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Data analysis and large-scale simulation of regional business cycles

Onozaki, Tamotsu
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When looking at national business cycles by region, it is known that there
are differences in the timing of peaks and troughs and in the duration of expansionary and
recessionary phases. In this study, we analyzed the synchronization of regional business cycles
using monthly data on regional business cycles in Japan and the U.S. (Japan: 1978-2018; U.S.:
1979-2021). Since the degree of synchronization varies over time, conventional correlation analysis
cannot be applied. Therefore, methods used in the field of nonlinear sciences were employed. The
analysis revealed that the degree of synchronization of regional business cycles increases during
macroeconomic recessions and decreases during expansions, that is, there is an asymmetry in the
synchronization between regions during recessionary and expansionary periods.

Cl



4
1(a)

1990
stylized facts

2010
4 H~2021

1979
@

2(b)
«—Okinawa —=—Miyagi ——Nagasaki |

2007
«—Tokyo

8

1(b)

stylized facts

- Z1:p10T
TITI0T
T1010T
T1:800T
T1:900T
TIH00T
T1:700T
T1:000T
TI8661
T19661
TIP661
TIT661
T10661
T18861
T1:9861
TIHS61
TIT861
T10861

50

1 4~2018

1978
stylized facts
(b)

Akita |

—=—Nara

+— Yamagata

——Tokyo

stylized facts
2(a)

stylized facts

47

crvioc
creioe
cr-oroc
C1:800C
T1:900T
C1:v00T
¢1:zo0c
¢1:000T
CI-8661
19661
Clv661
Crco61
10661
CI:8861
C1:9861
Crv8e6l
[484:{
Cr:0861

D
@)
@

(b)

@




+Louisiana —=—Hawaii ——Utah |

——New York

o v n o

80:L10T
80:610C
80:€10C
80:110T
80:600C
80:L00T
80:600T
80:€00T
80:100C
80:6661
80:L661
80:6661
80:€661
801661
80:6861
80:L861
80:6861
80:€861
80:1861

Tllinoi]

| ——New York —— Pennsylvania —— New Jersey

A VO n o

-3
-6
-9

80:L10T
80:510T
80:€10C
80:110T
80:600C
80:L00T
80:600T
80:€00C
80:100T
80:6661
80:L661
80:661
80:€661
80:1661
80:6861
80:L861
80:¢861
80:€861
80:1861

(b)

@

@)

St

t
%)
& T
o
a
o
%)
& Ty
<
G

©)

y2 €[0,1]

Y,

¥

w =13

28

36

47

(4)

1,225 (= 5,C,)

50

1,081 (= 4C)

R(yz2 =)

0.8

0.7

r

RGyZ=r)

g=r)

R(y



g

R R T
oo PR

Biin. =2

R 207)

contraction
« R(y2 =08)
i
A

20:810T
20:910T
T0-v10T
T0:T10T
co-010T
T0:800C
20:900T
20:%00T
20:200T
20:000T
T0:8661
20-9661
20:v661
20-T661
20:0661
C0-8861
20:9861
20-¥861
20:2861

(b)

|
o

~—ROZ=07)

contraction
- R(y2=08)
f\ﬂ;
¥

I

x SARN VU TON—S
—_OoOOoOOoOOoOOoOOoOoOoOoCO

80:€10T
80-110T
80:600T
80:L00T
80-600T
80-€00T
80-100T
80:6661
80:L661
80:5661
80:€661
80-1661
80:6861
80:L861
80:6861
80:€861
80:1861

@




1 0 0 0

Makoto Muto, Tamotsu Onozaki, Yoshitaka Saiki arXiv:2010.08835
Synchronization of Prefectural Business Cycles in Japan 1978-2018 2020
arXiv 1-29
DOl
2 0 1

Synchronization and desynchronization among regional business cycles

2020

Synchronization and desynchronization among regional business cycles

11th Nonlinear Economic Dynamics conference (NED 2019)

2019




Cornell University

[https://doi.org/10.48550/arXiv.2010.08835]

arXiv

Applied Economics

(Saiki Yoshitaka)

(20433740)

(12613)




