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DGP1 DGP2 DGP3 DGP4 DGP5 DGP6 DGP7 DGP8

n=100

c=0.5 0.009 0.016 0.788 0.844 0.596 0.892 0.420 0.244

c=1 0.022 0.014 0.872 0.888 0.716 0.956 0.504 0.392

c=2 0.049 0.055 0.928 0.960 0.812 0.996 0.792 0.532

c=2.5 0.071 0.099 0.964 0.992 0.820 0.996 0.800 0.600

n=200

c=0.5 0.014 0.011 0.996 0.996 0.936 1 0.78 0.544

c=1 0.015 0.015 1 1 0.98 0.996 0.86 0.668

c=2 0.04 0.033 0.996 1 0.968 1 0.944 0.828

c=2.5 0.043 0.06 1 1 0.98 1 0.968 0.844

n=500

c=0.5 0.008 0.002 1 1 1 1 1 0.98

c=1 0.022 0.014 1 1 1 1 1 0.996

c=2 0.022 0.016 1 1 1 1 1 1

c=2.5 0.038 0.048 1 1 1 1 1 1

DGP1 DGP2 DGP3 DGP4 DGP5 DGP6 DGP7 DGP8

n=100

c=0.5 0.021 0.026 0.856 0.892 0.644 0.928 0.524 0.316

c=1 0.034 0.028 0.908 0.904 0.78 0.976 0.628 0.476

c=2 0.077 0.09 0.952 0.96 0.86 0.996 0.844 0.604

c=2.5 0.11 0.15 0.972 0.992 0.86 1 0.868 0.7

n=200

c=0.5 0.025 0.017 1 1 0.964 1 0.856 0.644

c=1 0.025 0.023 1 1 0.984 1 0.912 0.756

c=2 0.066 0.067 0.996 1 0.988 1 0.968 0.884

c=2.5 0.073 0.107 1 1 0.992 1 0.988 0.896

n=500

c=0.5 0.012 0.006 1 1 1 1 1 0.992

c=1 0.032 0.026 1 1 1 1 1 0.996

c=2 0.06 0.032 1 1 1 1 1 1

c=2.5 0.07 0.09 1 1 1 1 1 1

Table 1: Empirical Rejection Frequency of the Test �n,1 (d1=d2=d3=1)
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DGP1 DGP2 DGP3 DGP4 DGP5 DGP6 DGP7 DGP8

n=100

CMn 0.054 0.058 0.920 0.548 0.504 0.412 0.384 0.188

KSn 0.042 0.056 0.780 0.404 0.380 0.288 0.292 0.156

HELn 0.072 0.055 0.412 0.658 0.454 0.920 0.728 0.560

CHFn 0.078 0.079 0.792 0.844 0.592 0.944 0.656 0.420

SELn 0.078 0.066 0.952 0.948 0.852 1 0.832 0.564

n=200

CMn 0.045 0.056 0.992 0.748 0.788 0.680 0.476 0.360

KSn 0.067 0.053 0.952 0.552 0.660 0.532 0.336 0.284

HELn 0.045 0.025 0.829 0.870 0.485 1 0.984 0.852

CHFn 0.063 0.062 0.940 0.968 0.848 1 0.864 0.604

SELn 0.044 0.044 1 1 0.98 1 0.976 0.864

n=500

CMn 0.025 0.046 1 0.984 0.992 0.984 0.824 0.728

KSn 0.042 0.044 1 0.884 0.976 0.912 0.76 0.592

HELn 0.034 0.03 0.994 0.997 0.909 1 1 1

CHFn 0.048 0.032 1 1 1 1 1 0.876

SELn 0.048 0.038 1 1 1 1 1 1

n=1000

CMn 0.048 0.042 1 1 1 1 0.976 0.904

KSn 0.042 0.044 1 0.992 1 1 0.952 0.804

HELn 0.052 0.026 1 1 1 1 1 1

CHFn 0.036 0.024 1 1 1 1 1 1

SELn 0.012 0.036 1 1 1 1 1 1

Table 2: Comparison of Tests for Causality (d1=d2=d3=1)
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DGP1 DGP2 DGP3 DGP4 DGP5 DGP6 DGP7 DGP8

n=100

CMn 0.094 0.101 0.964 0.652 0.644 0.480 0.472 0.304

KSn 0.100 0.111 0.868 0.492 0.496 0.428 0.408 0.232

HELn 0.106 0.085 0.468 0.718 0.529 0.928 0.772 0.636

CHFn 0.122 0.115 0.844 0.888 0.688 0.976 0.728 0.552

SELn 0.117 0.109 0.972 0.968 0.916 1 0.892 0.648

n=200

CMn 0.095 0.100 1 0.856 0.904 0.752 0.592 0.508

KSn 0.096 0.089 0.988 0.676 0.756 0.676 0.484 0.404

HELn 0.08 0.05 0.889 0.912 0.602 1 1 0.904

CHFn 0.100 0.101 0.960 0.988 0.908 1 0.924 0.708

SELn 0.08 0.068 1 1 0.992 1 0.992 0.9

n=500

CMn 0.052 0.065 1 0.992 1 0.992 0.896 0.792

KSn 0.066 0.068 1 0.944 0.992 0.960 0.836 0.696

HELn 0.075 0.055 0.996 0.997 0.951 0.998 1 1

CHFn 0.068 0.052 1 1 1 1 1 0.924

SELn 0.08 0.068 1 1 1 1 1 1

n=1000

CMn 0.112 0.076 1 1 1 1 0.992 0.936

KSn 0.088 0.074 1 1 1 1 0.968 0.872

HELn 0.078 0.070 1 1 1 1 1 1

CHFn 0.080 0.076 1 1 1 1 1 1

SELn 0.042 0.06 1 1 1 1 1 1

Table 2: Comparison of Tests for Causality (d1=d2=d3=1, cont.)
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DGP1' DGP2' DGP3' DGP4' DGP5' DGP6' DGP7' DGP8'
n=100
CMn 0.029 0.040 0.684 0.368 0.204 0.608 0.248 0.344
KSn 0.032 0.045 0.440 0.304 0.108 0.512 0.200 0.312
CHFn 0.071 0.072 0.708 0.812 0.532 0.800 0.396 0.396
SELn 0.067 0.053 0.924 0.92 0.788 0.968 0.504 0.496

n=200
CMn 0.053 0.028 0.964 0.656 0.352 0.872 0.336 0.432
KSn 0.040 0.025 0.792 0.480 0.196 0.780 0.292 0.388
CHFn 0.049 0.051 0.920 0.972 0.800 0.988 0.588 0.640
SELn 0.044 0.036 1 1 0.984 1 0.772 0.84

n=500
CMn 0.068 0.028 1 0.936 0.692 0.992 0.632 0.764
KSn 0.056 0.04 0.996 0.784 0.456 0.988 0.552 0.656
CHFn 0.018 0.052 1 1 0.996 1 0.872 0.944
SELn 0.024 0.064 1 1 1 1 1 0.996

n=1000
CMn 0.076 0.033 1 1 0.952 1 0.912 0.968
KSn 0.062 0.048 1 0.952 0.856 1 0.832 0.944
HELn 0.014 0.076 1 1 1 1 1 1
CHFn 0.008 0.088 1 1 1 1 1 1

DGP1' DGP2' DGP3' DGP4' DGP5' DGP6' DGP7' DGP8'
n=100
CMn 0.068 0.088 0.788 0.472 0.332 0.712 0.344 0.428
KSn 0.064 0.076 0.632 0.408 0.224 0.624 0.296 0.400
CHFn 0.106 0.114 0.756 0.880 0.624 0.892 0.524 0.504
SELn 0.11 0.087 0.944 0.96 0.836 0.988 0.616 0.624

n=200
CMn 0.104 0.060 0.984 0.756 0.468 0.908 0.456 0.528
KSn 0.104 0.064 0.896 0.588 0.332 0.848 0.408 0.468
CHFn 0.084 0.105 0.956 0.992 0.872 1 0.716 0.792
SELn 0.075 0.058 1 1 0.996 1 0.836 0.872

n=500
CMn 0.127 0.056 1 0.952 0.824 1 0.732 0.824
KSn 0.104 0.061 1 0.876 0.62 1 0.644 0.772
CHFn 0.042 0.082 1 1 0.998 1 0.904 0.968
SELn 0.048 0.096 1 1 1 1 1 1

n=1000
CMn 0.112 0.066 1 1 0.992 1 0.964 0.984
KSn 0.092 0.065 1 0.992 0.924 1 0.920 0.960
CHFn 0.016 0.104 1 1 1 1 1 1
SELn 0.048 0.132 1 1 1 1 1 1

Table 3: Comparison of Tests for Causality (d1=2, d2=d3=1)

5%

10%
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DGP1'' DGP2'' DGP3'' DGP4'' DGP5'' DGP6'' DGP7'' DGP8''

n=200

CMn 0.036 0.044 0.724 0.368 0.236 0.772 0.320 0.440

KSn 0.052 0.04 0.344 0.276 0.128 0.684 0.256 0.408

CHFn 0.039 0.021 0.872 0.960 0.612 0.904 0.408 0.480

SELn 0.071 0.05 1 1 0.904 0.992 0.636 0.728

n=500

CMn 0.044 0.055 1.000 0.852 0.464 0.996 0.544 0.808

KSn 0.047 0.042 0.872 0.656 0.280 0.976 0.472 0.740

CHFn 0.044 0.020 1 1 0.964 1 0.792 0.884

SELn 0.066 0.046 1 1 0.992 1 0.936 1

n=1000

CMn 0.056 0.032 1 0.976 0.804 1 0.776 0.960

KSn 0.078 0.016 1 0.864 0.576 1 0.752 0.944

CHFn 0.040 0.088 1 1 1 1 0.884 1

SELn 0.074 0.082 1 1 1 1 1 1

DGP1'' DGP2'' DGP3'' DGP4'' DGP5'' DGP6'' DGP7'' DGP8''

n=200

CMn 0.084 0.068 0.832 0.532 0.380 0.832 0.416 0.540

KSn 0.116 0.06 0.572 0.420 0.248 0.788 0.376 0.480

CHFn 0.061 0.042 0.888 0.976 0.696 0.952 0.492 0.636

SELn 0.128 0.077 1 1 0.94 0.996 0.716 0.796

n=500

CMn 0.081 0.068 1.000 0.892 0.656 0.996 0.640 0.856

KSn 0.096 0.057 0.944 0.784 0.444 0.988 0.588 0.824

CHFn 0.074 0.038 1 1 0.976 1 0.816 0.960

SELn 0.114 0.062 1 1 0.996 1 0.964 1

n=1000

CMn 0.08 0.072 1 0.992 0.888 1 0.846 0.976

KSn 0.112 0.044 1 0.920 0.704 1 0.800 0.966

CHFn 0.100 0.144 1 1 1 1 0.892 1

SELn 0.114 0.102 1 1 1 1 1 1

5%

10%

Table 4: Comparison of Tests for Causality (d1=3, d2=d3=1)
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H0: Row doesn't cause column Canada France Italy UK Canada France Italy UK

Canada  Ly=1,  DXt-1  used - 2.65 7.36a 3.47c
- 1.63c 2.88a

-0.70
 Ly=2,  DXt-1  used - 2.65 7.56a 3.47c

- 2.65a 3.65a
0.87

 Ly=2,  DXt-2  used - 0.22 2.77 0.66 - 0.63 1.52c
0.68

 Ly=3,  DXt-1  used - 2.59 7.56a 3.52c
- 2.52a 4.43a 1.45c

 Ly=3,  DXt-2  used - 0.22 2.68 0.62 - 0.17 0.63 0.52
 Ly=3,  DXt-3  used - 0.15 0.00 0.40 - 2.34a 2.05b 1.79b

France  Ly=1,  DXt-1  used 2.24 - 3.19c
0.00 0.00 - 0.49 0.74

 Ly=2,  DXt-1  used 2.37 - 3.57c
0.00 0.93 - -1.14 0.77

 Ly=2,  DXt-2  used 2.67 - 3.16c 3.88b 1.13 - 0.12 0.69
 Ly=3,  DXt-1  used 2.40 - 3.59c

0.00 1.68b - -4.44 2.01b

 Ly=3,  DXt-2  used 2.59 - 3.27c 3.89b 2.69a - -3.85 0.99
 Ly=3,  DXt-3  used 0.00 - 0.06 2.16 3.05a - -4.95 -0.52

Italy  Ly=1,  DXt-1  used 2.18 2.75c
- 1.84 -0.26 3.77a - 2.27b

 Ly=2,  DXt-1  used 2.32 2.76c
- 1.90 2.37a 1.07 - 1.55c

 Ly=2,  DXt-2  used 0.16 0.52 - 0.17 1.84b 2.13b - -0.20
 Ly=3,  DXt-1  used 2.48 2.76c

- 1.80 2.15a -2.33 - 2.91a

 Ly=3,  DXt-2  used 0.11 0.54 - 0.15 2.43b -2.49 - 1.45c

 Ly=3,  DXt-3  used 0.00 0.49 - 0.69 1.34c
-3.06 - 0.45

UK  Ly=1,  DXt-1  used 0.48 0.20 0.16 - -0.47 0.59 0.98 -
 Ly=2,  DXt-1  used 0.50 0.19 0.12 - 1.51c 2.44a 2.41a -
 Ly=2,  DXt-2  used 0.64 0.45 0.18 - 0.64 0.83 0.63 -
 Ly=3,  DXt-1  used 0.51 0.21 0.10 - 1.85b 2.23b 2.25b -
 Ly=3,  DXt-2  used 0.62 0.46 0.16 - 0.72 -0.10 -1.07 -
 Ly=3,  DXt-3  used 0.00 0.70 1.12 - 0.55 -0.59 -1.62 -

Panel A: Linear Granger causality test Panel B: Nonlinear Granger causality test

The superscripts a, b and c denote rejection of the noncausality hypothesis at 1%, 5% and 10% significance levels, respectively.  The bold elements in Panel 
A indicate the linear causal links that our nonlinear Granger causality test fails to detect at the 5% significance level and those in Panel B indicate the 
nonlinear causal links where the linear Granger causality test fails at the 5% significance level.

Table 5: Bivariate linear Granger causality test between exchange rates
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Dow Jones Nasdaq S&P 500 Dow Jones Nasdaq S&P 500

 Ly=1,  DXt-1  used 0.11 8.28a 8.63a
0.66 0.32 0.02

 Ly=2,  DXt-1  used 0 6.85a 9.84a
0.65 0.15 0.04

 Ly=2,  DXt-2  used 1.22 3.63c 3.69c
0.1 0.11 0.03

 Ly=3,  DXt-1  used 0.05 5.78b 10.82a
0.65 0.15 0.05

 Ly=3,  DXt-2  used 1.85 3.21c 4.88b
0.1 0.11 0.07

 Ly=3,  DXt-3  used 3.83c
0.02 6.49b

0.07 0 0.02

Dow Jones Nasdaq S&P 500 Dow Jones Nasdaq S&P 500

 Ly=1,  DXt-1  used 18.38a 2.56a 8.17a
1.00 0.82 2.11b

 Ly=2,  DXt-1  used 7.08a 6.23a 7.31a
-0.57 3.14a -0.36

 Ly=2,  DXt-2  used 6.70a 3.66a 5.75a -1.04 1.55c 1.39c

 Ly=3,  DXt-1  used 4.13a 1.70b 2.79a
-2.82 -2.05 0.94

 Ly=3,  DXt-2  used 3.40a 3.36a 3.67a
-2.80 -1.13 -0.42

 Ly=3,  DXt-3  used 5.86a 2.08b 3.01a
-1.28 0.17 -0.40

Table 6: Granger causality tests between stock prices and trading volumes

Panel A: Linear Granger causality test between �P and �V

H0: �P doesn't cause �V H0: �V doesn't cause �P

Panel B: Nonlinear Granger causality test between �P and �V

H0: �P doesn't cause �V H0: �V doesn't cause �P

The superscripts a, b and c denote rejection of the noncausality hypothesis at 1%, 5% and 10% significance levels, 
respectively.  The bold elements in Panel A indicate the linear causal links that our nonlinear Granger causality test fails to 
detect at the 5% significance level and those in Panel B indicate the nonlinear causal links where the linear Granger 
causality test fails at the 5% significance level.
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Canada France Germany Italy Japan UK Canada France Germany Italy Japan UK

 Ly=1,  DXt-1  used 0.07 20.96a 34.38a 14.82a 12.05a 3.13c 2.73c
1.47 4.99b 0.76 1.57 0.58

 Ly=2,  DXt-1  used 0.08 20.35a 33.71a 14.63a 11.82a 2.87c 2.88c
1.81 5.68b 0.70 1.63 0.67

 Ly=2,  DXt-2  used 2.38 0.23 0.07 1.07 0.49 0.32 5.19b 0.87 1.43 2.09 2.90c
1.09

 Ly=3,  DXt-1  used 0.04 21.23a 34.02a 14.10a 12.20a
3.45 2.86 1.86 5.68b

0.68 1.63 0.70

 Ly=3,  DXt-2  used 2.32 0.16 0.05 0.99 0.51 0.44 5.20b 0.69 1.35 2.19 2.79c
1.11

 Ly=3,  DXt-3  used 4.27b
0.03 0.10 0.38 1.82 0.15 3.05c 7.02a 3.85b 4.06b

0.89 2.83c

Canada France Germany Italy Japan UK Canada France Germany Italy Japan UK

 Ly=1,  DXt-1  used 1.29 2.53a 4.16a
0.44 1.65b

-0.40 1.54c
-1.20 1.15 -1.71 -0.47 0.64

 Ly=2,  DXt-1  used 2.14b 3.14a 4.89a 2.91a 3.30a
0.34 1.71b

-0.08 1.29c
-0.92 1.51c 1.72b

 Ly=2,  DXt-2  used 1.14 1.82b 2.78a -0.25 1.56c
1.26 0.71 0.72 2.45a 1.58c 3.54a 2.31b

 Ly=3,  DXt-1  used 2.17b 4.29a 5.87a 1.65b 4.03a
-0.06 1.98b 1.33c 2.43a

0.94 0.83 0.90

 Ly=3,  DXt-2  used 2.46a 0.70 1.66b -0.11 0.00 1.17 0.79 1.24 3.23a 1.12 3.29a 2.89a

 Ly=3,  DXt-3  used 3.77a
0.83 1.95b 2.60a

0.41 1.01 1.77b 1.96b 2.08b 2.00b 1.58c 2.70a

Table 7: Granger causality test between exchange rates (�E) and stock prices (�S)

Panel A: Linear Granger causality test between  (�E) and stock prices (�S)

H0:  �S doesn't cause �E

Panel B: Nonlinear Granger causality test between  (�E) and stock prices (�S)

H0:  �S doesn't cause �E

The superscripts a, b and c denote rejection of the noncausality hypothesis at 1%, 5% and 10% significance levels, respectively.  The bold elements in Panel A 
indicate the linear causal links that our nonlinear Granger causality test fails to detect at the 5% significance level and those in Panel B indicate the nonlinear 
causal links where the linear Granger causality test fails at the 5% significance level.

H0: �E doesn't cause �S

H0: �E doesn't cause �S
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H0: DPI RDPI IP CPI PPI DPI RDPI IP CPI PPI

 Ly=1,  DXt-1  used 9.74a 5.43b
0.10 0.22 1.18 11.71a 8.74a

0.24 1.75 5.40b

 Ly=2,  DXt-1  used 10.36a 6.99a
0.02 0.55 1.02 11.61a 9.30a

0.43 2.10 5.85b

 Ly=2,  DXt-2  used 0.03 0.34 2.16 0.01 2.41 0.02 0.10 6.70a 0.33 0.00

 Ly=3,  DXt-1  used 10.45a 7.74a 0.00 1.31 1.22 11.04a 9.39a
0.86 3.18c 6.40b

 Ly=3,  DXt-2  used 0.00 0.04 2.75c
0.06 2.27 0.02 0.02 7.69a 0.11 0.03

 Ly=3,  DXt-3  used 4.88b 7.35a 8.89a
1.18 0.43 0.55 1.73 4.53b 3.78c

0.69

H0:

DPI RDPI IP CPI PPI DPI RDPI IP CPI PPI

 Ly=1,  DXt-1  used 0.01 1.91 1.96 1.54 0.13 1.33 0.01 1.15 0.87 0.66

 Ly=2,  DXt-1  used 0.08 1.21 1.88 2.28 0.06 1.91 0.22 1.25 1.67 1.06

 Ly=2,  DXt-2  used 0.19 0.87 0.89 3.38c
0.14 2.55 0.16 3.62c 3.00c

0.35

 Ly=3,  DXt-1  used 0.09 1.07 2.26 2.34 0.00 1.99 0.42 1.64 1.61 1.27

 Ly=3,  DXt-2  used 0.22 0.56 0.86 3.87b
0.20 2.73 0.43 3.91b 3.69b 0.70

 Ly=3,  DXt-3  used 0.20 0.86 0.03 1.67 0.04 4.27b
0.67 4.52b 4.04b 0.02

H0: DPI RDPI IP CPI PPI DPI RDPI IP CPI PPI

 Ly=1,  DXt-1  used 2.42a 3.24a
0.95 2.50a 1.82b 5.12a 2.96a 2.36a 1.12 1.89b

 Ly=2,  DXt-1  used 1.17 1.88b
0.80 3.48a 2.37a 4.11a 3.85a

1.28 1.49c 1.44c

 Ly=2,  DXt-2  used 1.37c 1.47c 2.17b 2.85a 1.23 3.48a 4.26a 0.08 1.57c 2.17b

 Ly=3,  DXt-1  used 0.24 0.82 0.50 2.84a 2.34a 4.56a 6.24a
-0.20 -0.16 0.07

 Ly=3,  DXt-2  used 0.15 0.35 1.10 2.17b -0.28 -0.67 1.32c
-0.35 0.17 0.74

 Ly=3,  DXt-3  used -0.58 -0.83 4.57a 2.89a 1.03 0.08 0.36 -0.46 1.19 -0.15

H0:

DPI RDPI IP CPI PPI DPI RDPI IP CPI PPI

 Ly=1,  DXt-1  used 2.46a 2.44a 2.26b 1.83b 1.26 2.71a 2.27b 0.55 1.07 1.92b

 Ly=2,  DXt-1  used 1.26 1.29c
0.80 2.02b 4.64a 1.09 3.96a 0.20 2.34a 4.52a

 Ly=2,  DXt-2  used 0.63 3.26a -0.33 5.75a 4.55a 1.09 4.57a 1.28 0.85 7.75a

 Ly=3,  DXt-1  used 0.11 2.96a 0.36 0.97 2.62a -0.50 4.89a -0.70 0.92 -0.85

 Ly=3,  DXt-2  used -0.50 3.49a -1.33 3.31a 2.05b -0.01 5.95a -0.07 -0.28 0.53
 Ly=3,  DXt-3  used 2.25b 4.32a

0.65 2.99a
0.55 3.18a 7.94a

-1.20 0.29 0.10

Table 8: Granger causality test between money, output and prices

Panel A: Linear Granger causality test between money, output and prices

M1 does not cause M2 does not cause

does not cause M1 does not cause M2

The superscripts a, b and c denote rejection of the noncausality hypothesis at 1%, 5% and 10% significance levels, 
respectively.  The bold elements in Panel A indicate the linear causal links that our nonlinear Granger causality test fails 
to detect at the 5% significance level and those in Panel B indicate the nonlinear causal links where the linear Granger 
causality test fails at the 5% significance level.

Panel B: Nonlinear Granger causality test between money, output and prices

does not cause M1 does not cause M2

M1 does not cause M2 does not cause
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Figure 1: Power Comparison for Linear and Nonlinear Causality Tests (d1 = 1, n = 100, 5%)
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Figure 2: Power Comparison for Linear and Nonlinear Causality Tests (d1 = 2, n = 100, 5%)

56




