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Natural Interest Rate, Potential GDP Growth Rate
and Long-Term Monetary Policy Stance

Seonghoon Cho*

Abstract The natural rate of interest is the real interest rate that would pre-
vail when the macro economy is in its natural, long-term equilibrium at which
the actual GDP growth rate equals its potential rate. The natural rate of interest
should therefore comove with the long-term trend of the potential GDP growth.
In addition, since monetary policy authority has a significant impact on real in-
terest rates, the difference between real and natural interest rates can be the basis
for determining the long-term policy stance for the real sector of the economy.
This study estimates potential growth rates and natural interest rates in Korea and
the United States based on the Holston et al. (2017) model with important ad-
justments. We use the real market interest rate faced by economic agents, which
may be different from the traditional real rate computed using the policy rate.
Also, GDP per capita is considered, which is theoretically more suitable when
population growth is taken into account. The estimation results using these new
measures and the associated adjustment in the model reveal that the estimated
natural rate of interest captures the theoretical characteristics of the natural in-
terest rate better than the estimate using standard real interest rate. In addition,
since the 2000s, Korea’s real rate was much lower than the estimated natural in-
terest rate, suggesting that the long-term monetary policy stance in Korea might
have been strongly accommodating.
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Figure 1: Real GDP Growth Rate and Real Interest Rate for Korea and US
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Note: The real interest rate is computed as the federal funds rate for U.S. (call rate for Korea) net
of the expected inflation based on the core consumer price index (CPI). Data are collected from

the FRED at the S.t Louis Fed and Bank of Korea.
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Figure 2: Real Market Interest Rate for Korea and US
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2y o] 372 HLW O] WAlg upehA] 3t Zabd 3t wjo] x|t 371
A& AESHRAL HLW O] AfE =5 Y-85ty oefu]e, s 9 55
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Case 1: 2 GDP 371&, AR 7|22
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Case 3: A3 191 GDP 3718, A&7

N

Case 4: A4 191 GDP 5718, AAA| A o] 2-&

FAIHE vFe A% AW EFUE AEY ) 19604 12728 2019
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27h A2l 19629 127132 20199 2271742 o] 428 AL g okt @
20 49 BE 27k 7HE 19911 48715 20194 2871744 0] RS
ARgtsiet

4.1. FYZ2h 0=

4 u]7o] A Case 12 HLW RFS 12 485 A} nhir}aolx
Apol & wkA)9} 313 A 0] A7k F7b glrke Ao o). wrebA] s of
2777} HLW =27} 7 0] Q17| 8fok She}. Table 19] Case 1 247 A
2 HLW =23} 7 o] S 3 714, 240 o f Gt & 4 olek. 2
A7} HLW d=Bol A A7 2 4 gl HBe 215 AL 34907 ol
uj3to] ApelolAbgo] AR F uls) FAsA ol Ao 2HE 9
the Aotk 38917] o|F ul%e] ARl 348 AR E Lo} Figure 19]
BARAER 2R 3§97 ol Tl = BA} FASIA B 2% ke 4
o2 e He AT U, AolArgo] $o A7 EFelS et stz
Sheotolnta whkel7] ol T, Eat HLWA=Eol A B 15} ghobAn &
A5 Aol aHgo] Aol 480 FAH AL Friw HEH o T Ade
FAFsllof SH). Table 19] Case 19] uhxat 0.8 Bl Bt HAEL 3.01%
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o ReEn @ 4 9leh

Table 1: Estimation Result (US)

Parameter Casel Case2 Case3 Case4
ay, +ay, 0.946 0.930 0.944 0.929
ar 0.064(3.81) 0.041(2.82) 0.067(3.86)  0.040(2.78)
by 0.452(10.49) 0.442(9.59) 0.452(10.35) 0.444(9.54)
b, 0.098(2.88)  0.144(3.46) 0.100(2.78)  0.143(3.40)
y'(Sample s.e.) | 1.546 1.136 1.563 1.138
r"(Sample s.e.) | 1.168 1.589 1.255 1.572
g"(Sample s.e.) | 0.384 0.453 0.414 0.400
g(Average) 3.010 2.934 2.005 1.946
g" (Average) 3.097 2.997 2.054 2.052
r(Average) 1.893 2.603 1.893 2.603
r"(Average) 2.536 2.888 2.161 2.464

Note: Sample s.e. stand for the standard errors of the estimated unobservable variables. The

t-statistics of the estimates are in parentheses.

Case 3= Case 19]4] GDPE 110 & $Hitoto] ThA] 74k Aatolot.
AF-S7heol ml-¢- =2 A fiststal o £71Hss17] ol 4 2 ¥h= A At
ojubA] FAt A o] A& A ES HrYste] Wold A& a5 4 Slth
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Table 2: Estimation Results for (Korea)

Parameter Casel Case2 Case3 Case4

ay, +ay, 0.653 0.672 0.646 0.666

ar 0.037(0.882) 0.041(0.71)  0.043(0.943) 0.041(0.72)
by 1.098(10.60) 1.099(10.07) 1.101(10.65) 1.10(10.0)
b, 0.215(2.95) 0.206(2.91)  0.220(2.291) 0.212(2.85)
y'(Sample s.e.) | 0.796 0.790 0.764 0.787
r"(Sample s.e.) | 2.328 4.594 1.568 4.284
g"(Sample s.e.) | 0.927 0918 0.881 0.874
g(Average) 4.629 4.629 3.997 3.997
g"(Average) 4.634 4.667 3.927 4.067
r(Average) 2.651 3.492 2.651 3.651
r"(Average) 4.401 4.009 4.026 3.492

Note: Sample s.e. stand for the standard errors of the estimated unobservable variables. The

t-statistics of the estimates are in parentheses.

wHebA] 19710 =5 2] ARgShe A Hoh A Aol A &7 191 GDP
FES o8 tigte] A=A o Ads) B ¢4 AdolAeE A

b Case 29] 739 =3} npxb7ix]| = Addo|Ahg0] by} Aol A& <]
o] Z47} 3.492%2} 4.009% = 11 207} 3] AotE gl 4= ot
11 GDPE AR89t Case 32 1 Atol7} §o] Eo154] et =2t
2 o] 7 7HAE BT AHESE Case 49] A4 A olxtg Fak v £
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et Aol Ate o] 191 GDP 4841 3.997% e 2 2fo] & HolA]
et ol2iet Avts oA F=o] 2AT AAT|EF 2ol whet I v
Gyt A=A gl U = yEhA] AL A o] a gl mt
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3 71Ead ol gt 2ol 7] tiZell of2idt A2 71lA A
FEL e AL ofyFA st B Aol E S HgHeR A
g5 ARty] SUFE A ool he]7] o] 71l Al RS A3
RFetA] R 7 e viAIsh] o1 7] mi2ell i Aol Biks 2AA
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Figure 5: Output Gap and Real Interest Rate Gap (US)

Casel  eeeeee Real Interest Rate Gap

Output Gap Output Gap

Case3  ceeeee Real Interest Rate Gap ~ ====Output Gap Case 4 weeeee Real Interest Rate Gap ~ ====Output Gap

Note: The grey area represents the periods of the official recessions announced by the National

Bureau of Economic Research.
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Figure 6: Output Gap and Real Interest Rate Gap (Korea)

Casel ceeeee Real Interest Rate Gap === OQutput Gap Case2  eeeeee Real Interest Rate Gap === OQutput Gap

Note: The grey area represents the periods of the official recessions announced by the Statistics

Korea.
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Table 3: Risk Aversion Implied by the estimated Real Natural Rate and Potential
GDP Growth

Country | Period Casel Case2 Case3 Cased

[N 1961:1-2019:11  0.297 0.530 0.445 0.796

Korea 1991:1V - 2019:1I 0.387 0.561 0.449 0.651

Table 39 A= F Ugt 2% o7} 1Et} 22 A 0 & LEtE=T)
AgoA & 4 gl%o] AAo|ztgo] AAEHTE QHba o 7 vy
vrodstct vjH 5, &9, A YA (2014)= Hoh ddstHIAl o 2 o

m[mé \4
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