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CCMB F=S2KCurrency in circulation) /| 213}, % [KI=: IFS]
CCM2 weasst | 2SS % [AI=: IFS]
QISR
FXEU A= E3t | B2 [AI=: IFS]
NEER Y=AMSSEXT, =SH|[EHY 7|1& [KI=: IFS]
REER HEAMSEEX|T, =3HI8E] 7|& [AI=: IFS]
FRGDP Q&7 (Total reserves minus Gold) /| &= SMA % [KIZ: IFS]
=7t ¥ SsyHe
INF A SECH| AH[XIEIIASE, % [At=: OECD]
CBAGDP SU2E SR B SHAL % (A= 2 SU2E ZH0|X]]

oL-_o =

Z: IFS (International Financial Statistics, International Monetary Fund)
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<& & %(Random Effect) T o= Zo] A5 & £ ¢ Z A st WHAAE #dg
3. 84 2%
1) 538%F % 7553
<3E 3>l T3t R frEEstel dE EAA RV Ak A WA Fole EARe] SAS
nHA] Fe T HALAF AL (Pooled OLS)O.2 A3 A7t 7 WA Zoll = w71
IZEINFE 2)F e EAZ 7L Al HA Soll= w7hd nAgE 2 72 9 guisE
Tk EA 3 Z3HFE 3)7F o, vl ;A o= dd guisE 3718 dHdA SER
JHRE (4)E #eter #4437 vk 7z #AHEE 7PE HO:B,=6,=0 & A4 F-A4H%S
74]'? F4 olFe Hastgom, mpAto® FE (3)% RE (DFolA o= #24o] ¢ g3 A
£ Hausman-#H A& &34 Hastsloh
GDPEHH] 2 4-E3t(MBGDP)9] 45+ 7lewdE dstd o S7Hdn 18y A4

Hausman-A4 S 7|22 RE DE 7|22 A4S 3dlEA NIRP
= NIRPAI &) o] % 7]&=wg <l

dEste] ®WEd FogFd dFS FA FIoh wepd AT
< 717ekA Eh a8y 28418 8%
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52
20
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%% Fekd GDPUIM] %% sHM2GDP)®] 7 $-(Hausman- 7 4ol webd RE F a143h0]
= 712 Ast MGDPE EACE folatsl F/HAAT A w gal—o—m M2GDP7}
Frhsts mvb NIRPA SO R dep4 9ot %, 24 929 A%s e NIRP Ad o

o= s)FEEee MES MGDPE A2ets a2 Fga oA Za §,=09<S 77te
A a7 wjEel sEEE WEe mE M2GDPY WHES 89 FAX 9 FUTFS & 5 9l
5 S0 BAARE BEste Fede /ETe B
AP Eel Fad WMasloy, M2GDPe ¢l = 71%%
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F HolA ¢kl 9tk = NIRPAI&e| webA f&5st7t 27
o 71 HO:B,=5,=09 #A A¥E F WE wFoA] NIRP A8 o] [} o
b fresste] HSS WeAA Fede He AAIH 4 A HA=

dS A7 714eA 3o wekd ZAFAZE NIRP Aoz s d5S
& Aolghs fEle obA7kA] A8 HA FokThd
Ao 3 9 553 £48 FaA NIRPAY o] Fole 7Ea87 &l el
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g ue] 7EFY 24 £ B vk w3 AT F 5 Aok 2%
5% NIRP J3eA 7lEwe deithe FAaste] oo f wztstA skgdlon
Az HAL Fs FoEste] 4 9ol NIRP 4ol Ak 4422 ALt 7] &F
o] Fslakol| WA= o] vl =Tt
<% 3> F3F A #5534 £HEH
Dependent variable D(MBGDP): GDPCiH| 2S5} X274t
Model Pooled (1) FE (2) FE (3) RE (4)
Country FE NO YES YES RE
Seasonal control NO NO YES YES
D(PR) -0.164 -0.194 -0.232 -0.198
(-0.636) (-0.752) (-0.880) (-0.756)
NIRP*D(PR) -1.065 -1.063 -0.757 -0.747
(-0.977) (-0.975) (-0.685) (-0.676)
NIRP -0.029 0.064 0.068 -0.025
(-0.221) (0.447) (0.475) (-0.191)
Control variables INF INF INF INF
D(CBAGDP) D(CBAGDP) D(CBAGDP) D(CBAGDP)
Observations 606 606 606 606
R-squared 0.322 0.314 0.329 -
Number of countries - 4 4 4
F-test: NIRP*D(PR) = 0; NIRP=0
F-test statistics 0478 0.717 0.447 0.458
Prob > F 0.620 0.489 0.640 0.795
Hausman test: FE (3) and RE (4) 3.422
Hausman Prob > Chi2 0.635
Dependent variable D(M2GDP): GDPEiH| Zo|E5} A2t
Model Pooled (1) FE (2 FE (3) RE 4)
Country FE NO YES YES RE
Seasonal control NO NO YES YES
D(PR) -0.690** -0.706** -0.891** -0.867*
(-2.381) (-2.420) (-3.220) (-8.152)
NIRP*D(PR) 1.127 1.15 0.501 0.478
(0.918) (0.934) (0.430) (0.413)
NIRP -0.104 -0.066 -0.056 -0.113
(-0.709) (-0.409) (-0.372) (-0.825)
Control variables INF INF INF INF
D(CBAGDP) D(CBAGDP) D(CBAGDP) D(CBAGDP)
Observations 606 606 606 606
R-squared 0.029 0.026 0.172 -
Number of countries - 4 4 4
F-test: NIRP*D(PR) = 0; NIRP=0
F-test statistics 0.886 0.645 0.21 1.082
6) 2 RIaAAE BishA Zeroy Fd2de] Ak W HFE wa BAE Y Y EE
MEol FAACE FofstA EYUEsFS W7, NIRPe d&o] o #AE 43t



Prob > F 0.413 0.525 0.811 0.582
Hausman test: FE (3) and RE (4) 1.033
Hausman Prob > Chi2 0.96

Dependent variable

D(CCMB): MBCHH| &S5t AHE44

Model Pooled (1) FE (2) FE (3) RE (4)
Country FE NO YES YES RE
Seasonal control NO NO YES YES
D(PR) 4.255*** 4.338*** 4.457+* 4.370***
(2.784) (2-.822) (2.868) (2.830)
NIRP*D(PR) -0.341 -0.632 -1.555 -1.266
(-0.053) (-0.097) (-0.238) (-0.195)
NIRP -0.53 -0.668 -0.721 -0.58
(-0.683) (-0.788) (-0.855) (-0.753)
Control variables INF INF INF INF
D(CBAGDP) D(CBAGDP) D(CBAGDP) D(CBAGDP)
Observations 606 606 606 606
R-squared 0.114 0.115 0.146 -
Number of countries - 4 4 4

F-test: NIRP*D(PR) = 0; NIRP=0

F-test statistics 0.24 0.315 0.367 0.567
Prob > F 0.786 0.730 0.693 0.753
Hausman test: FE (3) and RE (4) 0.715

Hausman Prob > Chi2 0.982

Dependent variable

D(CCM2): M2chH| RESst Ah2st

Model Pooled (1) FE (2) FE (3) RE (4)
Country FE NO YES YES RE
Seasonal control NO NO YES YES
D(PR) 0.035 0.037 0.050 0.049
(0.832) (0.896) (1.585) (1.555)
NIRP*D(PR) 0.117 0.094 -0.111 -0.088
(0.661) (0.535) (-0.836) (-0.661)
NIRP 0.003 0.004 0.005 0
(0.164) (0.189) (0.308) (-0.025)
Control variables INF INF INF INF
D(CBAGDP) D(CBAGDP) D(CBAGDP) D(CBAGDP)
Observations 606 606 606 606
R-squared 0.108 0.108 0.519 -
Number of countries - 4 4 4

F-test: NIRP*D(PR) = 0; NIRP=0

F-test statistics 0.218 0.145 0.482 0.457
Prob > F 0.804 0.865 0.618 0.796
Hausman test: FE (3) and RE (4) 171
Hausman Prob > Chi2 0.00431
FBoote] e - ARS RESFACH e wx x BT 27 1%, 5%, 10%2] FolF
SRR
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oAl F-E7A1x= 843124 Ptol 0.00424 1% a oA 717etd et wepa] v 3,9 ¥
S7b gysk wbdleld, 1 Feol BAMe=m ovF @ F vk 2eEE FAHoR fosHi

Bi+6,>0 2har & = dnh vl et dugds Zeaeel e mEd e,
NIRPA & o] - 1 5 32do] ofat= ] o} of 9] 715334 FFS LA

duweet dEwels UMY Ad= D8 NIRPA fol 5 otisg b7t dojs ). o
o olgAE WA 9 T8718EQ] NIRPA FolS- daaels 46 Oﬂlﬂijﬂﬂﬂ =
olgol Fdol otstd Aolta o=t 1 %%Oﬂﬁb Al o= Faol o=
olgxE Sdv ATEA FE Ao HeolW FAdS WEST] 96t 041:1:1 £ 84
71 dEsds FAdte A Adds dow 4%%3} wpepA opH A e} oA
ofst= UEtubA Sa glew &5 oF olgart - E= duwde stddel tid Aot
Zad Aotk

<E 4> o|A& 424

Dependent variable D(GTB): 10427 HEAH O[XlE AI2dk

Model Pooled (1) FE (2) FE (3) RE (4)

Country FE NO YES YES RE
Seasonal control NO NO YES YES
D(PR) 0.159** 0.158*** 0.154*** 0.155"*
(8.362) (8.331) (8.334) (8.371)

NIRP*D(PR) 0.344* 0.350* 0.289 0.283
(1.828) (1.854) (1.584) (1.558)

NIRP -0.003 -0.002 0.000 -0.002
(-0.145) (-0.077) (-0.006) (-0.091)

Control variables INF INF INF INF

D(CBAGDP) D(CBAGDP) D(CBAGDP) D(CBAGDP)
Observations 582 582 582 582
R-squared 0.074 0.074 0.176
Number of countries - 4 4 4
F-test: NIRP*D(PR) = 0; NIRP=0

F-test statistics 1.893 1.896 1.354 2.711
Prob > F 0.152 0.151 0.259 0.258
Hausman test: FE (3) and RE (4) 0.761

Hausman Prob > Chi2 0.979
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Dependent variable

D(MM). 287t £7| o|XtE Ah=4t

Model Pooled (1) FE (2) FE (3) RE (4)
Country FE NO YES YES RE
Seasonal control NO NO YES YES
D(PR) 0.534** 0.533*** 0.543** 0.544**
(12.794) (12.729) (12.738) (12.807)
NIRP*D(PR) -0.760** -0.756*** -0.778** -0.782*
(-4.461) (-4.416) (-4.475) (-4.520)
NIRP 0.005 0.007 0.007 0.004
(0.271) (0.386) (0.354) (0.232)
Control variables INF INF INF INF
D(CBAGDP) D(CBAGDP) D(CBAGDP) D(CBAGDP)
Observations 594 594 594 594
R-squared 0.281 0.280 0.293 -
Number of countries - 4 4 4
F-test: NIRP*D(PR) = 0; NIRP=0
F-test statistics 11.08 11.01 11.24 22.61
Prob > F 0.000 0.000 0.000 0.000
Hausman test: FE (3) and RE (4) 0.715
Hausman Prob > Chi2 0.870
Dependent variable D(LE): ciE=a| AH=4t
Model Pooled (1) FE (2) FE (3) RE (4)
Country FE NO YES YES RE
Seasonal control NO NO YES YES
D(PR) 0.200*** 0.199*** 0.199** 0.200***
(15.003) (14.925) (14.689) (14.777)
NIRP*D(PR) -0.152*** -0.146** -0.150"* -0.156**
(-2.838) (-2.733) (-2.776) (-2.871)
NIRP -0.013* -0.012* -0.011* -0.013*
(-2.196) (-1.926) (-1.906) (-2.179)
Control variables INF INF INF INF
D(CBAGDP) D(CBAGDP) D(CBAGDP) D(CBAGDP)
Observations 597 597 597 597
R-squared 0.318 0.316 0.332 -
Number of countries - 4 4 4
F-test: NIRP*D(PR) = 0; NIRP=0
F-test statistics 5.108 4.493 4.574 10.33
Prob > F 0.006 0.012 0.011 0.006
Hausman test: FE (3) and RE (4) 6.046
Hausman Prob > Chi2 0.302
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Dependent variable

D(DE). d==2l Xk=4k

Model Pooled (1) FE (2) FE (3) RE (4)
Country FE NO YES YES RE
Seasonal control NO NO YES YES
D(PR) 0.492*** 0.493** 0.499*** 0.498**
(29.662) (29.677) (29.706) (29.690)
NIRP*D(PR) -0.298*** -0.297* -0.306*** -0.308***
(-4.484) (-4.459) (-4.549) (-4.577)
NIRP -0.015* -0.017*+ -0.017* -0.015*
(-2.003) (-2.233) (-2.296) (-2.064)
Control variables INF INF INF INF
D(CBAGDP) D(CBAGDP) D(CBAGDP) D(CBAGDP)
Observations 601 601 601 601
R-squared 0.638 0.639 0.650 -
Number of countries - 4 4 4
F-test: NIRP*D(PR) = 0; NIRP=0
F-test statistics 10.38 10.52 10.97 21.67
Prob > F 0.000 0.000 0.000 0.000
Hausman test: FE (3) and RE (4) 3.246
Hausman Prob > Chi2 0.662
B0k e - UARE BRI e ¢ H7)E 2 1%, 5%, 10%9] 24
=& YUERL
3) & ¥ gE {1
<E 5> #E B Q@R Faet VEadete] #A 4 ZA3E rasta vk <GB 3>,
<} 4>¢+= 9 1A 8 (Fixed Effect)E et A3 B sty ok 533, F853
g Aol gloj A wm, 29lEl, 292 2 fRE] BAUY T7h T A gor) o
£ 3 7HRandom Effect)iEAlol] o= AW, =27 Jdie] x40 w7ke] sexbH
Hojof @b Akxgde] vk ad #&e BAY Wi FEHE FRE AN f
2E& ABoA ALstm BAAG Z deta, 29|, 292w B B 2k &
A7k 3o Adnel ARt A webd wAES BATe wasm glov, HEad)
o] 7}A FoME uAFTIe FAXE Ad&A(consistency)S A gh whEbd A F I A
Ash FHA e BAg Azstehs B P ofd = You, AR FAHY] PR
of #4 Azl ejuje HARA gEth ARYS FoIA Fe BEAS I AL BEWS
Aol stk Al YE7] Wiels, AdEnE BesrietE Ao dEaola
A= Vlewd Aok Al st HESEFEXEU)S ZleaEE Aot o dede
o, WEA58&NEER)Y 4445 ASREERE 7 E2UE A8 o @ ot BF
E3p71A9) aehe euldr ey NIRPAS olF o] @7} 547 Aow uelth NIRPA
& ol% 7lEwE Jddke A E WsA7A KT 8,9 A717 5194 A7|HY AW, R
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HO:
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B, +6,=0 &
0.891, 1.971, 2.818 At}

10% -frol<=

F-A24<

saA A

2O

I =2

e g

), , NEER,

MY AR Pe 77k 0346, 0.161, 0,094
FoAME 7FES 745K EFor, REERO A

= 5% FeFEAA S vl7hebA ®Sth & NIRPAY ol F 1&g ek Ael %
SIZHAE WHEAI71A o Ao 7 =UbE °l Eﬁ‘rﬂﬂ o] & f2F2 NIRP <fgh XM
A ARz Bt B3 A5 AdAstna NIRPS A @ 3o, NIRPA o] 3
2 7lEwg WEd HbgshA s AS & 5 Ak oA FE] dA7HA] NIRP /\lfiﬂ% Z}
el BahA A5 e HoRAE TXv) gTE AL ¢ 5 Aok
GDPUIH] 93X {3 (FRGDP)= 7l+wde ¥y 2 AddA7E gl b9 29y
NIRPAI®) ol % 7|&ae wEs v Bgom $A43ich 5 717 dshe ddugn 4+
S 7HA ST @A Gl A s WA 4 SHdA aAE] B, A dEdA 34
Aol A3 £Ho] H&S Aste YFoz WEAY F UYL wolE BRG] WES
FA &S tAHAZ Havt gl 28y NIRP Aldjo] 3 389 otyo] 7|#=aE HEo
25 oA A Ut NIRP A& o] 7|&aE dstet gEo FdHE AwS S8 A=
2371 g weldtn AT & gtk
<E 5> %8 42 3R {1 #4279
D(FXEUV): D(NEER): D(REER): D(FRGDP):
Dep. variable H=sk= HEAGEE AZIAMGERE GDPC{ 2|et=ER1
A2k AHEAL AHEEL AHEAL
Country FE YES YES YES YES
Seasonal control NO NO NO NO
D(PR) -0.166*** 0.959** 1.030** 0.501
(-6.028) (2.438) (2.409) (1.482)
NIRP*D(PR) 0.248*** 2717 -3.274** -2.107*
(2.731) (-2.089) (-2.362) (-1.885)
NIRP -0.015 0.098 0.072 0.06
(-1.396) (0.625) (0.355) (0.444)
Control variables D(PR_ECB) D(PR_ECB) D(PR_ECB) D(PR_ECB)
D(CBAGDP) D(CBAGDP) D(CBAGDP) D(CBAGDP)
D(CBAGDP_ECB) D(CBAGDP_ECB) D(CBAGDP_ECB) D(CBAGDP_ECB)
INF, INF_ECB
Observations 467 467 445 467
R-squared 0.091 0.042 0.046 0.319
# of countries 3 3 3 3
F-test: NIRP*D(PR) = 0; NIRP=0
F-test statistics 6.201 2.951 3.118 2.271
Prob > F 0.002 0.053 0.045 0.104
T BERM FhE t-AATES HESIH O s wx x 71 ZH2E 1%, 5%, 10%9] o5 YERL
® 24d0e 33 29, NIRPAE o] F Batgfozre sFEaee MiEo] §714%
AAG2 T3F HEdd vAe JF2 Alsgold F VlEwErt & #@d weol v St
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173 161 173 172 158 160

1.68 1.69 3.04 1.88 4.39 1.56

1.66 0.91 1.43 1.61 1.19 0.89

173 161 173 173 128 128

1.11 1.06 3.11 2.05 3.41 1.10

1.40 1.29 1.35 1.38 0.88 0.80

173 161 173 168 173 173

0.67 0.37 1.85 0.66 3.00 0.45

0.92 0.99 1.07 0.74 0.37 0.71

173 161 140 173 160 160

0.98 1.72 2.84 1.62 4.20 243

1.07 1.04 1.25 1.43 0.78 0.92

692 644 659 686 619 621

1.11 1.21 2.71 1.56 3.75 1.38

1.34 1.20 1.38 1.43 1.02 1.11
= MBGDP M2GDP CCMB CCM2
ZHEX| 173 173 173 173
g 5.20 51.78 69.49 6.57
EZEHAL 1.79 6.28 15.23 0.75
ZEX| 173 173 173 173
oo 372 51.58 84.64 6.19
EZHAL 1.21 8.25 18.82 222
ZHEX| 173 173 173 173
gt 25.60 106.66 54.90 7.40
HZEHA} 2357 21.38 28.86 0.59
ZHEX| 173 173 173 173
A 12.04 83.51 68.96 9.44
EFEHAL 413 11.02 9.11 1.07
SR 692 692 692 692
ey 11.64 73.38 69.50 7.40
EZHAL 14.79 26.64 22.02 1.82
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=7t Ea FXEU NEER REER FRGDP
Z=A| 173 173 173 173
o= H 7.45 98.72 100.66 312
EZEHAL 0.02 2.47 493 1.20
ZEX| 173 173 173 173
AQE = 9.27 102.19 106.87 1.03
EZEHR| 0.49 472 6.03 0.33
ZER| 173 173 173 173
AQA = 1.40 99.55 99.56 32.77
EZHA} 0.18 13.47 12.76 31.10
ZEX| - 173 173 173
== A . 97.67 95.39 2.96
EZHA} - 5.93 6.76 0.44
ZEX| 519 692 692 692
A Ha 6.04 99.53 100.62 9.97
EZEHR| 3.38 7.98 9.16 20.38
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Assessing the Effects of Negative Interest Rate Policy

In Huh* and Jiyoun An*

Abstract

After the Global Financial Crisis, many advanced economies implemented
quantitative easing as unconventional monetary policy. However, several European
countries and Japan have still experienced low inflation and low economic growth. Thus,
Sweden, Switzerland, Denmark, Eurozone, and Japan implemented negative interest rate
policy (NIRP), as another unconventional monetary policy which had been suggested in
order to overcome liquidity trap. This paper empirically assesses the effects of NIRP on
monetary and financial variables such as money supply, interest rate, and exchange rate.
This paper finds that during the NIRP period, there is no significant reduction in money
supply. For banking sector, banks decreased deposit interest rates, but did not lending
interest to maintain their profitability. For currency values, we find that changes in

policy rates does not inhibit the currency appreciations during the NIRP period.
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