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ABSTRACT 

Due to significant spatial externality of knowledge, innovative activities of 
the firms near the knowledge creator may be enhanced by knowledge spillover 
effects. Many studies have discussed the roles of knowledge infrastructure, 
private research, and geographical consistency in knowledge spillover effects 
but ignored traffic accessibility. The role of transportation infrastructure in 
knowledge-based economy development then is still an unexplored issue. This 
study aims to explore the effects of knowledge accessibility on the innovation of 
electronic industry and apply the empirical results to assess the 
knowledge-based economy policies. The samples were investigated in the 
Northern Taiwan Region in 1996 and 2001, respectively and were analyzed by 
multiple regression models. The empirical results prove the following 
conclusions: (1) the improvement of accessibility significantly creates positive 
knowledge spillover effects; (2) the knowledge spillover effects are significantly 
working in a distance limitation of 20~30 km; (3) the accessibility of college 
creates more spillover effects than the accessibility of R&D; and (4) the 
spillover effects in metropolitan area are significantly different from that of the 
non-metropolitan area. We have also found that the number of higher education 
population, the number of firms of electronic industry and knowledge 
accessibility enhance innovation, while the number of firms of the industry 
related to electronic industry slightly reduces innovation. Finally, the case study 
concludes that the priorities of policy in I-Lan County should be sequenced in 
the following order: new college setting, improvement of external transportation 
and improvement of internal transportation. 

Key Words: Accessibility; Innovation; Knowledge spillovers; Regression 
analysis 
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 ³¸��DE�¤S�HuGZÑ��P 
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(3) �1ÒÕqi 

�1ÒÕqiPG�1ÒÕqi�Õ1ÒÕqi��efB¿À«ëõ.ö�ÈPU
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85	 
QR��#
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�� 85 	
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Labcd
[27] 

eLMNOP� 
(eLfg-L) 

-Lfgh�7ijS TU V��
WXYZ[\L])klmno>#L

85	 
QR�� 85
	-Lfg
cd [28] 

�� 85 	
�^U_`
Lab [27] 

!p�q 
1r� 

�s����st!� 
�� V���u � s�
� $v�wxyC 

85	 
z%{|}
~� [23]  

QR��7
�&8��
GH [29] 

���q 
3�� 

 VU ���s��� 
��yC 

85	 
�t�t!
�p��Q
� 

QR���
��q��
[30] 

�����U� 

�U��� 
�T��������� 
(������#��)  

85	 ���  

¡¢£¤¥
¦B§¨©
ª�o¦«
1.0¬ [25] 

�����­®¯ [31]° 
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R�þ��D�QRDE23yz�Oõ�,U§©Þði�+,ëR©\i5YZ	�

�uF�
±²�B¤"Ý��o!M����iQDE23yz�R�þ�o&��K

�¥\���R�Lx?§©�
§©�¤[\����«¬yNRR�L�èé©\i

5���DEyz�¤S!è�óÕ�?·�ef���P,[�R�þ��B]Z��

���DEyz�¤S�øC�ef�^'��¤S���ö,G�ef��~�¤S¾

ê!è�óÕ�lmP 


 2  ��
��� 

±²�³85 

�� mn� �´µ ¶7o ¶·o 

�� 90	��� (¸)  33 68 445 0 

�� 85	/01234� (3)  4,814 8,444 37,623 8 

�� 85	KLMNOP� (~)  119 179 887 0 

�� 85	eLMNOP� (~)  140 1,977 9,072 5 

�� 85	�����mn�� (¹º) 50 24 139 26 

�����'()*+,-.»�� 85	¤AFGHIJ [32]»�� 85	¤AEGHIJ [33]»�

� 85	¼½EGHIJ [34]»�� 85	¾¿EGHIJ [35]»�� 85	ÀÁFGHIJ
[36]»�� 85	¡ÂFGHIJ [37]»�� 85	¡ÂEGHIJ [38]»�� 85	�^U_
`Lab [27]»¡¢£¤¥¦B§¨©ª�o¦« 1.0¬ [25]»²��$�° 

������ 

�»Ä-.ö;<�õ�Ì°�^��DE�¤S�õ÷ø�óÔDE��ôõ��

:.ö³¸ÁçP 

4.1 ���� 

� 3¸>;<�õ�i�õW~-Û|&�¢�ÂÃòÆõ��1¿À«ëõ��@

õ�-Û|&GZ�Õ1¿À«ëõy�?çP 

Gîç;<�õ~����ef6_;<�õ�µ�l��� (�õ�O�
�õ-

O�
�õvO�
�õ�T(�õLB¤�õ�ò7L) ��@õW�^|&õ��å

À!;<�õ�B�õ�O�!�¢^|&õ�öîçB,��.ö��P­P]' SPSS

`ab9~ OLS (ordinary least-squares) ��.ö (3) JÌ°�Era� 4ÀéPèéo¢

�ÂÃòÆõs�o�1¿À«ëõs��@õ!ZÑ���oÕ1¿À«ëõs��@

õ#çÑ���?·-ÛDE�c�d�}·âÅ>P�w��T�õ�S�&õè��

Gd (e= 0.05) �Áç�Q VIF (variance inflation factors) L�D�õW/fM¹)S�
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� (VIF < 10)�DW��� α = 0.05���	
��
���������������

����� !"�#$% Park-Glejser ��&'()�*+,-./012�3456

789:;<WLS (weighted least-squares) =>?@A 

� 3  �������	
 

���� ���� 	
 ��
� �������� 

������ ���� !� X1 + 
"���� !�#$%&'()*+
����,-#�./012#3%
456$789:; 

<=>?@A� X2 + 

"��+BCDEFGHI6JKL%
MNOPG78QR%ST<=U�
V=W,-45+XYZ�%[\7
8; 

9=]^ZH 

_=>?@A� X3 +/− 

"_=�`9=+$aW1bcd<9
=eU+XY%fg785hi��;

"j4%k�_=�`9=1lmno
p9+52qr%sp9Ttuvw
xyz{|%}no78e~2��;

"�(xh�����e�%����
_=>?@A�gV[�����
�; 

�������� [31]	 

� 4  ���� OLS ��
� (�������)  


�� 
� ���� t� VIF 

�� C 1.124 0.169 - 

������� X1 2.670E−03 2.637** 2.603 

������� X2 0.322 7.226** 2.251 

 ������ X3 −1.323E−02 −2.348** 4.416 

F!" F 27.393** 

#"�� R2 0.504 

$%&#"�� R2-adj 0.485 

Durbin-Watson statistic DW 2.003** 

'()*+, α = 0.05!"-.**/0	 

�������� [31]	 
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4.2 ������ 

��������	
��
������� [16] ���� [31] �
��������


���� !"
�#$%&'
�#("
�#)*
�+�,-
� (./01)2

34���5678�	90:;<=>�7"?@AB�CDEFGH("
�I�H$

%&'
�IJ����KL�MNOP�QRST�=>;<�U2VW�XY3Z[

\]��^_`a#bc_a+�DE&Sd
�e+("�$%&'J�KL
�Tf

g�[\����KL��g����KL+hijklRmn (3) Roap2g���
�KLq.rs�t4uCvw�xyz]�{|}���?@�W~�guCvw��

�(�����o��+(�����uC�]�������|}?L����|}u

Cvw(���XY3Z[\����N����n����R+|}�uCvw�gR

������2 

��ap��34���� 	�C¡¢�£¤�>��¥¦��§¨©��� [31]2

VW+ OLSlª« 26j("
�¬­QRMNap�+®�¯���°±?��jkM

NWLSap+²�³´�µµ¶�·¸�ap¹º.� 5»¼2{½¾¿À α = 0.05�

ÁÂB�»:Ã��ÄÅ�¯�½¾h�Æ?Ç��eÅ��µ��U� FÇ�Èt VIF

�®É�� ÊË(ÌÍ�·¸�9{ α = 0.1½¾¿ÀB DW�Î4ÊÃÏÐÑ] È

�ÒGauss-Markov theorem��ÓÔ� 5ap¹º��ÕÍ�hÖp|R2×Øiu+OLS

lª« 60j$%&'
�QRMNap�+®�¯���°±?��jkMNWLSap

+²�³´�µµ¶�·¸�ap¹º.� 6»¼2{½¾¿À α = 0.05�ÁÂB�»:

Ã��ÄÅ�¯�½¾h�Æ?Ç��eÅ��µ��U� FÇ�Èt VIF�®É�� 

ÊË(ÌÍ�·¸�9{  α = 0.1 ½¾¿ÀB DW �Î4ÊÃÏÐÑ] È�Ò

Gauss-Markov theorem��ÓÔ� 6ap¹º��ÕÍ�hÖp|R2 

t4("
�QR?ÙÚ7"Û$%&'
�QR�Õ�CDEFG� 5?ap¹º

�XYÜÝÞ�2� 5½¼g�Ã��«bß��àá"ehÐi�,o+iâã»v�

� (X1)#^_`a��� (A112) �DE&S��� (A132) «äå�àá"Û^2æ+Ýâ
ç�Øè�iâÝâéê«äå�àá^4µâÑëÝâ�e9µâÑëÝâì�íîÐ

Ñ�ï,¯�ðñ�ò«äå�íóàáh^2Ø^_�DE&S�3ZDEôCõöX

Yä÷�(øùú��CQR¹ºÐû2 

CDE�@üST?QR�MNDE=>�;<�>�.Bý 

1. � 5½¼^_`a�DE&S����¬­¯� t�½¾9�þîû��ò�®ÉXY

���«äå:þîÐÑ��������7�MXY���:ß4äåÝ��òH=

>�ýXY���«äå�þîàáI�f2 

2. $%&'
������?^_`a�DE&S��	
«�4XY����� tÇ�

�Ñ¯.� 3»¼��X
��	
����XY�����¯�?½¾���B��

	
�� 30 ��+�, t ��h½¾È½¼^_`a�DE&S?XY�����{
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20�30��? ��� 30����?XY��)º�h½¾2ï���ÓÔH=>�ý

XY��)º:���� ��I{^_`a�DE&Sö�f��9���{ 20�

30����N��2 

� 5  �������	
 WLS �� (
	
 = ��
)  

�� ��� ���� t	 VIF 


� C −7.139E−02 −0.126 - 

��
���� X1 2.133E−03 5.170** 2.507 

������� X2 0.258 15.855** 2.609 

������� X3 −1.111E−02 −5.521** 4.596 

������� 
(� !")  

A112 0.615 18.329** 1.284 

#$%&��� 
(� !")  

A132 0.234 8.205** 1.184 

F'( F 516.525** 

)(�� R2 0.989 

*+,)(�� R2-adj 0.987 

Durbin-Watson statistic DW 2.305* 

-./012 α = 0.05'(34**567-./012 α = 0.1'(34*568 

9:;<=>?@ [31]8 

� 6  ���������	
 WLS �� (
	
 = ��
)  

�� ��� ���� t	 VIF 


� C −0.827 −0.785 - 

��
���� X1 1.251E−03 2.998** 2.823 

������� X2 0.324 12.183** 2.270 

������� X3 −1.856E−02 −7.605** 4.257 

ABCD��� 
(����E#$%&FG3 

HI	 10km)  
A211+A231 5.125E−02 8.643** 1.683 

F'( F 64.589** 

)(�� R2 0.860 

*+,)(�� R2-adj 0.847 

Durbin-Watson statistic DW 2.292* 

-./012 α = 0.05'(34**567-./012 α = 0.1'(34*568 

9:;<=>?@ [31]8 
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9:;<=>?@ [31]8 

� 3  �������	
��
��������� t ����� 

3. � 5�������	
��
����������������������
�

���  (0.646) !�"�#	
��
����  (0.214)�
$%�&�����

���'�#	
���()*+,-.�&��������'�#	
��/012 

4. 3	
4536789:;<6�=9:;<6>?@A�B� 5 CD AEFG

Chow test�H FIJK>?@A�LM� NO���PQ�JKR�S� 7T��U 

� 7  ��� Chow test �� 

��� JKLMN OJKLMN 


� (C)  7.550 (0.705)  −2.198 (−0.510)  

��
���� (X1)  1.952E−03 (1.871)  3.807E−03 (1.100)  

������� (X2)  0.233 (4.736**)  0.378 (5.294**)  

������� (X3)  −8.798E−03 
 (−1.376)  

−2.819E−02 
 (−2.442**)  

������� (A112)  −0.487 
 (−0.389)  

0.607 
 (7.108**)  

#$%&��� (A132)  
3.746E−02 
 (0.118)  

0.223 
 (6.386**)  

PQ� 37 46 

SSE 59059.952 19706.460 

F'(RS 
TF = 35.297**UF(2,71,0.05) = 3.13 

V/0WXYZ[�\]^_`C 

������ α = 0.05 (��) 	
��**
�� 

�������� [31]� 
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 V;<653CLM� �=;<653���PQ�W*+,X.YZ[\��(;

]U^_`ab����PQ/012Fcdef>@53CYZ
��D � �U

V;<653�YZ
��D � ga���� Ihi#=;<653����;

<6�j�YZ
���kl�aS=;<6klm
no(�p.cN;<6Cqr

stuvfw�xyz{B|}~���x�YZ��M���=|}�M�YZ[

\mpN;<6(���{uv����0B�����
��Ckl���2 

������ 

3�B���8��FG?�L���H��������,!YZ� ¡ #YZ

�¢U^��C
n£¤2 

5.1 ���� 

¥¦§¨ 90©���ªEU^«¬­c®¯° [39] ±²����³K�	�´�µ¶

·¸¹º (B�»¼*µ·¹º/) ���¹º���½S¾ 4�,!#�. 

1. µ·¹º 

����¿À��Á«¬�ÂÃ 10 Ä����C�6Å7ÆÇ~ÈÉmÊ´���

��-Ë�6�ÌÍ�����64��BqrÅÎÏÅÎ�¶�@CU^8Ð�ÑÒn

ÓÔ����:Æ6ÕÎÏ ÖCst	
Å	U���n�2()�µ·¹º���B

×Ø>?�6ab��±²FG7Ù2�º����4 ���·Ú �Û� (∆ U 
j ) �

��YZ� ¡ C*YZ
��/D �Ü���ÝÞ Û�2H#>�6ßà��´�

+K·¸Æ�á>T��ÎÏqrâãä�·Ú �å�æç8 100è�3	
BabÚ

q (·¸qé) 7êAEFG[\����2 

2. ��¹º 

3	
KëYZ
��D �ìíîï�ãð����³K�	�´�k�ìí¹º

�:�µñìíòóôÁ�Å:�µñìíôÁõö�Å÷ø�ùñúíB�øûùñú

ííüý_«¬m¥úíþn7��:�µñìíòóôÁ��ôÁõö��ð[���

��÷ø��øûùñúí��±����2H#��¹ºn�	
�]6C}�|}�

���0 (∆ d 
ij ) ��Û���H��YZ
���
F��U^�3	
4��¹º6

78ð[������±����>�FG7Ù2 
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� 4  ������ 

5.2 ���� 

+ºU^���Ê�(���aD�3	
7Ù 13 �¹ºAECYZ[\��S�

8T��Ê´�µ·c��y��~�ab·Ú 7êCµ·¹º���c�~�ð[�

������py�b�~�ð[��±�����µ·��c��y�>�¹º���

AE2 

� 8 Cµ·¹ºÆ7���àab·Ú 7êAE�����ÝÞ Û�4�# 

�13.58��36.19��C}������-Ë�6������U^���'�#ÌÍ�

����6� !����7êqé"#����$��ÝÞ Û�"#2��¹ºÆ7

%���ð[�����&�ÝÞ Û�8 1.28 ����ð[��±��'��(&�

Û�8 1.32 ?���
Y���àV�)*�����ð[����¹º ��YZ[

\���#�±����¹º2+µ·���>,AEgG�µ·¹ºCYZ[\��h

µ#���W&�ÝÞ Û��-./����7êqé#0T�������7êqé

"#����$��ÝÞ Û�1"�2ªE×Ø�+µ·���¹ºgG������

�U^���'ï���234µ·¹ºÇ��¹º���'%75­p�­-2H��

������

��	
���

��
���



����� � !"#"$� !"%� &'(#")(*�

�594� 

¹º ��6�YZ[\��
Y�78�����¹º��±²�YZ�¢U^�9:

a��I�;<k�J=>$2 

� 8  ��	
�� 

���� 
���� 
	
�� 

�� 

���� 
���� 

�� 

������ 
����� 
����� 
(�� !) 

"#$%#& 
'�(� 

()* !)  

��+ 
,-�./ 

(0Y)  

�
1 100 0   36.19 

�
2 80 20   31.67 

�
	 50 50   24.89 

�
3 20 80   18.10 

�
4 0 100   13.58 

561   7  1.28 

562   7 7 1.32 

�
561 100  0 7  37.47 

�
562 50 50 7  26.17 

�
56	 0 100 7  14.86 

�
563 100 0 7 7 37.51 

�
564 50 50 7 7 26.21 

�
568 0 100 7 7 14.90 

9:;<=>?@ [31]A 
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�]ÝÞ Û�7?���à��¹ºAE������
�]ÝÞ Û

��7êga'@�AB�º������
�]�����_`P�ï�2;,�+B

=�º�����
�]ÝÞ Û�����B����ÇÌÍ��Tà�-Ë
Ç��

]�Û�8ïµ��>,"h,�Û�"C�BïòD�òö
8ïi2+B=ð[��

±�����
�]ÝÞ Û�����%B�à:�µñìíÐE (òóôÁ�) :F

DG�HI
�ôÁ�8ïµ���#:�µñìíòFDG�B�JR:�µÅ÷ø�

�øûùñúíC
��"i�
�]� !���"Kò�KøC
�]�ÝÞ Û�

"C�W.Bòö
8ïi2 

�H8Ø�����nL���¹ºAE�ÓÔ���$���n�������g

¦)M�ÎÏ ÖÓN�O¹P. 

1. ���£QRSxÎÏ Öâãä�CYZstº� (S����)�TnùñÓÔY

Zst¹ºCUVB�WQYZq3���n��()X¦��7ÙR������Y

àYZst¹º�qéZka[��£\]SxÇ^0�YZst¹º��C_`8�

º����Åð[������±����2 
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9:;<=>?@ [31]A 

� 5  �������	
�� 

2. ³�ð[��±����¹º��ab �!��YZ[\�����à��YZst

º����¹º�gc4>,dBJRef2()����FGYZ�¢������

£4YZº����¹ºdBJR�gSµùñúíT��Cíî£�YZstº��

hiJR�gj��7kº«([\��l'@7?�íî��2 

3. H~m	
UV�bÖnT�� o< �������YZ[\���()pq8F

=r�·¸���¹ºêE[�b�£4 Ö¹ºs4f�� !YZ�¢U^��£

à*·¸/Å*��/B�*�¢/-?Ætubvê�FG��2S���QR��

YZ Öw6Bxyµäz{|F}�~�YZ�� Ö�@��£�YZ�¢U^�

�d�mg�YZ Öw6C��£f��YZstº�����y��BL�YZº

�st	
�[\���Ûd��n��ÓÔz&m()����pqSx�º���

��YZ Öw6�o£B��¹º3qd�>,à|}×�JR�~��)â���

�z&E��Û�YZq3���n��d0��2 

������� 

3	
B9�:Æ6Õ
�]6�ÎÏ Ö853q��~m7ÙYZ� ¡ ��

H{«JK��B�+,01.(1) YZ
�����������(2) YZ[\���c
K�|}���(3) �&��������'�#	
���(4) YZ[\��<(;]U
^_`ab����PQ2b�gUV.µ¶·¸è� �bÖnT�� �ÝÞ 8�

�âã�QÖnT�� %8��âã����	
��
�� 8��âã2ï�B�
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��8���ºK��µ·¹º���¹º�AE�B=ab¹ºAE������U^

����g¹PSxYZ�¢¹º��C\]_`8.�º����Åð[����B�

�±����m�8�RrNàU^���Ê�(�aDC+º��012 

3	
4YZstº���8����ÅÝä���	
���HLM��R��

Y����	
��
����������âã������	
���st	
.8

���kl�é�)�����â�m�NÝä��������ga���
no(à

#Ýä���k g=st	
��·��	
qéa+��Ç	
����¡[�()

�ÓÔ"6Ç{|�YZq3���n�����62¢c�F�HWQ�<£¤LM�

��R��Y����	
���YZ[\����à 20�30 ì¥¦G��B±�)R

r��:Æ6Õ
�]6CYZ[\��a/6ÕB[YZº���mAnselin ¶è [4] �

8��st	
�[\|}��8 75§¨��3	
UV� 20�30ì¥�PQ�
no

(�-.cN3	
(¤�53�©8
�]6�f��	
(¤�ªÇ;<{«68

-�áo��f��53�©<�0f«�7ÙRr�
n�mpN3	
(¤YZ
�

�D �����(¤�|}¬��­kab�AÊ���M�º«�f8#5�®�m
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