478 | -1.6739  0.4432 | —3.5096  0.0406
52. HA(10:d)~2F2 (9] 4 %) A
~1.5375  0.1164 | -2.4313 01343 | -2.7275  0.2265
53. 237 (10)—CDF2) §(91¢) A
~1.7705 00729 | -2.821  0.0569 | -3.1813  0.0908
54. ZA(104)-F 1A (1) A
~1.5334 01174 | -2.6635  0.0820 | -2.8988  0.1648
55. F1A(104) == 17 (34)) |
~1.3793 01557 | —3.0609  0.0302 | -3.4838  0.0435
56. 1A (10) — =37 (51) |
-1.4746 01311 | -3.1877 00220 | -35188  0.0397
57. A (54) -2l () 28) |
—2.0419 00397 | -2.9146  0.0452 | -3.1958  0.0878
58. =317 (511) ~CD52) §(91%) |
-2.4076  0.0158 | —3.2717  0.0173 | —3.6034  0.0316
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o <3x VI-1>, <3 VI-2>, <% VI-3>

<¥ VI-2>%& AdolAgel g o= Boph $A. h=1,
[e)

3, 1891 4<% AR(NonDiff) E3o] 714 9938 Aoz Jepta 9]
ou, I 9o L E¥o]l s €3 Zom  HIIth
AR(NonDiff) 2&o] 7} 993 Zo= vehd h=1, 3, 182 7

TollA ARES AR HE7|7RS 2001 1€
FE 20200 6¥714] 199 671€Y, S FEA7|E 2347)0]t} o
2/3° aldat= 2001d 195E 201349 1297b49] 139 3T,
156719 #At5E o]&3te] 4
2014\ 19%5E 20209 6€7141<] 6
of dmh} ZHsR=A] Fels Rl
o2 1d wnke] WE dgsls s
filter) 2 A| 73+

SO L 23} AR(NonDiff) X.3¢] RMSE #}o]
gt dS5AE T8t
AL 2 5 78709 As
A& 7)Aol
2] (band—pass
o]g-3to] RMSE Alakalal v)arakgith.2n)

Jeong (2020)2] HHH, ‘AR(NonDiff)'& x}&38}#]
gk AR B3, D'v st dAsE AsE o83
‘AR(DIff) &= A3 AEE 0|83 AR =¥

Hie] #el= 98l 7+ RMSEE D
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°
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gg Aol o e ouldt) w3,

ol e dZeel tig Hrbt EAHol
h=1, 3, 6, 12°] Haid=L =3

1Akl Auts gokebd, HWFAH o2 Choi and Jeong (2020)°]
53 b Bko, dSAIAt 128 238}
]

§

ol
f
LN
n
o 2
32
v
=
AL
o)
)
i,
T
i

Aol 2]
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Sl A e® L 2ol RMSE
. AR(NonDiff) 23] t]< $-gst
MSE #ol= 24 &
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EA7E L83 A3 Boivin and Ng (2006) 407 =] #1450t
S o] &3t B0l o Y2 WS o] &5 FeHG o529 U
WA Aojs Y] g & Qlohe 2EE UHO.
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TRAF ARALES 7PARG AR 5% 9 A AT
<E VI-1> ¥ S CES]
1d mgk W AA
b=l RMSE RMSE H]&
L 0.3345 0.9549
AR(NonDiff) 0.3319 0.9475
D 0.3503 1.0000
AR(Diff) 0.3449 0.9846
1d mgk W AA
b= RMSE RMSE H]&
L 0.4120 0.8740
AR(NonDiff) 0.4370 0.9270
D 0.4714 1.0000
AR(Diff) 0.4466 0.9474
1 wYk HE AA
h=0 RMSE RMSE H]&
L 0.4383 0.6882
AR(NonDiff) 0.5799 0.9105
D 0.6369 1.0000
AR(Diff) 0.6357 0.9981
1 ugk WE AA
h=12
RMSE RMSE H]$&
L 0.3844 0.6725
AR(NonDiff) 0.6736 1.1784
D 0.5716 1.0000
AR(Diff) 0.8320 1.4556

19 Rk HE AA
h=18
RMSE RMSE H]£&
L 0.5817 0.7115
AR(NonDiff) 0.5512 0.6742
D 0.8176 1.0000
AR(Diff) 0.8024 0.9814
19 vwk HE AlA
h=24
RMSE RMSE H]£&
L 0.4262 0.4052
AR(NonDiff) 0.5027 0.4779
D 1.0519 1.0000
AR(Diff) 1.0345 0.9835
1d mak WmE A A
h=24
RMSE RMSE H| &
L 0.5201 0.8030
AR(NonDiff) 0.6628 1.0233
D 0.6477 1.0000
AR(Diff) 1.1197 1.7287
13 mg WmE AA
h=48
RMSE RMSE H| &
L 0.4226 0.4515
AR(NonDiff) 0.6256 0.6684
D 0.9360 1.0000
AR(Diff) 0.9697 1.0360
19 vnk HE AlA
h=60
RMSE RMSE H]&
L 0.3636 0.2438
AR(NonDiff) 0.6686 0.4484
D 1.4911 1.0000
AR(Diff) 1.3993 0.9384




<E Vi-2> TS oS AolE
h=1 1d vgk W A7 h=18 1 T s A
RMSE RMSE H]& RMSE RMSE H]&
L 0.3411 0.9982 - 00542 0.8999
AR(NonDiff) 03990 0 0628 AR(NonDiff) 0.4956 0.8349
D 0.3417 1.0000 ) 0:9936 1.0000
AR(DIff) 0.3377 0.9883 AR(DID 0.7972 1.3430
h=3 1d vk i A7 h=24 1 e e A
RMSE RMSE o] & RMBE RMSE H]&
L 0.4478 0.8549 - 04012 Y3
AR(NonDiff) 0.4057 0.7745 AR(NonDIED 0.4769 0.4936
D 0.5238 1.0000 b 0.9662 1.0000
AR(DI) o100 et AR(DIff) 0.7495 0.7757
» e s - I H% s A
RSE SE TS RMSE RMSE )&
L 0.4946 06790 L 0.4745 0.7049
AR(NonDiff) 0.5089 0.6987 AR(RonbIED 0-5104 0.7657
D 0.7284 1.0000 D 0.6731 1.0000
AR(DIff) 0.6293 0.8639 ARDID 06115 0.9085
1o 19 vgk i A7 h=48 1d et 8 A7)
RMSE RMSE ] RMSE RMSE ¥&
L 0.2843 0.4026 - 00424 O
AR(NonDiff) 0.5088 0.7205 AR(onbIED 0-6078 0.7863
D 0.7062 1.0000 ) 07750 1.0000
AR(DIff) 0.6385 0.9041 ARDID 0.6550 0.8215
h=60 1d " HwE AA
RMSE RMSE 1§
L 0.4827 0.2840
AR(NonDiff) 0.3857 0.2269
D 1.6998 1.0000
AR(Diff) 1.0330 0.6077
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<E VI-3> FE9 o AAJF A5E
- 1d mgk W AA
RMSE RMSE H]&
L 1.5679 0.9922
AR(NonDiff) 1.6158 1.0225
D 1.5802 1.0000
AR(Diff) 1.6205 1.0255
hes 1d mgk W AA
RMSE RMSE H]&
L 1.6229 0.9590
AR(NonDiff) 1.6669 0.9850
D 1.6922 1.0000
AR(Diff) 1.5985 0.9446
- 1 wYk HE AA
RMSE RMSE H]&
L 1.7124 0.7385
AR(NonDiff) 2.1373 0.9218
D 2.3187 1.0000
AR(Diff) 2.3410 1.0096
Ny 1d v vk HE AA
RMSE RMSE H]$&
L 1.7169 0.8286
AR(NonDiff) 2.3112 1.1154
D 2.0720 1.0000
AR(Diff) 2.2004 1.0620

N 1d mgk W AA
RMSE RMSE H]&
L 1.9449 0.8072
AR(NonDiff) 1.8931 0.7857
D 2.4095 1.0000
AR(Diff) 2.3451 0.9733
- 1d ugk WE AA
RMSE RMSE H]&
L 2.1461 0.8104
AR(NonDiff) 2.1367 0.8069
D 2.6481 1.0000
AR(Diff) 2.4364 0.9201
_— 13 gk WE AA
RMSE RMSE H]$&
L 1.9974 0.8410
AR(NonDiff) 2.0822 0.8768
D 2.3749 1.0000
AR(Diff) 2.2476 0.9464
Ny 1d vk WE AA
RMSE RMSE H]$&
L 3.0367 1.0049
AR(NonDiff) 2.4110 0.7978
D 3.0220 1.0000
AR(Diff) 2.8372 0.9388
b60 1d Yk HE AA
RMSE RMSE H]&
L 2.6145 0.9909
AR(NonDiff) 2.8927 1.0964
D 2.6384 1.0000
AR(Diff) 2.5991 0.9851
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AZdo]de A3t 9 (2013)o0149 FAFE WS Fall AW
3}t}. Choi and Jeong (2020)9] 29217 ES o]&3sle] 77k 1
ol el 5S sta, 27PEsEe] | e 2o 7t
SAER FroR FHITE AAE o Ao RE dEeisith
olelgt A7} 7hegh olfre ghm2do] w8 9 FslgS 2Hs
of 7RMERE GA8] Sl == Zlo]7] witolth3b o]y
& o= Al oA Ao A3 o] TAATAEE APt
U v m7kEe] ¥ ovge] EMeES TSRy Bk
I FToE JHgEke WS mEal 9l Blojt)

ke 1997 9]#k917] o] F, =S 1998 49
_]

|
§ A AR E7Fer A& XA (inflation targeting) S | ® 3}
(o)

_C[L
535147
k. BAHAREAL 5% 5o FUBEES T4 %1 4A9
4% %% 2 sl 9 713 B

Z3 A=l AHAE =
<

o
N
ax
o
u
-
il
e
o,
ol
ol
An
ol
ol

Ir

VI-1>of YERfQIEE 1998 =99 o]F BrekydEgs w3}
ATt S7RAEERRA =9 oF, EVPISES] Tl ol
I HEAE FolE AS G vk 2016 o]Fol= &M}
B} s o 29 FoR BB gt AAEAY
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2eE 4RSS 7HA o] F3 4 (neutrality of money)olatil ghoy.
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4FUE, AT AR 43S FRA0RE AX%ME 4AS
7t2]7] nAstmbo] kR (the classical dichotomy)o]z2til Stct,



86 =udw ARANE AT HAWS AURE 75 9 W A
<F VI-1> S-ejuete] 275 9 BT E
713 AR | EE CPl 458 | cdaZeold
1998 CPI 9.0+1% 7.5 5.9
1999 CPI 3.0£1% 0.8 0.3
2000 CORE | 2.5%1% 2.3 1.9
2001 CORE | 3.0%1% 4.1 3.6
2002 CORE | 3.0%1% 2.8 3.0
2003 CORE | 3.0%1% 3.5 3.1
04| CORE 3.6 2.9
ngg 05 | CORE 2'5;03'5 2.8 23 | 23
06 | CORE 2.2 1.8
07 |  CPI 2.5 2.3
2_?8; 08| CPI |30%0.5% | 33 | 47 43
09 |  CPI 2.8 3.6
10| cpI 2.9 1.8
2220 11| cpI 3.0£1% 4.0 3.2
12| CPI 2.2 1.7
13| cPI 1.3 1.6
ZBE 14| CPl | 25~35% 1.3 2.0
15|  CPI 0.7 2.2
16| CPI 1.0 1.6
zwoig 17| cPI 2.0% 1.9 15
18|  CPI 1.5 1.2
2019 CPI 2.0% 0.4 0.9
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ZA|o} 2009 3.00% 3.00%
Zrn) 2010 5.00%1.5% 5.00+1.5%
2R 2013 2.00% 2.00%

2] Ao} 2014 4.00% 4.00%
F}2} 5 2Bk 2015 4.00%—-6.00% | 4.00%—6.00%
°-Fgto|Lt 2015 5.00+1.0% 5.00+1.0%
ol =2 J e} 2016 0% mon. base 0% mon. base
SIh=t 2016 4.00+2.0% 4.00+2.0%

1o 1
=7} =91 A7) 2020 2019
TAWE 1989 2.00+1.0% 2.00+1.0%
1ua=t 1991 2.00£1.0% 2.00£1.0%
S 1992 2.00% 2.00%
o]~gtdl 1997 1.00%—3.00% | 1.00%—3.00%
29dl 1993 2.00% 2.00%
ke 1993 2.00%—-3.00% | 2.00%—3.00%
Eier 1998 2.00% 2.00%
Z2d= 1998 2.50£1.0% 2.50£1.0%
A= 1997 2.00+1.0% 2.00£1.0%
Bz 1999 4.00+1.5% 4.25+1.5%
29 1999 3.00+1.0% 3.00+1.0%
F2uo} 1999 3.00£1.0% 3.00£1.0%
2lEn 2000 1.00%—3.00% 2.50£1.5%
ol zg 7} ¥ 2000 3.00%-6.00% | 3.00%—6.00%
w290 2001 2.00% 2.00%
7)) 2001 3.00£1.0% 3.00£1.0%
olo] & 2001 2.50% 2.50%
WAl 2001 3.00£1.0% 3.00£1.0%
o5 2002 2.00£1.0% 2.00£1.0%
g3 2002 3.00+1.0% 3.00+1.0%
gt 2005 4.00£1.0% 4.00£1.0%
ALY A|o} 2005 3.00+1.0% 3.50+1.0%
Fup]o} 2005 2.50£1.0% 2.50£1.0%
ofE 1o} 2006 4.00+1.5% 4.00£1.5%
E]7] 2006 5.00+2.0% 5.00£2.0%
o} 2006 3.00£1.0% 3.00£1.0%
7} 2007 8.00£2.0% 8.00£2.0%
Al Zn)o} 2009 3.00+1.5% 3.00%1.5%
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Rk opyz} ATl Z1d dEweld gl =

s w 7] £ial, 20006 1€-20091

B(2000) AATE) A7} SHUelE 48HEA &
2 3

I 9
o BAIABEAL At Aol H] WAL FFS RHFAL
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OLS®} GMM #7423, 37 QlEdolditt =75 EA7E 7]

o I=elolde] gl Hs fol%
g Ave E7RIAERA =9
BAFAL Z1d AEH el Ae]
ek
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<3 VI-4> OECD =7}e] A= 48 SFeAH
(a) AA7]7F (1997—-2019)
Hd EsAxat EESH AAHE S 5= 4k A 3AHE S Hdlgk
G5 =7} 0.9861 0.6101 —0.5043 0.6509 0.9546 1.3191 2.2718
G7 =7} 0.9209 0.5965 —0.2959 0.5731 0.7737 1.1960 2.0107
Gl1 =7} 0.9283 0.5089 0.2407 0.4986 0.9040 1.1766 2.2168
Wsgol w2 37t 0.9412 0.5358 0.0577 0.5553 0.8862 1.2098 1.9875
(b) =§917] ol4 (1997-2007)
ks XA Hagk A A5 FAdk A 3AHE gk
G5 =7} 1.3188 0.5037 0.7622 0.9334 1.0866 1.6753 2.2718
G7 =7} 1.2807 0.5373 0.3241 0.7737 1.1960 1.8010 2.0107
Gl1 =7} 1.2707 0.4790 0.6456 0.9643 1.1154 1.6326 2.2168
Wsgol v 57 1.3187 0.3707 0.8374 1.0725 1.2055 1.6989 1.9875
(c) F897] °]& (2009-2019)
3ot EsxHat Hagk A LA 9 4 o5k A 3ARE A gk
G5 =7} 0.7888 0.4227 —0.5043 0.5122 0.6622 1.1716 1.3191
G7 =7} 0.6557 0.4076 —0.2959 0.5579 0.6942 0.9883 1.1683
G11 =7} 0.6484 0.2793 0.2407 0.3914 0.5753 0.9040 1.1766
HsAgol W2 37 0.5976 0.4400 0.0577 0.1855 0.5553 0.7782 1.6473

A8 OECD
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102 =Rds A4S A8 H2us aduy 75 % AH 47 | 103

wet Aak 71 AxE FolEA @ o2 o) stetels AAI7IE AAl He A3l BT 7ol Ak vE
aEchd AT AEELS ol fFow SHEIln AAEs 2008 Fg97I= 2 HzAR 5 o FRiAAd 2 dEEs
Aol BFdd 7P o] Hiol| isiA] o' A5 A=) g X FZ0] YA 7S wjAlsl] ofHh H ZEu 199]
JElE Bl wEl A 7EH] gEe 3 4 9dS Zlolth A WA a3t ol= Qg AAAYIZE shte] AHY & Atk dAe] Am
= A 7)o AARE 1997-2019d 7|7k WOl 19 FFo R v 192 Qg AA7I7F @yl om AR et d3s
FHES B 5 otk o RAlE Q3977 LAEhy] Ao Hat 2= Zo] ohdel 7] AAFAel 9IS nF Fr 9ok o]
ARl AAdTE AFES 1.3% TR B Tk vk Al WAs gk Agole Fo Mxl=se] AW 20089 == 5897 T
9819]7] WAl o]Bo] AHolZ AEE Wil 0.7% ArD B S To2 AAEe] s = vk o] Aol w8917 o159
9]t} AANF F5E B F5U 0.7% ALY AAYF A5Eol 4
. E 2= oh;].
T8 AAFELS 2008 wEH7IE A2 AHAdT AS5E 3 =T AT
o] AA gEpd=y, SEvels o) HlE 2 GES we o) olgfgt Al 7HA AU & 7|Hke R sl AHAST AdEE U
obletar Frpi=tl. HE F8907ld o3 A7HAE A IA T s S et A ghrh QIEH o)A v AR ke vElE &
1 olF wEA 3)Eate] F§97] o)A AAH AgwHon ANELFE o] &3 FAdSS Algstar, = vefol] dieir= Al 7HA]
EASE wEbd AAQE dEER Q7] ol 39l 1.3% Al e s A8dt] 1.3%, 1.0%, 0.7% FFo=2 FHdv= 71
FEoE FET 4 9ok sto] dgity, AAAF AsE U A Ay o <i VI
e el EAQ AR AEAR, e A To7 s < WS ATEe
Fooly FEAY 59 HFo] =2 =7bolt}. Frankel and Romer
(1999), Irwin and Tervio (2002) &< F9%3} HAAAL> WA <% VI-5> AAAF A5 A
ol ZA sk o]e)d AL EAs A=A Anp Kool A AL 1 AE e 2 AL 3
J o] L]HO_]'U% 1243 HAA = 7| 5} ac“j—, A3}, Fo] A 20112020 5 5 15
7l mzl ko] HAAWTIEATt AL FAg vE v 2021-2030 1.0 1.0 1.0
w2 A SEHAH X eE vE I7bEe] AAETE St 2031-2040 0.9 1.3 1.6
] ] T L o 2041-2050 0.7 1.0 1.3
ofsf WS wAAY Ao o) A AbEFEe] skE 7eAd 2051—2060 0.7 1.0 1.3
o] EAIgt). olgg Ay et AdEE Agolle wE A 2061-2070 0.7 L0 1.3
) _ i B _ 2071-2080 0.7 1.0 1.3
E_:]l ﬂ%_o/] .8_34'7]' il}jIEE] 7}"0_/‘6101 9)\.0_13%, oluﬂoﬂt 1997_20195 2081-2090 0.7 1.0 1.3
717ke] Hi#9l 1% AR 448 Aoz weld, 2091-2100 0.7 L0 L3
T e 7FedoEe W ol S-Evete] AgRkAE AA7E
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3. Adolag A%

ARolAEE ANF F5EN 2L WHoE Agdt. @43
£1(2007), AAs}F 9)(2013)& 4 =
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ol 24T F JEF =gt} olgt #HdH oxE dS F
2 AAo|x}E(neutral real interest rate: NRIR)©|th Blinder

998)ell olahel FUA AAolAEe F47] AAIA A GDP
24 GDP7F LA (HE=0)etn AZelold heo] ebdR 4
(= a0l dgl=0)el o] AAelolHER AoHrhin) e

He Adolxgd 1 Y T8 BN 27RPEEEA

fo oy = o O o oy
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THA Ado|aS FAS ohFet o] AR, & AT}
7 WAs A2 Laubach and Williams (2003)3} Holston,
Laubach and Williams (2017)7} <ltl. Laubach and Williams
(2003)2 W]AZ2IA 2 (unobserved component model)S 283}
of w=e] TYA AAoIAEs FASe EES AL, vl
o] YA Ado|x&o] IAl GDPAEGES Foldf ue} {2k
APAS 9rgth Holston, Laubach and Williams (2017)0] A+
Laubach and Williams (2003)< o]-&3s}te] wl=, Zlvc), F= A<,
F=e] FHA AAolAgel et FAsT A=, AHuT f2
A, G BF 2008 w8971 olF &A GDPAEEE e
ARstlom old wt FyHA AHoxtgo] A wopxv=s F4
< Stk olElst tEre] W12 FAHQ] didolw, 7} =7te] )

Z el @9l(idiosyncratic national factor)H U= EE Z7lo] 3%
Hog nxE F=2H Q2 (global factor)el] 71918 Aolgtm HA

ek <ad VI-4>% 19979 187]FE 20200 287]744 9]
=, Al 2= A, 959 FHEE AdolaE FAAE YE
W Aotk AEE New York Fed2%E 3F53d°™ Holston,

Laubach and Williams (2017)9] W &S F3] 43 Ho|th
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A AYE et 7FsE Aow Bl AME AAIztes AA3
1997 187]1-2020%d 2%27] 717k} W=, Avicl, f2A99 3
2 1.85% TR FHdtal & gl 7 WAlE 9]
7} sy Ao Bl 2.43% FES AANEY YA ddo)
AEE B 5 vk Al WAls 9y BA 0% mw f2
o] H#l 0.59% AERE FHITGT B 4 ek ] MREE
Q1gey] Ay o] Fo] Afuiriet Qo] FHA AdolAE Hdl
1.60% F=2 FHI & F% vk

olg g vl 7HA AYeeE VMo ste] FHA Aholxge
g A-s Al b mEe aARgS o]gate] st
a, dloHEel disiME ul 7 AUEeE: A8ste] 2.43%,
1.85%, 1.60%, 0.59% s#o.=2 FH3rhs 71gate] Aair)

| 109
<3 VI-6> v, Avdt, 2 A9, d=r9] =54 Ado|A& QA
(a) AA7]17F (1997Q1—-2020Q2)
Hat EsAxat EESH AAHE S 5= 4k A 3AHE S Hdlgk
G 1.6171 1.1251 0.0293 0.4898 1.4836 2.6354 3.4410
Nt 2.0967 0.5609 1.3110 1.5619 2.2008 2.5836 3.0054
a2 2y 1.3724 0.7694 0.1372 0.6254 1.5477 2.0637 2.7987
3 1.9528 0.3321 1.3981 1.6185 2.0260 2.2911 2.4220
(b) &7 oA (1997Q1-2007Q4)
ki XA Hay A LA FAdk A 3AHE Hdl#k
e 2.7378 0.3611 2.1679 2.4258 2.6711 3.0045 3.4410
7t 2.6298 0.2367 2.1882 2.5049 2.5903 2.8493 3.0054
a2 Y 2.0849 0.2385 1.6827 1.9464 2.0623 2.1703 2.7987
G 2.2554 0.1149 2.0234 2.1539 2.2778 2.3578 2.4220
(c) #8971 ol%F (2009Q1-2020Q2)
3 EsxHat Hagk A LA 8 Ak A AR ol
G 0.5360 0.2168 0.0293 0.3895 0.4880 0.6717 1.1567
Mt 1.5619 0.1348 1.3110 1.4453 1.5533 1.6538 1.8149
G2 29 0.6413 0.2952 0.1372 0.4310 0.6188 0.8413 1.2566
e 1.6425 0.1388 1.3981 1.5576 1.6170 1.6965 2.0286

A& New York Fed
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2091-2100 0.6 1.6 1.9 2.4
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5 1 @9 AL d R a2 AA

1980t Z=R7EX = Ae] thi-te] AAZA M AAL A7)
oFA A (stationarity )& "t 71 SlollA] A7 o]Fo)A
t}37) Nelson and Plosser (1982)% W|=1¢] T8 ZAAAIALG diF
ol g9 8 ztetls AAANE E_,_O}Oﬂﬂr 1 o)% wWyEH W
& O|BAATH Aol dal v BA-wgHTEe] A
ANAGERTGE d92S 7HAE E<Fd A (nonstationary) A A Lol
ofaff Bt} 2z mystgo] dex|A HAG. FAH R F47HA, o
s, 3 T EeHTES 99T 2o A dons A
(random walk process)ell 2]&] Z Aw=™, GDP, AR|AFE7IA|<,
F3lF 52 FA7F de 99 E 3 I (random walk process with
drift)ell ofaf = dwHo] Hilsal 9}1:} upeba] A o

&

i

o] oS Hojd AAGRAMRE S ] feiMe 99l
A (unit root process)ell thgt o]&l7} &8 3}c}.38)

‘jr*%g gk FEje] AR(1) B3-S S3l 99y A4S Ay
12} gt =oe] HE 8 AAE {y) 7t
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Jdoe SHA FAE Z¥ole AAIERES AEAQA FHEAES
Hgoto] AT 2 oIk
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principle or functional central limit theorem), Ito A2 & &&1HA
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o g&Holgt & AAILEY Aol HatollA Hlojd FFolA
FLs] MFE F Utke AE onEth oA e, 99 AAE
2 3AT AdrFo] YAl EABA e wef oW 2}k
Aol @9l BYPS wmETHE JhAo] HHdAoRE rY 52
srar @3 5= glow, 7HAo] o AlHoA & whg W] <
AZF 1o ek ArE thA] Wojinkal & 4 glvt

et #ste 7Y RS vhek AL Wt AlAde] &E
% ZFAl(stochastic trend)E Zr=ths ARdoltl w9t AAIES

2

A&l tate] ehibstAl 2ol oW FAll(trend)7F E3HE]
A= AAT A 2 AIZFEA (time trend) 2b= €] @Y
o] EghehE FAlE A7l Ax $vhelal FEee 5A90S
7 YelgE AAEY] 7] 444+ -(long—run component)©
A ZM(deterministic trend)$} 28] Tl AAIEe] H=
7F BHolFE FAE A58 4 gl 530 Ak olld &4
(stochastic)?! HAS 7= olfrz &9 AALS AXE

=

ANALe] FEH FAE AT 2AYT
g9lto] EAE wf A (AL AE A A=1-LZ o] &5}

Ay, =g (A9)

o o 2
aqe o 9

2 4] |
NS 07 o] Ghol AJAGe 1o A}

S n[o

L Ea=dRu(iid)s g2t 7Pyst
= ko)W sk (random walk process)o] ®ct. o

I S| S E(e|2, ;) =001t 7Pg3stH A
(A9)ZRE {y, )&= OIRALY 7 (martingale process)& w27 €},

~
>
2
]

—_
Da)
10
o
%}
2L EQL
3 ne
=)

$
S
to
N

= T3 A AALDe] Aok Zlo] dHA Ak deHom Fa
59 E7HATE 2] AHES BEl A AAES 48 & S
o HilEil QIrh4d) o]ZHE dW Ate FOoEM MEAHE I&
T A AAIES “I(d) A5 AALE (integrated of order d)’o]2kaL
abH, eHgA AAEe] A= “I0) AAL g FE27|% g}
ool e o] 9 AFEAL fiFE (1) AAE Aol
A Qlom, 7k EEA N2) AAG bEiAE £ E g
o}

k! sA AlFoles A8 ufj ol <F

oMol Hr, = A7|HHE W7] o |
S*(power transfer function) lg(w)®* =2(1—cosw)7} T2+ (0, x]
A woll g S7HEESl ol fE 1AM = #E 7HATh Ab

RO =0 ANeFE ZEAI]E DF 5 E (high—pass filter)
o e -

i
o
T
N
H
%)
ki)
L
N

gol AL Aol hg A =02 Bt o] A
ga 4 k.
() BI2e e AALe o B BEAg Susd ui
WEol o 27 Yehdt) p=19 o 2703t ol vaE
Sol 17} Tz ste] ol weh Var(y,)—ooo] k.

13) 0|2 ge] wotwl £eTSo ABeoldol /1) WYL wECh TY 4
qt}. g, Selitete] QlZeold S 2
®ag grh. 2luete] AZejolde thE MARSo] uls)

e 7HAla Qltke MolA SAKolety @ st
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ol RE to gt Var(y,)=0?/(1-p")°] Hol 54
ol f7l(bounded) = 84 AALE A5 ol <1
A w)ek thxA ol
(i) p=1¢ woll= exp3}el FAo] 7heiAd L &7} v y,
9] gl thated Q<A (permanent effect)l Zo] EAo|t},
ol T4 mIF AR Haste] AbHEE pl <12 AF
o} izgch
A AAE] Azl 2 ARE V)0F(EE B)S
Ao sfo] A Hlojypx 9% HA FARIY o5 7HY
, Bo R 3|7 A& (mean reversion)o] Urkil
o} o]e} g W AAES Wt E| o] SR8
=1t
(iv) p=1% w 7} F3d= 7hd 27)33g=(autocorrelation
function)= R Alxfel] thste] 12 FyshA €k o=
ol <121 A2k AA v
(v) @9lto] EAE o= AHFEY ULg(spectral density
function) f,,7F €& 0°lA F3diel e Zeth oA 2
A, 7,(0)=c00] Hhiv o]t <19 @ [, (0) <o
A gizdnt. 5, @92 Aol w2 T AR,

= A AR} el EATS oJnla,

(iii)

ot O{N 2
4

&

44) A"HED dgstht X7 gEANautocovariance)S 2] ¥ Fourier
transform)%.‘ﬁi*ﬂ AIRE follA gold JBE Fobap(frequency) 919
dEE uptolx EAG 4 eg SiEC o7]oA [, (0)2 AAIFS] &
JAEE RIS glool, Ayl ot FeLS AmEY Aests
+ 974 09 FuppooA wESH FES BTy W2 FAAALBE] ¥
Ae FH02 waT PHF wolt Ao daid St

Wiener &349] -z YeEhE H]LZE, X (nonstandard
distribution)E w27] wjEo|t}(Phillips, 1987). &3 F @
A8 A% (linear combination)S &3 &EX FAE
AFAAl BF= F 4 (cointegration) 9] 7FeAdo] EASHAINE 7 A
A Atolel obfel AL FSolE Estar gk ARt
el 7P 3 EA| (spurious  regression problem)”} ¥ 7}
X AT

Hﬂi )

45) Engle and Granger (1987)&= T AAIE ol APA AIAZE s
ojUl= M&ZAsto] &S 2% 9Jom, ol MEMCl Ao|2S XL
> ASE “‘Oi‘ﬂﬂr olzjgt MPAFol EMste 4 7}9—47:1 AAE
7}011 -‘—73‘:‘ | (cointegrating relationship)7} ZX}|5t
A *lﬁlmcol Q7R o2 = M2 H2]7F T & QIX|at
= A7]+dd(long-run equilibrium)g SA& & 988 i

2 Ao st A31S F22 Axdor 20039

SRR g @S AIAIEEC] THRIAL 9

(e}

M9l A7 5 shtolrt.

h:\_l;‘mr
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< A-1> %29 o5 A&l (AA H5A)
el AA #AE5A
RMSE RMSE H]$&
L 0.2723 0.9309
AR(NonDiff) 0.2895 0.9897
D 0.2925 1.0000
AR(Diff) 0.2958 1.0113
s A #EA
RMSE RMSE H]&
L 0.4793 0.8649
AR(NonDiff) 0.5501 0.9926
D 0.5542 1.0000
AR(Diff) 0.5611 1.0125
- AA A=A
RMSE RMSE H]&
L 0.4811 0.7541
AR(NonDiff) 0.6328 0.9918
D 0.6380 1.0000
AR(Diff) 0.6521 1.0221
bo1o A BEA
RMSE RMSE H]&
L 0.3788 0.6035
AR(NonDiff) 0.7466 1.1894
D 0.6277 1.0000
AR(Diff) 0.8809 1.4034

= 131
A #ZA
h=18
RMSE RMSE H]&
L 0.6451 0.7782
AR(NonDiff) 0.6616 0.7981
D 0.8290 1.0000
AR(Diff) 0.8467 1.0214
AA #AZA
h=24
RMSE RMSE H]&
L 0.5655 0.5443
AR(NonDiff) 0.6103 0.5874
D 1.0389 1.0000
AR(Diff) 1.0432 1.0041
AA #ZA
h=24
RMSE RMSE H|&
L 0.5771 1.0109
AR(NonDiff) 0.7566 1.3253
D 0.5709 1.0000
AR(Diff) 1.0937 1.9157
AA #AZXA
h=48
RMSE RMSE H]&
L 0.5910 0.7550
AR(NonDiff) 0.7808 0.9974
D 0.7828 1.0000
AR(Diff) 0.8721 1.1141
AA #AZXA
h=60
RMSE RMSE H]&
L 0.5100 0.3932
AR(NonDiff) 0.8851 0.6824
D 1.2971 1.0000
AR(Diff) 1.1655 0.8985
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<E A-2> HEQ| o= Ao AF (A BHA)
A #AZA
h=1
RMSE RMSE H|&
L 0.2935 0.9265
AR(NonDiff) 0.3070 0.9691
D 0.3168 1.0000
AR(Diff) 0.3134 0.9893
AA AZA
h=3
RMSE RMSE H|&
L 0.5271 0.8403
AR(NonDiff) 0.5198 0.8286
D 0.6273 1.0000
AR(Diff) 0.5613 0.8948
AA #AZA
h=6
RMSE RMSE H]&
L 0.5368 0.7316
AR(NonDiff) 0.5679 0.7740
D 0.7337 1.0000
AR(Diff) 0.6503 0.8863
AA #AF5A
h=12
RMSE RMSE H| &
L 0.3264 0.4397
AR(NonDiff) 0.6026 0.8117
D 0.7424 1.0000
AR(Diff) 0.7100 0.9564

n= 133
A B
h=18
RMSE RMSE H]£&
L 0.5723 0.9583
AR(NonDiff) 0.5964 0.9987
D 0.5972 1.0000
AR(Diff) 0.8500 1.4233
A7 BEA
h=24
RMSE RMSE H]£&
L 0.4940 0.5204
AR(NonDiff) 0.5734 0.6041
D 0.9492 1.0000
AR(Diff) 0.7671 0.8082
A FEA
h=24
RMSE RMSE H| &
L 0.5153 0.8842
AR(NonDiff) 0.6151 1.0554
D 0.5828 1.0000
AR(Diff) 0.5997 1.0290
A BEA
h=48
RMSE RMSE H| &
L 0.6711 1.0453
AR(NonDiff) 0.7258 1.1305
D 0.6420 1.0000
AR(Diff) 0.5393 0.8400
A P&
h=60
RMSE RMSE H]&
L 0.6105 0.3857
AR(NonDiff) 0.6097 0.3852
D 1.5829 1.0000
AR(Diff) 0.8439 0.5331
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)
[N

Al

A-3> ¥ s ASEEA B5A)
A #AZA
h=1
RMSE RMSE H|&
L 0.6244 0.8833
AR(NonDiff) 0.7469 1.0566
D 0.7069 1.0000
AR(Diff) 0.7451 1.0540
=
h=3
RMSE RMSE H|&
L 1.5850 0.8696
AR(NonDiff) 1.7569 0.9639
D 1.8227 1.0000
AR(Diff) 1.8296 1.0038
#5A
h=6
RMSE RMSE H]&
L 1.5962 0.7515
AR(NonDiff) 2.0926 0.9852
D 2.1241 1.0000
AR(Diff) 2.1844 1.0284
H5A
h=12
RMSE RMSE H| &
L 1.5417 0.7197
AR(NonDiff) 2.1347 0.9965
D 2.1421 1.0000
AR(Diff) 2.2013 1.0276

h=18
RMSE RMSE H]£&
L 1.9022 0.9492
AR(NonDiff) 1.9340 0.9650
D 2.0041 1.0000
AR(Diff) 2.0632 1.0295
H5A
h=24
RMSE RMSE H]£&
L 2.0601 0.8981
AR(NonDiff) 2.1027 0.9166
D 2.2939 1.0000
AR(Diff) 2.2709 0.9900
#5A
h=24
RMSE RMSE H| &
L 1.7874 1.2205
AR(NonDiff) 2.1682 1.4805
D 1.4645 1.0000
AR(Diff) 1.6454 1.1235
#A5A
h=48
RMSE RMSE H| &
L 3.0335 1.3998
AR(NonDiff) 2.4433 1.1275
D 2.1671 1.0000
AR(Diff) 1.7518 0.8084
#5A
h=60
RMSE RMSE H]&
L 2.3643 1.7519
AR(NonDiff) 2.5301 1.8747
D 1.3496 1.0000
AR(Diff) 1.3740 1.0181
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