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An Examination of the Impact of Inflation and Interest Rate Differentials

between Japan and the United States on Dollar-yen Exchange Rates
-An Empirical Analysis Using Bayesian Model and Al Simulation-

N &

Minoru Kobayashi

[Abstract]

As an economic policy response to the COVID-19 pandemic that has been ongoing since early 2020, many
countries in the world have been providing a variety of financial resources, including grants and benefits,
since late 2020. As a result, the monetary base has expanded rapidly. The expansion of the monetary base
supported the world economy by increasing demand. However, the supply of funds to the market became
excessive and concerns about inflation grew. As of January 2023, including the impact of Russia’s
invasion of Ukraine in February 2022, inflation fears have intensified globally. The U.S. shifted to a tight
monetary policy in May 2022 to control inflation. As a result, the interest rate differential between Japan
and the U.S. widened and the dollar-yen exchange rate depreciated rapidly in the second half of 2022.
However, concerns about inflation are growing in Japan as well, and more than six months after the U.S.
shift to tighter monetary policy, Japan is also entering a phase of rising interest rates. As of January 2023,
the dollar-yen exchange rate has shifted toward a stronger yen to the 128-yen level. Thus, global financial
markets continue to be in turmoil.

This paper provides an overview of the trends in the financial markets, which have been disrupted by
unpredictable events such as the COVID-19 global pandemic and Russia’s invasion of Ukraine, based on
fluctuations in the dollar-yen exchange rate. At the same time, we attempted to analyze them using state-
space models and Al simulations. In particular, we focus on the expansion of interest rate differentials and
the progression of inflation due to the reversal of monetary policy in Japan and the U.S., and clarify the
actual situation in which the expansion of interest rate differentials and inflation rate differentials affect
the rapid fluctuation of the dollar/yen exchange rate, based on the results of the state-space model and Al

simulation analysis.

(F—7—F]
Al, ER™E, 127 —23r, RAAENZE, NL/BREL—b, REZETTIL, MCMC
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Fig.1.2. COVID-19_New_cases-Real_GDP-Monetary_
Base
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Fig.2.1. GDP_Real-MonetaryBase_japan

GDP_Real [Trillions of Chained 2015 Yen]
»»»»» MonetaryBase [Trillion yen] ',‘\\

200 AN e T
A 4 -4
[ A >
> - c
c y S} 8
g 540 o +600 =
:
5720 1540 §
3 e~
] 7}
° 5
=

500 480

2017-10 2018-10 2019-10 2020-10 2021-10 2022-10
Date

() NERFREEHESRAIITERT, EIREEGEIR, EINRERE,
FERFEEREE RS, B4 kK, A ¥ ) ==, H
REAT, HAL BN, B 78 7T ATHRTLTER L
72

Fig.2.2. GDP_Real-MonetaryBase_USA

21

—— GDP_Real [trillions of Chained 2012 Dollars}\,—\ 6400
~~~~~ MonetaryBase [Millions of Dollars] / \ w
‘o o
9 =
k 8

o 5600
8" 5
s 2
(%) o
5 4800§
= s
18 =
= ]
5 ©
P o
o 4000 2
i ©
al B
Che - 5
\_—\\ ---- ,/ s

o 3200

2017-08 2018-11 2020-02 2021-05 2022-08
Date

(#£) US. Bureau of Economic Analysis, Gross Domestic Product
[GDP] , retrieved from FRED, Federal Reserve Bank of
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Fig.4.4. Interest rate gap between Japan and USA
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Fig.5.2. Nominal_JP¥/US$-RealJP¥/US$
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Fig.5.3. Real_JP¥/US$-Yield gap between JP and US
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Fig.8.2. US$-JP¥ Deep_learning model Type A
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Fig.8.3. USS$-JP¥ Deep_learning model Type B
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Fig.8.5. US$-JP¥ Deeplearning_model Type D
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