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Tick Size Changes and Market Quality: The Case of Taiwan Stock 

Exchange Su-Wen Kuo, Chin-Sheng Huang, Chia-Cheng Chen 
 

 
Tick size changes in an equity market have complex impact on market quality.  

This study employs the market experiment of Taiwan stock exchange upon which the 
tick size system proposed to diminish effectively on March 1, 2005 to ascertain 
whether the market quality has been improved.  Four market quality measures are 
used in this study, namely, effective spread, volatility, return correlation, and trading 
volume.  The empirical results show that : (1) the diminution of tick size 
significantly reduces the effective spread and results in lower trading cost, in 
particular, for actively trading stocks; (2) conforms to Harris (1999) decreasing in tick 
size causes greater volatility; (3) a lower tick size will lower the market transparency, 
increase the proportion of noisy trading in the market and results in negative serial 
correlation; and (4) there is no evidence shows the influence of diminution of tick size 
on trading volume.  
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2  5-10 0.05 0.01 0.5-1 0.1-0.2 

3 (H I J =) 10-15 0.05 0.05 0.334-0.5 0.334-0.5 

4  15-50 0.1 0.05 0.2-0.667 0.1-0.333 
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9 (H I J =) 1000 K L  5 5   M0.5 M0.5 
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ü 0 g ý H � 2 3 �Joo,Hing and Meng P1998R4 ! WRollP1984R�9 : ;
< � =s3 j p X & | 9 ª � u �ñ�/ 0���Joo,Hing and Meng � Ó � v
����Z Ú Ý JK W _ } Roll � / � j Ó9 : � ý ª ; < � =�$ % K � /
0� � S j Ç � r � ì í - j WÞ | 9 r N � u �ñWt � v ���£ � E � W

��n�ÞÓ Roll�9 : ; < � = ý ª � 2 3 9 : ; < � =� 
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�� Õ ª ¸ � r �  
� � � ! � Wilcoxon i þ Ü� ¸ � § .�� ¼ �¦ æ �  PPaired replicates 
analysis of signed ranks testR ¸ � $ % ����� �,-�: � �D Û ����
��,- � ß ���� � ( g � l� � � � � : � W�,-Ù Sá � 	l � � Ù

S�§ .�� ¼ ��D Û JK  ! � À 5 � � ¸ � a z �� � � : � � 

Wilcoxon i þ Ü� ¸ � a � Q¼ �� � � 	 (One-sample location problem)� 

  � � § .�� ¼ � ( ) 1

n

i i
X

=
t ( ) 1

n

i i
Y

=
¦ 
 ,-Ù t,-S�§ .¼ �W � � Ì ü

� n ° ± 8 
A1 � ( ), 1,2,..., ,i i i iZ Y X i n Z= − = a  ó ¢ £ g H � 

A2 � Q , 1,..., .iZ i n= � C Q. � & 0 � � �H θ�¤ ¥ � ) � iFl iZ �¦ §

� H W	. � Q n tt i=1,…,n, ( ) ( ) 1.i iF t F tθ θ+ + − =  

	Wilcoxon i þ Ü� ¸ � � � �  � l 0 : 0.H θ =  
Wilcoxon i þ Ü� ¸ � � � û W6 7 8 
S1 ª �  Wilcoxon i þ Ü� Õ ª 3 T +� 
è é ¨ © � . a 1 ,..., nZ Z © V�¯ × û �� iRX iZ �Ü�(rank)W� �

4 5 � H iϕ l 

 
1, 0,
0, 0.

i
i

i

Z

Z
ϕ

≥=  ≤  

�T�� iZ �ª Ü � l i IRϕ , õ S«  

 
1

.
n

i i
i

T Rϕ+

=

≡∑  

S2 �� ¸ � 
 0 : 0, . : 0.aH vs Hθ θ= ≠  

f
2

T tα
+ ≥ �

( )
2

1

2

n n
T tα

+ +
≤ − � � 0H Ẁ �Wα X ¸ ��N T + , �f¼ � � ¿

¯ ´ WT + l Q � � � � ¦ § WD Û j « 8 f 

 *

2

,T Zα≥  

� � 0H Ẁ �W *T l 5 , Æ �T +WZ l 5 , � � ¦ § ¢ £ gH � Hollander and 
Wolfe(1999) 4 ! Wilcoxon i þ Ü � ¸ � � 9 � ì � � (Asymptotic normality)t
¸ �: {(Efficiency)� 
 

��� � � � � � 	  
 

� � � ë ¨ 9 : � =�? @ A B �? @ C D E F �/0 3tä å � ¦ æ �V ë #

n J K L M � 

Q�� �� � ( g.9 : ; < � =�� �  
� � Xo A ü O � �� � ( g�� � Ø � ¼ � .9 : ; < � =1 J K L M �©

X� j Ó _ } Ó ± S¾ Ö ¼ � 1 ; < � =N TV & Ó ± Ù 1 ; < � =Ẁ Ì � �

s W l 14.9U�� õ .� � � Ø � ¦ æ W� � ö ¼ � H õ Ë �ê 4âW� 15-50



 
8    ��������	
�2007 � 12 � 

\ 1 � � Ø � W9 : ; < � =	 � Ó ± S9 1U�N T + , Ì �WÌ � � s ¿ 22.9
UP0.051694÷0.225674R�� Ó J K L M t !   ô PQRQ¶ W� U V � ��

�SW9 : ; < � =gV WY Z [ �/0 ^� N TÌ �W9 Å & h � � ��/0

� � � 

� � � �� �.; < � =�� � W� n � �J K L M t HarrisP1994R> n û ?

� Ô � Q¶ WÞ t Chung and NessP2001R ¸ � Nasdaq�� WChan and Hwang
P2001R � � � � �WLipson and JanesP2001RNYSEWm Aitken and 
Comerton-FordeP2005RJ K � � �� Ü �J K L M Q¶ �$ % K � /0 � ,�

� �� �S; < � =gV W± � /0 ^� �] W9 Å & �  � �/0 W� h � /

0 � � � 

e�� �� � ( g.+> ? @ A B �� �  
� � Xo B ü O � �� � ( g.+> ? @ A B � � �J K L M �©X� j Ó _

}¾ Ö ¼ � t ! Ë H ¼ � �ê�â+> ? @ A B N T�h bWi j  !   ô PeR

� Ô á �Harris (1994,1999) k l ,�� �� ��] /0 � .� �� B � h Ê ñ Ç

� ß à 1 1 2 Wz « � ��/0 3 µ 4 © / 0 /0 ñ 5 6 » C 8 9 W�© : ; /

0 ñ 5 6 » < ; � � ñ W� �C 8 9 t < ; /0 ñ � È ; � t� ��Ì � �( �

t ( c � �Wh b� �A B PflickerR�¨� ê 2âIê 5â	 | }? @ A B % �

�} y Wj k � � � � & Ý � â; < � =�] �: � �N TW� � � ��v ; "

# } y � | 9 ! }�� n � �J K L M N O W� �� �U V .�� �+> ? @ A

B � � t Porter and WeaverP1997RI BessembinderP2000R�J K L M Q¶ � 

o�� �� � ( g.C D E F G H �� �  
� � Xo C ü O � �� � ( g.? @ C D E F G H �� � �J K L M _ },�

� �� �´ WC D E F G H N T| }~ Y gÆ WL M t !   ô PoRQ¶ �

Goldstein and Kavajecz (2000) t Harris (1999) k l ,�� �� ��v ; C 8 9

t/0 ñ �� � � tI ° {W�] � B � h Ê ñ � 1 2 Ww p /0 xy u v W�

] � �Z p �q r s �,�� �� ��z � ? @ {| }~ E F �M J K L M I

Ahn et al.P1996RI Chan and HwangP2001R�L M E i j � 

� � � � J K �W$ % � � �� ,�� �� �SW� �9 : � = % � W+> ?

@ A B u v W? @ C D E F G H | }~ Y gÆ W� M � �/0 � � ( c t z O �

�� /0 ñ t�� � B � h Ê ñ 
 � � �� � 

 

 

Xo� � �� � ( g.� �� � �� �  
 

A. � �� � ( g.9 : ; < � =�� �  

â� ã ¼ � H  
,- Ù  
P1R 

,- S 
P2R 

x� { 
(1)/(2) 

=� ý 
(1)-(2) 

Wilcoxon ¸ � 
P Value 

2 54 0.05317 0.055118 0.964663 -0.00195 0.899987  

4 226 0.225674 0.173981 1.297123 0.051694 0.009716 ** 

5 30 0.531901 0.579717 0.917518 -0.04782 0.781264  

¾ Ö ¼ �  370 0.1992 0.169464 1.17547 0.029736 0.047961 * 
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B. � �� � ( g.+> ? @ A B �� �  

â� ã ¼ � H  
,- Ù  
P1R 

,- S 
P2R 

x� { 
(1)/(2) 

=� ý 
(1)-(2) 

Wilcoxon ¸ � 
P Value 

2 54 0.031125 0.027774 1.120657 0.003351 0.002421 ** 

4 226 0.023978 0.025486 0.940856 -0.00151 0.001273 ** 

5 30 0.025325 0.023825 1.062972 0.0015 0.049498 * 

¾ Ö ¼ �  370 0.025658 0.025929 0.989568 -0.00027 0.532573  

C. � �� � ( g.C D E F G H �� �  

â� ã ¼ � H  
,- Ù  
P1R 

,- S 
P2R 

x� { 
(1)/(2) 

=� ý 
(1)-(2) 

Wilcoxon ¸ � 
P Value 

2 54 -0.05873 -0.05469 1.07399 -0.00405 0.866921  

4 226 0.027928 -0.02653 -1.05285 0.054454 0.003603 ** 

5 30 -0.0222 0.006306 -3.52041 -0.02851 0.440522  

¾ Ö ¼ �  370 -0.00151 -0.03737 0.040273 0.035869 0.018982 *   
ô r 81. ' ( 94) 3* 1+Ù S 2 n *�¼ � á � � 
� � � 2. *W** ¦ ã�XWilcoxon i þ Ü � ¸ ��N T + , 5U�1U�� �

 

��� �� � ( g./0 3�� �  
� � � n � 1 /0 3aÓ Ù 5 {�^/3P $ �RI^/aP $ \RÝ l 2 3�

�g} k É 1 5 , � 

� � X� ü O � �� � ( g./0 3� � �J K L M �©X� j Ó « % WfU V

� �� �. Ù 5 {�^/3m^/a ³ | 9 N T�� � WMQL M t !   ô �

E i j WM L M t HarrisP1994R> n û ? Ô � ^/3� u v � �Q¶ W¨t Lau 
and McInishP1995R�BacidoreP1997RI Aitken and Comerton-FordeP2005R�
J K L M E � � 

� � ¨©� � � Ø � Ý c B & �âã¦ æ W{ _ }� ê 2âP5-10 \R̀ Ù 5 {

I^/a' 9 N T� % � �̀ �X Ù 5 {I^/a� % � a � l ê 2â�] � ¯
? �P�� \¯ 1 � R/0 % � W� ê 5â Ù 5 {I^/a�u v a � l b�

V ? �P�� \V 1 � R/0 3u v � ¶ �$ % �� ( ) * í Wf,�� ��

�´ W.Y Z [ �Ð N ^� P + ¥ , �/0 - R� b W] � �\� # � .b� �

\l 9 # W� Mb� �/0 \l .  W� b� � Æ Ë l �� \V 1 / ^ W� Ó ,

�� �� �SWÙ 5 {I^/a u v W¨^/ / H { � � % � �� M �  ! ò ö

� � � Ø � �ê 1�2 â( ] � �) j X \¯ �E .� �� �WÓ h Ê � B Ê * ñ

& ' Wz ` h b/0 v w W �  � �/0 �� � � Ø � � ê 8�9 â(b� �)	
j X \V 1 E .� �� �WÓ �] ; < � =W% � Y Z [ 1 /0 ^� W9 Å & �

� 1 ¤ ¥ � � 
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X�� � �� � ( g./0 3�� �  

 
0. Ù 5 {U 

â� ã ¼ � H  
,- Ù  
P1R 

,- S 
P2R 

x� { 
(1)/(2) 

=� ý 
(1)-(2) 

Wilcoxon ¸ � 
P Value 

2 54 0.00533 0.00467 1.141408 0.00066 0.043463 * 
4 226 0.00698 0.008784 0.794568 -0.0018 0.127045  
5 30 0.006032 0.00768 0.785422 -0.00165 0.047162 * 

¾ Ö ¼ �  370 0.006061 0.007277 0.832989 -0.00122 0.234764  
1.^/3P / H d $ �R 

â� ã ¼ � H  
,- Ù  
P1R 

,- S 
P2R 

x� { 
(1)/(2) 

=� ý 
(1)-(2) 

Wilcoxon ¸ � 
P Value 

2 54 2327.021 2068.551 1.124952 258.4704 0.069042  
4 226 4298.418 4108.827 1.046142 189.5911 0.630387  
5 30 3325.464 3626.792 0.916916 -301.328 0.075213  

¾ Ö ¼ �  370 3599.936 3479.709 1.034551 120.2271 0.686242  
2.^/aP $ \R  

â� ã ¼ � H  
,- Ù  
P1R 

,- S 
P2R 

x� { 
(1)/(2) 

=� ý 
(1)-(2) 

Wilcoxon ¸ � 
P Value 

2 54 18361.83 16639.46 1.103511 1722.374 0.034025 * 
4 226 112193.8 114128.9 0.983045 -1935.06 0.619594  
5 30 224969.4 263162.8 0.854868 -38193.4 0.019569 * 

¾ Ö ¼ �  370 93778.73 97757.68 0.959298 -3978.95 0.410554  
ô r 81. ' ( 94) 3* 1+Ù S 2 n *�¼ � á � � 
� � � 2. *W** ¦ ã�XWilcoxon i þ Ü � ¸ ��N T + , 5U�1U� 

 

¦�ä å � ¦ æ 8b] ^/3¼ � �� �/0 � � ¦ æ  
� � � n � Ó Ó ± Ù Se n *�¼ � á � W� Ó ± Ù ¼ � � £ ³ +^/3Ẅ �

� H PmedianR¦ ^b^/3¼ � I] ^/3¼ � W¦ ã" # U V � �� �.�
�/0 � � �� � � 

PQR9 : ; < � = 
� � X¦ü O b] ^/3¼ � 9 : ; < � =�� � �©X� j Ó « % � b^/3

¼ � 9 \N T�; < � =U V W�X^/3\¯ �� \ G H & ,�� �� ��

: � �MQL M t Goldstein and KavajeczP2000RI Aitken and Comerton-Forde
P2005R�J K L M Q¶ �.& ^/3\¯ �� W�] � �� �Wj ( c /0

^� I� ��/0 � � � 
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X¦� b] ^/3¼ � �9 : ; < � =� �  

0.b^/3 

â� ã ¼ � H  
,- Ù  
P1R 

,- S 
P2R 

x� { 
(1)/(2) 

=� ý 
(1)-(2) 

Wilcoxon ¸ � 
P Value 

2 23 0.056113 0.063593 0.882373 -0.00748 0.648229  
4 126 0.276751 0.192022 1.441244 0.084729 0.010031 * 
5 15 0.555608 0.71773 0.774119 -0.16212 0.229309  

¾ Ö ¼ �  186 0.247906 0.203013 1.221137 0.044894 0.213065  
1. ] ^/3 

â� ã ¼ � H  
,- Ù  
P1R 

,- S 
P2R 

x� { 
(1)/(2) 

=� ý 
(1)-(2) 

Wilcoxon ¸ � 
P Value 

2 31 0.050756 0.049998 1.015145 0.000757 0.95312  
4 100 0.161318 0.151248 1.066575 0.010069 0.320381  
5 15 0.508194 0.441705 1.15053 0.06649 0.359131  

¾ Ö ¼ �  186 0.150719 0.136369 1.105228 0.01435 0.110368  
ô r 81. ' ( 94) 3* 1+Ù S 2 n *�¼ � á � � 
� � � 2. *W** ¦ ã�XWilcoxon i þ Ü � ¸ ��N T + , 5U�1U� 

 

PeR+> ? @ A B  
� � Xåü O b] ^/3¼ � +> ? @ A B �� � �©X� j Ó « % � ] /3�

ê 4â¼ � �W� U V � �� �´ W+> ? @ �A B N T Á ¯ W�X� �� Q Ý

° {h � Wu ^� �A B � ¯ �¨� b^/3�¼ � �	 � ��+> ? @ A B �

�N T Á ¯ W� 3 � b^/3¼ � �W� �; < � = % � WA B { �N Tu v W

` � �� � � 9 ª�h 4 � 

Xå� b] ^/3¼ � �+> ? @ A B � �  
0.b^/3 

â� ã ¼ � H  
,- Ù  
P1R 

,- S 
P2R 

x� { 
(1)/(2) 

=� ý 
(1)-(2) 

Wilcoxon ¸ � 
P Value 

2 23 0.032739 0.029974 1.092228 0.002764 0.030814 * 
4 126 0.02577 0.02663 0.967689 -0.00086 0.084521  
5 15 0.02597 0.025193 1.030826 0.000777 0.454285  

¾ Ö ¼ �  186 0.026747 0.026896 0.994451 -0.00015 0.880534  
1. ] ^/3 

â� ã ¼ � H  
,- Ù  
P1R 

,- S 
P2R 

x� { 
(1)/(2) 

=� ý 
(1)-(2) 

Wilcoxon ¸ � 
P Value 

2 31 0.030155 0.026186 1.151588 0.003969 0.032678 * 
4 100 0.021721 0.024044 0.903408 -0.00232 0.004511 ** 
5 15 0.024681 0.022457 1.099035 0.002224 0.047913 * 

¾ Ö ¼ �  186 0.024566 0.024948 0.984693 -0.00038 0.514118  
ô r 81. ' ( 94) 3* 1+Ù S 2 n *�¼ � á � � 
� � � 2. *W** ¦ ã�XWilcoxon i þ Ü � ¸ ��N T + , 5U�1U� 
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PoRC D E F G H  
� � X5 ü O b] ^/3¼ � � C D E F G H �� � �©X� j Ó _ }� b^/

3�¼ � �C D E F G H N T�| }~ Y gÆ WÂ �^/� � ; ì ? � t< ! ?

� � � ï 6 B W� ] ^/3¼ � �C D E F G H 	\�N T�N O b^/3��

 � � � Ç � 1 2 ��] Wz /0 ^� u v �Z p q r s �] Ww p /0 ^¦ h

b� 

� � X5� b] ^/3¼ � �C D E F G H � �  
0.b^/3 

â� ã ¼ � H  
,- Ù  
P1R 

,- S 
P2R 

x� { 
(1)/(2) 

=� ý 
(1)-(2) 

Wilcoxon ¸ � 
P Value 

2 23 -0.01814 -0.04403 0.412009 0.025891 0.951495  
4 126 0.067327 -0.00074 -91.1363 0.068066 0.004019 ** 

5 15 -0.02714 0.019438 -1.39613 -0.04658 0.389404  
¾ Ö ¼ �  186 0.035762 -0.01147 -3.11683 0.047236 0.029491 *   

1. ] ^/3 

â� ã ¼ � H  
,- Ù  
P1R 

,- S 
P2R 

x� { 
(1)/(2) 

=� ý 
(1)-(2) 

Wilcoxon ¸ � 
P Value 

2 31 -0.09717 -0.05635 1.724237 -0.04081 0.596731  
4 100 -0.02171 -0.05902 0.367936 0.037303 0.241009  
5 15 -0.01726 -0.00683 2.529507 -0.01044 0.803955  

¾ Ö ¼ �  186 -0.04027 -0.06241 0.645191 0.022144 0.296659  
ô r 81. ' ( 94) 3* 1+Ù S 2 n *�¼ � á � � 
� � � 2. *W** ¦ ã�XWilcoxon i þ Ü � ¸ ��N T + , 5U�1U� 

 

P�R/0 3 
� � X7 ü O b] ^/3¼ � � Ù 5 {�^/3�^/a�� � �©X� j Ó _

}fU V � �� �W.b^/3� ` Ù 5 {�^/3�^/a ³ | 9 N T� (

gWMQL M I HarrisP1994Rm n �� W� I BacidoreP1997R�J K E � �
¨ ~ ] ^/3�� �W{ _ }` Ù 5 {�^/3�^/a'aN T�u v W�

X$ % �� � ,�� �� �1 SW.] ^/3�� ` � B � 9 N T� ( c �M

QL M I HarrisP1994RI Van Ness et al.P2000R�J K L M E � �� � Þ ô r
d � �� �t^/3� �F G W� > n û ? ¹ � | 9 Q¶ � �L n WO � � B �

�Ê * t � ¹ : M � �� 

� � � b^/3�¼ � �W8 [ j Ó _ } Ù 5 {I^/aau v �W¨^/3 {

� � % � �� ] ^/3�¼ � �WN V Ù 5 {�^/3�^/aP N Tu v W¨

Ù 5 {u v 65U�^/a u v 80UW� ^/3 } u v 58U�� ô r � ] ^/3
�� �W9 b� �V ? �W� l � �� �U V �/0 ^� �] Wz « /0 5 Ñ

° 9 W� Ù 5 {�^/3�^/a ³ N T ( c � 
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X7� b] ^/3¼ � �/0 3� �  
:. Ù 5 {PUR 
0.b^/3 

â� ã ¼ � H  
,- Ù  
P1R 

,- S 
P2R 

x� { 
(1)/(2) 

=� ý 
(1)-(2) 

Wilcoxon ¸ � 
P Value 

2 23 0.009036 0.007477 1.208382 0.001558 0.180812  
4 126 0.010058 0.011057 0.909658 -0.001 0.328291  
5 15 0.008002 0.009843 0.81294 -0.00184 0.120544  

¾ Ö ¼ �  186 0.009228 0.009793 0.942259 -0.00057 0.293403  
1. ] ^/3 

â� ã ¼ � H  
,- Ù  
P1R 

,- S 
P2R 

x� { 
(1)/(2) 

=� ý 
(1)-(2) 

Wilcoxon ¸ � 
P Value 

2 31 0.002694 0.002703 0.996738 -8.8E-06 0.068382  

4 100 0.003101 0.005921 0.523752 -0.00282 7.36E-05 ** 

5 15 0.004063 0.005517 0.736332 -0.00145 0.187622  

¾ Ö ¼ �  186 0.002884 0.004766 0.604982 -0.00188 0.001095 ** 
;.^/3P / H d $ �R 
0.b^/3 

â� ã ¼ � H  
,- Ù  
P1R 

,- S 
P2R 

x� { 
(1)/(2) 

=� ý 
(1)-(2) 

Wilcoxon ¸ � 
P Value 

2 23 4938.823 4394.505 1.123863 544.3182 0.361533  

4 126 7393.283 6755.676 1.094381 637.6069 0.209433  

5 15 6141.331 6621.887 0.927429 -480.556 0.207764  

¾ Ö ¼ �  186 6785.259 6317.813 1.073989 467.4456 0.263272  

1. ] ^/3 

â� ã ¼ � H  
,- Ù  
P1R 

,- S 
P2R 

x� { 
(1)/(2) 

=� ý 
(1)-(2) 

Wilcoxon ¸ � 
P Value 

2 31 455.5844 404.4781 1.126351 51.10629 0.047788 * 

4 100 398.8893 773.7982 0.515495 -374.909 6.95E-05 ** 

5 15 509.5978 631.6974 0.806712 -122.1 0.421204  

¾ Ö ¼ �  186 398.0875 628.8097 0.633081 -230.722 0.004662 ** 
<.^/aP $ \R 
0.b^/3 

â� ã ¼ � H  
,- Ù  
P1R 

,- S 
P2R 

x� { 
(1)/(2) 

=� ý 
(1)-(2) 

Wilcoxon ¸ � 
P Value 

2 23 38910.27 35506.88 1.095852 3403.391 0.287092  
4 126 192646.5 186312.2 1.033998 6334.245 0.260131  
5 15 416274 480793 0.865807 -64519 0.072998  

¾ Ö ¼ �  186 177277.6 177317.3 0.999776 -39.671 0.466406  
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1. ] ^/3 

â� ã ¼ � H  
,- Ù  
P1R 

,- S 
P2R 

x� { 
(1)/(2) 

=� ý 
(1)-(2) 

Wilcoxon ¸ � 
P Value 

2 31 3655.776 3152.286 1.159722 503.4899 0.025483 * 
4 100 10823.53 23177.9 0.466976 -12354.4 4.61E-05 ** 
5 15 33664.83 45532.64 0.739356 -11867.8 0.330261  

¾ Ö ¼ �  186 9873.016 17860.29 0.552792 -7987.27 0.000904 ** 
ô r 81. ' ( 94) 3* 1+Ù S 2 n *�¼ � á � � 
� � � 2. *W** ¦ ã�XWilcoxon i þ Ü � ¸ ��N T + , 5U�1U� 

 

å�ä å � ¦ æ 8�� ß à ¼ � �� �/0 � � ¦ æ  
   � n � Ó $ % 50 �^¦ �I� î X /0 � n �l �� ß à 1 ¼ � Ý ¦ æ x

\�X=aÓ Ó ± Ù Se n *$ % 50 ^¦ �I� î X /0 n �WfU V � ��

�´ .� �� � � �N T�gÆ Ẁ � � � & fÓ ß à l , 	® ¼ ´ W> � ? @

d � é �� � Ø � W©Ù ¶ �J K L M N O W� � � Ø � .� �� ��,� � �

� �Q¶ � � MW � âß à ¼ � �- ) � � � �N T� 

 
X= �� ß à ¼ � �� �/0 � � � �  

0. $ % 50^¦ � 

/0 � �  
,- Ù  
P1R 

,- S 
P2R 

x� { 
(1)/(2) 

=� ý 
(1)-(2) 

Wilcoxon ¸ � 
P Value 

9 : ; < � = 0.386352 0.267296 1.445411 0.119057 0.843411  

+> ? @ A B  0.021414 0.021208 1.009713 0.000206 0.446114  

C D E F G H  -0.01968 -0.00038 51.14504 -0.01929 0.576343  

  Ù 5 { 0.004953 0.005173 0.957442 -0.00022 0.020363 *   

^ / 3 18674.99 15643.09 1.193817 3031.903 0.055717  

^ / a 675575.1 632202.6 1.068605 43372.49 0.181035  
1.� î X /0 n � 

/0 � �  
,- Ù  
P1R 

,- S 
P2R 

x� { 
(1)/(2) 

=� ý 
(1)-(2) 

Wilcoxon ¸ � 
P Value 

9 : ; < � = 0.074185 0.088299 0.840154 -0.01411 0.387988  

+> ? @ A B  0.036882 0.034309 1.075016 0.002574 0.056328  

C D E F G H  0.021351 -0.01078 -1.98113 0.032128 0.673056  

Ù 5 { 0.004446 0.004562 0.974614 -0.00012 0.074324  

^ / 3 2361.171 2119.873 1.113827 241.2979 0.080828  

^ / a 24906.93 17153.54 1.451999 7753.39 0.031674 * 

ô r 81. $ % 50^¦ �¼ � H A50W� î X /0 n �¼ � H A60� 
� � � 2. ' ( 94) 3* 1+Ù S 2 n *�¼ � á � � 
� � � 3. *W** ¦ ã�XWilcoxon i þ Ü � ¸ ��N T + , 5U�1U� 



Tick Size Changes and Market Quality: The Case of Taiwan Stock Exchange   15 

  

5�ä å � ¦ æ 8� ¼ � á � .� �/0 � � L n �� �  
� � � n � ¦ ãÓ Ó ± Ù SQ n *�e n *Iån *�¼ � á � W̧ � fU V �

�� �´ .� �/0 � � �� � �̀ L M N O Ó ± á � � B ( .Ù ¶ 1 L n � �

N T� � W � � M C h � D E ¶ � 


�� � � �  �  

�  ! õ .$ % � � �� ' ( 94) 3* 1+J F � �� �,- W©J K
� ¤ � " # ` � �� � �� � ��  ! Ë « Ó Ì �L n 8PQR,�� �� �SW

� �9 : ; < � =� gV WXO �] d /0 ^� �̀ �Wb^/3� x] ^/

3� 1 9 : ; < � =U V � s cN T�PeRf� �� �gV W� �+> ? @

A B N Th bWi j Harris (1994,1999) k l ,�� �� ��h b� �A B
PflickerR�m n �PoRf,�� �� �´ WC D E F G H N T| }~ Y gÆ W

G j Goldstein and Kavajecz (2000) t Harris (1999) k l ,�� �� ��v ; C

8 9 t/0 ñ �� � � tI ° {W�] � �Z p �q r s Ww p /0 xy u v W

z � ? @ {| }~ E F �P�Rf� �� �gV W./0 3�� � � �N T�

�  ! k l ,- � � �� ��� � ¾ ) �� �� B � Ê � t� /0 ñ �Ç È

� � �D Û á H 9 c½ - �� �Z Ú W TORQ � | }� NYSE/0 �- ) B

� Z Ú WÓ I # J K $ % �� ,- � �� � � � �� Î � � � 
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