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Natural Rate of Interest in Korea and the United
States after the COVID-19 Pandemic
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Abstract This study estimates the real natural rate of interest for Korea and the
United States by incorporating post-COVID-19 macroeconomic changes, and
evaluates the stance of monetary policy based on these estimates. To this end,
we employ a semi-structural state-space model that incorporates time-varying
volatility and pandemic-related supply shocks. The results show that the real
natural rate has exhibited a long-run declining trend in both countries, while out-
put gaps have experienced substantial negative adjustments during major shock
episodes. In addition, policy rates in the post-pandemic period have been main-
tained above the long-run nominal natural rate, suggesting that monetary policy
has been conducted in a restrictive stance. By accounting for the unprecedented
macroeconomic fluctuations following the pandemic, this study provides a more
consistent quantitative benchmark for assessing the stance of monetary policy.
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=22 2] (Natural Rate of Interest)= A A||o] <lZd| o]0} t]=|o ]
& o] e 7 AdaFYE Yu|trh(Wicksell, 1936). o= &2
725 el A4 7o 2 A, RAFe) S Ao 7
Slsha ok 7128 o8t ehd FYB0| £EE FYo
e & Brkota F5 ANRA 552 Agote o
b= 7311:‘:]' 131‘%%‘3]1 + A=A A A S 7Hset H
o) oot e o1 ol A M) A A, o121 o
FTHE Y= O A B2 283 A< —T—Xé = 5ol ZE5 o] gt
Eﬂuﬂ © 2 Laubach and W1111arns (2003)= F1xH AA 23L& %’f%
stof SHEet AN ITES Al FH5t= T ‘?S% A ATSF 0 H,
Holston, Laubach and W1111ams (2017)2 g RS th=2r o 5172}
slo] nj=-g Z§S FQ A= FHIEYE FA 0}@‘5} ol=lgt A=
FUEE $4S A EAY P EO2 Wel g3l oo, 4] 3 5
47 7| 25 ol do] 2R 7122 Ao S Fu e 24
HHH ZhA|of] o gl Bl W A= o] Fo] 2 ¥t Lubik and Matthes (2015) o
S5 o= FHEEHUE AEsH| 6l A= & ATA 71‘31—__13_ H]JLOPD%
71E0] HTHETE A2 o] 24 A|ofS Bt tiehd RS A skl
o A7t FAFEI} AT B2 K Wil ohl/] HE A S
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24 Wshe 383 wrdshd] Rtk @42 AUtk ofof we} Holston,
Laubach and Williams (2023) =& fid|q] o|% A& HSE wra 4
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(time-varying volatility) ¥} T o] 2] ¥+ %—;L%zﬂ,—g_— TEsto 2 FZ21LH9 o]
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A48 21S BEASH o] A= A, xR §g), PR FFa
G 7H(global spillovers)E 5-A] o] 1125}

Zaaele) 37] #AS Ay 24 Ase] 42¥ bR B 4
HE o Fasr 248102 Yehytt E3t,

Hote o] 8% Je2 ot Ao =2 UERHH. o= FHa2 9 M3t
ot 7] ek o] 4bEo] of e, 2 A AA QI A A AAd o] ¥
< A W=t AS HojEr

o] FEaEE FAL Qe A= AEH o2 o|FojA gkow, 14
V= =23 0] FRPY S Wotota oF % A kS Aol o &&
o] girt. b o=t A O AT ES B2 S BVt HAHSE &
TEEYS &l FA5tE = ATk o] FolA gt A5} (2020)= F=T1X
oS o]-gdto] =t A& YT ES F
AE TG0l By X A ZHof v 4 AaZ HAltk ol sl - &
F9 202D)= e 85T 8202 vtYste] FHEHE
|22 A8 FES] B ol A& FHEHE FAFHE 7S
A 7155t} 71224 © 2 Laubach and Williams (2003) 2§ 2 &-85}5], =24
A 2 28 S TGt £ x By At s a9
At 1 A}, 7|E B o g A FeE A% ARt FHAE
ATE T 7R ofY et S8 U E SOl L slof gtk A A X
ot B3 7] 2 HrEe] H & 2ottt 24 (2020)-> Laubach and
Williams (2003) &2 A| A9 A o2 H A5 Holston, Laubach and Williams
(2017) &5 &-&5to] nj=t gh=o] SH=E FAsIA sid A4+
A TEaw ] Al A oAt E8ote] THEEE S0t
of ZpEzlo] it 11 A} 4-5% 2] Bl A = A& AAISE o,
Aol ateo] FHaEE otelohs W2 71E9] A4t FASHA HrE
wet.
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Lol 2t AAE o= SHadE A4 0= 34 dA1 =
=] 17 QIth. Do, Ahn and Jung (2026)2 AR /| AA RS 7|Hto 2
727 (semistructural) H3 AAd e Tk o4 71 B RS
of F2o] 7] FUFEE 2 Ao o] Aol 2wl FEo| 57
2000t 24 o] & FxH 0 2 5lEoh= FAE Holthrt Z=4H9
o] Aot B2 Belvh W 2ol whet 4 2] 7 2po] 7 At 5]
I3 FAHoR BeHdo] w2 Ao R el SHEY FAAE A &
thof] g8 tjofl= AFet sliAlo] Haghs ZFEet o] 2|t == g2
FTHTY7E =W 2808 ofy 2t ] AT =Ala5 e 9] Wt
917etA B o a2 AlAFRITE
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=2 4 A, 19| al 22 FA 0] A 2] iAo whet 27 Ao} off A o]
gebd 7Hs/dol At

wabA] 2 o51= Holston, Laubach and Williams (2017) 2. & 9] SHAIS
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w4 o2 Aok, Y] e Al FHae o] Hatet4tE e 24
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2.1. Holston, Laubach and Williams (2023) 2&

Holston, Laubach and Williams (2023) 2 &-2 A 7<) *]<1(New Keyne-
sian) AA| FA B 7|8tet 24 FEH ot sid HEH-2 A=A
AEZolAd, 28| AEFe 7] FHAE BAE 5ol ¥5 BVl 8T
2] S Al st} 2 oI 1= Holston, Laubach and Williams (2017)2] = L% 2 AF

=2 vt 5}7] Y35l Holston, Laubach and Williams (2023)0]| A] A A = 2+
HMH 29 A.astr) E o Lo] I1E.2 Holston, Laubach and Williams (2017) 2]
718 72 9lo] A7 7PAH WE AT W F2.8 Zo1H e v ok

o) Feael A4S AR vl @k wle] otk olel e o4 B B e gl A
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=9 7] M-S S5 x4 £2 02 2 §3516H7] Ht}, Holston, Laubach
and Williams (2023)4 We 9 & 25 b= Ao A8ohe Holl 28
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22, 22 74 U ¥4 B

2 Qe A7 PAE A AT P Y 3 AL IR oY £7E
A AJHE RS T Aol T8 AXNFA HeEs 27 S AAE
2 220 A YL B2 hsd WA RRE 1 HAE 2
728 AARE, QT A B #5e] Holet dpyo] 24 Fato] FaT
FF= vk olo] By F4& 9ol AREE A s A US4
Aol s, ©7] F= o|xFE, AP A (ex-ante) ©7] A o|2g, 124l
W7 3212 WYo COVID-I9 3 Aolef. £ @79 24 thar2 3
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Holston, Laubach and Williams (2023)2] 2§ L% 9} HS
|9l A2 TSR et 9 ARl o)
B A4H 4 s U] Aape vies
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Aelell Batol 7
o) g3 A A
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woe] AA P T3 Atk AW FUSLE S vl
47 B RA] 21 2230 AFEAT B BB oAl A9, )%
2 Awt7]Z22l(Federal Funds Rate)E A8t o, St=r2 R H Z=
2 Aok F Fe) BE B o) 3oz A4, o) Jlo) Bl
08 A7510] Aad A7 w] FelE FAskch AEelold AT A9,
o= 7l Q1 4-H] A Z(PCE) Eﬂ'x] = AR BHE, 2 AR TR
(CPDE AHESHA T 59] ot=9] &0l &2 9 LA =7 A }E}g\
o O Bk go] ofd, ¥ anAE7IA e eEdevel) AARE 127
Bt £EOR WS, 1 27 2S5 —‘%71 Q1o B8-S Atote
o FAH o2 oh=re] 7] IEdelde2 A (63 ol FeEH
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Apzo] 39 4 (12} Ze] Tkt
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Em= Z(ﬂt+7rt71+7tt72+7rt73)’ 7

ohet % ©r] Fevt A /1F0R BSR4 vefstel, A7
A 9Fe A Al Qg 710 Farste] AHEHA
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sfoa 443wl 614 1548 ol A s,

St & A= WdY 717 F AR v AA AX A S HE o)
7] 918 22 1H0 Tl 145 FohH o Eaelich PAA LR, SAHE
ol St of| A A|-&-5}= COVID-19 Government Response Tracker2] Government
Response Index & &85t} off g 2| += ©]& At G Ak, 54 22 5
Hro| el 3a 5 S FRA0R SAST AR, Wl 717 F WA

A S AFH R xAG 4= gty B AFo A= o] A|F

2 0)iH 37 e helo], W H o2 AT A A 41 e s T2
A7 E T} FEl0] Aat A} g,
2 717k Abm 7R/ ofl whet 7P R Aol stA| A EH QU vl=E
1961 1527] 5] 20234 1527]714], 322 199219 17| E] 20231 157
A 0] 8] A2E STt A7 A BE FHe] BaG 7] 27
A4S §19l 19913 AR E AP BE O 2 S-8519t. o] 2 A7 A A DS
gago R 23e] 722 FAh WeH ol % Wst FAS Ao e}
T2} 5F ).

npzete 2, BE A A E 2Atms By o AR PHiE 211 Hgh &
A\t ol 5 @ Q83 3L AR ARttt 55l 9= A=) 49
IEeol ATt 71 IE&eol A, Adae] Ho|E B9 sfjAof Fedst
S QTG o=, F4 A HA|A A 7Hs A =7E 2 vl 7Hs A&
1e0] 112} s}siet.

u
Hel

o
=9 Zhm o] A-gsto] AN T2 BB A AR i 7]7H2 H]=0] 1961
18275 ¥ 2023 127]717], §H=to] 19921 12 7|5 2023 182 7]7}7]
olth. 7+ BAE AFE7 O] 144, A4 Bl ARl gt F50 WS, S
oo ¥, 2|1 +2A F AT W 9] FA ] A F R4S vhg it
AHE A A A O] 2471 31 Al 0] 73, Bl=2 oy = 1.3854, o0 = —0.44
90, FH-2 a1 = 1.2268, ayp = —0.45230.2 A Qek. T ASo] e 7}
T o

a]=9] Alg= 9ol o A yehd g2 A4S o] A&/ o] o= et A
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i ol 3 -
HE 7|7} 1961Q1-2023Q1  1992Q1-2023Q1
0y 1.3854 (0.1041) 12268 (0.1655)
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620200204 9.0727 (4.3491)  1.5032 (0.6861)
62021 1.7938 (1.3580)  0.7910 (0.2179)
6020 1.6618 (1.9880)  0.9647 (0.3746)
g 0.0728 0.1421
A 0.0206 0.0219

4% OL% EFLAFE ettt F2) 4,9 A= 2T ARG oA
2}, Stock and Watson (1998)2] ¢4 H]|H ] H
5 A oA AR A2 ARkl F3) W
WA e 6 W5 101 S of o s 715 471 A 4 S
A 2h2 o—r(O 05)= 47 sto] F45H3ATh

Table 1: PARAMETER ESTIMATES AND IMPOSED SIGNAL-TO-NOISE RATIOS:
UNITED STATES AND KOREA. This table presents the parameter estimates and the im-
posed signal-to-noise ratios used in the final estimation for the United States and Korea.
Notes: Standard errors are reported in parentheses. The signal-to-noise ratios A, and A,
are obtained using the median-unbiased estimation method of Stock and Watson (1998)
and held fixed in the final estimation, rather than freely estimated within the final state-
space model. The pandemic volatility multiplier 6, is estimated with a small positive
lower bound of 0.05, rather than 1, to allow for both increases and decreases in volatil-

ity.
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Figure 1: U.S. OUTPUT GAP ESTIMATES AND ONE-STANDARD-ERROR BANDS. This
figure presents the estimated paths of the U.S. output gap under four model specifications
that differ in their treatment of the pandemic. Note: The shaded area indicates the one-
standard-error band around the baseline estimate.
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Figure 2: U.S. REAL NATURAL RATE ESTIMATES AND ONE-STANDARD-ERROR
BANDS. This figure presents the estimated paths of the U.S. real natural rate of interest
under four model specifications that differ in their treatment of the pandemic. Note: The
shaded area indicates the one-standard-error band around the baseline estimate.
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Figure 3: KOREAN OUTPUT GAP ESTIMATES AND ONE-STANDARD-ERROR BANDS.
This figure presents the estimated paths of the Korean output gap under four model spec-
ifications that differ in their treatment of the pandemic. Note: The shaded area indicates
the one-standard-error band around the baseline estimate.
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Figure 4: KOREAN REAL NATURAL RATE ESTIMATES AND ONE-STANDARD-ERROR
BANDS. This figure presents the estimated paths of the Korean real natural rate of inter-
est under four model specifications that differ in their treatment of the pandemic. Note:
The shaded area indicates the one-standard-error band around the baseline estimate.

9 49] 9% 93 FUFAE w0l Aakel ok 52 ko]
AA =g ohet Ag BRItk 19009 T) 2ol 3% el ol A &
H51a1, 1990 At SHtol = LA A 0 2 3% E AHS|ohs HHE & Zé}ﬂt} )
2} 22h9]7] o] Fofl= FHF 27} oF THA| Wolx]H, o] 2000 £} 2010
HHhE AN EA 2455 0 2 kg AP} ATl 1% 919 e £5S
A1} 0% FRre7h7) sheket mao] sheld .

oleid Az AANARE £oh ATTE Wl BA5E A,
2514 Spefst 02 224 aQlst Adol Sl 551 el o
=8| £Fo] o|Hd ) Yot H, 12l1 Z2EEH ZF897] o]lF F7t
1017 A2 ?b= A7 AL 2 o %?4 HF o8 o] 5ol Ha= H
o} Wy 52_ o= AF=78-2 F45] o= AT A FHE ] =
A o2 ehatstA yehdtt. o] = ot= o A FHEY GA &) A7

(o]
rE flo BN O ol to



ol4d - 4HE 15

SR 7] 4% AT 724 a9le AAA0 R sk A Mgets
A2 wolE) T B2 44 F93e 247 EES
W9lE Holnz, B4 Aro] 47 AA|E A
917] ol Fof F2 Fg97] ool FUFeT WA oAt
A7) Azo] 292 E Bt Ak olH @ BHAYL 1
o] 47 FYFelt BE 17 Aol A Wbl WFos SH gk
Z—]_O_ _Z’__Q_o]- ﬁ#i OH/\‘] Sk 2~ O]q-

HhE GOl A o) AL 71 Ahol7 B A 7170 AA Ao Vet
Wﬂ We| 7o = A2 S ] H =20 2pol 7t Z.7] ¢t h:ﬁ%J

nﬂtﬂtﬂ U] gj%/d gh:ﬂg} X}ZHHX}E Z o] 347].5 Pcﬂagg 5‘}
0*35 olu|5}H, 34 2§ 3} Holston, Laubach and Williams (2017) =& o]
A TR Feths GolA ko] MeE o] nlsto] e Alga
SIS R R RSP

W "

vl 3t 9] 57 A Fol & g7 Hol e} BA

SRR GRS S S A28 1A ol

FE Ao} ol My o] ARE ool & A4 AFe] Bo] Wy

ol Foll | AoEA] YIS AT E T8 54 A 4

2700] 810 W2 A 2AANE A X FEALL g o}

g 299] 39 GANA AT S Gl UGt AEA FRA N
s A1 A

Qs 2ot o] 4HEITh B3] AW FPF e A4 BEEA ohe A
wgoln, 54 Ae] ArjH SErrhe 47149l sk A 2ot 50 57
Sele A o) 24 WeFS FA0R e Wart ek, elgke)v ot 22 2
§917], 22O Mo 23} -2 FAo] A HES A 52 o2 w27
Zou ek Aol A, 5 A4 L5 7] AH Fe A AEA0] o5 AR

£ Algste Aoz Helrt

ok 274 0] Fdelle 2ol EAR . vl=2 A7) 222 Tl HEA
AN A7) et FHe st FA7F Bl 4] @vtshA Edub= W, b2
Qlehel7| ot F2 it ti 9] $4e Ae= A=A Ad SHEE7E et
& EFor A Bgo] WEdH. =9 A4S FFH0] AFEH=
A7l o 2 A F2 HolH, o] = 7N A A = A t ] o1 Wske] = 27
R A —7-}_9]—5—_ _L}Eq o] 9= Ao 7 XSk 4= Qlt].

A FRFe $EAAE Hol7t Lehidth. ml2e g7]bel 471 e
2ol A4 7710 BASHE Bl WA LY B, B ol



116 219 WY o] & k=t nl =0 FHF

oot FEW F§II7 o152 A WAH 02 Wolx = HFo] Kk
otk A2 Tl AL F 27k Bk we A7 Fdde 87
W ARe] 39 APAR 23 ofe] BRAAe 9ol urt
WIIE 202 B % glrk S Mg WEA 2 A9 Ak 7]
H ISP, W) 7]709] WA 232 wreshs )

AR THE 9L 0 38S ST 4 ek 03] B9 Meg) o
3} 49 Y Q% PN F1ER -
S5 LrehLbe AL @519 B9 7 AR 7 Aol A o=
2 Lehit. ol ghol A Mee gl WA 24 0] dgko]

2
MN i ol

ooy B IX o

ok
>,
o
A
N
e
e
ofl o2 T % Bl e b ogb Jo O
o 44 rlo Hl 2 [o X o & o Hu > H

SN Job ot

=
olt
L

] e

oA o 8 9L FVs AL AALSEE, W] 70 et 2440l

o|q M= Getth o w4 54 Avtolr Rekeie ok 2 o] m
3 %70

el Ee YA AR EakshA] o] upel, ol ela sl ]
27 ADRZE AP AT Anep B @ A APAAH 54
nefg she o2 ofsfa Bast gle

W W ol = A=t 2t AdA 7o 72 R AdolsHAl vrehd

) 7] AHEAS FHA SO0 FOR FAYt ok B
334 A% v W70 FAT 4E P22 AANE AR Foots

-
_l

A2 ohol, o2 AT A9 oY F2o] AHOE LT HEHOR A%
A2 ou|gict. ofof Hs) SR AL F AZE AR 02 ADHE A
et 54 20 Wab} wajstel, ok ARk WA 4TL oA
or= A0 2 Uehdl,

Uolrh 5 27kl A Me ) o] Fdele] m A el whare A2
gk ] B MY AAHE BT AAG A G)e] Mg o] 7
elA Ad ZY RS 71 ER PR A 2390k g 72 TFES
A% 5002 AGsHA M9 7)) A sE 52t AR Aherel o] AR
Fol 402 £ KAL), oS AAT Al A o5lel FHFE}
Wobdthe 219l 712RFel 4] 7} FAAES Dol el Wgro s A%5a)
D2, 5 R AL MY o] F £3F 9% AWt AT Ao A 48
SH&-S AR WP m12-0] 49, AFoF (3)0] WY o] 5 F2keA] A2
FUFes 71zndnc ¥ 249 ol Beu] o FA® 4% 4
T AANLE ARRE 284 42H0R2 S5EUASE olu]stn, 13
AE 550 9% A A0 R o 2 dehee s A Ad el

—

o]t tH| = HUSH g n Y-S 285t Wou

=2 10 —

rr

ofy
a
o,
ate)
2
2
(i
i)



i
_124,

Fzoll == ol FellA Zolotd g Boler) g &
Hlﬂi;ﬂogz} SFARF (DT (S Blwshd, WY A4 73

_>;L‘th
H'U

B AR (o] AAE A2 E A A Qo] H]o) 7120t
27 oA AgFo] YA ol E3] nlFol A Fs7] Lehibis

H 144 & 4= Q) xo] WHe] ¥-54-2 Al Llet =7} 7R ol A
of HA o] AL v, FARLES ALt AR = 7|ER P AT &
SAT BRe] e = Al BE SlEn el 2jol7 Aol

1 M5 282 AL w9 ¥t iAoz 5 IA vEr,
Lol A e Eﬂ%‘é st A =71 A8 SE ol HA=Ho 374 Ao
]:—] = Oﬂo]:Q_ u];‘dﬁ.ﬁ_ /\]/\]_%

o 2 o
L

4, m\o

Fgaie, v g serst 32 41719 A&
2 7] 24e) AE} SYFe ofF 2%
o

= £
A S Aot AU, oIAT Aol G2 Ak B2 TeA
] 2

2,

|
o
A,

o

i)

Hot

439 #40 228 24 b shte 3AFelo] A 9172

&5l e 712 gekotE Hlof ot ot A A 282 BEwEE
THOR o] FoX R, A 7| % Wrte A T aeE ol 4= T
20| =7 ZHRI2%E Wt 7 HE THuEE VIR st
o] AL AYFHA == 7 H 08 2%0] QIS o)S BRE S
A glom, t=2d A F71H V=R 2% =7t FHE 2801l T

I s A2 104 2k )=o) Aot 37 98 FYFee] 42g
H|@ste] HelEct nake] AAFe Ae A7) AFe §A9 WY

ol5o] B2 AN FUOR 40k 4 Gtk AWEHAEE 22 T4
917] o) % QAB e Fo £EL AL MY A|7]ol thA A
2ae 702 25t 18 sAE FAF 5 9o, o 12 5
aZel fA 47 B2 FUFE sHElstA olo] 2T 42
A= leh. Tejt o] QlZef ol g Tl HAFe st w4
HeA, 20224 ol Feli 7] BB FHUFEE Holste FE0E 0|55

471

et £ A9 F3A0] 2 20239 1327] 0)Fe] 49 FYFeE of
0.68%0]v, o] 2% B7} 919 BEE tT 3] BB FYF e oF 2.68%
2 AT 9hE 20234 39 A1 FF Y BB WL 4755.00%2 24



118 219 WY o] & k=t nl =0 FHF

Policy Rate and Long-run Nominal Natural Rate: United States
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Figure 5: U.S. POLICY RATE AND LONG-RUN NOMINAL NATURAL RATE. This figure
compares the paths of the U.S. policy rate and the long-run nominal natural rate of
interest. Note: The long-run nominal natural rate is calculated by adding the 2% inflation
target to the real natural rate. The policy rate is the quarterly average of the effective
federal funds rate.
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Figure 6: KOREAN POLICY RATE AND LONG-RUN NOMINAL NATURAL RATE. This
figure compares the paths of the Korean policy rate and the long-run nominal natural
rate of interest. Note: The long-run nominal natural rate is calculated by adding the 2%
inflation target to the real natural rate. The policy rate is the end-of-quarter Bank of

Korea Base Rate.
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