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Table S1: MCS p-values for FQ-AL: 2006–2010 and uniformly weighted CRPS

Asset
GARCH EDF FQ-AL

CCC DCC 250 2000 250 2000

Exchange rate returns
AUD 0.00 1.00** 0.00 0.00 0.00 0.00
CAD 1.00** 0.00 0.00 0.02 0.00 0.02
CHF 0.00 0.81** 0.00 1.00** 0.81** 0.98**
EUR 1.00** 0.02 0.00 0.02 0.58** 0.02
GBP 0.00 1.00** 0.00 0.00 0.00 0.00
JPY 1.00** 0.00 0.00 0.02 0.00 0.00
NZD 1.00** 0.00 0.00 0.00 0.00 0.00
SEK 1.00** 0.01 0.00 0.00 0.00 0.01

Interest rate changes
6 month 1.00** 0.00 0.00 0.00 0.00 0.00
1 year 0.00 0.00 0.00 0.00 1.00** 0.00
2 year 0.05 0.05 0.00 0.00 1.00** 0.05
3 year 0.00 0.00 0.00 0.00 1.00** 0.00
5 year 0.00 0.00 0.00 0.00 1.00** 0.00
7 year 0.00 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.01 0.01 0.00 0.00 1.00** 0.00

Commodity index returns
Copper 1.00** 0.57** 0.01 0.01 0.00 0.00
Corn 1.00** 0.00 0.00 0.00 0.00 0.00
Gold 0.00 1.00** 0.24* 0.24* 0.24* 0.00
Live Cattle 0.00 0.79** 1.00** 0.27** 0.00 0.01
Natural Gas 0.02 0.35** 0.00 0.00 1.00** 0.00
Soybean 0.00 1.00** 0.00 0.00 0.00 0.00
Sugar 1.00** 0.00 0.01 0.05 0.00 0.00
WTI Oil 1.00** 0.00 0.00 0.00 0.00 0.00
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Table S2: MCS p-values for FQ-AL: 2006–2010 and right-tail weighted CRPS

Asset
GARCH EDF FQ-AL

CCC DCC 250 2000 250 2000

Exchange rate returns
AUD 0.01 1.00** 0.01 0.01 0.01 0.01
CAD 1.00** 0.00 0.00 0.04 0.00 0.04
CHF 0.00 1.00** 0.00 0.00 0.52** 0.00
EUR 0.12* 0.00 0.12* 1.00** 0.12* 0.12*
GBP 0.03 1.00** 0.00 0.00 0.00 0.03
JPY 1.00** 0.00 0.00 0.00 0.00 0.00
NZD 1.00** 0.03 0.01 0.02 0.01 0.02
SEK 1.00** 0.01 0.00 0.00 0.00 0.00

Interest rate changes
6 month 1.00** 0.00 0.00 0.00 0.00 0.00
1 year 0.00 0.00 0.00 0.00 1.00** 0.00
2 year 0.00 0.00 0.40** 1.00** 0.40** 0.40**
3 year 0.00 0.00 0.00 0.00 1.00** 0.00
5 year 0.00 0.00 0.00 0.00 1.00** 0.00
7 year 0.00 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.05 0.05 0.00 0.00 1.00** 0.05

Commodity index returns
Copper 1.00** 0.16* 0.00 0.00 0.00 0.00
Corn 0.20* 0.64** 0.00 0.00 1.00** 0.00
Gold 0.00 0.18* 0.53** 0.72** 1.00** 0.00
Live Cattle 0.28** 1.00** 0.11* 0.11* 0.00 0.00
Natural Gas 0.00 0.13* 0.00 0.00 0.31** 1.00**
Soybean 0.00 1.00** 0.00 0.00 0.00 0.00
Sugar 0.59** 0.59** 0.00 0.00 1.00** 0.00
WTI Oil 1.00** 0.00 0.00 0.00 0.00 0.00
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Table S3: MCS p-values for FQ-AL: 2006–2010 and left-tail weighted CRPS

Asset
GARCH EDF FQ-AL

CCC DCC 250 2000 250 2000

Exchange rate returns
AUD 0.00 1.00** 0.00 0.00 0.00 0.00
CAD 0.18* 0.19* 0.00 0.01 1.00** 0.05
CHF 0.00 0.10 1.00** 0.92** 0.92** 0.92**
EUR 1.00** 0.00 0.00 0.00 0.69** 0.00
GBP 0.01 1.00** 0.00 0.01 0.00 0.01
JPY 1.00** 0.39** 0.02 0.02 0.00 0.00
NZD 1.00** 0.00 0.00 0.00 0.00 0.00
SEK 1.00** 0.01 0.00 0.00 0.00 0.01

Interest rate changes
6 month 1.00** 0.00 0.00 0.00 0.00 0.07
1 year 0.01 0.01 0.00 0.00 1.00** 0.01
2 year 0.01 0.01 0.00 0.01 1.00** 0.00
3 year 0.00 0.00 0.00 0.00 1.00** 0.00
5 year 0.00 0.00 0.00 0.00 1.00** 0.00
7 year 0.01 0.01 0.00 0.01 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.00 0.03 1.00** 0.00 0.23* 0.00

Commodity index returns
Copper 0.98** 0.11* 0.00 0.00 1.00** 0.08
Corn 1.00** 0.00 0.00 0.00 0.00 0.00
Gold 0.02 1.00** 0.24* 0.28** 0.28** 0.00
Live Cattle 0.00 0.28** 0.00 1.00** 0.00 0.00
Natural Gas 0.00 0.38** 0.03 0.03 1.00** 0.00
Soybean 0.00 0.16* 0.00 0.00 1.00** 0.00
Sugar 0.27** 1.00** 0.02 0.02 0.02 0.00
WTI Oil 0.23* 0.23* 0.00 0.00 0.23* 1.00**
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Table S4: MCS p-values for FQ-AL: 2006–2010 and both-tails weighted CRPS

Asset
GARCH EDF FQ-AL

CCC DCC 250 2000 250 2000

Exchange rate returns
AUD 0.00 1.00** 0.00 0.00 0.00 0.00
CAD 1.00** 0.01 0.01 0.03 0.01 0.03
CHF 0.01 1.00** 0.00 0.01 0.46** 0.01
EUR 0.01 0.01 0.00 0.01 1.00** 0.01
GBP 0.00 1.00** 0.00 0.00 0.00 0.00
JPY 1.00** 0.00 0.00 0.05 0.00 0.00
NZD 1.00** 0.00 0.00 0.00 0.00 0.00
SEK 1.00** 0.01 0.00 0.00 0.00 0.00

Interest rate changes
6 month 1.00** 0.00 0.00 0.00 0.00 0.00
1 year 0.00 0.00 0.00 0.00 1.00** 0.00
2 year 0.02 0.02 0.00 0.02 1.00** 0.00
3 year 0.00 0.00 0.00 0.00 1.00** 0.00
5 year 0.00 0.00 0.00 0.00 1.00** 0.00
7 year 0.00 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.00 0.02 1.00** 0.00 0.54** 0.00

Commodity index returns
Copper 1.00** 0.30** 0.00 0.02 0.00 0.00
Corn 1.00** 0.00 0.00 0.00 0.00 0.00
Gold 0.02 0.37** 0.37** 1.00** 0.00 0.00
Live Cattle 0.00 0.50** 1.00** 0.88** 0.00 0.01
Natural Gas 0.07 1.00** 0.00 0.02 0.00 0.00
Soybean 0.00 1.00** 0.00 0.00 0.00 0.00
Sugar 0.11* 1.00** 0.00 0.00 0.00 0.00
WTI Oil 1.00** 0.00 0.00 0.00 0.00 0.00
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Table S5: MCS p-values for FQ-AL: 2006–2010 and centre weighted CRPS

Asset
GARCH EDF FQ-AL

CCC DCC 250 2000 250 2000

Exchange rate returns
AUD 0.00 1.00** 0.00 0.00 0.00 0.01
CAD 1.00** 0.00 0.00 0.04 0.00 0.04
CHF 0.02 0.20* 0.00 1.00** 0.57** 0.57**
EUR 0.95** 0.08 0.00 0.08 1.00** 0.00
GBP 0.00 1.00** 0.00 0.00 0.00 0.00
JPY 1.00** 0.00 0.00 0.01 0.00 0.00
NZD 1.00** 0.00 0.00 0.00 0.00 0.00
SEK 1.00** 0.00 0.00 0.00 0.00 0.00

Interest rate changes
6 month 1.00** 0.00 0.00 0.00 0.00 0.00
1 year 0.01 0.01 0.00 0.00 1.00** 0.00
2 year 0.00 0.00 0.13* 0.13* 0.13* 1.00**
3 year 0.00 0.00 0.00 0.00 1.00** 0.00
5 year 0.00 0.00 0.00 0.00 1.00** 0.00
7 year 0.00 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.00 0.00 0.00 0.00 1.00** 0.00

Commodity index returns
Copper 1.00** 0.91** 0.01 0.01 0.00 0.00
Corn 1.00** 0.00 0.00 0.00 0.00 0.00
Gold 0.00 1.00** 0.75** 0.82** 0.56** 0.00
Live Cattle 0.00 0.53** 1.00** 0.20* 0.00 0.01
Natural Gas 0.04 0.69** 0.00 0.00 1.00** 0.00
Soybean 0.06 1.00** 0.00 0.00 0.00 0.00
Sugar 1.00** 0.00 0.05 0.05 0.00 0.00
WTI Oil 1.00** 0.01 0.01 0.01 0.00 0.00
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Table S6: MCS p-values for FQ-AL: 2006–2010 and multivariate scores

Model VS0.5 VS1.0 VS2.0 ES

Exchange rate returns
CCC-GARCH 0.00 0.00 0.97** 0.00
DCC-GARCH 0.36** 0.89** 0.44** 1.00**
EDFC

250 0.00 0.00 0.01 0.00
EDFC

2000 1.00** 1.00** 0.56** 0.00
EDFI

250 0.00 0.00 0.01 0.00
EDFI

2000 0.49** 0.89** 0.56** 0.00
FQ-ALC

250 0.00 0.00 1.00** 0.00
FQ-ALC

2000 0.36** 0.89** 0.97** 0.00
FQ-ALI

250 0.00 0.00 0.01 0.00
FQ-ALI

2000 0.00 0.00 0.01 0.00

Interest rate changes
CCC-GARCH 0.00 0.00 0.00 0.00
DCC-GARCH 1.00** 1.00** 0.00 0.00
EDFC

250 0.00 0.00 0.00 0.00
EDFC

2000 0.00 0.00 0.00 0.02
EDFI

250 0.00 0.00 0.00 0.00
EDFI

2000 0.00 0.00 0.00 0.02
FQ-ALC

250 0.00 0.00 0.00 0.00
FQ-ALC

2000 0.00 0.00 0.00 0.00
FQ-ALI

250 0.00 0.00 1.00** 1.00**
FQ-ALI

2000 0.00 0.00 0.00 0.00

Commodity index returns
CCC-GARCH 0.00 0.00 0.00 0.52**
DCC-GARCH 0.00 0.00 0.00 0.00
EDFC

250 0.00 0.00 0.00 0.00
EDFC

2000 0.76** 0.34** 0.91** 0.00
EDFI

250 0.00 0.00 0.00 0.00
EDFI

2000 0.45** 0.34** 1.00** 0.00
FQ-ALC

250 1.00** 1.00** 0.00 1.00**
FQ-ALC

2000 0.00 0.75** 0.42** 0.00
FQ-ALI

250 0.17* 0.00 0.17* 0.00
FQ-ALI

2000 0.00 0.00 0.00 0.00
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Table S7: MCS p-values for FQ-AB: 2006–2010 and uniformly weighted CRPS

Asset
GARCH EDF FQ-AB

CCC DCC 250 2000 250 2000

Exchange rate returns
AUD 0.00 1.00** 0.02 0.00 0.00 0.00
CAD 1.00** 0.00 0.04 0.04 0.00 0.04
CHF 0.24* 1.00** 0.16* 0.00 0.89** 0.89**
EUR 0.00 0.22* 0.00 0.00 0.30** 1.00**
GBP 0.24* 1.00** 0.00 0.12* 0.00 0.00
JPY 1.00** 0.00 0.02 0.02 0.00 0.01
NZD 1.00** 0.01 0.01 0.00 0.00 0.00
SEK 1.00** 0.03 0.00 0.03 0.00 0.00

Interest rate changes
6 month 1.00** 0.00 0.00 0.00 0.00 0.00
1 year 0.00 0.00 0.30** 0.30** 1.00** 0.00
2 year 0.01 0.00 0.36** 1.00** 0.36 0.00
3 year 0.01 0.01 0.00 0.00 1.00** 0.00
5 year 0.00 0.00 0.00 0.00 1.00** 0.00
7 year 0.00 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.00 0.00 0.00 0.00 1.00** 0.00

Commodity index returns
Copper 1.00** 0.57 0.08 0.08 0.00 0.00
Corn 1.00** 0.00 0.00 0.00 0.00 0.00
Gold 0.20* 0.00 0.00 0.00 1.00** 0.62**
Live Cattle 0.01 0.84** 1.00** 0.84** 0.33** 0.84**
Natural Gas 0.23* 0.45 0.04 0.11* 1.00** 0.00
Soybean 0.03 1.00** 0.00 0.00 0.00 0.00
Sugar 1.00** 0.00 0.05 0.05 0.00 0.02
WTI Oil 1.00** 0.03 0.03 0.01 0.00 0.00
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Table S8: MCS p-values for FQ-AB: 2006–2010 and right-tail weighted CRPS

Asset
GARCH EDF FQ-AB

CCC DCC 250 2000 250 2000

Exchange rate returns
AUD 0.01 1.00** 0.03 0.01 0.01 0.01
CAD 1.00** 0.00 0.04 0.04 0.01 0.04
CHF 0.24* 0.65** 0.00 0.24* 0.65** 1.00**
EUR 0.02 0.02 0.00 0.02 1.00** 0.02
GBP 0.21* 0.49** 0.00 0.05 1.00** 0.00
JPY 1.00** 0.00 0.00 0.00 0.00 0.00
NZD 1.00** 0.09 0.01 0.09 0.00 0.00
SEK 1.00** 0.06 0.00 0.04 0.00 0.00

Interest rate changes
6 month 1.00** 0.00 0.00 0.00 0.00 0.00
1 year 0.18* 0.18* 1.00** 0.00 0.00 0.00
2 year 0.01 0.00 0.34 1.00** 0.34** 0.00
3 year 0.03 0.03 0.00 0.00 1.00** 0.00
5 year 0.00 0.00 0.00 0.00 1.00** 0.06
7 year 0.00 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.00 0.00 0.00 0.00 1.00** 0.00

Commodity index returns
Copper 0.00 1.00** 0.16* 0.01 0.00 0.01
Corn 0.27** 0.64** 0.02 0.03 1.00** 0.00
Gold 0.00 0.83** 1.00** 0.00 0.83** 0.27**
Live Cattle 0.06 0.06 1.00** 0.34 0.29** 0.36**
Natural Gas 0.09 0.40** 0.06 0.00 1.00** 0.08
Soybean 0.00 1.00** 0.00 0.00 0.00 0.00
Sugar 0.57** 0.57** 0.02 0.17* 1.00** 0.17*
WTI Oil 1.00** 0.00 0.00 0.00 0.00 0.00
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Table S9: MCS p-values for FQ-AB: 2006–2010 and left-tail weighted CRPS

Asset
GARCH EDF FQ-AB

CCC DCC 250 2000 250 2000

Exchange rate returns
AUD 0.00 1.00** 0.03 0.01 0.00 0.00
CAD 0.38** 0.38** 0.01 0.17* 1.00** 0.00
CHF 0.00 0.28** 1.00** 0.96** 0.95** 0.28**
EUR 1.00** 0.08 0.00 0.00 0.27** 0.35**
GBP 0.11* 1.00** 0.00 0.05 0.00 0.00
JPY 1.00** 0.40** 0.12* 0.12* 0.00 0.01
NZD 1.00** 0.01 0.00 0.00 0.00 0.00
SEK 1.00** 0.03 0.03 0.00 0.00 0.00

Interest rate changes
6 month 1.00** 0.00 0.00 0.00 0.00 0.06
1 year 0.00 0.01 0.30** 0.30** 1.00** 0.00
2 year 0.09 0.00 0.63** 1.00** 0.50** 0.00
3 year 0.04 0.09 0.01 0.04 1.00** 0.09
5 year 0.02 0.02 0.02 0.02 1.00** 0.02
7 year 0.00 0.00 0.00 0.00 1.00** 0.00
10 year 0.02 0.02 0.00 0.00 1.00** 0.02
20 year 0.00 0.00 0.00 0.00 1.00** 0.00

Commodity index returns
Copper 0.33** 0.33** 0.00 0.00 0.98** 1.00**
Corn 1.00** 0.00 0.00 0.00 0.00 0.00
Gold 0.03 0.03 1.00** 0.00 0.52** 0.96**
Live Cattle 0.00 0.63** 0.00 1.00** 0.63** 0.63**
Natural Gas 0.06 0.50** 0.06 0.06 1.00** 0.88**
Soybean 0.05 1.00** 0.05 0.15* 0.05 0.05
Sugar 0.27** 1.00** 0.06 0.03 0.03 0.01
WTI Oil 0.57** 0.57** 0.01 0.01 0.57** 1.00**
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Table S10: MCS p-values for FQ-AB: 2006–2010 and both-tails weighted CRPS

Asset
GARCH EDF FQ-AB

CCC DCC 250 2000 250 2000

Exchange rate returns
AUD 0.00 1.00** 0.00 0.00 0.00 0.00
CAD 1.00** 0.00 0.03 0.03 0.00 0.03
CHF 0.00 0.44** 0.86** 1.00** 0.44** 0.86**
EUR 0.00 0.00 0.00 0.00 1.00** 0.00
GBP 0.03 1.00** 0.00 0.03 0.00 0.00
JPY 1.00** 0.00 0.00 0.05 0.00 0.00
NZD 1.00** 0.01 0.00 0.01 0.00 0.00
SEK 1.00** 0.02 0.00 0.02 0.00 0.00

Interest rate changes
6 month 1.00** 0.00 0.00 0.00 0.00 0.00
1 year 0.19* 0.19* 1.00** 0.00 0.00 0.00
2 year 0.01 0.00 0.26** 1.00** 0.90** 0.00
3 year 0.04 0.21* 1.00** 0.00 0.34** 0.00
5 year 0.07 0.07 0.05 0.07 1.00** 0.07
7 year 0.01 0.01 0.00 0.00 1.00** 0.01
10 year 0.03 0.03 0.00 0.00 1.00** 0.03
20 year 0.00 0.00 0.00 0.00 1.00** 0.00

Commodity index returns
Copper 1.00** 0.30** 0.04 0.04 0.00 0.00
Corn 1.00** 0.00 0.00 0.00 0.00 0.00
Gold 0.00 1.00** 0.82** 0.00 0.44** 0.60**
Live Cattle 0.04 0.73** 0.01 0.73** 0.58** 1.00**
Natural Gas 0.03 1.00** 0.03 0.03 0.00 0.03
Soybean 0.00 1.00** 0.00 0.00 0.00 0.00
Sugar 1.00** 0.00 0.00 0.11* 0.00 0.00
WTI Oil 1.00** 0.00 0.00 0.00 0.00 0.00
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Table S11: MCS p-values for FQ-AB: 2006–2010 and centre weighted CRPS

Asset
GARCH EDF FQ-AB

CCC DCC 250 2000 250 2000

Exchange rate returns
AUD 0.00 1.00** 0.05 0.02 0.00 0.00
CAD 0.57** 0.00 0.06 0.06 1.00** 0.00
CHF 0.23* 1.00** 0.11* 0.00 0.91** 0.91**
EUR 0.00 0.23* 0.00 0.00 0.44** 1.00**
GBP 0.00 0.51** 0.00 0.00 0.61** 1.00**
JPY 0.28** 0.00 0.02 0.02 1.00** 0.00
NZD 1.00** 0.12* 0.06 0.00 0.00 0.00
SEK 1.00** 0.08 0.08 0.00 0.00 0.00

Interest rate changes
6 month 1.00** 0.00 0.00 0.00 0.00 0.00
1 year 0.00 0.00 0.29** 0.36** 1.00** 0.00
2 year 0.13* 0.13* 0.00 0.00 1.00** 0.00
3 year 0.00 0.00 0.00 0.00 1.00** 0.00
5 year 0.00 0.00 0.00 0.00 1.00** 0.00
7 year 0.00 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.00 0.00 0.00 0.00 1.00** 0.00

Commodity index returns
Copper 0.27** 0.27** 0.00 0.00 0.90** 1.00**
Corn 1.00** 0.00 0.01 0.02 0.00 0.00
Gold 0.01 0.00 0.00 0.00 1.00** 0.27**
Live Cattle 0.02 0.95** 1.00** 0.95** 0.38** 0.76**
Natural Gas 0.11* 0.80** 0.00 0.1* 0.80** 1.00**
Soybean 0.01 0.48** 0.00 0.01 1.00** 0.00
Sugar 1.00** 0.01 0.13* 0.13* 0.01 0.13*
WTI Oil 1.00** 0.15* 0.13* 0.00 0.00 0.00
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Table S12: MCS p-values for FQ-AB: 2006–2010 and multivariate scores

Model VS0.5 VS1.0 VS2.0 ES

Exchange rate returns
CCC-GARCH 0.00 0.00 0.02 0.00
DCC-GARCH 0.49** 1.00** 1.00** 1.00**
EDFC

250 0.00 0.00 0.23* 0.00
EDFC

2000 1.00** 0.00 0.00 0.00
EDFI

250 0.00 0.00 0.23* 0.00
EDFI

2000 0.49** 0.00 0.01 0.00
FQ-ABC

250 0.00 0.00 0.00 0.00
FQ-ABC

2000 0.49** 0.75** 0.47** 0.00
FQ-ABI

250 0.00 0.01 0.23* 0.00
FQ-ABI

2000 0.00 0.01 0.23* 0.00

Interest rate changes
CCC-GARCH 0.00 0.00 0.00 0.00
DCC-GARCH 1.00** 1.00** 0.00 0.00
EDFC

250 0.00 0.00 0.00 0.00
EDFC

2000 0.00 0.00 0.00 0.00
EDFI

250 0.00 0.00 0.00 0.00
EDFI

2000 0.00 0.00 0.00 0.00
FQ-ABC

250 0.00 0.00 0.00 0.00
FQ-ABC

2000 0.00 0.00 0.00 0.07
FQ-ABI

250 0.00 0.00 1.00** 1.00**
FQ-ABI

2000 0.00 0.00 0.00 0.00

Commodity index returns
CCC-GARCH 0.01 0.00 0.00 0.00
DCC-GARCH 0.02 0.00 0.00 0.00
EDFC

250 0.00 0.00 0.00 0.00
EDFC

2000 0.00 0.00 0.00 0.00
EDFI

250 0.01 0.00 0.00 0.00
EDFI

2000 0.00 0.00 0.00 0.00
FQ-ABC

250 0.00 0.00 0.00 1.00**
FQ-ABC

2000 1.00** 1.00** 1.00** 0.00
FQ-ABI

250 0.04 0.00 0.00 0.1*
FQ-ABI

2000 0.04 0.00 0.00 0.00
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Table S13: MCS p-values for FQ-AL: 2010–2014 and uniformly weighted CRPS

Asset
GARCH EDF FQ-AL

CCC DCC 250 2000 250 2000

Exchange rate returns
AUD 0.00 0.95** 0.00 0.00 1.00** 0.00
CAD 1.00** 0.00 0.00 0.04 0.00 0.00
CHF 0.02 1.00** 0.00 0.01 0.00 0.00
EUR 0.00 0.00 0.00 0.00 1.00** 0.00
GBP 0.00 1.00** 0.00 0.00 0.00 0.00
JPY 0.00 0.00 0.00 0.00 1.00** 0.00
NZD 1.00** 0.03 0.00 0.00 0.00 0.00
SEK 1.00** 0.00 0.00 0.00 0.27** 0.00

Interest rate changes
6 month 0.00 0.00 1.00** 0.00 0.00 0.00
1 year 0.00 0.00 1.00** 0.00 0.00 0.00
2 year 0.00 1.00** 0.17* 0.00 0.00 0.00
3 year 0.00 0.00 0.92** 0.00 1.00** 0.00
5 year 0.18* 0.00 0.00 0.00 1.00** 0.00
7 year 0.00 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.00 0.00 0.00 0.00 1.00** 0.00

Commodity index returns
Copper 0.00 1.00** 0.00 0.01 0.00 0.01
Corn 1.00** 0.00 0.00 0.00 0.00 0.00
Gold 0.00 0.57** 0.57** 0.57** 1.00** 0.56**
Live Cattle 0.00 0.81** 0.17* 1.00** 0.00 0.00
Natural Gas 0.00 0.17* 0.00 0.00 1.00** 0.00
Soybean 0.00 1.00** 0.00 0.00 0.00 0.00
Sugar 1.00** 1.00** 0.00 0.00 1.00** 0.00
WTI Oil 0.00 0.02 0.00 0.00 1.00** 0.00
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Table S14: MCS p-values for FQ-AL: 2010–2014 and right-tail weighted CRPS

Asset
GARCH EDF FQ-AL

CCC DCC 250 2000 250 2000

Exchange rate returns
AUD 0.00 0.20* 0.00 0.00 1.00** 0.00
CAD 0.00 1.00** 0.00 0.03 0.00 0.00
CHF 0.04 1.00** 0.05 0.05 0.04 0.05
EUR 0.00 0.00 0.00 0.00 1.00** 0.00
GBP 0.00 1.00** 0.00 0.00 0.00 0.00
JPY 0.68** 0.00 0.00 0.00 1.00** 0.00
NZD 0.63** 1.00** 0.00 0.00 0.63** 0.00
SEK 1.00** 0.00 0.00 0.00 0.79** 0.00

Interest rate changes
6 month 0.00 0.00 1.00** 0.00 0.00 0.00
1 year 0.00 0.00 1.00** 0.00 0.00 0.00
2 year 0.00 1.00** 0.38** 0.00 0.00 0.00
3 year 0.00 0.00 0.92** 0.00 1.00** 0.00
5 year 1.00** 0.00 0.01 0.01 0.00 0.02
7 year 0.00 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.00 0.00 0.00 0.00 1.00** 0.00

Commodity index returns
Copper 1.00** 0.00 0.00 0.00 0.00 0.00
Corn 1.00** 0.00 0.00 0.00 0.00 0.00
Gold 0.00 1.00** 0.46** 1.00** 1.00** 0.93**
Live Cattle 0.00 0.84** 0.84** 1.00** 0.00 0.00
Natural Gas 0.00 0.31** 0.00 0.00 1.00** 0.00
Soybean 0.00 1.00** 0.00 0.00 0.00 0.00
Sugar 0.00 0.60** 0.00 0.00 1.00** 0.00
WTI Oil 0.73** 0.00 0.00 0.00 1.00** 0.00
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Table S15: MCS p-values for FQ-AL: 2010–2014 and left-tail weighted CRPS

Asset
GARCH EDF FQ-AL

CCC DCC 250 2000 250 2000

Exchange rate returns
AUD 1.00** 0.00 0.00 0.00 0.34** 0.00
CAD 1.00** 0.00 0.00 0.00 0.00 0.00
CHF 0.09 0.14* 0.00 0.03 1.00** 0.01
EUR 0.00 0.00 0.00 0.00 1.00** 0.00
GBP 0.09 0.13* 1.00** 0.02 0.21* 0.00
JPY 0.00 0.00 0.00 0.00 1.00** 0.00
NZD 1.00** 0.00 0.00 0.00 0.00 0.00
SEK 1.00** 0.00 0.00 0.00 0.29** 0.00

Interest rate changes
6 month 0.00 0.00 1.00** 0.00 0.00 0.01
1 year 0.00 0.00 1.00** 0.00 0.00 0.00
2 year 0.00 1.00** 0.25** 0.00 0.00 0.00
3 year 0.00 0.00 1.00** 0.00 0.54** 0.00
5 year 0.49** 0.00 0.00 0.00 1.00** 0.00
7 year 0.00 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.00 0.00 0.00 0.00 1.00** 0.00

Commodity index returns
Copper 0.00 1.00** 0.00 0.00 0.00 0.00
Corn 1.00** 0.02 0.00 0.00 0.00 0.00
Gold 0.00 1.00** 0.30** 0.30** 0.30** 0.30**
Live Cattle 0.00 1.00** 0.54** 0.00 0.02 0.00
Natural Gas 0.00 0.15* 0.00 0.00 1.00** 0.00
Soybean 0.05 1.00** 0.00 0.00 0.00 0.00
Sugar 0.96** 0.00 0.00 0.00 1.00** 0.00
WTI Oil 0.00 0.00 0.00 0.00 1.00** 0.00
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Table S16: MCS p-values for FQ-AL: 2010–2014 and both-tails weighted CRPS

Asset
GARCH EDF FQ-AL

CCC DCC 250 2000 250 2000

Exchange rate returns
AUD 0.00 0.52** 0.00 0.00 1.00** 0.00
CAD 1.00** 0.00 0.00 0.07 0.00 0.00
CHF 0.00 1.00** 0.00 0.00 0.00 0.00
EUR 0.00 0.00 0.00 0.00 1.00** 0.00
GBP 0.00 1.00** 0.00 0.00 0.00 0.00
JPY 0.00 0.00 0.00 0.00 1.00** 0.00
NZD 1.00** 0.00 0.00 0.00 0.00 0.00
SEK 1.00** 0.00 0.00 0.00 0.88 0.00

Interest rate changes
6 month 1.00** 0.00 0.67** 0.00 0.00 0.00
1 year 0.00 0.00 1.00** 0.00 0.00 0.00
2 year 0.00 1.00** 0.34** 0.01 0.00 0.00
3 year 0.00 0.09 0.00 0.00 1.00** 0.00
5 year 1.00** 0.00 0.00 0.00 0.00 0.05
7 year 0.00 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.00 0.00 0.00 0.00 1.00** 0.00

Commodity index returns
Copper 0.00 1.00** 0.00 0.01 0.00 0.01
Corn 1.00** 0.00 0.00 0.00 0.00 0.00
Gold 0.00 0.62** 0.62** 0.62** 1.00** 0.31**
Live Cattle 0.00 0.94** 0.15* 1.00** 0.00 0.00
Natural Gas 0.00 0.21* 0.00 0.00 1.00** 0.00
Soybean 0.00 1.00** 0.00 0.00 0.00 0.00
Sugar 1.00** 0.88** 0.00 0.00 0.93** 0.00
WTI Oil 1.00** 0.00 0.00 0.00 0.11* 0.00
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Table S17: MCS p-values for FQ-AL: 2010–2014 and centre weighted CRPS

Asset
GARCH EDF FQ-AL

CCC DCC 250 2000 250 2000

Exchange rate returns
AUD 0.00 1.00** 0.00 0.00 0.66** 0.00
CAD 1.00** 0.00 0.00 0.02 0.00 0.00
CHF 0.00 0.21* 0.00 0.00 1.00** 0.00
EUR 0.00 0.00 0.00 0.00 1.00** 0.00
GBP 0.01 1.00** 0.00 0.00 0.00 0.00
JPY 0.00 0.02 0.00 0.00 1.00** 0.00
NZD 0.23* 0.00 0.00 0.01 1.00** 0.00
SEK 0.00 0.09 0.00 0.00 1.00** 0.00

Interest rate changes
6 month 0.00 0.00 1.00** 0.00 0.00 0.00
1 year 0.00 0.00 1.00** 0.00 0.00 0.00
2 year 0.00 0.00 1.00** 0.00 0.00 0.08
3 year 0.00 0.00 0.47** 0.00 1.00** 0.00
5 year 0.44** 0.00 0.00 0.00 1.00** 0.00
7 year 0.00 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.00 0.00 0.00 0.00 1.00** 0.00

Commodity index returns
Copper 0.00 1.00** 0.00 0.02 0.00 0.02
Corn 1.00** 0.00 0.00 0.00 0.00 0.00
Gold 0.00 1.00** 0.40** 0.68** 0.97** 0.68**
Live Cattle 0.00 0.72** 0.24* 1.00** 0.00 0.00
Natural Gas 0.00 0.21* 0.00 0.00 1.00** 0.00
Soybean 0.00 1.00** 0.00 0.00 0.00 0.00
Sugar 0.97** 1.00** 0.00 0.00 0.84** 0.00
WTI Oil 0.00 0.01 0.00 0.00 1.00** 0.00
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Table S18: MCS p-values for FQ-AL: 2010–2014 and multivariate scores

Model VS0.5 VS1.0 VS2.0 ES

Exchange rate returns
CCC-GARCH 0.00 0.00 0.00 0.00
DCC-GARCH 1.00** 0.00 0.00 1.00**
EDFC

250 0.00 0.00 0.00 0.00
EDFC

2000 0.00 0.00 0.00 0.00
EDFI

250 0.00 0.00 0.00 0.00
EDFI

2000 0.00 0.00 0.00 0.00
FQ-ALC

250 0.94** 1.00** 0.00 0.00
FQ-ALC

2000 0.00 0.00 0.00 0.00
FQ-ALI

250 0.00 0.11* 0.00 0.00
FQ-ALI

2000 0.00 0.00 1.00** 0.00

Interest rate changes
CCC-GARCH 1.00** 0.00 0.00 0.00
DCC-GARCH 0.26** 1.00** 0.00 0.00
EDFC

250 0.00 0.00 0.00 0.00
EDFC

2000 0.00 0.00 0.00 0.24*
EDFI

250 0.00 0.00 0.00 1.00**
EDFI

2000 0.00 0.00 0.00 0.00
FQ-ALC

250 0.00 0.00 0.00 0.62**
FQ-ALC

2000 0.00 0.00 0.00 0.00
FQ-ALI

250 0.00 0.00 0.00 0.00
FQ-ALI

2000 0.00 0.00 1.00** 0.00

Commodity index returns
CCC-GARCH 0.00 0.00 0.00 0.00
DCC-GARCH 0.00 0.00 0.00 0.00
EDFC

250 0.00 0.00 0.00 1.00**
EDFC

2000 0.00 0.00 0.00 0.00
EDFI

250 0.00 0.00 0.00 0.88**
EDFI

2000 0.00 0.00 0.00 0.00
FQ-ALC

250 1.00** 1.00** 1.00** 0.88**
FQ-ALC

2000 0.00 0.00 0.00 0.00
FQ-ALI

250 0.00 0.00 0.00 0.00
FQ-ALI

2000 0.00 0.00 0.00 0.00
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Table S19: MCS p-values for FQ-AB: 2010–2014 and uniformly weighted CRPS

Asset
GARCH EDF FQ-AB

CCC DCC 250 2000 250 2000

Exchange rate returns
AUD 0.03 1.00** 0.00 0.12* 0.89** 0.12*
CAD 1.00** 0.00 0.00 0.02 0.00 0.04
CHF 0.01 1.00** 0.00 0.01 0.00 0.01
EUR 0.00 0.00 0.00 0.00 1.00** 0.00
GBP 0.00 0.42** 0.00 0.00 1.00** 0.00
JPY 0.58 1.00** 0.58** 0.65** 0.27** 0.04
NZD 0.49 0.00 0.00 0.00 1.00** 0.00
SEK 1.00** 0.08 0.00 0.01 0.3** 0.01

Interest rate changes
6 month 0.00 0.00 1.00** 0.00 0.00 0.00
1 year 0.00 0.00 1.00** 0.00 0.00 0.00
2 year 0.00 0.00 1.00** 0.00 0.00 0.17*
3 year 0.00 0.00 1.00** 0.00 0.73** 0.00
5 year 1.00** 0.00 0.00 0.06 0.00 0.24*
7 year 0.00 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.00 0.00 0.00 0.00 1.00** 0.00

Commodity index returns
Copper 0.00 1.00** 0.00 0.01 0.00 0.01
Corn 1.00** 0.00 0.00 0.00 0.00 0.00
Gold 0.19* 0.00 1.00** 0.48** 0.48** 0.00
Live Cattle 0.01 0.00 0.00 0.01 1.00** 0.01
Natural Gas 0.00 1.00** 0.00 0.00 0.81** 0.00
Soybean 0.04 1.00** 0.00 0.00 0.00 0.00
Sugar 0.97** 1.00** 0.00 0.00 0.97** 0.23*
WTI Oil 0.00 0.02 0.00 0.00 1.00** 0.02
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Table S20: MCS p-values for FQ-AB: 2010–2014 and right-tail weighted CRPS

Asset
GARCH EDF FQ-AB

CCC DCC 250 2000 250 2000

Exchange rate returns
AUD 0.06 1.00** 0.01 0.01 0.00 0.12*
CAD 0.00 1.00** 0.00 0.01 0.00 0.03
CHF 0.04 1.00** 0.04 0.04 0.04 0.04
EUR 0.00 0.00 0.00 0.00 1.00** 0.00
GBP 0.15* 1.00** 0.00 0.00 0.00 0.00
JPY 0.48** 0.03 0.56** 1.00** 0.56** 0.00
NZD 0.69** 1.00** 0.00 0.00 0.8** 0.00
SEK 1.00** 0.18* 0.00 0.18* 0.83** 0.18*

Interest rate changes
6 month 0.00 0.00 1.00** 0.00 0.00 0.00
1 year 0.00 0.00 1.00** 0.00 0.00 0.00
2 year 0.00 1.00** 0.38** 0.00 0.00 0.01
3 year 0.00 0.00 1.00** 0.00 0.53** 0.00
5 year 1.00** 0.00 0.01 0.01 0.00 0.02
7 year 0.11* 0.11* 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.00 0.00 0.00 0.00 1.00** 0.00

Commodity index returns
Copper 1.00** 0.00 0.00 0.00 0.00 0.00
Corn 1.00** 0.00 0.00 0.00 0.00 0.00
Gold 0.24* 0.00 0.00 0.14* 1.00** 0.24*
Live Cattle 0.15* 0.00 0.05 0.05 1.00** 0.05
Natural Gas 0.00 0.75** 0.00 0.00 1.00** 0.00
Soybean 0.01 1.00** 0.00 0.00 0.00 0.00
Sugar 0.00 0.64** 0.00 0.00 1.00** 0.00
WTI Oil 0.47** 0.18* 0.00 0.00 1.00** 0.00
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Table S21: MCS p-values for FQ-AB: 2010–2014 and left-tail weighted CRPS

Asset
GARCH EDF FQ-AB

CCC DCC 250 2000 250 2000

Exchange rate returns
AUD 0.28** 1.00** 0.41** 0.00 0.28** 0.02
CAD 1.00** 0.00 0.00 0.00 0.00 0.00
CHF 0.04 1.00** 0.00 0.01 0.01 0.01
EUR 0.00 0.00 0.00 0.00 1.00** 0.00
GBP 0.02 0.91** 0.00 0.00 1.00** 0.00
JPY 0.04 1.00** 0.49** 0.88** 0.49** 0.12*
NZD 1.00** 0.00 0.00 0.00 0.00 0.01
SEK 0.00 0.08 0.00 0.00 1.00** 0.08

Interest rate changes
6 month 0.00 0.00 1.00** 0.00 0.00 0.01
1 year 0.00 0.00 1.00** 0.00 0.00 0.00
2 year 0.00 0.00 1.00** 0.04 0.00 0.04
3 year 0.00 0.00 1.00** 0.00 0.66** 0.00
5 year 0.26** 0.00 1.00** 0.00 0.7** 0.00
7 year 0.01 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.00 0.00 0.00 0.00 1.00** 0.00

Commodity index returns
Copper 0.00 1.00** 0.00 0.00 0.00 0.00
Corn 1.00** 0.04 0.00 0.00 0.00 0.00
Gold 0.04 1.00** 0.83** 0.74** 0.61** 0.00
Live Cattle 0.06 0.00 0.00 0.00 1.00** 0.06
Natural Gas 0.00 1.00** 0.00 0.00 0.81** 0.00
Soybean 0.12* 1.00** 0.00 0.00 0.00 0.00
Sugar 1.00** 0.00 0.00 0.00 0.77** 0.00
WTI Oil 0.00 0.00 0.00 0.00 1.00** 0.01
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Table S22: MCS p-values for FQ-AB: 2010–2014 and both-tail weighted CRPS

Asset
GARCH EDF FQ-AB

CCC DCC 250 2000 250 2000

Exchange rate returns
AUD 0.00 0.41** 0.00 0.14* 1.00** 0.14*
CAD 1.00** 0.00 0.00 0.00 0.00 0.08
CHF 0.00 1.00** 0.00 0.00 0.00 0.00
EUR 0.00 0.00 0.00 0.00 1.00** 0.00
GBP 0.14* 1.00** 0.00 0.00 0.00 0.01
JPY 0.77** 1.00** 0.6** 0.91** 0.47** 0.02
NZD 1.00** 0.00 0.00 0.00 0.00 0.00
SEK 1.00** 0.01 0.00 0.00 0.63** 0.00

Interest rate changes
6 month 1.00** 0.00 0.68** 0.00 0.00 0.00
1 year 0.00 0.00 1.00** 0.00 0.00 0.00
2 year 0.00 0.00 1.00** 0.18* 0.00 0.18*
3 year 0.00 0.19* 0.00 0.00 1.00** 0.00
5 year 1.00** 0.00 0.00 0.02 0.00 0.05
7 year 0.05 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.01 0.01 0.00 0.00 1.00** 0.00

Commodity index returns
Copper 0.00 1.00** 0.00 0.00 0.00 0.00
Corn 1.00** 0.00 0.00 0.00 0.00 0.00
Gold 0.00 0.67** 1.00** 0.67** 0.49** 0.00
Live Cattle 0.12* 0.00 0.01 0.01 1.00** 0.02
Natural Gas 0.00 0.44** 0.00 0.00 1.00** 0.00
Soybean 0.00 1.00** 0.00 0.00 0.00 0.00
Sugar 1.00** 0.89** 0.00 0.00 0.89** 0.02
WTI Oil 1.00** 0.14* 0.00 0.00 0.28** 0.00
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Table S23: MCS p-values for FQ-AB: 2010–2014 and centre weighted CRPS

Asset
GARCH EDF FQ-AB

CCC DCC 250 2000 250 2000

Exchange rate returns
AUD 0.14* 1.00** 0.00 0.14* 0.32** 0.14*
CAD 1.00** 0.00 0.00 0.05 0.00 0.05
CHF 0.04 1.00** 0.00 0.04 0.00 0.04
EUR 0.00 0.00 0.00 0.00 1.00** 0.00
GBP 0.00 0.72** 0.00 0.00 1.00** 0.00
JPY 1.00** 0.1* 0.56** 0.58** 0.56** 0.17*
NZD 1.00** 0.00 0.00 0.00 0.28** 0.00
SEK 0.00 0.19* 0.05 0.19* 1.00** 0.06

Interest rate changes
6 month 0.00 0.00 1.00** 0.00 0.00 0.00
1 year 0.00 0.00 1.00** 0.00 0.00 0.00
2 year 0.00 0.00 1.00** 0.00 0.00 0.08
3 year 0.00 0.00 0.99** 0.00 1.00** 0.00
5 year 0.66** 0.00 0.00 0.00 1.00** 0.13*
7 year 0.00 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.00 0.00 0.00 0.00 1.00** 0.00

Commodity index returns
Copper 0.00 1.00** 0.00 0.02 0.00 0.02
Corn 1.00** 0.02 0.00 0.00 0.00 0.00
Gold 0.02 0.00 0.46** 1.00** 0.46** 0.00
Live Cattle 0.01 0.00 0.00 0.01 1.00** 0.01
Natural Gas 0.00 1.00** 0.00 0.00 0.25* 0.00
Soybean 0.00 0.52** 0.00 0.00 1.00** 0.00
Sugar 0.83** 0.94** 1.00** 0.00 0.46** 0.00
WTI Oil 0.00 0.00 0.00 0.00 1.00** 0.00
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Table S24: MCS p-values for FQ-AB: 2010–2014 and multivariate scores

Model VS0.5 VS1.0 VS2.0 ES

Exchange rate returns
CCC-GARCH 0.00 0.00 0.00 0.00
DCC-GARCH 1.00** 0.68** 0.00 0.81**
EDFC

250 0.00 1.00** 0.00 0.00
EDFC

2000 0.00 0.00 0.00 0.00
EDFI

250 0.00 0.71** 0.00 0.00
EDFI

2000 0.00 0.00 0.00 0.00
FQ-ABC

250 0.00 0.68** 0.00 1.00**
FQ-ABC

2000 0.00 0.00 0.00 0.00
FQ-ABI

250 0.04 0.00 0.00 0.00
FQ-ABI

2000 0.04 0.00 1.00** 0.00

Interest rate changes
CCC-GARCH 1.00** 0.00 0.00 0.00
DCC-GARCH 0.25** 1.00** 0.00 0.00
EDFC

250 0.00 0.00 0.00 0.00
EDFC

2000 0.00 0.00 0.00 0.00
EDFI

250 0.00 0.00 0.00 0.00
EDFI

2000 0.00 0.00 0.00 0.00
FQ-ABC

250 0.00 0.00 0.00 1.00**
FQ-ABC

2000 0.00 0.01 0.00 0.00
FQ-ABI

250 0.00 0.00 0.00 0.00
FQ-ABI

2000 0.00 0.00 1.00** 0.00

Commodity index returns
CCC-GARCH 0.00 0.00 0.00 0.00
DCC-GARCH 0.00 0.00 0.00 0.00
EDFC

250 0.28** 0.64** 0.00 0.00
EDFC

2000 0.00 0.00 0.00 0.00
EDFI

250 1.00** 1.00** 0.00 0.00
EDFI

2000 0.00 0.00 0.00 0.00
FQ-ABC

250 0.00 0.64** 1.00** 1.00**
FQ-ABC

2000 0.00 0.00 0.00 0.00
FQ-ABI

250 0.15* 0.00 0.00 0.00
FQ-ABI

2000 0.00 0.00 0.00 0.00
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Table S25: MCS p-values for FQ-AL: 2014–2018 and uniformly weighted CRPS

Asset
GARCH EDF FQ-AL

CCC DCC 250 2000 250 2000

Exchange rate returns
AUD 0.00 0.00 0.00 0.00 1.00** 0.00
CAD 0.00 1.00** 0.00 0.00 0.00 0.03
CHF 0.18* 0.18* 0.00 0.00 1.00** 0.00
EUR 1.00** 0.09 0.05 0.02 0.05 0.00
GBP 0.01 1.00** 0.00 0.00 0.00 0.01
JPY 0.00 0.01 0.00 0.00 0.39** 1.00**
NZD 0.28** 0.00 0.00 0.00 1.00** 0.00
SEK 0.01 0.01 0.00 0.00 1.00** 0.00

Interest rate changes
6 month 0.00 0.00 1.00** 0.00 0.00 0.00
1 year 0.00 0.00 1.00** 0.00 0.00 0.00
2 year 0.00 0.00 0.12* 1.00** 0.12* 0.00
3 year 0.00 0.00 0.00 0.00 1.00** 0.00
5 year 1.00** 0.78** 0.00 0.00 0.00 0.01
7 year 0.00 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.01 0.00 0.00 0.00 1.00** 0.00

Commodity index returns
Copper 1.00** 0.54** 0.00 0.00 0.79** 0.00
Corn 1.00** 0.00 0.00 0.00 0.00 0.00
Gold 0.03 0.01 1.00** 0.00 0.00 0.00
Live Cattle 0.00 1.00** 0.00 0.00 0.00 0.00
Natural Gas 0.00 1.00** 0.00 0.00 0.00 0.00
Soybean 0.00 1.00** 0.00 0.00 0.00 0.00
Sugar 0.17* 1.00** 0.00 0.00 0.17* 0.00
WTI Oil 0.44** 0.17* 0.00 0.00 0.46** 1.00**
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Table S26: MCS p-values for FQ-AL: 2014–2018 and right-tail weighted CRPS

Asset
GARCH EDF FQ-AL

CCC DCC 250 2000 250 2000

Exchange rate returns
AUD 0.01 1.00** 0.00 0.01 0.51** 0.01
CAD 0.00 1.00** 0.00 0.00 0.00 0.00
CHF 0.85** 0.22* 0.00 0.00 1.00** 0.00
EUR 0.17* 0.00 1.00** 0.17* 0.99** 0.17*
GBP 0.00 1.00** 0.00 0.00 0.00 0.00
JPY 0.00 0.04 0.00 0.00 0.70** 1.00**
NZD 0.22* 0.00 0.00 0.00 0.86** 1.00**
SEK 0.05 0.05 0.00 0.00 1.00** 0.00

Interest rate changes
6 month 1.00** 0.20* 0.20* 0.00 0.00 0.00
1 year 0.00 0.00 1.00** 0.00 0.00 0.00
2 year 0.03 0.03 1.00** 0.00 0.00 0.00
3 year 0.00 0.00 0.61** 0.61** 0.61** 1.00**
5 year 1.00** 0.33** 0.00 0.00 0.00 0.00
7 year 0.00 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.03 0.03 0.00 0.00 1.00** 0.03

Commodity index returns
Copper 1.00** 0.00 0.00 0.00 0.00 0.00
Corn 1.00** 0.03 0.00 0.00 0.00 0.00
Gold 0.02 0.00 0.11* 0.00 0.00 1.00**
Live Cattle 1.00** 0.26** 0.00 0.01 0.01 0.01
Natural Gas 0.00 1.00** 0.01 0.00 0.00 0.00
Soybean 0.04 1.00** 0.00 0.00 0.00 0.00
Sugar 0.00 1.00** 0.00 0.00 0.41** 0.00
WTI Oil 1.00** 0.00 0.02 0.00 0.00 0.00
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Table S27: MCS p-values for FQ-AL: 2014–2018 and left-tail weighted CRPS

Asset
GARCH EDF FQ-AL

CCC DCC 250 2000 250 2000

Exchange rate returns
AUD 0.23** 0.01 0.00 0.01 1.00** 0.00
CAD 1.00** 0.00 0.00 0.00 0.00 0.00
CHF 0.50** 0.01 0.02 0.08 1.00** 0.02
EUR 1.00** 0.05 0.05 0.04 0.02 0.00
GBP 0.09 0.48** 0.64** 0.50** 1.00** 0.00
JPY 0.00 0.00 0.00 0.00 0.42** 1.00**
NZD 0.23* 0.00 0.00 0.00 1.00** 0.00
SEK 0.02 0.02 0.00 0.01 1.00** 0.01

Interest rate changes
6 month 0.00 0.00 1.00** 0.00 0.00 0.00
1 year 0.00 0.03 1.00** 0.00 0.00 0.00
2 year 0.00 0.07 0.24* 0.50** 0.29** 1.00**
3 year 0.00 0.00 0.00 0.00 1.00** 0.00
5 year 0.46** 1.00** 0.00 0.00 0.00 0.08
7 year 0.00 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.06 0.00 0.00 0.00 1.00** 0.00

Commodity index returns
Copper 0.00 1.00** 0.00 0.02 0.00 0.00
Corn 1.00** 0.00 0.00 0.00 0.00 0.00
Gold 0.02 0.00 1.00** 0.00 0.00 0.00
Live Cattle 0.00 1.00** 0.00 0.00 0.00 0.00
Natural Gas 0.14* 1.00** 0.00 0.02 0.00 0.00
Soybean 0.00 1.00** 0.00 0.00 0.00 0.00
Sugar 1.00** 0.05 0.07 0.00 0.40** 0.00
WTI Oil 0.04 1.00** 0.00 0.02 0.00 0.00
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Table S28: MCS p-values for FQ-AL: 2006–2010 and both-tails weighted CRPS

Asset
GARCH EDF FQ-AL

CCC DCC 250 2000 250 2000

Exchange rate returns
AUD 0.05 0.06 0.00 0.06 1.00** 0.00
CAD 0.00 1.00** 0.00 0.00 0.00 0.02
CHF 0.15* 1.00** 0.00 0.08 0.00 0.00
EUR 0.13* 0.01 0.01 0.00 0.01 1.00**
GBP 0.02 1.00** 0.00 0.00 0.00 0.00
JPY 0.00 0.00 0.00 1.00** 0.41** 0.54**
NZD 0.38** 0.00 0.00 0.00 1.00** 0.00
SEK 0.00 0.00 0.10* 0.00 0.10* 1.00**

Interest rate changes
6 month 0.00 0.00 1.00** 0.00 0.00 0.00
1 year 0.00 0.00 1.00** 0.00 0.00 0.00
2 year 0.00 0.00 0.34** 0.34** 0.34** 1.00**
3 year 0.00 0.00 0.00 0.00 1.00** 0.00
5 year 1.00** 0.94** 0.00 0.00 0.00 0.00
7 year 0.00 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.01 0.00 0.00 0.00 1.00** 0.00

Commodity index returns
Copper 1.00** 0.47** 0.00 0.00 0.47** 0.00
Corn 1.00** 0.00 0.00 0.00 0.00 0.00
Gold 0.01 0.00 1.00** 0.00 0.00 0.00
Live Cattle 0.00 1.00** 0.00 0.00 0.00 0.00
Natural Gas 0.00 1.00** 0.00 0.00 0.00 0.00
Soybean 0.00 1.00** 0.00 0.00 0.00 0.00
Sugar 0.41** 1.00** 0.00 0.00 0.41** 0.00
WTI Oil 0.18* 0.12* 0.00 1.00** 0.28** 0.51**
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Table S29: MCS p-values for FQ-AL: 2014–2018 and centre weighted CRPS

Asset
GARCH EDF FQ-AL

CCC DCC 250 2000 250 2000

Exchange rate returns
AUD 0.00 0.04 0.00 0.00 1.00** 0.00
CAD 0.00 1.00** 0.02 0.00 0.00 0.06
CHF 0.37** 0.37** 0.00 0.00 1.00** 0.00
EUR 0.17* 0.01 0.00 0.17* 1.00** 0.17*
GBP 0.02 1.00** 0.00 0.00 0.00 0.02
JPY 0.00 0.00 0.00 0.00 0.32** 1.00**
NZD 0.24* 0.00 0.00 0.00 1.00** 0.00
SEK 0.00 0.00 0.00 0.00 1.00** 0.00

Interest rate changes
6 month 0.00 0.00 1.00** 0.00 0.00 0.00
1 year 0.00 0.00 1.00** 0.00 0.00 0.00
2 year 0.00 0.00 0.13* 1.00** 0.13* 0.00
3 year 0.06 0.06 0.00 0.00 1.00** 0.00
5 year 0.67** 0.27** 0.00 0.00 1.00** 0.00
7 year 0.00 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.02 0.00 0.00 0.00 1.00** 0.00

Commodity index returns
Copper 1.00** 0.68** 0.00 0.00 0.50** 0.00
Corn 1.00** 0.00 0.00 0.00 0.00 0.00
Gold 0.09 0.01 1.00** 0.00 0.00 0.00
Live Cattle 0.00 1.00** 0.00 0.00 0.00 0.00
Natural Gas 0.00 1.00** 0.00 0.00 0.00 0.00
Soybean 0.00 1.00** 0.00 0.00 0.00 0.00
Sugar 0.16* 1.00** 0.00 0.00 0.16* 0.16*
WTI Oil 0.62** 0.62** 0.00 0.00 1.00** 0.00
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Table S30: MCS p-values for FQ-AL: 2014–2018 and multivariate scores

Model VS0.5 VS1.0 VS2.0 ES

Exchange rate returns
CCC-GARCH 0.00 0.00 0.00 0.01
DCC-GARCH 0.00 0.00 0.00 0.00
EDFC

250 0.00 0.00 0.00 0.00
EDFC

2000 0.00 0.00 0.00 0.01
EDFI

250 0.00 0.00 0.00 0.00
EDFI

2000 0.00 0.00 0.00 0.01
FQ-ALC

250 1.00** 1.00** 1.00** 1.00**
FQ-ALC

2000 0.00 0.00 0.00 0.00
FQ-ALI

250 0.00 0.00 0.00 0.01
FQ-ALI

2000 0.00 0.00 0.00 0.20*

Interest rate changes
CCC-GARCH 0.00 0.00 0.00 0.97**
DCC-GARCH 1.00** 1.00** 0.00 1.00**
EDFC

250 0.00 0.00 0.00 0.00
EDFC

2000 0.00 0.01 0.00 0.00
EDFI

250 0.00 0.00 0.00 0.00
EDFI

2000 0.00 0.01 0.00 0.00
FQ-ALC

250 0.00 0.00 0.00 0.97**
FQ-ALC

2000 0.00 0.00 0.00 0.00
FQ-ALI

250 0.00 0.00 0.00 0.97**
FQ-ALI

2000 0.00 0.00 1.00** 0.57**

Commodity index returns
CCC-GARCH 0.00 0.00 0.00 0.00
DCC-GARCH 0.00 0.00 0.00 1.00**
EDFC

250 0.89** 0.83** 0.26** 0.83**
EDFC

2000 0.00 0.00 0.00 0.83**
EDFI

250 0.89** 0.85** 0.26** 0.83**
EDFI

2000 0.00 0.00 0.00 0.48**
FQ-ALC

250 0.89** 0.83** 0.26** 0.00
FQ-ALC

2000 1.00** 1.00** 1.00** 0.48**
FQ-ALI

250 0.00 0.00 0.00 0.04
FQ-ALI

2000 0.00 0.00 0.00 0.17*
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Table S31: MCS p-values for FQ-AB: 2014–2018 and uniformly weighted CRPS

Asset
GARCH EDF FQ-AB

CCC DCC 250 2000 250 2000

Exchange rate returns
AUD 0.00 0.00 0.00 0.00 1.00** 0.00
CAD 0.00 1.00** 0.01 0.07 0.99** 0.00
CHF 1.00** 0.00 0.01 0.01 0.03 0.17*
EUR 1.00** 0.09 0.09 0.00 0.91** 0.00
GBP 0.05 1.00** 0.05 0.00 0.00 0.05
JPY 0.02 0.04 0.00 0.00 1.00** 0.01
NZD 0.00 0.00 0.00 0.07 1.00** 0.00
SEK 0.00 0.00 0.00 0.00 1.00** 0.00

Interest rate changes
6 month 0.00 0.00 0.65** 0.00 1.00** 0.00
1 year 0.00 0.19* 1.00** 0.00 0.00 0.00
2 year 0.00 0.00 0.00 0.00 1.00** 0.00
3 year 0.00 0.00 0.00 0.00 1.00** 0.00
5 year 1.00** 0.78** 0.00 0.00 0.00 0.01
7 year 0.02 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.00 0.00 0.00 0.00 1.00** 0.00

Commodity index returns
Copper 0.00 0.00 0.00 0.01 1.00** 0.05
Corn 1.00** 0.01 0.00 0.00 0.00 0.00
Gold 0.00 0.00 1.00** 0.00 0.97** 0.00
Live Cattle 0.00 1.00** 0.00 0.02 0.00 0.00
Natural Gas 0.00 1.00** 0.00 0.00 0.00 0.00
Soybean 0.00 1.00** 0.00 0.00 0.00 0.00
Sugar 0.00 0.00 0.00 0.01 1.00** 0.01
WTI Oil 0.74** 0.74** 0.01 0.01 0.74** 1.00**
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Table S32: MCS p-values for FQ-AB: 2014–2018 and right-tail weighted CRPS

Asset
GARCH EDF FQ-AB

CCC DCC 250 2000 250 2000

Exchange rate returns
AUD 0.06 0.00 0.00 0.00 1.00** 0.00
CAD 0.00 1.00** 0.12* 0.01 0.00 0.00
CHF 1.00** 0.85** 0.01 0.02 0.04 0.07
EUR 0.34** 0.00 0.00 0.47** 0.34** 1.00**
GBP 0.01 1.00** 0.01 0.00 0.01 0.00
JPY 0.02 0.05 0.02 0.00 1.00** 0.02
NZD 0.00 0.00 0.00 0.00 1.00** 0.00
SEK 0.00 0.00 0.00 0.00 1.00** 0.00

Interest rate changes
6 month 0.00 0.00 1.00** 0.14* 0.86** 0.14*
1 year 0.00 0.00 0.48** 0.00 1.00** 0.00
2 year 0.02 0.00 0.00 0.00 1.00** 0.02
3 year 0.00 0.00 0.00 0.00 1.00** 0.00
5 year 1.00** 0.33** 0.00 0.00 0.00 0.01
7 year 0.02 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.00 0.00 0.00 0.00 1.00** 0.00

Commodity index returns
Copper 0.3** 0.00 0.00 0.00 1.00** 0.00
Corn 1.00** 0.06 0.00 0.00 0.00 0.00
Gold 0.00 0.00 1.00** 0.00 0.79** 0.00
Live Cattle 0.43** 0.43** 0.00 0.06 1.00** 0.00
Natural Gas 0.00 1.00** 0.01 0.05 0.00 0.00
Soybean 0.00 1.00** 0.00 0.00 0.00 0.00
Sugar 0.02 0.02 0.02 0.02 1.00** 0.12*
WTI Oil 1.00** 0.00 0.00 0.05 0.00 0.00
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Table S33: MCS p-values for FQ-AB: 2014–2018 and left-tail weighted CRPS

Asset
GARCH EDF FQ-AB

CCC DCC 250 2000 250 2000

Exchange rate returns
AUD 1.00** 0.00 0.00 0.00 0.91** 0.00
CAD 1.00** 0.00 0.00 0.11* 0.00 0.00
CHF 1.00** 0.11* 0.00 0.11* 0.11* 0.23*
EUR 0.34** 0.04 0.01 0.00 1.00** 0.01
GBP 0.00 0.91** 1.00** 0.91** 0.74** 0.98**
JPY 0.01 0.07 0.39** 1.00** 0.39** 0.00
NZD 0.82** 0.00 0.00 0.00 1.00** 0.00
SEK 0.00 0.01 0.00 0.00 1.00** 0.00

Interest rate changes
6 month 0.00 0.00 0.65** 0.00 1.00** 0.00
1 year 0.05 0.00 0.26** 0.00 1.00** 0.00
2 year 0.02 0.02 0.00 0.00 1.00** 0.02
3 year 0.00 0.00 0.00 0.00 1.00** 0.00
5 year 0.46** 1.00** 0.00 0.00 0.00 0.02
7 year 0.04 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.01 0.00 0.00 1.00** 0.00
20 year 0.00 0.00 0.00 0.00 1.00** 0.00

Commodity index returns
Copper 0.00 0.33** 0.00 0.00 1.00** 0.00
Corn 1.00** 0.00 0.00 0.00 0.00 0.00
Gold 0.00 0.00 0.83** 0.00 1.00** 0.00
Live Cattle 0.00 1.00** 0.01 0.01 0.00 0.00
Natural Gas 1.00** 0.00 0.00 0.14* 0.00 0.03
Soybean 0.00 1.00** 0.00 0.00 0.00 0.00
Sugar 0.00 0.00 0.01 0.00 1.00** 0.05
WTI Oil 0.09 1.00** 0.01 0.08 0.00 0.01
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Table S34: MCS p-values for FQ-AB: 2014–2018 and both-tails weighted CRPS

Asset
GARCH EDF FQ-AB

CCC DCC 250 2000 250 2000

Exchange rate returns
AUD 0.00 0.00 0.00 0.00 1.00** 0.00
CAD 0.00 1.00** 0.04 0.04 0.00 0.00
CHF 1.00** 0.00 0.01 0.01 0.02 0.15*
EUR 0.34** 0.08 0.00 0.00 1.00** 0.00
GBP 0.03 1.00** 0.03 0.00 0.02 0.00
JPY 0.03 0.12* 0.00 0.00 1.00** 0.01
NZD 1.00** 0.00 0.00 0.00 0.59** 0.00
SEK 0.00 0.00 0.00 0.00 1.00** 0.00

Interest rate changes
6 month 0.00 0.00 1.00** 0.00 0.37** 0.00
1 year 0.00 0.00 0.83** 0.00 1.00** 0.00
2 year 0.01 0.00 0.00 0.00 1.00** 0.01
3 year 0.00 0.00 0.00 0.00 1.00** 0.00
5 year 1.00** 0.93** 0.00 0.00 0.00 0.00
7 year 0.00 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.00 0.00 0.00 0.00 1.00** 0.00

Commodity index returns
Copper 0.00 1.00** 0.00 0.00 0.97** 0.20*
Corn 1.00** 0.00 0.00 0.00 0.00 0.00
Gold 0.00 0.00 1.00** 0.00 0.84** 0.00
Live Cattle 0.00 1.00** 0.00 0.00 0.00 0.00
Natural Gas 0.00 1.00** 0.00 0.00 0.00 0.00
Soybean 0.00 1.00** 0.00 0.00 0.00 0.00
Sugar 0.00 0.00 0.00 0.19* 1.00** 0.19*
WTI Oil 0.55** 0.49** 0.00 0.00 0.55** 1.00**
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Table S35: MCS p-values for FQ-AB: 2014–2018 and centre weighted CRPS

Asset
GARCH EDF FQ-AB

CCC DCC 250 2000 250 2000

Exchange rate returns
AUD 0.00 0.00 0.00 0.00 1.00** 0.00
CAD 0.00 0.00 0.11* 0.20* 1.00** 0.01
CHF 1.00** 0.00 0.01 0.01 0.07 0.21*
EUR 1.00** 0.08 0.08 0.00 0.44** 0.00
GBP 0.04 0.46** 0.01 0.00 0.46** 1.00**
JPY 0.03 0.04 0.00 0.00 1.00** 0.03
NZD 0.00 0.00 0.00 0.02 1.00** 0.00
SEK 0.00 0.00 0.00 0.00 1.00** 0.00

Interest rate changes
6 month 0.00 0.00 0.36** 0.00 1.00** 0.00
1 year 0.00 0.09 1.00** 0.00 0.00 0.00
2 year 0.00 0.00 0.00 0.00 1.00** 0.01
3 year 0.00 0.00 0.00 0.00 1.00** 0.00
5 year 0.68** 0.28** 0.00 0.00 1.00** 0.00
7 year 0.04 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.00 0.00 0.00 0.00 1.00** 0.00

Commodity index returns
Copper 0.00 0.00 0.00 0.01 1.00** 0.01
Corn 1.00** 0.17* 0.00 0.00 0.00 0.00
Gold 0.04 0.00 0.99** 0.00 1.00** 0.00
Live Cattle 0.00 0.37** 0.00 0.16* 1.00** 0.00
Natural Gas 0.00 0.65** 0.00 0.00 1.00** 0.00
Soybean 0.00 1.00** 0.00 0.00 0.00 0.00
Sugar 0.01 0.01 0.01 0.01 1.00** 0.01
WTI Oil 1.00** 0.77** 0.01 0.01 0.77** 0.77**
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Table S36: MCS p-values for FQ-AB: 2014–2018 and multivariate scores

Model VS0.5 VS1.0 VS2.0 ES

Exchange rate returns
CCC-GARCH 0.00 0.00 0.00 0.00
DCC-GARCH 0.00 0.00 0.00 0.00
EDFC

250 0.00 0.00 0.00 0.00
EDFC

2000 0.00 0.00 0.00 0.00
EDFI

250 1.00** 1.00** 0.00 0.00
EDFI

2000 0.00 0.00 0.00 0.00
FQ-ABC

250 0.00 0.00 0.96** 1.00**
FQ-ABC

2000 0.00 0.00 0.00 0.00
FQ-ABI

250 0.00 0.01 0.00 0.00
FQ-ABI

2000 0.00 0.01 1.00** 0.00

Interest rate changes
CCC-GARCH 0.00 0.00 0.00 0.00
DCC-GARCH 1.00** 1.00** 0.00 0.00
EDFC

250 0.00 0.00 0.00 0.00
EDFC

2000 0.00 0.00 0.00 0.00
EDFI

250 0.00 0.00 0.00 0.00
EDFI

2000 0.00 0.00 0.00 0.00
FQ-ABC

250 0.00 0.00 0.00 1.00**
FQ-ABC

2000 0.00 0.00 0.00 0.00
FQ-ABI

250 0.00 0.00 0.00 0.00
FQ-ABI

2000 0.00 0.00 1.00** 0.00

Commodity index returns
CCC-GARCH 0.00 0.00 0.00 0.00
DCC-GARCH 0.00 0.00 0.00 0.00
EDFC

250 0.00 0.00 0.00 0.00
EDFC

2000 0.00 0.00 0.00 0.00
EDFI

250 0.00 0.00 0.00 0.00
EDFI

2000 0.00 0.00 0.00 0.00
FQ-ABC

250 1.00** 1.00** 1.00** 1.00**
FQ-ABC

2000 0.00 0.00 0.00 0.00
FQ-ABI

250 0.00 0.00 0.00 0.00
FQ-ABI

2000 0.00 0.00 0.00 0.13*
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Table S37: MCS p-values for FQ-AL: Uniformly weighted CRPS

Asset
GARCH EDF FQ-AL

CCC DCC 250 2000 250 2000

Greenspan era
6 month 0.13* 0.37** 1.00** 0.00 0.00 0.01
1 year 0.00 0.00 0.00 0.00 1.00** 0.00
2 year 0.00 0.00 0.00 0.00 1.00** 0.00
3 year 0.00 0.00 0.00 0.00 1.00** 0.00
5 year 0.00 0.00 0.00 0.00 1.00** 0.00
7 year 0.00 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.00 0.00 0.00 1.00** 0.29** 0.00

Credit crunch
6 month 1.00** 0.00 0.00 0.00 0.00 0.06
1 year 0.00 0.00 1.00** 0.00 0.62** 0.00
2 year 0.03 0.03 1.00** 0.00 0.19* 0.00
3 year 0.01 0.00 0.00 0.00 1.00** 0.00
5 year 1.00** 0.00 0.00 0.00 0.32** 0.00
7 year 0.00 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.01 0.01 0.00 0.00 1.00** 0.00

Crisis
6 month 1.00** 0.00 0.00 0.02 0.00 0.01
1 year 0.00 0.00 0.00 0.00 1.00** 0.00
2 year 0.08 0.01 0.00 0.00 1.00** 0.00
3 year 0.48** 0.00 0.00 0.00 1.00** 0.00
5 year 0.00 0.00 0.00 0.00 1.00** 0.00
7 year 0.00 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.00 0.00 0.51** 1.00** 0.81** 0.00

Post crisis
6 month 0.35** 0.00 1.00** 0.00 0.00 0.00
1 year 0.00 0.00 1.00** 0.00 0.00 0.00
2 year 0.00 0.00 1.00** 0.00 0.00 0.00
3 year 0.00 0.00 0.00 0.00 1.00** 0.00
5 year 1.00** 0.00 0.00 0.05 0.00 0.07
7 year 0.00 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.00 0.00 0.00 0.00 1.00** 0.00

Trump era
6 month 0.00 0.00 1.00** 0.00 0.03 0.03
1 year 0.00 0.00 1.00** 0.00 0.00 0.00
2 year 0.00 0.00 0.20* 1.00** 0.20* 0.00
3 year 0.00 0.00 0.44** 1.00** 0.44** 0.00
5 year 0.78** 0.78** 0.00 0.00 1.00** 0.02
7 year 0.03 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.08 0.00 0.00 1.00** 0.00
20 year 0.00 0.00 1.00** 0.00 0.84** 0.00
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Table S38: MCS p-values for FQ-AL: Right-tail weighted CRPS

Asset
GARCH EDF FQ-AL

CCC DCC 250 2000 250 2000

Greenspan era
6 month 1.00** 0.00 0.00 0.00 0.00 0.00
1 year 0.07 0.07 0.00 1.00** 0.68** 0.00
2 year 0.00 0.00 0.00 0.00 1.00** 0.00
3 year 0.00 0.00 0.00 0.00 1.00** 0.00
5 year 0.00 0.00 0.00 0.00 1.00** 0.00
7 year 0.00 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.00 0.00 0.00 1.00** 0.11* 0.00

Credit crunch
6 month 1.00** 0.00 0.00 0.00 0.00 0.00
1 year 0.00 0.00 1.00** 0.00 0.88** 0.00
2 year 0.01 0.00 0.00 0.00 1.00** 0.00
3 year 0.09 0.00 0.00 0.00 1.00** 0.00
5 year 0.00 0.00 0.00 0.09 1.00** 0.09
7 year 0.00 0.05 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.01 0.04 0.00 0.00 1.00** 0.00

Crisis
6 month 1.00** 0.00 0.00 0.00 0.00 0.01
1 year 0.00 0.00 0.00 0.00 1.00** 0.00
2 year 0.06 0.00 0.37** 1.00** 0.30** 0.00
3 year 0.69** 0.02 0.00 0.02 1.00** 0.02
5 year 0.04 0.04 0.00 0.00 1.00** 0.00
7 year 0.00 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.18* 1.00** 0.18* 0.18*
20 year 0.00 0.01 0.91** 0.87** 1.00** 0.00

Post crisis
6 month 0.58** 0.00 1.00** 0.00 0.00 0.00
1 year 0.00 0.00 1.00** 0.00 0.00 0.00
2 year 0.00 0.00 1.00** 0.00 0.00 0.00
3 year 0.00 0.00 0.00 0.00 1.00** 0.00
5 year 0.12* 0.16* 0.00 0.00 1.00** 0.00
7 year 0.00 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.00 0.00 0.00 0.00 1.00** 0.00

Trump era
6 month 0.00 1.00** 0.00 0.00 0.02 0.02
1 year 0.00 0.00 1.00** 0.00 0.00 0.00
2 year 0.00 0.00 0.14* 0.62** 1.00** 0.00
3 year 0.00 0.00 0.53** 1.00** 0.53** 0.00
5 year 1.00** 0.96** 0.00 0.05 0.00 0.07
7 year 0.00 0.00 1.00** 0.00 0.11* 0.00
10 year 0.00 0.00 1.00** 0.00 0.36** 0.00
20 year 0.01 0.00 0.35** 0.00 1.00** 0.00
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Table S39: MCS p-values for FQ-AL: Left-tail weighted CRPS

Asset
GARCH EDF FQ-AL

CCC DCC 250 2000 250 2000

Greenspan era
6 month 0.00 1.00** 0.00 0.00 0.00 0.04
1 year 0.00 0.00 0.00 0.00 1.00** 0.00
2 year 0.00 0.00 0.00 0.00 1.00** 0.00
3 year 0.00 0.00 0.00 0.00 1.00** 0.00
5 year 0.00 0.00 0.00 0.00 1.00** 0.00
7 year 0.00 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.01 0.01 0.00 1.00** 0.78** 0.00

Credit crunch
6 month 0.19* 0.19* 0.19* 0.01 1.00** 0.03
1 year 0.03 0.03 1.00** 0.00 0.18* 0.00
2 year 0.00 0.00 0.16* 1.00** 0.16* 0.76**
3 year 0.03 0.02 0.00 0.00 1.00** 0.00
5 year 1.00** 0.00 0.00 0.00 0.31** 0.00
7 year 0.00 0.00 0.00 0.00 1.00** 0.00
10 year 0.01 0.00 0.00 0.00 1.00** 0.00
20 year 0.00 0.00 0.00 0.00 1.00** 0.00

Crisis
6 month 0.16* 0.16* 0.00 0.02 1.00** 0.00
1 year 0.00 0.00 0.00 0.00 1.00** 0.00
2 year 0.01 0.00 0.00 0.00 1.00** 0.00
3 year 0.56** 0.56** 0.00 0.00 1.00** 0.00
5 year 0.00 0.00 0.00 0.00 1.00** 0.00
7 year 0.00 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.00 0.00 0.21* 1.00** 0.53** 0.00

Post crisis
6 month 1.00** 0.00 0.00 0.00 0.00 0.00
1 year 0.00 0.00 1.00** 0.00 0.00 0.00
2 year 0.00 0.00 1.00** 0.02 0.00 0.01
3 year 0.00 0.00 0.00 0.00 1.00** 0.00
5 year 0.18* 0.00 0.00 0.02 1.00** 0.00
7 year 0.00 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.00 0.00 0.00 0.00 1.00** 0.00

Trump era
6 month 0.00 0.00 1.00** 0.00 0.00 0.01
1 year 0.00 0.09 0.41** 1.00** 0.00 0.00
2 year 0.01 0.01 0.94** 1.00** 0.69** 0.01
3 year 0.00 0.00 0.11* 1.00** 0.11* 0.00
5 year 0.76** 1.00** 0.00 0.00 0.96** 0.02
7 year 0.04 0.02 0.00 0.00 1.00** 0.02
10 year 0.00 0.07 0.00 0.00 1.00** 0.00
20 year 0.00 0.00 1.00** 0.00 0.12* 0.00
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Table S40: MCS p-values for FQ-AL: Both-tails weighted CRPS

Asset
GARCH EDF FQ-AL

CCC DCC 250 2000 250 2000

Greenspan era
6 month 0.38** 1.00** 0.00 0.02 0.00 0.02
1 year 0.00 0.00 0.00 0.00 1.00** 0.00
2 year 0.00 0.00 0.00 0.00 1.00** 0.00
3 year 0.00 0.00 0.00 0.00 1.00** 0.00
5 year 0.00 0.00 0.00 0.00 1.00** 0.00
7 year 0.00 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.00 0.09 0.00 0.00 1.00** 0.00

Credit crunch
6 month 1.00** 0.00 0.00 0.00 0.00 0.00
1 year 0.00 0.00 1.00** 0.00 0.11* 0.00
2 year 0.00 0.00 1.00** 0.00 0.27** 0.00
3 year 0.02 0.00 0.00 0.00 1.00** 0.00
5 year 0.00 0.00 0.00 0.00 1.00** 0.00
7 year 0.00 0.01 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.00 0.00 0.00 0.00 1.00** 0.00

Crisis
6 month 1.00** 0.00 0.01 0.01 0.00 0.01
1 year 0.00 0.00 0.00 0.00 1.00** 0.00
2 year 0.02 0.02 0.00 0.00 1.00** 0.00
3 year 0.36** 0.00 0.00 0.00 1.00** 0.00
5 year 0.00 0.00 0.00 0.00 1.00** 0.00
7 year 0.00 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.19* 0.19* 0.19* 1.00**
20 year 0.00 0.00 0.23 1.00** 0.23* 0.00

Post crisis
6 month 1.00** 0.00 0.00 0.00 0.00 0.04
1 year 0.00 0.00 1.00** 0.00 0.00 0.00
2 year 0.00 0.00 1.00** 0.01 0.00 0.00
3 year 0.00 0.00 0.00 0.00 1.00** 0.00
5 year 1.00** 0.00 0.00 0.03 0.00 0.02
7 year 0.00 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.00 0.00 0.00 0.00 1.00** 0.00

Trump era
6 month 1.00** 0.00 0.17* 0.00 0.00 0.05
1 year 0.00 0.00 1.00** 0.00 0.00 0.00
2 year 0.02 0.00 1.00** 0.99** 0.99** 0.00
3 year 0.00 0.02 0.40** 1.00** 0.40** 0.00
5 year 0.81** 1.00** 0.00 0.00 0.00 0.01
7 year 0.04 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.09 0.00 0.00 1.00** 0.00
20 year 0.00 0.00 0.69** 0.00 1.00** 0.00
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Table S41: MCS p-values for FQ-AL: Centre weighted CRPS

Asset
GARCH EDF FQ-AL

CCC DCC 250 2000 250 2000

Greenspan era
6 month 0.51** 0.51** 1.00** 0.00 0.00 0.00
1 year 0.00 0.00 0.00 0.00 1.00** 0.00
2 year 0.00 0.00 0.00 0.00 1.00** 0.00
3 year 0.00 0.00 0.00 0.00 1.00** 0.00
5 year 0.00 0.00 0.00 0.00 1.00** 0.00
7 year 0.00 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.00 0.00 0.00 1.00** 0.55** 0.00

Credit crunch
6 month 0.47** 0.00 1.00** 0.00 0.00 0.00
1 year 0.07 0.00 0.78** 0.00 1.00** 0.00
2 year 0.01 0.00 0.21* 1.00** 0.10* 0.00
3 year 0.06 0.02 0.00 0.00 1.00** 0.02
5 year 1.00** 0.00 0.00 0.00 0.43** 0.00
7 year 0.00 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.07 0.07 0.00 0.00 1.00** 0.00

Crisis
6 month 0.12* 0.00 0.00 0.00 1.00** 0.01
1 year 0.00 0.00 0.00 0.00 1.00** 0.00
2 year 0.00 0.00 1.00** 0.00 0.20* 0.00
3 year 0.66** 0.00 0.00 0.00 1.00** 0.00
5 year 0.00 0.00 0.00 0.00 1.00** 0.00
7 year 0.00 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.04 0.04 0.00 0.00 1.00** 0.00

Post crisis
6 month 1.00** 0.00 0.94** 0.00 0.00 0.00
1 year 0.00 0.00 1.00** 0.00 0.00 0.00
2 year 0.00 0.00 1.00** 0.00 0.00 0.00
3 year 0.00 0.01 0.00 0.00 1.00** 0.00
5 year 0.32** 0.00 0.00 0.00 1.00** 0.04
7 year 0.00 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.00 0.00 0.00 0.00 1.00** 0.00

Trump era
6 month 0.00 0.00 1.00** 0.00 0.02 0.02
1 year 0.00 0.00 1.00** 0.00 0.00 0.00
2 year 0.03 0.03 1.00** 0.00 0.00 0.00
3 year 0.00 0.00 0.66** 1.00** 0.52** 0.00
5 year 0.87** 1.00** 0.00 0.00 0.68** 0.05
7 year 0.05 0.02 0.00 0.00 1.00** 0.00
10 year 0.01 0.01 1.00** 0.00 0.12* 0.00
20 year 0.00 0.00 1.00** 0.00 0.58** 0.00
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Table S42: MCS p-values for FQ-AB: Uniformly weighted CRPS

Asset
GARCH EDF FQ-AB

CCC DCC 250 2000 250 2000

Greenspan era
6 month 0.37** 1.00** 0.00 0.02 0.00 0.14*
1 year 0.04 0.00 1.00** 0.00 0.39** 0.00
2 year 0.13* 0.10* 0.00 0.00 1.00** 0.00
3 year 0.00 0.24* 1.00** 0.00 0.53** 0.00
5 year 0.00 0.00 0.00 0.00 1.00** 0.00
7 year 0.13* 0.21* 0.00 0.00 1.00** 0.00
10 year 0.01 0.01 0.00 0.00 1.00** 0.00
20 year 0.05 0.08 0.00 0.00 1.00** 0.00

Credit crunch
6 month 1.00** 0.00 0.00 0.00 0.00 0.07
1 year 0.00 0.00 0.00 0.00 1.00** 0.00
2 year 0.00 0.00 0.00 0.00 1.00** 0.00
3 year 0.00 0.00 0.00 0.00 1.00** 0.00
5 year 0.00 0.00 0.00 0.00 1.00** 0.03
7 year 0.00 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.00 0.00 0.00 0.00 1.00** 0.00

Crisis
6 month 1.00** 0.00 0.01 0.18* 0.00 0.01
1 year 0.05 0.05 0.00 0.00 1.00** 0.00
2 year 0.00 0.00 0.00 0.00 1.00** 0.00
3 year 1.00** 0.00 0.00 0.00 0.71** 0.00
5 year 0.00 0.00 0.00 0.00 1.00** 0.00
7 year 0.00 0.00 0.00 0.00 1.00** 0.00
10 year 0.01 0.01 0.00 0.01 1.00** 0.00
20 year 0.00 0.02 0.00 0.00 1.00** 0.00

Post crisis
6 month 0.36** 0.00 1.00** 0.00 0.00 0.00
1 year 0.00 0.00 1.00** 0.00 0.00 0.00
2 year 0.00 0.00 1.00** 0.00 0.00 0.02
3 year 0.00 0.19* 0.00 0.00 1.00** 0.00
5 year 1.00** 0.00 0.00 0.05 0.00 0.05
7 year 0.00 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.00 0.00 0.00 0.00 1.00** 0.00

Trump era
6 month 0.00 0.00 1.00** 0.04 0.64** 0.02
1 year 0.00 0.00 0.67** 0.00 1.00** 0.00
2 year 0.00 0.00 0.67** 1.00** 0.97** 0.00
3 year 0.00 0.24* 1.00** 0.00 0.65** 0.00
5 year 0.43** 0.83** 1.00** 0.00 0.83** 0.00
7 year 0.03 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.02 0.00 0.00 1.00** 0.00
20 year 0.01 0.00 0.00 0.00 1.00** 0.00
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Table S43: MCS p-values for FQ-AB: Right-tail weighted CRPS

Asset
GARCH EDF FQ-AB

CCC DCC 250 2000 250 2000

Greenspan era
6 month 1.00** 0.00 0.00 0.00 0.00 0.00
1 year 0.18* 0.00 0.00 1.00** 0.30** 0.00
2 year 0.17* 0.17* 0.00 0.00 1.00** 0.00
3 year 0.00 0.06 0.56** 1.00** 0.38** 0.00
5 year 0.02 0.02 0.00 0.02 1.00** 0.02
7 year 0.24* 0.24* 0.00 0.00 1.00** 0.01
10 year 0.02 0.02 0.00 0.00 1.00** 0.00
20 year 0.03 0.08 0.00 0.00 1.00** 0.00

Credit crunch
6 month 1.00** 0.00 0.00 0.00 0.00 0.00
1 year 0.02 0.00 0.00 0.00 1.00** 0.00
2 year 0.03 0.00 0.00 0.00 1.00** 0.00
3 year 0.00 0.00 0.00 0.00 1.00** 0.00
5 year 0.00 0.00 0.00 0.04 1.00** 0.24*
7 year 0.00 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.00 0.00 0.00 0.00 1.00** 0.00

Crisis
6 month 1.00** 0.00 0.00 0.01 0.00 0.00
1 year 0.09 0.09 0.00 0.09 1.00** 0.00
2 year 0.02 0.00 0.00 0.00 1.00** 0.00
3 year 1.00** 0.00 0.00 0.00 0.69** 0.00
5 year 0.00 0.00 0.00 0.00 1.00** 0.00
7 year 0.00 0.01 0.00 0.00 1.00** 0.00
10 year 0.07 0.07 0.00 0.07 1.00** 0.00
20 year 0.00 0.02 0.00 0.00 1.00** 0.00

Post crisis
6 month 0.56** 0.00 1.00** 0.00 0.00 0.00
1 year 0.00 0.00 1.00** 0.00 0.00 0.00
2 year 0.00 0.00 1.00** 0.00 0.00 0.02
3 year 0.00 0.00 1.00** 0.00 0.29** 0.00
5 year 1.00** 0.00 0.00 0.09 0.00 0.16*
7 year 0.02 0.02 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.00 0.00 0.00 0.00 1.00** 0.00

Trump era
6 month 0.00 1.00** 0.02 0.12* 0.00 0.02
1 year 0.00 0.00 1.00** 0.00 0.77** 0.00
2 year 0.00 0.00 0.79** 1.00** 0.79** 0.00
3 year 0.00 0.00 0.65** 1.00** 0.65** 0.00
5 year 0.96** 0.27** 0.00 0.00 1.00** 0.06
7 year 0.11* 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.01 0.00 0.00 1.00** 0.00
20 year 0.01 0.00 0.00 0.00 1.00** 0.00
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Table S44: MCS p-values for FQ-AB: Left-tail weighted CRPS

Asset
GARCH EDF FQ-AB

CCC DCC 250 2000 250 2000

Greenspan era
6 month 0.00 1.00** 0.00 0.00 0.00 0.04
1 year 0.01 0.00 0.42** 0.00 1.00** 0.00
2 year 0.24* 0.01 1.00** 0.00 0.39** 0.00
3 year 0.00 0.00 0.71** 1.00** 0.33** 0.00
5 year 0.07 0.07 0.00 0.00 1.00** 0.07
7 year 0.00 0.00 0.52** 1.00** 0.34** 0.00
10 year 0.11* 0.11* 0.00 0.00 1.00** 0.01
20 year 0.00 0.23* 0.00 1.00** 0.34** 0.00

Credit crunch
6 month 0.29** 0.29** 1.00** 0.00 0.29** 0.03
1 year 0.00 0.00 0.00 0.00 1.00** 0.00
2 year 0.02 0.01 0.00 0.00 1.00** 0.00
3 year 0.00 0.00 0.00 0.00 1.00** 0.01
5 year 0.00 0.00 0.00 0.00 1.00** 0.10*
7 year 0.00 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.00 0.00 0.00 0.00 1.00** 0.00

Crisis
6 month 0.44** 0.00 0.00 0.24* 1.00** 0.12*
1 year 0.12* 0.12* 0.00 0.00 1.00** 0.00
2 year 0.01 0.01 0.00 0.00 1.00** 0.00
3 year 0.58** 1.00** 0.02 0.02 0.79** 0.02
5 year 0.00 0.00 0.00 0.00 1.00** 0.00
7 year 0.00 0.00 0.00 0.00 1.00** 0.00
10 year 0.02 0.02 0.00 0.02 1.00** 0.00
20 year 0.02 0.02 0.00 0.02 1.00** 0.00

Post crisis
6 month 1.00** 0.00 0.00 0.00 0.00 0.00
1 year 0.00 0.00 1.00** 0.00 0.00 0.00
2 year 0.00 0.00 1.00** 0.01 0.00 0.02
3 year 0.00 0.00 1.00** 0.00 0.40** 0.00
5 year 1.00** 0.00 0.02 0.02 0.00 0.02
7 year 0.01 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.00 0.00 0.00 0.00 1.00** 0.00

Trump era
6 month 0.00 0.02 0.63** 0.00 1.00** 0.00
1 year 0.00 0.00 0.40** 0.41** 1.00** 0.00
2 year 0.00 0.01 0.74** 1.00** 0.74** 0.04
3 year 0.10* 0.01 1.00** 0.00 0.61** 0.00
5 year 0.39** 0.83** 1.00** 0.00 0.75** 0.00
7 year 0.00 0.00 0.00 0.00 1.00** 0.02
10 year 0.00 0.07 0.00 0.00 1.00** 0.00
20 year 0.04 0.00 0.00 0.00 1.00** 0.00
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Table S45: MCS p-values for FQ-AB: Both-tails weighted CRPS

Asset
GARCH EDF FQ-AB

CCC DCC 250 2000 250 2000

Greenspan era
6 month 0.37** 1.00** 0.00 0.00 0.00 0.03
1 year 0.04 0.00 0.50** 0.00 1.00** 0.00
2 year 0.24* 0.01 1.00** 0.00 0.35** 0.00
3 year 0.00 0.19* 1.00** 0.00 0.87** 0.00
5 year 0.01 0.05 0.00 0.00 1.00** 0.04
7 year 0.00 0.20* 1.00** 0.00 0.30** 0.00
10 year 0.15* 0.15* 0.00 0.00 1.00** 0.01
20 year 0.02 0.12* 0.00 0.00 1.00** 0.00

Credit crunch
6 month 1.00** 0.00 0.00 0.00 0.00 0.00
1 year 0.00 0.00 0.00 0.00 1.00** 0.00
2 year 0.04 0.00 0.00 0.00 1.00** 0.00
3 year 0.11* 0.00 0.00 0.00 1.00** 0.00
5 year 0.00 0.00 0.00 0.00 1.00** 0.14*
7 year 0.00 0.01 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.00 0.00 0.00 0.00 1.00** 0.00

Crisis
6 month 1.00** 0.01 0.01 0.02 0.00 0.01
1 year 0.05 0.05 0.00 0.00 1.00** 0.00
2 year 0.00 0.00 0.00 0.00 1.00** 0.00
3 year 0.67** 0.00 0.00 0.00 1.00** 0.00
5 year 0.00 0.00 0.00 0.00 1.00** 0.00
7 year 0.00 0.00 0.00 0.00 1.00** 0.00
10 year 0.01 0.01 0.00 0.01 1.00** 0.00
20 year 0.00 0.00 0.00 0.00 1.00** 0.00

Post crisis
6 month 1.00** 0.00 0.00 0.00 0.00 0.04
1 year 0.00 0.00 1.00** 0.00 0.00 0.00
2 year 0.00 0.00 1.00** 0.00 0.00 0.01
3 year 0.00 0.00 1.00** 0.00 0.83** 0.00
5 year 1.00** 0.00 0.00 0.00 0.00 0.03
7 year 0.04 0.01 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.00 0.00 0.00 0.00 1.00** 0.00

Trump era
6 month 0.00 0.00 1.00** 0.13* 0.75** 0.08
1 year 0.00 0.00 0.72** 0.00 1.00** 0.00
2 year 0.00 0.00 1.00** 0.89** 0.89** 0.00
3 year 0.00 0.10* 1.00** 0.00 0.36** 0.00
5 year 0.82** 1.00** 0.00 0.00 0.00 0.03
7 year 0.02 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.03 0.00 0.00 1.00** 0.00
20 year 0.02 0.00 0.00 0.00 1.00** 0.00
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Table S46: MCS p-values for FQ-AB: Centre weighted CRPS

Asset
GARCH EDF FQ-AB

CCC DCC 250 2000 250 2000

Greenspan era
6 month 0.52** 0.52** 1.00** 0.00 0.00 0.19*
1 year 0.14* 0.06 0.00 0.00 1.00** 0.00
2 year 0.09 0.06 0.00 0.00 1.00** 0.00
3 year 0.00 0.24* 1.00** 0.00 0.43** 0.00
5 year 0.01 0.01 0.00 0.00 1.00** 0.01
7 year 0.13* 0.22* 0.00 0.00 1.00** 0.00
10 year 0.01 0.01 0.00 0.00 1.00** 0.00
20 year 0.12* 0.12* 0.00 0.00 1.00** 0.00

Credit crunch
6 month 0.49** 0.00 1.00** 0.00 0.00 0.00
1 year 0.01 0.00 0.00 0.00 1.00** 0.00
2 year 0.01 0.00 0.00 0.00 1.00** 0.00
3 year 0.00 0.00 0.00 0.00 1.00** 0.00
5 year 0.00 0.00 0.00 0.01 1.00** 0.02
7 year 0.00 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.00 0.00 0.00 0.00 1.00** 0.00

Crisis
6 month 0.65** 0.00 0.00 0.02 1.00** 0.02
1 year 0.05 0.05 0.00 0.00 1.00** 0.00
2 year 0.00 0.00 0.00 0.00 1.00** 0.00
3 year 0.00 0.00 0.00 0.24* 1.00** 0.00
5 year 0.00 0.00 0.00 0.00 1.00** 0.00
7 year 0.00 0.00 0.00 0.00 1.00** 0.00
10 year 0.03 0.03 0.00 0.03 1.00** 0.00
20 year 0.00 0.01 0.00 0.00 1.00** 0.00

Post crisis
6 month 1.00** 0.00 0.95** 0.00 0.00 0.00
1 year 0.00 0.00 1.00** 0.00 0.00 0.00
2 year 0.00 0.00 1.00** 0.00 0.00 0.03
3 year 0.00 0.09 0.00 0.00 1.00** 0.00
5 year 0.40** 0.00 0.00 0.01 1.00** 0.04
7 year 0.00 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.00 0.00 0.00 1.00** 0.00
20 year 0.00 0.00 0.00 0.00 1.00** 0.00

Trump era
6 month 0.00 0.00 1.00** 0.03 0.60** 0.05
1 year 0.00 0.00 0.68** 0.00 1.00** 0.00
2 year 0.00 0.00 0.53** 1.00** 0.80** 0.00
3 year 0.00 0.01 0.80** 1.00** 0.42** 0.00
5 year 0.83** 0.83** 1.00** 0.00 0.83** 0.00
7 year 0.05 0.00 0.00 0.00 1.00** 0.00
10 year 0.00 0.02 0.00 0.00 1.00** 0.00
20 year 0.01 0.00 0.00 0.00 1.00** 0.00
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Figure S1: FQ-AL250: Right-tail weighted CRPS test statistic
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Figure S2: FQ-AL250: Left-tail weighted CRPS test statistic
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Figure S3: FQ-AL250: Both-tails weighted CRPS test statistic
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Figure S4: FQ-AL250: Centre weighted CRPS test statistic
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Figure S5: FQ-AB250: Right-tail weighted CRPS test statistic
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Figure S6: FQ-AB250: Left-tail weighted CRPS test statistic
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Figure S7: FQ-AB250: Both-tails weighted CRPS test statistic
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Figure S8: FQ-AB250: Centre weighted CRPS test statistic
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Table S47: FQ-AL250 CRPS p-values: Exchange rate returns

Asset Weight
GARCH EDF FQ-AL

CCC DCC 250 2000 2000

AUD Uniform 0.99** 0.00 1.00** 1.00** 1.00**
Left tail 0.18 0.17 1.00** 1.00** 1.00**
Right tail 1.00** 0.00 1.00** 1.00** 1.00**
Both tails 0.99** 0.00 1.00** 1.00** 1.00**
Centre 0.99** 0.01 1.00** 1.00** 1.00**

CAD Uniform 0.00 0.00 1.00** 1.00** 1.00**
Left tail 0.00 0.00 0.87 1.00** 1.00**
Right tail 0.00 0.00 1.00** 1.00** 1.00**
Both tails 0.00 0.00 0.76 1.00** 1.00**
Centre 0.00 0.00 1.00** 1.00** 1.00**

CHF Uniform 1.00** 0.00 1.00** 1.00** 1.00**
Left tail 1.00** 0.09 1.00** 1.00** 0.99**
Right tail 1.00** 0.00 1.00** 1.00** 1.00**
Both tails 1.00** 0.00 1.00** 1.00** 1.00**
Centre 1.00** 0.04 1.00** 1.00** 1.00**

EUR Uniform 0.93 1.00** 1.00** 1.00** 1.00**
Left tail 0.79 1.00** 1.00** 1.00** 0.99**
Right tail 0.97* 1.00** 1.00** 1.00** 1.00**
Both tails 1.00** 1.00** 1.00** 1.00** 1.00**
Centre 0.59 1.00** 1.00** 1.00** 0.99**

GBP Uniform 1.00** 0.00 0.00 0.89 1.00**
Left tail 1.00** 0.00 0.19 0.92 1.00**
Right tail 1.00** 0.00 0.00 0.61 1.00**
Both tails 1.00** 0.00 0.00 0.85 1.00**
Centre 1.00** 0.00 0.55 0.90 1.00**

JPY Uniform 0.91 1.00** 1.00** 1.00** 1.00**
Left tail 1.00** 0.95 1.00** 1.00** 1.00**
Right tail 0.11 1.00** 1.00** 1.00** 1.00**
Both tails 0.74 1.00** 1.00** 1.00** 1.00**
Centre 0.97* 1.00** 1.00** 1.00** 1.00**

NZD Uniform 0.00 1.00** 1.00** 1.00** 1.00**
Left tail 0.00 1.00** 1.00** 1.00** 1.00**
Right tail 0.00 1.00** 1.00** 1.00** 1.00**
Both tails 0.00 1.00** 1.00** 1.00** 1.00**
Centre 0.00 1.00** 1.00** 1.00** 1.00**

SEK Uniform 0.07 1.00** 1.00** 1.00** 1.00**
Left tail 0.32 1.00** 1.00** 1.00** 1.00**
Right tail 0.03 1.00** 1.00** 1.00** 1.00**
Both tails 0.02 1.00** 1.00** 1.00** 1.00**
Centre 0.19 1.00** 1.00** 1.00** 1.00**
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Table S48: FQ-AL250 CRPS p-values: Interest rate changes

Asset Weight
GARCH EDF FQ-AL

CCC DCC 250 2000 2000

6 month Uniform 0.00 0.00 0.00 1.00** 1.00**
Left tail 0.00 0.00 0.00 1.00** 1.00**
Right tail 0.00 0.00 0.00 0.98* 1.00**
Both tails 0.00 0.00 0.00 1.00** 1.00**
Centre 0.00 0.00 0.00 1.00** 1.00**

1 year Uniform 1.00** 1.00** 0.00 1.00** 1.00**
Left tail 1.00** 1.00** 0.00 1.00** 1.00**
Right tail 1.00** 1.00** 0.00 1.00** 1.00**
Both tails 1.00** 1.00** 0.00 1.00** 1.00**
Centre 1.00** 1.00** 0.00 1.00** 1.00**

2 year Uniform 1.00** 1.00** 0.45 1.00** 1.00**
Left tail 1.00** 1.00** 0.84 1.00** 1.00**
Right tail 1.00** 1.00** 0.17 1.00** 1.00**
Both tails 1.00** 1.00** 0.68 1.00** 1.00**
Centre 1.00** 1.00** 0.34 1.00** 1.00**

3 year Uniform 1.00** 1.00** 1.00** 1.00** 1.00**
Left tail 1.00** 1.00** 1.00** 1.00** 1.00**
Right tail 1.00** 1.00** 1.00** 1.00** 1.00**
Both tails 1.00** 1.00** 1.00** 1.00** 1.00**
Centre 1.00** 1.00** 1.00** 1.00** 1.00**

5 year Uniform 1.00** 1.00** 1.00** 1.00** 1.00**
Left tail 1.00** 1.00** 1.00** 1.00** 1.00**
Right tail 0.90 1.00** 1.00** 1.00** 1.00**
Both tails 1.00** 1.00** 1.00** 1.00** 1.00**
Centre 1.00** 1.00** 1.00** 1.00** 1.00**

7 year Uniform 1.00** 1.00** 1.00** 1.00** 1.00**
Left tail 1.00** 1.00** 1.00** 1.00** 1.00**
Right tail 1.00** 1.00** 1.00** 1.00** 1.00**
Both tails 1.00** 1.00** 1.00** 1.00** 1.00**
Centre 1.00** 1.00** 1.00** 1.00** 1.00**

10 year Uniform 1.00** 1.00** 1.00** 1.00** 1.00**
Left tail 1.00** 1.00** 1.00** 1.00** 1.00**
Right tail 1.00** 1.00** 1.00** 1.00** 1.00**
Both tails 1.00** 1.00** 1.00** 1.00** 1.00**
Centre 1.00** 1.00** 1.00** 1.00** 1.00**

20 year Uniform 1.00** 1.00** 1.00** 1.00** 1.00**
Left tail 1.00** 1.00** 1.00** 1.00** 1.00**
Right tail 1.00** 1.00** 1.00** 1.00** 1.00**
Both tails 1.00** 1.00** 1.00** 1.00** 1.00**
Centre 1.00** 1.00** 1.00** 1.00** 1.00**
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Table S49: FQ-AL250 CRPS p-values: Commodity index returns

Asset Weight
GARCH EDF FQ-AL

CCC DCC 250 2000 2000

Copper Uniform 0.14 0.02 1.00** 1.00** 1.00**
Left tail 0.68 0.06 1.00** 1.00** 1.00**
Right tail 0.01 0.03 1.00** 1.00** 1.00**
Both tails 0.01 0.00 1.00** 1.00** 1.00**
Centre 0.48 0.28 1.00** 1.00** 1.00**

Corn Uniform 0.00 1.00** 1.00** 1.00** 1.00**
Left tail 0.00 1.00** 1.00** 1.00** 1.00**
Right tail 0.00 1.00** 1.00** 1.00** 1.00**
Both tails 0.00 1.00** 1.00** 1.00** 1.00**
Centre 0.00 1.00** 1.00** 1.00** 1.00**

Gold Uniform 1.00** 0.63 0.00 0.00 1.00**
Left tail 1.00** 0.93 0.00 0.00 1.00**
Right tail 1.00** 0.01 0.00 0.00 1.00**
Both tails 1.00** 0.00 0.00 0.00 1.00**
Centre 1.00** 1.00** 0.00 0.00 1.00**

Live Cattle Uniform 0.00 0.00 0.00 0.00 1.00**
Left tail 0.00 0.00 0.00 0.00 1.00**
Right tail 0.00 0.00 0.00 0.00 1.00**
Both tails 0.00 0.00 0.00 0.00 1.00**
Centre 0.00 0.00 0.00 0.00 1.00**

Natural Gas Uniform 0.65 0.00 1.00** 1.00** 1.00**
Left tail 0.00 0.00 1.00** 1.00** 1.00**
Right tail 1.00** 0.00 1.00** 1.00** 1.00**
Both tails 0.34 0.00 1.00** 1.00** 1.00**
Centre 0.82 0.00 1.00** 1.00** 1.00**

Soybean Uniform 1.00** 0.00 1.00** 1.00** 1.00**
Left tail 1.00** 0.00 1.00** 1.00** 1.00**
Right tail 1.00** 0.00 0.79 0.99** 1.00**
Both tails 1.00** 0.00 0.99** 1.00** 1.00**
Centre 1.00** 0.00 1.00** 1.00** 1.00**

Sugar Uniform 1.00** 1.00** 1.00** 1.00** 1.00**
Left tail 1.00** 1.00** 1.00** 1.00** 1.00**
Right tail 1.00** 1.00** 1.00** 1.00** 1.00**
Both tails 1.00** 1.00** 1.00** 1.00** 1.00**
Centre 1.00** 1.00** 1.00** 1.00** 1.00**

WTI Oil Uniform 0.41 1.00** 1.00** 1.00** 1.00**
Left tail 1.00** 1.00** 1.00** 1.00** 1.00**
Right tail 0.00 1.00** 1.00** 1.00** 1.00**
Both tails 0.07 1.00** 1.00** 1.00** 1.00**
Centre 0.70 1.00** 1.00** 1.00** 1.00**
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Table S50: FQ-AB250 CRPS p-values: Exchange rate returns

Asset Weight
GARCH EDF FQ-AB

CCC DCC 250 2000 2000

AUD Uniform 1.00** 0.00 1.00** 1.00** 1.00**
Right tail 1.00** 0.00 1.00** 1.00** 1.00**
Left tail 0.81 0.73 1.00** 1.00** 1.00**
Both tails 1.00** 0.00 1.00** 1.00** 1.00**
Centre 1.00** 0.46 1.00** 1.00** 1.00**

CAD Uniform 0.00 0.04 1.00** 1.00** 1.00**
Right tail 0.01 0.00 1.00** 1.00** 1.00**
Left tail 0.00 0.20 1.00** 1.00** 1.00**
Both tails 0.00 0.00 1.00** 1.00** 1.00**
Centre 0.35 0.73 1.00** 1.00** 1.00**

CHF Uniform 1.00** 0.00 0.49 0.15 0.86
Right tail 1.00** 0.00 0.56 0.36 0.73
Left tail 1.00** 0.00 0.39 0.07 0.90
Both tails 1.00** 0.00 0.42 0.02 0.94
Centre 1.00** 0.00 0.54 0.33 0.76

EUR Uniform 1.00** 1.00** 1.00** 1.00** 1.00**
Right tail 1.00** 1.00** 1.00** 1.00** 1.00**
Left tail 1.00** 1.00** 1.00** 1.00** 1.00**
Both tails 1.00** 1.00** 1.00** 1.00** 1.00**
Centre 1.00** 1.00** 1.00** 1.00** 1.00**

GBP Uniform 1.00** 0.00 1.00** 1.00** 1.00**
Right tail 1.00** 0.00 1.00** 1.00** 1.00**
Left tail 1.00** 0.03 1.00** 1.00** 1.00**
Both tails 1.00** 0.00 1.00** 1.00** 1.00**
Centre 1.00** 0.04 1.00** 1.00** 1.00**

JPY Uniform 1.00** 1.00** 1.00** 1.00** 1.00**
Right tail 0.34 1.00** 1.00** 1.00** 1.00**
Left tail 1.00** 0.98* 1.00** 1.00** 1.00**
Both tails 0.78 1.00** 1.00** 1.00** 1.00**
Centre 1.00** 1.00** 1.00** 1.00** 1.00**

NZD Uniform 0.00 1.00** 1.00** 1.00** 1.00**
Right tail 0.03 1.00** 1.00** 1.00** 1.00**
Left tail 0.00 1.00** 1.00** 1.00** 1.00**
Both tails 0.00 1.00** 1.00** 1.00** 1.00**
Centre 0.16 1.00** 1.00** 1.00** 1.00**

SEK Uniform 0.89 1.00** 1.00** 1.00** 1.00**
Right tail 0.53 1.00** 1.00** 1.00** 1.00**
Left tail 0.78 1.00** 1.00** 1.00** 1.00**
Both tails 0.27 1.00** 1.00** 1.00** 1.00**
Centre 0.99** 1.00** 1.00** 1.00** 1.00**
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Table S51: FQ-AB250 CRPS p-values: Interest rate changes

Asset Weight
GARCH EDF FQ-AB

CCC DCC 250 2000 2000

6 month Uniform 0.00 0.00 0.00 1.00** 1.00**
Left tail 0.00 0.00 0.00 1.00** 1.00**
Right tail 0.00 0.00 0.00 1.00** 1.00**
Both tails 0.00 0.00 0.00 1.00** 1.00**
Centre 0.00 0.00 0.00 0.34 1.00**

1 year Uniform 1.00** 1.00** 0.00 1.00** 1.00**
Left tail 1.00** 1.00** 0.00 1.00** 1.00**
Right tail 1.00** 1.00** 0.00 1.00** 1.00**
Both tails 1.00** 1.00** 0.00 1.00** 1.00**
Centre 1.00** 1.00** 0.00 1.00** 1.00**

2 year Uniform 1.00** 1.00** 1.00** 1.00** 1.00**
Left tail 1.00** 1.00** 0.95 1.00** 1.00**
Right tail 1.00** 1.00** 1.00** 1.00** 1.00**
Both tails 1.00** 1.00** 0.92 1.00** 1.00**
Centre 1.00** 1.00** 1.00** 1.00** 1.00**

3 year Uniform 1.00** 1.00** 1.00** 1.00** 1.00**
Left tail 1.00** 1.00** 1.00** 1.00** 1.00**
Right tail 1.00** 1.00** 1.00** 1.00** 1.00**
Both tails 1.00** 1.00** 1.00** 1.00** 1.00**
Centre 1.00** 1.00** 1.00** 1.00** 1.00**

5 year Uniform 1.00** 1.00** 1.00** 1.00** 1.00**
Left tail 1.00** 1.00** 1.00** 1.00** 1.00**
Right tail 0.98* 1.00** 1.00** 1.00** 1.00**
Both tails 1.00** 1.00** 1.00** 1.00** 1.00**
Centre 1.00** 1.00** 1.00** 1.00** 1.00**

7 year Uniform 1.00** 1.00** 1.00** 1.00** 1.00**
Left tail 1.00** 1.00** 1.00** 1.00** 1.00**
Right tail 1.00** 1.00** 1.00** 1.00** 1.00**
Both tails 1.00** 1.00** 1.00** 1.00** 1.00**
Centre 1.00** 1.00** 1.00** 1.00** 1.00**

10 year Uniform 1.00** 1.00** 1.00** 1.00** 1.00**
Left tail 1.00** 1.00** 1.00** 1.00** 1.00**
Right tail 1.00** 1.00** 1.00** 1.00** 1.00**
Both tails 1.00** 1.00** 1.00** 1.00** 1.00**
Centre 1.00** 1.00** 1.00** 1.00** 1.00**

20 year Uniform 1.00** 1.00** 1.00** 1.00** 1.00**
Left tail 1.00** 1.00** 1.00** 1.00** 1.00**
Right tail 1.00** 1.00** 1.00** 1.00** 1.00**
Both tails 1.00** 1.00** 1.00** 1.00** 1.00**
Centre 1.00** 1.00** 1.00** 1.00** 1.00**
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Table S52: FQ-AB250 CRPS p-values: Commodity index returns

Asset Weight
GARCH EDF FQ-AB

CCC DCC 250 2000 2000

Copper Uniform 0.92 0.67 1.00** 1.00** 1.00**
Left tail 0.98* 0.34 1.00** 1.00** 1.00**
Right tail 0.11 0.32 1.00** 1.00** 1.00**
Both tails 0.06 0.00 1.00** 1.00** 1.00**
Centre 1.00** 1.00** 1.00** 1.00** 1.00**

Corn Uniform 0.00 1.00** 1.00** 1.00** 1.00**
Left tail 0.00 1.00** 1.00** 1.00** 1.00**
Right tail 0.00 1.00** 1.00** 1.00** 1.00**
Both tails 0.00 1.00** 1.00** 1.00** 1.00**
Centre 0.00 1.00** 1.00** 1.00** 1.00**

Gold Uniform 1.00** 1.00** 0.98* 1.00** 1.00**
Left tail 1.00** 1.00** 0.94 1.00** 1.00**
Right tail 1.00** 1.00** 0.96* 1.00** 1.00**
Both tails 1.00** 1.00** 0.99** 1.00** 1.00**
Centre 1.00** 1.00** 0.96* 1.00** 1.00**

Live Cattle Uniform 1.00** 0.04 1.00** 1.00** 1.00**
Left tail 1.00** 0.00 1.00** 1.00** 1.00**
Right tail 0.65 0.90 1.00** 1.00** 1.00**
Both tails 1.00** 0.00 1.00** 1.00** 1.00**
Centre 1.00** 0.74 1.00** 1.00** 1.00**

Natural Gas Uniform 1.00** 0.00 1.00** 1.00** 1.00**
Left tail 0.16 0.00 1.00** 1.00** 1.00**
Right tail 1.00** 0.00 1.00** 1.00** 1.00**
Both tails 0.67 0.00 1.00** 1.00** 1.00**
Centre 1.00** 0.36 1.00** 1.00** 1.00**

Soybean Uniform 1.00** 0.00 1.00** 1.00** 1.00**
Left tail 1.00** 0.00 1.00** 1.00** 1.00**
Right tail 1.00** 0.00 1.00** 1.00** 1.00**
Both tails 1.00** 0.00 1.00** 1.00** 1.00**
Centre 1.00** 0.00 1.00** 1.00** 1.00**

Sugar Uniform 1.00** 1.00** 1.00** 1.00** 1.00**
Left tail 1.00** 1.00** 1.00** 1.00** 1.00**
Right tail 1.00** 1.00** 1.00** 1.00** 1.00**
Both tails 1.00** 1.00** 1.00** 1.00** 1.00**
Centre 1.00** 1.00** 1.00** 1.00** 1.00**

WTI Oil Uniform 1.00** 1.00** 1.00** 1.00** 1.00**
Left tail 1.00** 1.00** 1.00** 1.00** 1.00**
Right tail 0.00 1.00** 1.00** 1.00** 1.00**
Both tails 0.57 1.00** 1.00** 1.00** 1.00**
Centre 1.00** 1.00** 1.00** 1.00** 1.00**
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Figure S9: Sample score mean: Exchange rate returns with CCC-GARCH
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The figure illustrates the relative score sample mean in Equation 7.1 based on 5,000 scores. A
value larger than 1 means that the scoring rule is able to distinguish between the misspecified
model and the true DGP. We generate a confidence interval covering the area between the 0.25-
and 0.75-quantiles of the sample mean based on a sample size of 100 through bootstrap with 5,000
repetitions.
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Figure S10: Sample score mean: Exchange rate returns with DCC-GARCH
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The figure illustrates the relative score sample mean in Equation 7.1 based on 5,000 scores. A
value larger than 1 means that the scoring rule is able to distinguish between the misspecified
model and the true DGP. We generate a confidence interval covering the area between the 0.25-
and 0.75-quantiles of the sample mean based on a sample size of 100 through bootstrap with 5,000
repetitions.
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Figure S11: Sample score mean: Exchange rate returns with EDFC
250
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The figure illustrates the relative score sample mean in Equation 7.1 based on 5,000 scores. A
value larger than 1 means that the scoring rule is able to distinguish between the misspecified
model and the true DGP. We generate a confidence interval covering the area between the 0.25-
and 0.75-quantiles of the sample mean based on a sample size of 100 through bootstrap with 5,000
repetitions.
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Figure S12: Sample score mean: Exchange rate returns with FQ-ALC
250
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The figure illustrates the relative score sample mean in Equation 7.1 based on 5,000 scores. A
value larger than 1 means that the scoring rule is able to distinguish between the misspecified
model and the true DGP. We generate a confidence interval covering the area between the 0.25-
and 0.75-quantiles of the sample mean based on a sample size of 100 through bootstrap with 5,000
repetitions.
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Figure S13: Sample score mean: Exchange rate returns with FQ-ABC
250
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The figure illustrates the relative score sample mean in Equation 7.1 based on 5,000 scores. A
value larger than 1 means that the scoring rule is able to distinguish between the misspecified
model and the true DGP. We generate a confidence interval covering the area between the 0.25-
and 0.75-quantiles of the sample mean based on a sample size of 100 through bootstrap with 5,000
repetitions.
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Figure S14: Sample score mean: Exchange rate returns with CCC-GARCH
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The figure illustrates the relative score sample mean in Equation 7.1 based on 5,000 scores. A
value larger than 1 means that the scoring rule is able to distinguish between the misspecified
model and the true DGP. We generate a confidence interval covering the area between the 0.25-
and 0.75-quantiles of the sample mean based on a sample size of 100 through bootstrap with 5,000
repetitions.
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Figure S15: Sample score mean: Exchange rate returns with DCC-GARCH
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The figure illustrates the relative score sample mean in Equation 7.1 based on 5,000 scores. A
value larger than 1 means that the scoring rule is able to distinguish between the misspecified
model and the true DGP. We generate a confidence interval covering the area between the 0.25-
and 0.75-quantiles of the sample mean based on a sample size of 100 through bootstrap with 5,000
repetitions.
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Figure S16: Sample score mean: Exchange rate returns with EDFC
250
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The figure illustrates the relative score sample mean in Equation 7.1 based on 5,000 scores. A
value larger than 1 means that the scoring rule is able to distinguish between the misspecified
model and the true DGP. We generate a confidence interval covering the area between the 0.25-
and 0.75-quantiles of the sample mean based on a sample size of 100 through bootstrap with 5,000
repetitions.
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Figure S17: Sample score mean: Exchange rate returns with FQ-ALC
250
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The figure illustrates the relative score sample mean in Equation 7.1 based on 5,000 scores. A
value larger than 1 means that the scoring rule is able to distinguish between the misspecified
model and the true DGP. We generate a confidence interval covering the area between the 0.25-
and 0.75-quantiles of the sample mean based on a sample size of 100 through bootstrap with 5,000
repetitions.



PART 7. SAMPLE SCORE MEAN OF SCORING RULES 78

Figure S18: Sample score mean: Exchange rate returns with FQ-ABC
250
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The figure illustrates the relative score sample mean in Equation 7.1 based on 5,000 scores. A
value larger than 1 means that the scoring rule is able to distinguish between the misspecified
model and the true DGP. We generate a confidence interval covering the area between the 0.25-
and 0.75-quantiles of the sample mean based on a sample size of 100 through bootstrap with 5,000
repetitions.
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Figure S19: Sample score mean: Commodity index returns with CCC-GARCH
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The figure illustrates the relative score sample mean in Equation 7.1 based on 5,000 scores. A
value larger than 1 means that the scoring rule is able to distinguish between the misspecified
model and the true DGP. We generate a confidence interval covering the area between the 0.25-
and 0.75-quantiles of the sample mean based on a sample size of 100 through bootstrap with 5,000
repetitions.
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Figure S20: Sample score mean: Commodity index returns with DCC-GARCH
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The figure illustrates the relative score sample mean in Equation 7.1 based on 5,000 scores. A
value larger than 1 means that the scoring rule is able to distinguish between the misspecified
model and the true DGP. We generate a confidence interval covering the area between the 0.25-
and 0.75-quantiles of the sample mean based on a sample size of 100 through bootstrap with 5,000
repetitions.
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Figure S21: Sample score mean: Commodity index returns with EDFC
250
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The figure illustrates the relative score sample mean in Equation 7.1 based on 5,000 scores. A
value larger than 1 means that the scoring rule is able to distinguish between the misspecified
model and the true DGP. We generate a confidence interval covering the area between the 0.25-
and 0.75-quantiles of the sample mean based on a sample size of 100 through bootstrap with 5,000
repetitions.
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Figure S22: Sample score mean: Commodity index returns with FQ-ALC
250
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The figure illustrates the relative score sample mean in Equation 7.1 based on 5,000 scores. A
value larger than 1 means that the scoring rule is able to distinguish between the misspecified
model and the true DGP. We generate a confidence interval covering the area between the 0.25-
and 0.75-quantiles of the sample mean based on a sample size of 100 through bootstrap with 5,000
repetitions.
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Figure S23: Sample score mean: Commodity index returns with FQ-ABC
250
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The figure illustrates the relative score sample mean in Equation 7.1 based on 5,000 scores. A
value larger than 1 means that the scoring rule is able to distinguish between the misspecified
model and the true DGP. We generate a confidence interval covering the area between the 0.25-
and 0.75-quantiles of the sample mean based on a sample size of 100 through bootstrap with 5,000
repetitions.
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Figure S24: Sample score mean: Interest rate changes with CCC-GARCH
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The figure illustrates the relative score sample mean in Equation 7.1 based on 5,000 scores. A
value larger than 1 means that the scoring rule is able to distinguish between the misspecified
model and the true DGP. We generate a confidence interval covering the area between the 0.25-
and 0.75-quantiles of the sample mean based on a sample size of 100 through bootstrap with 5,000
repetitions.
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Figure S25: Sample score mean: Interest rate changes with DCC-GARCH
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The figure illustrates the relative score sample mean in Equation 7.1 based on 5,000 scores. A
value larger than 1 means that the scoring rule is able to distinguish between the misspecified
model and the true DGP. We generate a confidence interval covering the area between the 0.25-
and 0.75-quantiles of the sample mean based on a sample size of 100 through bootstrap with 5,000
repetitions.
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Figure S26: Sample score mean: Interest rate changes with EDFC
250
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The figure illustrates the relative score sample mean in Equation 7.1 based on 5,000 scores. A
value larger than 1 means that the scoring rule is able to distinguish between the misspecified
model and the true DGP. We generate a confidence interval covering the area between the 0.25-
and 0.75-quantiles of the sample mean based on a sample size of 100 through bootstrap with 5,000
repetitions.
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Figure S27: Sample score mean: Interest rate changes with FQ-ALC
250
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The figure illustrates the relative score sample mean in Equation 7.1 based on 5,000 scores. A
value larger than 1 means that the scoring rule is able to distinguish between the misspecified
model and the true DGP. We generate a confidence interval covering the area between the 0.25-
and 0.75-quantiles of the sample mean based on a sample size of 100 through bootstrap with 5,000
repetitions.
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Figure S28: Sample score mean: Interest rate changes with FQ-ABC
250
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The figure illustrates the relative score sample mean in Equation 7.1 based on 5,000 scores. A
value larger than 1 means that the scoring rule is able to distinguish between the misspecified
model and the true DGP. We generate a confidence interval covering the area between the 0.25-
and 0.75-quantiles of the sample mean based on a sample size of 100 through bootstrap with 5,000
repetitions.
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Figure S29: Error density with CCC-GARCH as DGP

VS
0.

5 41%
DCC-GARCH

31%
EDFC

250

32%
EDFC

2000

16%
FQ-ALC

250

18%
FQ-ALC

2000

40%
FQ-ABC

250

39%
FQ-ABC

2000

VS
1.

0 42% 37% 37% 32% 33% 46%

Ex
ch

an
ge

 ra
te

 re
tu

rn
s

45%

VS
2.

0 42% 48% 46% 52% 53% 56% 53%

ES

45% 29% 28% 41% 42% 48% 47%

VS
0.

5 33% 35% 33% 18% 21% 44% 41%

VS
1.

0 32% 42% 37% 37% 40% 50%

In
te

re
st

 ra
te

 c
ha

ng
es

45%

VS
2.

0 33% 51% 44% 60% 61% 59% 53%

ES

42% 31% 26% 43% 44% 47% 45%

VS
0.

5 45% 37% 36% 7% 6% 49% 47%

VS
1.

0 45% 42% 41% 26% 26% 53%

Co
m

m
od

ity
 in

de
x 

re
tu

rn
s

51%

VS
2.

0 46% 55% 53% 51% 51% 59% 57%

ES

47% 41% 39% 35% 35% 50% 49%

This figure displays the density of the difference between the scores of the DGP and the misspecified
models described in Equation 7.3. A Gaussian kernel is used to smooth the densities. The shaded
areas correspond to negative values, where a lower score is assigned to the misspecified models. In
the upper right corner of each sub-figures, the probability of the shaded area is displayed. The
dotted vertical line shows the expectation of the density. For clarity, we limit the sub-figures to
values between the 0.001- and 0.999-quantiles. Figures for alternative DGP can be found in the
supplementary materials.
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Figure S30: Error density with EDFC
250 as DGP
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This figure displays the density of the difference between the scores of the DGP and the misspecified
models described in Equation 7.3. A Gaussian kernel is used to smooth the densities. The shaded
areas correspond to negative values, where a lower score is assigned to the misspecified models. In
the upper right corner of each sub-figures, the probability of the shaded area is displayed. The
dotted vertical line shows the expectation of the density. For clarity, we limit the sub-figures to
values between the 0.001- and 0.999-quantiles. Figures for alternative DGP can be found in the
supplementary materials.
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Figure S31: Error density with EDFC
2000 as DGP

VS
0.

5 13%
CCC-GARCH

13%
DCC-GARCH

37%
EDFC

250

26%
FQ-ALC

250

29%
FQ-ALC

2000

43%
FQ-ABC

250

47%
FQ-ABC

2000

VS
1.

0 11% 12% 38% 40% 41% 44%

Ex
ch

an
ge

 ra
te

 re
tu

rn
s

45%

VS
2.

0 13% 14% 41% 57% 58% 47% 51%

ES

22% 22% 42% 44% 45% 48% 48%

VS
0.

5 25% 22% 40% 26% 30% 45% 47%

VS
1.

0 24% 20% 42% 41% 43% 47%

In
te

re
st

 ra
te

 c
ha

ng
es

47%

VS
2.

0 23% 20% 48% 63% 64% 53% 57%

ES

19% 19% 46% 45% 46% 48% 46%

VS
0.

5 28% 28% 38% 11% 10% 45% 47%

VS
1.

0 25% 25% 38% 31% 31% 43%

Co
m

m
od

ity
 in

de
x 

re
tu

rn
s

46%

VS
2.

0 20% 20% 40% 53% 53% 44% 47%

ES

30% 30% 40% 38% 39% 48% 49%

This figure displays the density of the difference between the scores of the DGP and the misspecified
models described in Equation 7.3. A Gaussian kernel is used to smooth the densities. The shaded
areas correspond to negative values, where a lower score is assigned to the misspecified models. In
the upper right corner of each sub-figures, the probability of the shaded area is displayed. The
dotted vertical line shows the expectation of the density. For clarity, we limit the sub-figures to
values between the 0.001- and 0.999-quantiles. Figures for alternative DGP can be found in the
supplementary materials.
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Figure S32: Error density with FQ-ALC
250 as DGP
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This figure displays the density of the difference between the scores of the DGP and the misspecified
models described in Equation 7.3. A Gaussian kernel is used to smooth the densities. The shaded
areas correspond to negative values, where a lower score is assigned to the misspecified models. In
the upper right corner of each sub-figures, the probability of the shaded area is displayed. The
dotted vertical line shows the expectation of the density. For clarity, we limit the sub-figures to
values between the 0.001- and 0.999-quantiles. Figures for alternative DGP can be found in the
supplementary materials.
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Figure S33: Error density with FQ-ALC
2000 as DGP
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This figure displays the density of the difference between the scores of the DGP and the misspecified
models described in Equation 7.3. A Gaussian kernel is used to smooth the densities. The shaded
areas correspond to negative values, where a lower score is assigned to the misspecified models. In
the upper right corner of each sub-figures, the probability of the shaded area is displayed. The
dotted vertical line shows the expectation of the density. For clarity, we limit the sub-figures to
values between the 0.001- and 0.999-quantiles. Figures for alternative DGP can be found in the
supplementary materials.
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Figure S34: Error density with FQ-ABC
250 as DGP
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This figure displays the density of the difference between the scores of the DGP and the misspecified
models described in Equation 7.3. A Gaussian kernel is used to smooth the densities. The shaded
areas correspond to negative values, where a lower score is assigned to the misspecified models. In
the upper right corner of each sub-figures, the probability of the shaded area is displayed. The
dotted vertical line shows the expectation of the density. For clarity, we limit the sub-figures to
values between the 0.001- and 0.999-quantiles. Figures for alternative DGP can be found in the
supplementary materials.
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Figure S35: Error density with FQ-ABC
2000 as DGP
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This figure displays the density of the difference between the scores of the DGP and the misspecified
models described in Equation 7.3. A Gaussian kernel is used to smooth the densities. The shaded
areas correspond to negative values, where a lower score is assigned to the misspecified models. In
the upper right corner of each sub-figures, the probability of the shaded area is displayed. The
dotted vertical line shows the expectation of the density. For clarity, we limit the sub-figures to
values between the 0.001- and 0.999-quantiles. Figures for alternative DGP can be found in the
supplementary materials.
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