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Null Hypothesis:  X does not Granger Cause Y  
X Y FV PV 

GDP ��3��9 0.078 0.781 
��3��9 GDP 9.244 0.004 

GDP ��3 !"9 2.357 0.107 
��3 !"9 GDP 2.680 0.080 

GDP ��3#$"9 1.867 0.167 
��3#$"9 GDP 2.686 0.080 

GDP ��3#$%9 1.789 0.179 
�3# %9��3#$%9 GDP 2.782 0.073

GDP ��3WX"9 2.337 0.056 
��3WX"9 GDP 2.957 0.021 

GDP ��3WXYZ9
üý

GDP ��3WXYZ9 2.560 0.055
��3WXYZ9 GDP 2.525 0.057 

üý
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Accumulated Response of DLULPI_KINKI to DLULPI_KINKI Accumulated Response of DLULPI_KINKI to DLY_GDP

Accumulated Response to Nonfactorized One S.D. Innovations ± 2 S.E.
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���
������REP������37

�� t� �� t� �� t� �� t� �� t�����

�� ���� ��!"#$%&' (�)*+ �,)*-+�,)*.+

-19577.770 -0.657 37653.240 2.309 ** -67180.340 -0.860 7.906 4.984 *** 9.105 17.629 ***
AC -40.619 -3.142 *** -44.396 -4.681 *** -10336.530 -2.795 *** -0.216 -2.823 *** -0.001 -5.809 ***
DS -6.367 -5.255 *** -4.610 -7.311 *** -8552.572 -4.841 *** -0.134 -3.692 *** 0.000 -9.932 ***
BC 233.001 1.009
FR -177.411 -5.605 *** -171.010 -6.616 *** -15578.770 -3.232 *** -0.256 -2.592 ** -0.003 -4.415 ***

!/�0'

1
2
�
�

WIDTH 1536.922 2.180 ** 2201.969 3.949 *** 8162.571 2.133 ** 0.138 1.797 *
DIST 1569.689 3.552 *** 839.802 3.316 *** 74619.230 3.955 *** 1.539 4.009 *** 0.043 5.116 ***
GAF -3960.027 -1.116 -9180.924 -4.759 *** -10569.670 -3.930 *** -0.267 -4.877 ***
SEF 714.577 0.246
CHOKU -7638.656 -1.938 * -5764.192 -2.169 ** -9468.084 -2.575 ** -0.448 -6.081 *** -0.355 -5.821 ***

1

BIWAKO 24742.830 3.584 *** 14457.710 4.520 *** 20305.990 4.450 *** 0.327 3.030 *** 0.767 7.347 ***
RAPID -5014.018 -1.770 * -0.118 -2.167 **
SHAPE -9307.506 -2.290 ** -0.322 -5.762 ***
N 9115.809 2.496 ** 9560.442 2.995 ***
N_E 1825.042 0.788

,
�
�
�

S_E 6887.485 2.568 ** 5844.828 2.743 **
S 7064.623 1.340 -0.172 -1.947 * 0.186 2.377 **
S_W 4125.691 1.556
W 89.710 0.024
ROAD_CITY 5992.819 1.615 3879.732 1.766 *
ROAD PREF 2464 685 0 503

3
,

ROAD_PREF 2464.685 0.503
CHOSA_DAM -853.252 -0.466 -2496.447 -1.652 -1284.034 -0.621 -0.061 -1.460 -0.050 -1.479

4�56

19.585 19.591 -1.362 -1.75720.262AIC
SBIC

0.978 0.947 0.931 0.9530.892Adjusted R2

-340.323 -349.440 36.203 43.500-364.839

!71' ***819�**859�*8109:;<=><?@ABC
DE
!72' �,)*a+812F����GH4�IJ��,)*b+8�����GH4�IJKL@E
!73' Adjusted R28MN6OPQHR/���AIC�SBIC8STUTVW�XYZ�[G\]^;1C_DE

20.543 20.157 -0.883 -1.27820.697SBIC
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�� t� �� t� �� t� �� t� �� t�
170316.500 2.736 *** 202171.800 3.888 *** 517961.900 4.661 *** 14.710 19.829 *** 12.378 37.565 ***

(�)*+ �,)*-+

����

!/�0'

�� ���� ��!"#$%&' �,)*.+

AC 1.859 0.057
DS -44.023 -7.006 *** -45.700 -7.642 *** -45030.350 -7.725 *** -0.265 -7.500 *** -0.0003 -7.605 ***
BC 116.521 0.105 -0.750 -2.311 ** -0.011 -1.743 *
FR 192.026 0.902 212.762 2.325 ** 36548.890 2.918 *** 0.688 3.671 *** 0.004 2.904 ***
WIDTH 250.007 0.0971

2
�
�

DIST -3073.499 -4.709 *** -3235.823 -5.525 *** -95465.530 -6.072 *** -0.624 -5.732 *** -0.022 -5.842 ***
GAF -70202.170 -2.960 *** -67044.590 -2.922 *** -70929.630 -3.334 *** -0.700 -5.259 *** -0.640 -4.586 ***
CHOKU 147689.400 3.870 *** 154515.000 4.189 *** 0.817 3.604 ***
HANKYU 11694.900 1.338 14863.400 1.888 * 22136.220 2.936 *** 0.196 4.214 *** 0.143 2.982 ***
RAPID 43441.410 5.454 *** 45966.590 6.048 *** 44225.510 5.932 *** 0.160 3.413 *** 0.172 3.710 ***
SHAPE -741.875 -0.057
N 29526.780 2.827 *** 23765.000 2.869 *** 20180.730 2.493 ** 0.084 1.662 *
N_E -12359.720 -0.771
E 20059.210 1.584
S_E -21267.640 -1.145

3
,
�
�
�

S 1164.147 0.299
S_W 13070.000 1.086
W 6557.428 0.484
ROAD_CITY 105982.400 2.373 ** 86762.370 2.056 ** 92380.060 2.253 ** 0.581 2.232 ** 0.510 1.966 *
ROAD_PREF 226248.300 3.039 *** 207789.700 3.621 *** 226711.500 4.052 *** 1.141 3.231 *** 1.005 2.867 ***
ROAD PRI 106217 500 2 203 ** 83968 480 1 830 * 88673 040 1 988 ** 0 570 2 009 ** 0 524 1 858 *

3

ROAD_PRI 106217.500 2.203 ** 83968.480 1.830 * 88673.040 1.988 ** 0.570 2.009 ** 0.524 1.858 *
CHOSA_DAM -15829.650 -2.073 ** -18633.890 -2.545 ** -12803.920 -1.806 * -0.045 -1.009 -0.076 -1.705 *
Adjusted R2 0.730 0.737

AIC 24.151 24.068 24.009 0.052 0.051

0.750 0.765 0.768
4�56 -1764.144 -1768.005 -1764.675 8.157 10.198

SBIC 2 6 6 2 33 2 252 0 295 0 335
!71' ***819�**859�*8109:;<=><?@ABC
DE
!72' �,)*a+812F����GH4�IJ��,)*b+8�����GH4�IJKL@E
!73' Adjusted R28MN6OPQHR/���AIC�SBIC8STUTVW�XYZ�[G\]^;1C_DE

SBIC 24.616 24.331 24.252 0.295 0.335
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`a 2009 2008 2007 2006 2005 2004 2003 2002 2001 2000 1999 1998
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`a 2009 2008 2007 2006 2005 2004 2003 2002 2001 2000 1999 1998
1 BIWAKO BIWAKO N N (GAF) (GAF) N N N N N N
2 N N BIWAKO (GAF) N (CHOKU) (GAF) (CHOKU) S_E S_E (GAF) (GAF)
3 (GAF) (GAF) (GAF) BIWAKO (CHOKU) N (CHOKU) (GAF) (GAF) (GAF) S_E S_E
4 S_E (CHOKU) S_E (CHOKU) BIWAKO BIWAKO S_E S_E (CHOKU) (CHOKU) (S) (S)
5 (CHOKU) S_E (CHOKU) S_E S_E S_E (S) (S) ROAD_CITY S_W S_W S_W
6 ROAD_CITY (CHOSA_DAM) S_W ROAD_CITY S_W ROAD_CITY N_E (CHOSA_DAM) N_E ROAD_CITY N_E N_E
7 (CHOSA_DAM) ROAD_CITY S_W ROAD_CITY S_W S_W S_W N_E (CHOSA_DAM) (CHOSA_DAM)
8 N_E N_E N_E N_E ROAD_CITY (CHOSA_DAM) (CHOSA_DAM)
9 (CHOSA_DAM) (CHOSA_DAM) (CHOSA_DAM) (CHOSA_DAM) (CHOSA_DAM)

�,)*.+

`a 2009 2008 2007 2006 2005 2004 2003 2002 2001 2000 1999 1998
1 BIWAKO BIWAKO BIWAKO (GAF) (GAF) (CHOKU) (CHOKU) (CHOKU) (CHOKU) (GAF) (GAF) (GAF)1 BIWAKO BIWAKO BIWAKO (GAF) (GAF) (CHOKU) (CHOKU) (CHOKU) (CHOKU) (GAF) (GAF) (GAF)
2 (GAF) (GAF) (GAF) (S) (CHOKU) (GAF) (GAF) (GAF) (GAF) (CHOKU) (CHOKU) (CHOKU)
3 (CHOKU) N (CHOKU) (CHOKU) (S) (S) N N N S_E S_E N
4 (CHOSA_DAM) (CHOKU) N N N N (S) S_E S_E N N (S)
5 S_E (S) (W) (W) RAPID S_E (S) (S) S_W (S) S_E
6 S_W (CHOSA_DAM) (CHOSA_DAM) S_E S_E S_W RAPID S_W (S) S_W (CHOSA_DAM)
7 N_E S_W (CHOSA_DAM) N_E (CHOSA_DAM) N_E N_E N_E
8 (CHOSA_DAM) (CHOSA_DAM) (CHOSA_DAM) (CHOSA_DAM) ROAD_CITY (CHOSA_DAM)
9 (CHOSA_DAM)

(�)*+

`a 2009 2008 2007 2006 2005 2004 2003 2002 2001 2000 1999 1998
1 (CHOKU) (CHOKU) (CHOKU) (CHOKU) (CHOKU) (CHOKU) (CHOKU) (CHOKU) (CHOKU) (CHOKU) (CHOKU) (CHOKU)

BIWAKO BIWAKO (GAF) (GAF) (GAF) (GAF) (GAF) (GAF) (GAF) (GAF) BIWAKO (GAF)2 BIWAKO BIWAKO (GAF) (GAF) (GAF) (GAF) (GAF) (GAF) (GAF) (GAF) BIWAKO (GAF)
3 (GAF) (GAF) BIWAKO BIWAKO BIWAKO BIWAKO (S) (S) (S) (S) GAF BIWAKO
4 (S) (CHOSA_DAM) N (S) (S) (S) N N N N ROAD_CITY (CHOSA_DAM)
5 (CHOSA_DAM) (S) N N N (CHOSA_DAM) (CHOSA_DAM) S_E S_E SEF
6 (CHOSA_DAM) (CHOSA_DAM) (CHOSA_DAM) (CHOSA_DAM) (CHOSA_DAM) (CHOSA_DAM) (CHOSA_DAM)

�,)*-+�,)*-+

`a 2009 2008 2007 2006 2005 2004 2003 2002 2001 2000 1999 1998
1 BIWAKO BIWAKO BIWAKO (CHOKU) (CHOKU) (CHOKU) (CHOKU) (CHOKU) (CHOKU) (CHOKU) (GAF) (GAF)
2 (CHOKU) (CHOKU) (CHOKU) BIWAKO BIWAKO BIWAKO BIWAKO N N N (S_E) (S_E)
3 (SHAPE) N N (GAF) (GAF) (GAF) N (GAF) (GAF) (GAF) N N
4 S (GAF) (GAF) N N N (GAF) BIWAKO BIWAKO BIWAKO N_E N_E
5 (RAPID) (RAPID) (RAPID) ROAD_CITY W W W W W S_E (CHOSA_DAM) (CHOSA_DAM)
6 (CHOSA_DAM) (SHAPE) (SHAPE) (CHOSA_DAM) (CHOSA_DAM) S_E S_E S_E S_E W
7 ROAD_CITY ROAD_CITY (CHOSA_DAM) ROAD_CITY ROAD_CITY ROAD_CITY ROAD_CITY
8 (CHOSA_DAM) (CHOSA_DAM) SEF (CHOSA_DAM) (CHOSA_DAM) (CHOSA_DAM)
9 N_E N_E
10 (CHOSA_DAM) 21

��!"#$%&'

`a 2009 2008 2007 2006 2005 2004 2003 2002 2001 2000 1999 1998
1 ROAD_PREF ROAD_PREF ROAD_PREF ROAD_PREF ROAD_PREF ROAD_PREF ROAD_PREF (GAF) CHOKU CHOKU CHOKU CHOKU
2 CHOKU CHOKU CHOKU CHOKU CHOKU CHOKU CHOKU RAPID (GAF) (GAF) ROAD CITY (GAF)

Shiga University

2 CHOKU CHOKU CHOKU CHOKU CHOKU CHOKU CHOKU RAPID (GAF) (GAF) ROAD_CITY (GAF)
3 ROAD_CITY ROAD_PRI ROAD_PRI ROAD_PRI ROAD_PRI ROAD_CITY ROAD_CITY N RAPID RAPID ROAD_PRI RAPID
4 ROAD_PRI ROAD_CITY ROAD_CITY ROAD_CITY ROAD_CITY ROAD_PRI ROAD_PRI (CHOSA_DAM) N N (GAF) N
5 (GAF) (GAF) (GAF) (GAF) (GAF) (GAF) (GAF) HANKYU (CHOSA_DAM) (CHOSA_DAM) RAPID (N_E)
6 RAPID RAPID (S_E) (S_E) (S_E) (S_E) RAPID N HANKYU
7 N (S_E) RAPID RAPID RAPID RAPID (S_E) (CHOSA_DAM) (CHOSA_DAM)
8 (CHOSA_DAM) (N_E) (N_E) (N_E) (N_E) (N_E) (N_E) E
9 HANKYU (S) (S) (S) HANKYU HANKYU (S) HANKYU

10 (CHOSA_DAM) (CHOSA_DAM) (CHOSA_DAM) (CHOSA_DAM) (S) HANKYU
11 (CHOSA_DAM) (CHOSA_DAM)

�,)*.+

`a 2009 2008 2007 2006 2005 2004 2003 2002 2001 2000 1999 1998
1 ROAD PREF ROAD PREF ROAD PREF ROAD PREF ROAD PREF ROAD PREF ROAD PREF (GAF) (GAF) (GAF) (GAF) (GAF)_ _ _ _ _ _ _ ( ) ( ) ( ) ( ) ( )
2 ROAD_CITY ROAD_PRI ROAD_PRI ROAD_PRI ROAD_PRI ROAD_CITY ROAD_CITY RAPID RAPID RAPID RAPID RAPID
3 ROAD_PRI ROAD_CITY ROAD_CITY ROAD_CITY ROAD_CITY ROAD_PRI (GAF) HANKYU N N N N
4 (GAF) (GAF) (GAF) (GAF) (GAF) (GAF) ROAD_PRI N HANKYU HANKYU HANKYU HANKYU
5 RAPID RAPID RAPID RAPID RAPID RAPID RAPID (CHOSA_DAM) (CHOSA_DAM) (CHOSA_DAM) (CHOSA_DAM) (CHOSA_DAM)
6 HANKYU (N_E) (N_E) (N_E) HANKYU HANKYU HANKYU
7 N HANKYU HANKYU HANKYU N (CHOSA_DAM) N
8 (CHOSA DAM) N N N CHOSA DAM (CHOSA DAM)8 (CHOSA_DAM) N N N CHOSA_DAM (CHOSA_DAM)
9 (CHOSA_DAM) (CHOSA_DAM) (CHOSA_DAM)

(�)*+

`a 2009 2008 2007 2006 2005 2004 2003 2002 2001 2000 1999 1998
1 ROAD_PREF ROAD_PREF ROAD_PREF ROAD_PREF ROAD_PREF ROAD_PREF ROAD_PREF (GAF) (GAF) (GAF) (GAF) (GAF)
2 (GAF) (GAF) (GAF) (GAF) (GAF) (GAF) (GAF) HANKYU HANKYU RAPID HANKYU RAPID
3 ROAD_CITY ROAD_PRI ROAD_PRI ROAD_PRI ROAD_PRI ROAD_CITY ROAD_CITY RAPID RAPID HANKYU RAPID HANKYU
4 ROAD_PRI ROAD_CITY ROAD_CITY ROAD_CITY ROAD_CITY ROAD_PRI ROAD_PRI (CHOSA_DAM) N N N N
5 HANKYU HANKYU HANKYU HANKYU HANKYU HANKYU HANKYU (CHOSA_DAM) (CHOSA_DAM) (CHOSA_DAM) (CHOSA_DAM)
6 RAPID RAPID RAPID (N_E) RAPID RAPID RAPID
7 (CHOSA_DAM) (N_E) (N_E) RAPID CHOSA_DAM (CHOSA_DAM) (CHOSA_DAM)
8 (CHOSA_DAM) (CHOSA_DAM) (CHOSA_DAM)
99

�,)*-+

`a 2009 2008 2007 2006 2005 2004 2003 2002 2001 2000 1999 1998
1 ROAD_PREF ROAD_PREF ROAD_PREF ROAD_PREF ROAD_PREF CHOKU CHOKU CHOKU CHOKU CHOKU (GAF) (GAF)
2 CHOKU CHOKU CHOKU CHOKU CHOKU (GAF) (GAF) (GAF) (GAF) (GAF) CHOKU CHOKU
3 (GAF) ROAD_PRI ROAD_PRI ROAD_PRI (GAF) ROAD_PREF ROAD_PREF RAPID RAPID RAPID RAPID RAPID
4 ROAD PRI (GAF) (GAF) (GAF) ROAD PRI RAPID RAPID HANKYU HANKYU N HANKYU HANKYU4 ROAD_PRI (GAF) (GAF) (GAF) ROAD_PRI RAPID RAPID HANKYU HANKYU N HANKYU HANKYU
5 ROAD_CITY ROAD_CITY ROAD_CITY ROAD_CITY ROAD_CITY HANKYU HANKYU (CHOSA_DAM) (CHOSA_DAM) (CHOSA_DAM) N N
6 RAPID RAPID RAPID (N_E) RAPID (CHOSA_DAM) (CHOSA_DAM) HANKYU (CHOSA_DAM) (CHOSA_DAM)
7 HANKYU (N_E) (N_E) RAPID HANKYU
8 N HANKYU HANKYU HANKYU (CHOSA_DAM)
9 (CHOSA_DAM) (S) (S) E

10 (CHOSA_DAM) (CHOSA_DAM) (CHOSA_DAM)
22
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�çèéÍû ?ê ��de��	 ��fg��	 1û

JR®¯°�ë�èéÍû 856,475 145û 134û 279û
$ìTèéÍû 765,156 224û 81û 305û

�?êG 2005��ífgîx���	G 2009�
/
0��i 
�JR®¯°�ë�èéÍ�#���[\��ïðñò��ó���ôõ��öW��÷ø��ùú��û»�
 9��Müýi 
�$ìTèéÍ�WþY3ì��9�!^�����
 1Y 2�Müýi 

����� REP b�3c d( e�f�� ����� ghi�j�dkl 3384 mnodkl 3008

¾Ê·ÏÐ

������REP�b�3cpd(qe�f���������ghi�j�dkl 3384�mnodkl 3008

�� t� �� t� �� t� �� t�
AC -27.844 -2.257 ** 53.074 2.120 ** -0.236 -2.778 *** 0.025 0.690
DS -5.026 -9.293 *** -40.684 -6.610 *** -0.048 -3.515 *** -0.173 -6.546 ***

(�)*+
ghi�j�dkl

��
mnodklmnodkl ghi�j�dkl

����

1
BC 882.733 6.211 *** 1637.934 2.063 ** 0.862 5.657 *** -0.516 -3.507 ***
FR -72.372 -14.717 *** -108.502 -0.865 -0.101 -4.605 *** 0.405 4.597 ***
WIDTH 138.606 0.545 4462.512 5.077 *** -0.003 -0.254 0.147 3.399 ***
DIST -802.362 -11.330 *** -3338.740 -9.848 *** -0.276 -9.026 *** -0.372 -8.171 ***
GAF -1096.993 -0.699 -35425.710 -2.499 ** 0.017 0.833 -0.182 -0.954
CHOKU 30702 690 10 318 *** 93786 950 1 413 0 685 9 727 *** 0 507 2 608 ***3

2
�
�

CHOKU -30702.690 -10.318 *** 93786.950 1.413 -0.685 -9.727 *** -0.507 -2.608 ***
BIWAKO or HANKYU 12439.190 5.979 *** 16692.390 3.567 *** 0.196 5.308 *** 0.150 5.656 ***
RAPID -2020.324 -1.741 * 33367.260 7.140 *** -0.027 -1.593 0.159 6.632 ***
SHAPE -4300.383 -1.174 5197.793 0.729 -0.033 -0.444 0.016 0.384
CHOSA_DUM 219.257 0.139 -10489.930 -2.0229 ** -0.019 -0.620 -0.030 -1.099

,
r

�
�

Adjusted R2 0.808 0.876 0.864 0.802

!71' s�8tuvwxCOPJyWhitez{@v|}G?@�E***819�**859�*8109:;<=><?@ABC
DE
!72' /�0~{���3,���8��C��JyE

Adjusted R 0.808 0.876 0.86 0.80
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http://www biwako shiga-u ac jp/sensei/m-tokuda/http://www.biwako.shiga-u.ac.jp/sensei/m-tokuda/
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