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Appendix A
Table A.1. Summary of the variables.
Variable Description Variable Category Data Source
GPRI Geopolitical risk index GPR Caldara et al. (2022)
BDI Baltic Dry Index (BDI) - Price Index Economic Activity Datastream
OIL S&P GSCI Crude Oil Spot - Price Index Energy Datastream
GAS S&P GSCI Natural Gas Spot - Price Index Energy Datastream
WHEAT S&P GSCI All Wheat Spot - Price Index AgriculturalCommodity Datastream
CORN S&P GSCI Corn Spot - Price Index Agricultural Commodity Datastream
GOLD S&P GSCI Gold Spot - Price Index Previous Metal Datastream
Commodity
SILVER S&P GSCI Silver Spot - Price Index Previous Metal Datastream
Commodity
MSCIW MSCI World - Price Index Stock Market Datastream
DJGI Dow Jones Global - Price Index Stock Market Datastream
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Note: Figure presents the Transfer-Entropy ratio of a,b,c,d scales. ***, **, and * indicate significance at the

10% level, respectively.

Figure S.1. Asian and Russian Financial Crisis (1998-08-17 to 1998-11-17).
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Note: Figure presents the Transfer-Entropy ratio of a,b,c,d scales. ***, **, and * indicate significance at the

(a) Original series
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10% level, respectively.

Figure S.2. 9/11 (2001-09-11 to 2001-12-11).
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(a) Original series

& 1.83 | 0.00 000 | 0.00 | 000 | 0.00 000 | 0.00 0.00
5
@ 047 000 0.00 | 000 000 | 000 000 | 0.00 0.00
O
<
N 237 000 000 | 000 000 | 0.00 0.00 0.00 | 0.00 |
&
>
%\9 276 000 000 | 000 000 | 0.00 000 | 000 | 0.00 |
O
&
o (26777 000 000 | 000 | 0.00 000 | 000 000 | 000 |
o
<
A 000 | 000 000 | 0.00 000 000 | 000 000 | 0.00
o
&
A
& E- 0.00 000 [ 0.00 000 | 0.00 000 | 0.00 |
&
& | 113 | 000 000 000 | 000 000 | 0.00 000 | 0.00
o
s 0.00 129" 0.00 |1.18"*|2.24"* 368" z.sa"-|1A95~" 1.54*"}
@:- 0.00 []DOEUUU 0.00 | 0.00 000 | 0.00
&
P N CEEES NP <
Q > [9) s s °S 3 & R 3
& & \‘@"" & ) %\\‘,‘ é,vc; Q>
(b) Short-term scale
& 1.42% 000 000 000 | 000 000 | 0.00 | 0.00
A9
& | 098 000 000 000 | 000 1.58™| 0.00 0.00
9
<
‘!\@ 0.00 000 000 0.00 | 0.00 | 0.00 0.00 | 0.00
~X
N
N K 000 000 000 | 0.00 000 | 0.00 | 0.00
O
&
& 000 | 0.00 0.00 | 0.00
&
‘\Q’\;\ 0.00 | 0.00
&
evg 059" | 117
& 0.00 | 0.00
& 0.00 | 000
r§® 0.00 m 0.00 | 0.00
R VRIS R B -
& 9 FE S & E S

Note: Figure presents the Transfer-Entropy ratio of a,b,c,d scales. ***, **, and * indicate significance at the

10% level, respectively.
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Figure S.3. Gulf War II (2003-01-01 to 2011-12-15).
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(a) Original series (c) Medium-term scale
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Note: Figure presents the Transfer-Entropy ratio of a,b,c,d scales. ***, **, and * indicate significance at the 1%, 5%, and

10% level, respectively.

Figure S.4. Global Financial Crisis (2007-01-01 to 2008-12-20).
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Note: Figure presents the Transfer-Entropy ratio of a,b,c,d scales. ***, **, and * indicate significance at the 1%, 5%, and

10% level, respectively.

Figure S.5. European debt crisis (2009-01-01 to 2010-12-20).
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Note: Figure presents the Transfer-Entropy ratio of a,b,c,d scales. ***, **, and * indicate significance at the 1%, 5%, and

10% level, respectively.

Figure S.6. COVID-19 (2020-01-01 to 2021-12-20).
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Note: Figure presents the Transfer-Entropy ratio of a,b,c,d scales. ***, **, and * indicate significance at the 1%, 5%, and

10% level, respectively.

Figure S.7. Russia-Ukraine War (2022-01-01 to 2022-10-31).
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Notes: Results are based on a GFEVD with 100 steps in advance and a 504-days rolling-window QVAR model with lag

length of order 6 (AIC).
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Figure S.8. Net total directional connectedness across quantiles (Short-term).
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Figure S.9. Net total directional connectedness across quantiles (Long-term).
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