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An Al-based Simulation Analysis of Exchange Rate Fluctuations Due to
Widening Gap between Domestic and Foreign Interest Rate
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[Abstract]

Since January 2020, the spread of COVID-19 infections around the world has forced socio-economic
activity to stagnate. As a result, the world economy has fallen sharply. However, as the government and
the Bank of Japan implemented measures against COVID-19 and large-scale monetary easing policies,
the monetary base expanded rapidly after April 2020, which supported the economy. Similarly, in the
United States, at the beginning of the COVID-19 pandemic, the monetary base expanded rapidly due to
abundant supply of funds such as cash benefits. Although the economy temporarily slumped, the
economy continued to recover from the third quarter of 2020. The Nikkei Stock Average temporarily hit
the highest price after the burst of the bubble economy and exceeded 30,000 yen. In addition, the US
stock market has become overheated, with the Dow Jones Industrial Average hitting a record high.

On the other hand, mutants of COVID-19 appeared one after another, and the main strains of infection
changed to Delta strains and Omicron strains, and the wave of infection was repeated each time, but the
number of newly infected people gradually decreased. In developed countries such as the United States
and European countries, the third inoculation of the new corona vaccine is progressing, and we are
looking for a new social step toward post-corona. Under these circumstances, Japan’s monetary policy
continues its monetary easing policy toward the BOJ’s achievement of the “price stability target” of 2% .
However, in the United States, the economy is recovering, the consumer price index is rising sharply, and
there is a growing sense of caution about inflation. In May 2020, the Fed raised the Federal Funds Rate by
0.5 points and switched from monetary easing to monetary tightening. The interest rate gap between
Japan and the United States has also become clearer, and the yen / dollar exchange rate has been
depreciating rapidly since March 2022. This paper analyzes the impact of the interest rate gap between
Japan and the United States on the yen / dollar exchange rate and the economy. In addition, we will build
an analytical model using Al to simulate the correlation between interest rate gap and exchange rates.
Furthermore, we will consider the results and show the findings obtained regarding the interest rate gap

and the yen / dollar exchange rate.
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Fig.5.4. Interest rate gap between Japan and USA
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Fig.6.1. JP¥/US$-Nominal Dollar Index & Yen Index
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Fig.6.2. JP¥/US$-Nominal Dollar Index & Yen Index Short
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Fig.7.1. deeplearning model TYPE A daily_data Fig.7.2. deeplearning model TYPE B daily_data

10 10

08 08

06 06

04 04

02 02
— actual — actual

00 — predict 00 — predict

0 2000 000 6000 8000 10000 0 2000 4000 6000 8000 10000
Date_NO. Date_NO.
RMSE (&) = 007413 RMSE (41I#) = 0.07200
Fig.7.3. deeplearning model TYPE A monthly_data Fig.7.4. deeplearning model TYPE B monthly_data

o8

04

02

00 e 00 e
0 p-] 52) s 100 125 15'0 1?;5 ‘ 0 F=3 5‘0 s 100 125 15'0 17’5
Date_NO. Date_NO.
RMSE (4:J1f]) = 0.1221 RMSE (&#I#) = 01073
RMSE (175 LLE%) = 0.1099 RMSE (175 LLK%) = 0.0946

Fig.7.5. deeplearning model TYPE C monthly_data
TG, FNENDETIVO Root Mean Squared

Error (RMSE) ? #8 ML, g s L7z,

73. I/ ARBL—bPOYI2L—Y3VD
HER

Y4 TA ZATB FLATCOYIaL—

v a rofER%T Fig?l ~ Fig75. 129, Fv/

MzEL— boFllfEE, EELB3ERRVET

)

% = et SBAREERD v/ HAKEL— OB & Z2# 2T
" Phteyo. Who TAL BV / Ma%L— FFHlEFIV] OF
RMSE (42) = 00891 M4 & L¢Pl & 928 & © RMSE % 51

RMSE (175 BAF%) = 0.0250 e
© Lgiis, %2797 FIcitilLcws, 27,

EFLVDYIaL—Ta rERY)BELLEE H
KT =% #7200 TlE, UEORNID 1~
ST O F— 7 2 H L CTHM$ 5 J7 hassl ekl



36 [RtiEss] 55 55 B4 175

EPfEoNz0T, HRF—5 2LV I 2
L—ya il LTR1I~5Wfior—s%, A
RF—F %ALY Ial—YaryTidl~
10 gt o7 — % 240 L7z,
HXkF—%%#@H L7244 7 A®RMSE &
0074 (Fig7l), # 4 7Bix0072 (Fig72.) T
Holze HRT—VEMH LY I2Lb—Ya v
T, AT 4k RMSE 3+ 12K v ok i
ThHb, L2L, A TALZALTBTIZEA
EEREALONG V HRT—V 2LV I 2
L—3a v Tid, o 4eko RMSE 1, %A1
7 A %0122 (Fig73), % 4 7 B %0107
(Fig74.), %4 7 C»0089 (Fig75) T®H -7z
HRT— % Oty 8T 57— BrLhni:
O, BHRF—=FDY Il —Ya ryoaLiti
LT, RMSEIZKEL ZoTwb, ART—%
EMH L4 T A ¥A4TB A4 T7CEN
TNOETIVHTIE, BREL—-IrOTF—572T%
FIHST 5% 47 ADRMSE "% T RE W, B
L—bEEHEDF— Y ZHHTHIA TBOD
RMSE 28 T/hN&EL o THBY, BEEL—L
&H7, PPL, CPIOF— % 2l 3544 7C
D RMSE ¥t b /NS o TV DA, TDEIF
WP dDTH o720 O RMSE (7007 ] /4
THEIL7Z2bD0THY, 2 ) oAk T
WEETFIVIE CREIZZFNEZERERIDOTIE RV,
—7Ji, Fig73., Fig74., Fig75. # X L A% &,
75 7 Kl 175 DO 2205847 LT 2 B ©
X, A4 7 COFHUMEIZEREMBEERLS 712 b
LTWBIZENGhb, RIZH AT BAIENHE
D74y FBRIFTHY, ¥4 7 AFFENME
D74y MEIHFEHRERVWRRTIER . 777
Wi 175 LR B T RMSE #8425 &, ¥
4 7A1X0110, ¥4 7 BIix0095, %4 7Cix
0025 CHo7e 2FVHEED NIV /A FL —
FDYI2l—3Y3rTld, RMSERS 447
COUFHMETNVE LTRETHS LHMTE %,
CODEHIZ, EEDO RN/ MEEL— T
T, N/ WAL=, HAREKEO S
PPI, CPIOT— ¥ #ffH L72ET IV CHRDE
HATHY, KISFV/AKEL— e HAREKE

DEMEZFBHTLEFT VBB E RS, F
W/ EBEL - NOF— 7 BT RMEHTAET L
ARHFVAHATIELZVE VIR 72,

BV / [ L — MIHAR L REO &R 25
EHZTWAHIEN, [AI KV /HAREL—F
HWETIV] OGHH S BIEENTE 2o FFRIZ,
Fv /&% L — M PPL CPI %52 T
WL ZEDRGh o T,

Uto Xz, 74 =79 —=v 7 %HwizE
TVIZED PV /MBBFL—-—t DY Ial—V s
i, HARE RKEOE&F S X PP, CPI®
T EHVALILBHENTH D EDMERTE
720
74. 12 sBEOK)IV/BAEBEL—FDOYI2
L—y3av

WIZ, 2022 4E 7 HIRIS T, RV / MAEL — b,
HA & kE o £F)7%, PPI, CPI @ F — % 25HU%
TheZ 2022 4E5 HEFTOART— % #HWT¥
A 7A AT B, ¥47CrFHEE, FHE
ARDEFVITED 202246 AH 5 20234E5 H %
TORrAMOFNV/ ME%BL—- b2 Y3 a
L — b L7, Z0#HE2% Fig?76., Figl7,
Fig78. THhbo 75 7MiM 7 — % %5 187 ~
198 DHPHSSFHFERTH B ZOFHOHIIES
TRZLDL T MY Th B, 202245 HEF MO H K
ODEMEEXEZHEL LT, 0% 1 7 HBIC
(5/12) RA ¥ MERZEIIEKL 12 » AIZ5 K
A Y MEKTSHE L, BHA, KEo PPI, CPI
b FEARIZ 2022 45 5 ARERA 5 1 7 HARIZIREs
(5/12) KA b ERL, 124 HBIZ5 XL ¥ b
THFTLEL FV/ MAKRL—-bOT =51,
F 972022 4 5 HE O EFMEH S ALE TV
01 7HEZFALT, ZoFPlliERsHEHO
PV /HBRL—rOF—% L LTHREL, B
ATEFNMICEDELHOTFMEITH) ZOMEE
EHMVELTI2y HEDO PV / AKL— %
FHL 72,

Fig76. 5% 4 7 A%, 20234E5 HDO K/
MAZBL— 21 MV 12 ai#gE FLTBY,
202245 A (HIHSEH T 12863 1) L b



WAVERIZEE BV / HBBL — FOZBICET S AT Y I 2 b— 3 Y87 37

Fig.7.6. deeplearning model TYPE A monthly_data
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