(BHF#30

COVID-19 HUk A 0> H A HAi 65 0 25 0> B

—RATTVEFIVE ATl VI 2 b= g v &IOS o IZ6H 50—

A Verification of Japanese and U.S. Stock Index Fluctuations

after the Convergence of COVID-19 Pandemic
- An Empirical Analysis of Stock Index Using Bayesian Model and Al Simulation -

N &

Minoru Kobayashi

[Abstract]
In the 1980s, Japan was praised as “Japan as number one” and was the focus of the world’ s attention.
The economy was expanding steadily, dominating the world market share in the high-tech products of the
time: TVs, VIRs, cameras, automobiles, and semiconductors. However, Japan® s export expansion led to
trade friction with advanced economies, and the Plaza Accord of 1985 attempted to curb Japan’ s export
expansion by inducing the dollar-yen exchange rate to appreciate against the yen. The curtailment of
exports by the strong yen led to a recession in Japan, and the economy temporarily stagnated. However,
in 1986, the Bank of Japan lowered the official discount rate and changed course to an easy monetary
policy. Banks and other financial institutions aggressively expanded loans to corporations and individuals.
As a result, there was a money glut in the market, and consumers continued to prefer expensive products,
an unusual situation. On December 29, 1989, the Nikkei Stock Average hit an all-time high of 38,915 yen,
marking the peak of the so-called bubble economy. In 1990, the Bank of Japan raised the official discount
rate and shifted to a tight monetary policy. The bubble economy collapsed, and land prices and stock
prices fell sharply. Banks and other financial institutions, concerned about non-performing loans, began
to recover their funds at an early stage. The Japanese economy experienced an exhausting and then
nearly three decades of stagnation. The Nikkei Stock Average continued to decline, falling to 7,607 yen in
April 2003. It then recovered to 18,261 yen in July 2007, but the Lehman shock in September 2008
brought it to 6,994 yen on October 28, 2008, its lowest level since the burst of the bubble economy. After a
long period of stagnation, the Japanese economy gradually began to recover from 2013 onward with the
shift to bold monetary easing policies under the Abenomics policy. But, the economy was unable to break
free from deflation. Furthermore, entering 2020, the economy fell again due to the global pandemic of the
new coronavirus. However, by the beginning of 2023, the pandemic of the new coronavirus had subsided
and the domestic economy gradually began to recover, raising hopes for a revival of the Japanese
economy. The Nikkei Stock Average has continued to rise since late 2023, reaching an all-time high of
40,109 yen on March 3, 2024. In this paper, I have analyzed the trend of the stock market, which has been
going through twists and turns and reached its highest level in 34 years, from the perspectives of

corporate performance, interest rates, and inflation using a state-space model. I also attempted to predict
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future stock prices using artificial intelligence (AI). Based on the results, we discussed the challenges of

the current Japanese economy and the prospects for the stock market.
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Fig.2.3. Interest rate gap & JP¥/US$

160.0
JP¥ / US$

—— Real_Interest rate gap

o
o
o

140.0

»
o
o

gap [%]

120.0

BENREAS s

Wl

2008-07 2011-09 2014-11 2018-01 2021-03 2024-05
Date

() FHEAIE, N SCT A4 L T 2 WlE By E G 7 4
SOOFE Y, KEOMEFHFFM Y X, Board of Governors
of the Federal Reserve System (US), KV /A%l —
MIHARGUTOT— & R L TR L 72,

JP¥ / US$
N
°
o

o
o
o

Real_Interest rate

80.0

N
o
o

Fig23. 2 b & RlEA 2 e 3 % HA & RE D%
B ER KR DEEH & 7o T b,
20224E2 AL, uy7ov s 54 FREE
B L7z PV / MAEL — bo2#E R MR,
HAKRDOERBOR ORI X o TEMZED AL
XS IHE DDA o TWwWb, Fig23 I2RT L5
IRV AR L — ME, 2022 4F 10 I3 —E 1
V150 % L2 28 M2 E D), TDH%—
BFix1 Fv 130 HEFE CHEHNELZS 00,
2023 AEEELLEIE 1 ROV 140 A8 0 F%eK
HETHER LT\ b,

2.3. HAMBRL LRSEETH

PR SIcH 28295 &, HRSES MM,
COVID-19 o Egemifix 1 15 6000 H& ¥ TA%
L7225 MiRZ&SME LT RIS, 2021 44
IR — RSN TOVRR T IR O B il
2O TC3HM%E LR -7 (Fig24),

Fig25. 2R3 £ 912, KEOKRATHLICB W
T &7 FIHAMAY3 77 6000 v a8z Tk
KEEZ D5 % ERBBENEE o Twol, L
ML, 2021 PR D ERETIEHA Y7L —
Va yANOBREPHEEL, 512202245 HL
FE1X FRB Syl S Mo R~ L2 &1
Lo THEREANAYD, 77 FE/MmE, —RY
122779000 FvZEE DALY (Fig25h.),

AAROHATS S, KEOHRATSOFER O
PTDOY T TATREEARRE L RE R TR R



COVID-19 IR D H KRARAM 5 £ D 22 B D Wik 15

Fig.2.4. Nikkei225-MonetaryBase_japan
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Fig.2.5. Dowjones-SP500-MonetaryBase_USA
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Table.2.1. Monetary Base and Nominal GDP Growth

Rate

Monetary Base Nominal GDP

Growth Rate Growth Rate
(Annual Rate %) (Annual Rate %)
Period Japan USA Japan USA
;ggg ; 626 - 7.06
;ggg ; 806 6.92 - 7.14
;gzg ; 862 9,08 - 6.62
;ggg ; 547 645 023 518
;g?‘; ; 7.39 1149 -0,001 452
;g(l)g ; 1295 26,92 -0.72 271
gggi ; 1326 12.19 075 419
;gg ; 1506 548 149 495
ggg(l) ; 15.90 3115 246 10,65

(%) Monetary Base H.6 Money Stock Measures, Board of
Governors of the Federal Reserve System (US), U.S.
Bureau of Economic Analysis, Gross Domestic Product,
HAD= ;) —~N—ZFHAPUT, % H GDP 12N
R EAL R A EIERr, EINARERE, FEEHERY X
DWHHO 7T 7T AT L7z,

Table.2.2. Correlation with The Monetary Base

Nominal GDP Stock Index
Period | Japan | USA | N225 | Dow | SP500
;ggg :F 012 | 099 | -071 | 081 | 071
;g(l)g ; -008 | 08 | 047 | 065 | 06l
;ggg ; 092 | 089 | 097 | 09 | 092
;gég ; 082 | 077 | 093 | 080 | 086
385(1) ; 053 | 072 | 092 | 092 | 092

(#£) U.S. Bureau of Economic Analysis, Gross Domestic
Product , S&P500, Dow Jones Averages, “S&P Dow
Jones Indices LLC", % H GDP & NI R F 1S A
WEFERT, EIN#A R, ZEEiFNERY, BRI bR &
HARFEH I X W E O 70 275 2 Tk L 72,

Ta v 7B 2008 £ 5 2023 EE =PI F T
12089 LALTF LTW5, 1994 4E7> 5 2008 4ED~
5 ) == AL F e R, S&P500 $REL L
DO, FhZEh084, 071 TH Y, GDP &
OB X 0o 7255, 2008 4E7> 5 2023 4E
T, 090, 092 & GDP X h MBI EIZE L = >
TWwb (Table22). X512, 202043 H 2 5
2021 4E 9 HICHRAiFE 53 2 B3 L 72 IR < ig,

092, 092 & Rx 0 MHBAREIZ RV (Table22.),
XA = R=ADPRVHAM 2 FHF | L7-Z & %
IRTFERELRoTW5D,

—77, HEROGHRERIZOWTIE, b2 L
Vo 2N TV B EE AR O 1994 4E A 5 2008 4E D
V—<rvavrzETHX%HGDPEERIL, 4
I TIE 023% S AFITRETVOIREETH Y, H
ARFIEMCb VEEEEZ /R SN,
ZozoRfEO~ Ay ) == L4 H GDP &
OMBFREIL 012 LKL B> T 5 (Table22)s

LA L, 2013 4E205 2023 445 3 MU o AH
BEIF 082 THY, TR I ANHBEI N
2013 4ELIBEIE, A7) —~N—Z L% H GDP O
HIBREDS LA Uz HARTIZRNE 2 SRl Al ik
LT AR5 —R=Z2 %P K EETGDP D
WRERAERLZHE 25 ) —XR=2LE4H
GDPO MR HE s mE-72EXZOLNMD
(Table2.2)

—7, 2013 4EH5 5 2023 4E D %4 H GDP O K
RPIELR TR 149% TH - 720123 LT, FHIH
DALY —R—=RIIEFETIHIBILERLTBY
HAD KE & MBI B GDP OB ERZ &2
L2 &R T LTV,

A == A & HEREIMM & O BRE
1, 1994 425 2008 4F F T, HAREIREAMG A
RKELTHLTWARmETHY, ¥4+ A2071
ERMETH o205, TR IZAPEASIRE
2013 42 5 2023 A1 BIMREAS 093 L /i, <
) =R R & HREER OB F - 72
L %, L TWw 5 (Table22), T 72,
COVID-19 ® /3 v 5 3 v 7 ORELIC X - THEAM
TR 2HE L72 2020 4E 3 AN D, Z OB ITHAM
BB LA L2021 4FEF9HFEFCORASY ) —
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Fig.2.7. Nikkei225-Dollar_Base_N225
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Fig.3.2. BEI Japan & USA
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Fig.3.3. Inflation rate US & Japan
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X, WEL7-HKRD Eps DRI HIZ H Wiz, 4
FOZALEIZ, A 0TV —Ya v OBBEHEKL
72 FEEERORH & DGR L7z, BRI
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Table.3.1. VIF Factor of Explanatory Variables

VIF Factor of BEI model
Explanatory variables NIKKEI225 SP500
Eps 1.004 1.008
Real interest rate 10471 1.657
Bei 10473 1.665

VIF Factor of CPI model
Explanatory variables NIKKEI225 SP500
Eps 1.015 1.301
Real interest rate 1.000 1.000
Cpi 1.015 1.301

(Table 3.1 1FHEA DB L OER L 72)
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Fig.3.8. Parameter ‘B’ for NIKKEI225 CPI model
mean value for each time lag

0.160 . = 6 months time lag

Nie = = 3 months time lag

;N == 1 months time lag
= No time lag

0.080

o o
o o
@© =3
=] S

parameter[]B

-0.160

-0.240

2009-03 2012-03 2015-03 2018-03 2021-03 2024-03
Date

Fig.3.9. Parameter ‘B’ for SP500 CPI model
mean value for each time lag
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Fig.3.10. Parameter ‘y’ for NIKKEI225 CPIl model
mean value for each time lag
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Fig.3.11. Parameter ‘y’ for SP500 CPI model
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Fig.3.12. Parameter ‘y’ for SP500 BEI model
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Fig.3.13. Parameter a & B & y for NIKKEI225 CPI model
mean value for 6 months & NO time lag
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Fig.3.14. Parameter a & B & y of SP500 CPI model
mean value for 6 months & NO time lag
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Fig.3.15. Parameter a & B & y of SP500 BEI model
mean value for 6 months & NO time lag
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Fig.4.2. DL model NIKKEI225 Type A
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Fig.4.3. DL model NIKKEI225 Type B
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Fig.4.4. DL model NIKKEI225 Type C

36000 RMSE = 23.27 ’

RMSE_prc = 0.125%
accuracy rate = 96.72%
accuracy rate 1.0% = 96.72%
up_precision = 96.33%
down_precision = 98.63%

30000

18000

actual & predict [yen]
N
B
o
o
o

12000 = actual

—== predict

2011-01 2014-04 2017-07 2020-10 2024-01
Date

WA TB LY Z A4 TCHBENMEE 2o TWD,
2F D, MMifKZ ATy IaL—1T 5
AT ALY DRAGIER &R, 1 7L —
YarvEHWTYI2L—bTB54 7B &5
WCHRM$E £, Eps, &#l, £ v 7Vv—3va vy %H
WCYIab—= 1 T35 A4TCOREBLND%
WIETY I 2L —bPLTWAH I LR TE 2,

Fig42. ~ Fig44. ® 75 7 112 & % up_
precision, down_precision &, TN ENDET
WIZBWT, B ORMIGERAS LA T 50 TS
Lh % EOREDOHETTH L 72002/~ T 8
TdHh b, Figdd. 6 ¥ 4 7CTIx, L&A
96.3%, T#HIZB63%DIFETTFHL-Z L %
NGRS

CORERN S, HAfifEf & Eps, 4 #I, BEI
Ar7Vv—=vay) T84 7CH, H
e DY I 2 b=y a VICEAETH L Z LA
T & 72,

DT, BRMIEE DL I Eps, & F,
BEI 8252 TWAZ L ZRTHDTHD,
I OIRFEZE T TV X 5 90 & —ERCiaMt
DHHIERL > TV 5,

5. Al ZRVAMEE DT A

5.1. 18 » BREOWKMEHDYZaL—Y3Y
Z T, ARREEER T, HRAiTEE Eps,
EH, 41T VL—=2arhEDT—IFREB X
O HTREZ 2008 427 HA 5 2024 42 HE T
RRF—4s 2 HThHiffios 4 7C a2 s
20242 A5 18 » HED 20258 HE TD

MRAlidE B Z# %> I 2L — b L7z

2024 4 2 R0 5 18 » A4 F TOMKMMiFE R OF
WMOFFEFUTOEY THDH, TTFRFADSY
A7 COEFNVERNT, 17 Aoilifsio
FiHEZ Y I 2L — 1T 5, 2D 1 » Aot
BHOFIELr B OEBHET—5 L LTAD
F—F e HREL HO¥EREFEAOIALTCO
EFNICEDESIZZFORADOFNZIT) 2D

Table.5.1. Prediction Conditions and Prediction Results
Change in . . .
Case. FieNo Eps Interest Change in| Predicted | Predicted
No. |87 [%] BEI [%] | Max [¥]|[Value [¥]
Rate [%]
1 |Fig5.1.]10.00 0.0 0.0 46,007 46,007
2 |Fig5.2./10.00 0.0 05 44,321 44,321
3 |Fig5.3.115.00 05 -05 41,623 38904
4 |Fig54./10.00 1.0 -1.0 40,657 36,062
5 |Fig55.| 5.00 1.5 =15 40,095 31,741




32 [FIYERER] 55 56 &4 3

Fig.5.1. TYPE C NIKKEI225 Predict to 2025/08
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Fig.5.5. TYPE C NIKKEI225 Predict to 2025/08
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