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Abstract

This paper examines the impact of the difference in information implied by
different commission book prices on price discovery, and divides investors into three
categories (foreign investors, market makers, and retail investors) to investigate the
impact of different investors' trading volume on price discovery. In addition, this
paper uses variance swaps to examine the impact of price jumps on price discovery
between non-price jumps and price jumps in Taiwan index futures, and the sample
period is from June 1, 2011 to November 30, 2012, with intra-day high frequency data
of Taiwan index futures and Taiwan weighted index. In general, the price of a
transaction and the best price in the order book during the non-price jumping period
implies more information, and the measured price discovery ability is higher. Market
makers are providers of liquidity in the market, and increased liquidity increases price
discovery in the market, so market makers' trading volume has a high positive impact
on price discovery ability. However, this paper found that when information arrives in
the market to trigger trading and the market has price jumps due to the information
received, the ability of price discovery is the highest when the information is hidden
outside the order book. Foreign investors can get more information in the market
compared to other investors, so foreign investors' trading volume has a higher positive
impact on price discovery ability, and the order aggressiveness becomes more patient.
Therefore, the non-optimal order book still contains price-related information in the

market at specific points in time (e.g., when price jumps occur).
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TWSE TXF TXF1 TXF25

T 3o 7573.24 7548.64 7548.65 7548.6
Bk E 9089.45 9105 9104.93 9106.19
¢ ik 7459 7453 7452.53 7452.5
B B 6609.11 6615 6614.73 6613.99
% * ¥k 409320 409320 409320 409320

—

TARELEA RFRFAGURAEH  ARA ST PP EECS Ak

;\?‘;};Fﬁ AR h B2t ded 20
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%2
chRP R AERT AL B2 b4

hE @B ket mb B
T 59l 3578.35 3240.07 12197.72  19391.86
B4 B 21937 27898 48462 99875
¢ ik 3024 2502 10679 16680
) B 35 192 1157 1881
#* A 409320 409320 409320 409320

A * 7 Jiang and Oomen (2008)#74% 1 e £ 3 4 ) RPHER &K » T 1
F3004E - REFREBRFOREAR? LT3 B RIEDRE > THRHKS

@Arh 279 X ¢ - g4 T 1105 % BB > 7 OBF hbEiE 41 2306 % -

Y-8 HPEkIA

B E L BRA ST ARER o A3TVRELIFRREFERR T

g% > HP w AR p-value W B F M3 0050 d T dvw AH KA ]G

—
¢

Bt i e
%3
¥ 13# 2( Augmented Dickey-Fuller Test)
t-Statistic p-value Alternative Hypothesis
A B ERR -3.5954 0.01 stationary
(TWSE)
TN -3.6894 0.01 stationary
(TXF)
cAP R RE- A -3.6896 0.01 stationary
(TXF1)
rPRERE-IIH -3.6864 0.01 stationary
(TXF25)
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F2H TR PR

~F7 % 41* Cao, Hansch and Wang(2009)= j2 » 2 % & 5848 {3 3¢ L&
LB EE > 0 REFT AP P T HORIRE R RF R DB R H 2 Y
AELF G For b FA el B AR Y BB D T A

(A RN BN SRR S S N SIS LT O

% 4
Hasbrouck ¥ #t > ¥
EFETIY SR FRE-Hh B phd- 114k
(TXF) (TXF1) (TXF25)
TR 0.97314545 0.9726515 0.95469603
R 0.5096498 0.5095414 0.4939736
P RRE 0.74139762 0.7410965 0.72433481

BAAT NN B R R RACRE 2B B F o Vg R S |
= 2R (TXF) & o dp 0 f et - R B R(TXFD) e 2 R 4 BT 4pk > @ o
PRE o 3T AR(TXF25) 0l fea e 4 P AR T 6 A f > i d S g 7
Cao, Hansch and Wang(2009)~ 45 i & 3= & § @ R eh%4 & - & < 304 0

R R T R L S T

TR RELEARELT UIIT RGN F A TR Vo S F S AR

IR 4 ARG o
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Table11 ~ Table2 % Table3 &2 7 b B R 7{r7 PR F A FFHch b 24

b e M UL 0T 2

—

Volume: 5 &8 T A tH 2 2 5 5

Volatility: 5 t# 2.3 ¢ AdF

Liquidity: 5 tH#p 2 jnds {4t &

Table 1

Dependent variable:

o4 f 2 2§ (TXF)

b BAR T Total
volume 0.000022"" 0.000026™" 0.000015™" 0.00009"
(0.00000) (0.00000) (0.00000) (0.00000)
volatility -0.231 -0.171 -0.855™" -0.972™
(0.327) (0.315) (0.317) (0.323)
liquidity 0.371™ 0.079 -0.423™ -0.396™"
(0.115) (0.126) (0.131) (0.134)
Constant 0.628™" 0.656 " 0.616™" 0.626""
(0.010) (0.010) (0.010) (0.010)
R? 0.055 0.063 0.090 0.085
Adjusted R? 0.054 0.062 0.089 0.084
Note: “p<0.1; “p<0.05; "“p<0.01
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Table 2

Dependent variable:

SE W B - AB(TXFI)

HE B i Total
volume 0.000023" 0.000027" 0.000016™ 0.000009"
(0.00000) (0.00000) (0.00000) (0.00000)
volatility -0.052 -0.007 -0.766™ -0.867""
(0.331) (0.318) (0.320) (0.327)
liquidity 0.3777 0.066 -0.494™ -0.448™"
(0.116) (0.127) (0.132) (0.135)
Constant 0.618™ 0.647 0.605™ 0.616™
(0.0112) (0.0112) (0.010) (0.010)
R? 0.058 0.068 0.099 0.092
Adjusted R? 0.057 0.067 0.098 0.091
Table 3
Dependent variable:
cdp® B A i - 3 T Fh(TXF25)
N B T Total
volume 0.000021°" 0.000027" 0.000015™ 0.000009™"
(0.00000) (0.00000) (0.00000) (0.00000)
volatility -0.204 -0.225 -0.860"" -0.982""
(0.328) (0.315) (0.318) (0.324)
liquidity 0.479™ 0.136 -0.325™ -0.303"
(0.115) (0.126) (0.132) (0.134)
Constant 0.610™" 0.638™ 0.597 0.607™
(0.011) (0.010) (0.010) (0.010)
R? 0.059 0.071 0.094 0.090
Adjusted R? 0.058 0.070 0.094 0.089
Note: “p<0.1; “p<0.05; "“p<0.01
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d Table 1 ~ Table 2 2 Table3 ¥ 'Jg:",% FAAERPEREY L EEGRER

vt

FAR e RMGE Y X URED H b

\““b

F ok o PR Tt g d B en 5 £ 810
RIS FRB AT o B A TR F TSR F 1Y A5 5 Wald
# T (Wald Test) BlzE 7 ~ 3 7 ?r;?ﬂfr'g’{r"_—:_ﬁﬁ—,i LR EES o Ak

R{EV R o

%5
Wald # 2 ( Wald Test)
F p-value
HE ~RIP 30.842 0.00
TE ~ e 134.72 0.01
#BHPF ~ FF 51.297 0.00

4-4.2 HFEBERFRER

Table 4 3 7 F § 1 A 7] i Ho b BE R4 13 en i B sbbie fFiral > #

v

ump: A fe t P el e B R
Volatility: 5 t# 2 7 3¢ b ¥

Liquidity: 5 t #p 2 Jids et 5
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Table 4

Dependent variable:

TXF TXFI TXF25

jump 0.032™"  0.019° 0.030™ 0018  0034™ 0019
(0.010)  (0.010)  (0.010)  (0.010)  (0.010)  (0.010)

volatility 1.129" 1347 1.092"
(0.303) (0.307) (0.304)

liquidity 1971 1.983™ 2.296™"
(0.317) (0.321) (0.318)

Constant 0.737"" 0692 0.733™" 0685 0.726™ 0.678"

(0.006)  (0.007)  (0.006)  (0.007)  (0.006)  (0.007)

R? 0.003 0.030 0.003 0.033 0.003 0.035
Adjusted R? 0.003 0.029 0.002 0.032 0.003 0.035
Note: “p<0.1; “p<0.05; ““p<0.01

d TableD ¥ i 2 g aEefifr  §H#LERPEFIRFRYT €7
MR E Y R RX S PR 2T R sl F e 0 T
PR FRIES SSIF S 0 B B IR RI TR R A L o Lo

G T AR RE RSN F A L kF e
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4-4.3 BHRBERT FRTAFULE EHGRER

d Table 5~ Table 6 2 Table 7 ¥ 1 ¢ &} 7 § *F T & i B BEH G 507G
MF R VERO s T R TRBA T S Bl v g
G WA Z Tabled 5 0 if oA 2 B FRIF A ST HBEA & 55 10
N b S s LA ISR S S Ol B SR LN A T (A GRS

A BT B A R BRBE O F 5 R LG B R

X
=&

e FIFAME A eh
PERSDE RY hﬁ%%%ﬂ{fw?ﬂm’ﬁﬂ«ﬂﬁagigﬁ@ﬂﬁ%gﬁ

PR SUEEN rl B8 Iy

Table 5 ~ Table 6 2 Table 7 & i HoBrBE2 7 45 T A 52 2 £ 9 & ¥R
e el 27
ump: &t B i BB TR
27282 BRE, 12775 82§ RE)
Volume: 3 & 847 4 et 2 2 5 £14 6]
Volatility: 5 t# 2 3 A A#F

Liquidity: = t #p 2 /i@t 5
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Table 5

Dependent variable:

S 3 f % 2 i (TXF)

bE @  F Total
jump 0.024™ 0.023™ 0.005 0.005 0.011 0.014 0.010 0.013
(0.010) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010)
volume 0.00003"  0.00003"  0.00003™"  0.00003""  0.00001""  0.00002™°  0.00001™  0.00001°"
(0.00000)  (0.00000)  (0.00000)  (0.00000)  (0.00000)  (0.00000)  (0.00000)  (0.00000)
volatility -0.115 -0.066 -0.760™ -0.883™"
(0.328) (0.317) (0.318) (0.324)
liquidity 0.284 -0.525 -1.624™ -1.6577
(0.363) (0.385) (0.387) (0.395)
Constant 0.6417 0.642™" 0.659™" 0.660"" 0.600" 0.589™" 0.6117 0.599™"
(0.009) (0.009) (0.008) (0.008) (0.009) (0.010) (0.009) (0.010)
R? 0.053 0.054 0.063 0.063 0.085 0.092 0.080 0.088
Adjusted R? 0.053 0.052 0.062 0.062 0.085 0.091 0.080 0.086
Note: “p<0.1; “p<0.05; ““p<0.01
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Table 6

Dependent variable:

e dn b B - H(TXFI)

7 B f® Total
jump 0.022™ 0.021™ 0.002 0.003 0.008 0.012 0.008 0.011
(0.010) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010)
volume 0.00003"”  0.00003""  0.00003""  0.00003""  0.00001""  0.00002""  0.00001™"  0.00001""
(0.00000)  (0.00000)  (0.00000)  (0.00000)  (0.00000)  (0.00000)  (0.00000)  (0.00000)
volatility 0.070 0.099 -0.666" -0.775"
(0.332) (0.320) (0.321) (0.327)
liquidity 0.252 0,622 11,848 11.843™
(0.367) (0.389) (0.390) (0.399)
Constant 0.632™ 0.633™" 0.6517" 0.650"" 0.587"" 0.574™" 0.599™" 0.587""
(0.009) (0.009) (0.008) (0.008) (0.010) (0.010) (0.009) (0.010)
R? 0.057 0.057 0.067 0.068 0.094 0.101 0.087 0.095
Adjusted R? 0.056 0.056 0.067 0.067 0.093 0.100 0.087 0.094

Note:
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Table 7

Dependent variable:

cdp BB - 3 T AH(TXF25)

7 B R i Total
jump 0.026™" 0.023™ 0.005 0.005 0.012 0.014 0.011 0.013
(0.010) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010)
volume 0.00003"”  0.00003""  0.00003""  0.00003""  0.00001™"  0.00002™  0.00001™"  0.00001""
(0.00000)  (0.00000)  (0.00000)  (0.00000)  (0.00000)  (0.00000)  (0.00000)  (0.00000)
volatility -0.101 -0.133 -0.780™ -0.906"
(0.329) (0.317) (0.319) (0.325)
liquidity 0.679" -0.262 -1.266"" -1.306"
(0.364) (0.386) (0.388) (0.396)
Constant 0.628"" 0.630™" 0.644™ 0.644™ 0.585" 0.575™ 0.595™ 0.586™"
(0.009) (0.009) (0.008) (0.008) (0.010) (0.010) (0.009) (0.010)
R? 0.056 0.057 0.070 0.070 0.091 0.096 0.086 0.092
Adjusted R? 0.056 0.056 0.070 0.069 0.091 0.095 0.086 0.091

Note:
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444 FHRBEET FRTAFULEEALAHFRER

Table 8 ~ Table 9 % Table 10 & - # p* PHFAFHATE ERIE
o R R REFAELL EHBRF R EFRE LV FE R R
FADFERT AFOEEARENHT AT ARRF IV o T AT HY 4
FRHEEFTANEFL TR FRAFo s THEHNFRERNL S 7 RF L w
A TEFEAL § RS e A R R - A B
Fh B E AT o

Table 8 ~ Table 9 %2 Table 10 7 % BB E 7 FHFT A &FH 2 EHF REFR
hif B suphie a2 0
Jump: &t i R peE R
(027 @854 BRE: 1273 %2 §RpE)
Volume: 2 & 34 A Bt 2 2 5 24 b
Volatility: 5 t# 2 7 Ff{ A # 3

Liquidity: 3 t #p 2 jnds it &
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Table 8

Dependent variable:

S 3 f % 2 i (TXF)

= B T Total
jump * volume 0.00002"  0.00001™  0.00002"" 0.00000 0.00001™ 0.00000 0.00000”"  0.00000"
(0.00000)  (0.00000)  (0.00000)  (0.00000)  (0.00000)  (0.00000)  (0.00000)  (0.00000)
jump -0.024 -0.010 -0.010 -0.016
(0.018) (0.016) (0.020) (0.019)
volume 0.00002" 0.00003™" 0.00001™ 0.00001™"
(0.00000) (0.00000) (0.00000) (0.00000)
volatility -0.040 -0.007 -0.713" -0.818™
(0.329) (0.320) (0.320) (0.326)
liquidity 0.100 -0.599 -1.701™" -1.760""
(0.367) (0.390) (0.390) (0.399)
Constant 0.725™ 0.658™" 0.725™ 0.666™" 0.723™ 0.598™" 0.723™ 0.610™"
(0.005) (0.011) (0.005) (0.009) (0.005) (0.012) (0.005) (0.011)
R? 0.023 0.056 0.026 0.064 0.025 0.093 0.026 0.088
Adjusted R? 0.023 0.055 0.026 0.062 0.025 0.091 0.026 0.087

Note:
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Table 9

Dependent variable:

SA W B - AB(TXFI)

-

3 S T Total

jump * volume 0.00002*  0.00001*  0.00002"  0.00000  0.00001™*  0.00000  0.00000™  0.00000
(0.00000)  (0.00000)  (0.00000)  (0.00000)  (0.00000)  (0.00000)  (0.00000)  (0.00000)

jump -0.023 -0.011 -0.009 -0.015
(0.018) (0.016) (0.020) (0.019)
volume 0.00002"" 0.00003™" 0.00002" 0.00001™"
(0.00000) (0.00000) (0.00000) (0.00000)
volatility 0.142 0.153 -0.626" -0.716™
(0.333) (0.324) (0.323) (0.330)
liquidity 0.075 -0.690" -1.913" -1.935™"
(0.372) (0.394) (0.394) (0.403)
Constant 0.720™ 0.648"" 0.720™" 0.656™" 0.718™" 0.582"" 0.718™ 0.596™"
(0.005) (0.011) (0.005) (0.009) (0.005) (0.012) (0.005) (0.011)
R? 0.023 0.059 0.027 0.069 0.026 0.102 0.026 0.096
Adjusted R? 0.023 0.058 0.026 0.067 0.025 0.100 0.026 0.094

Note: “p<0.1; “p<0.05; *"p<0.01
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Table 10

Dependent variable:

cApdp BB - 3 T AR(TXF25)

P BOR ST Total
jump * volume 0.00002"  0.00001™  0.00002""" 0.00001 0.00001™" 0.00000" 0.00000™"  0.00000™
(0.00000)  (0.00000)  (0.00000)  (0.00000)  (0.00000)  (0.00000)  (0.00000)  (0.00000)
jump -0.024 -0.014 .0.018 10.021
(0.018) (0.016) (0.020) (0.019)
volume 0.00002™ 0.00003™" 0.00001™" 0.00001™"
(0.00000) (0.00000) (0.00000) (0.00000)
volatility -0.025 -0.062 -0.717" -0.827™
(0.330) (0.321) (0.321) (0.327)
I(liquidity?) 0.494 -0.351 11.368™" 11.428™
(0.369) (0.390) (0.392) (0.400)
Constant 0.714™ 0.646™" 0.713™ 0.652"" 0.711™ 0.587" 0.711™ 0.599™
(0.005) (0.011) (0.005) (0.009) (0.005) (0.012) (0.005) (0.011)
R2 0.025 0.060 0.030 0.071 0.029 0.097 0.029 0.093
Adjusted R? 0.025 0.058 0.030 0.070 0.028 0.096 0.029 0.092

Note:
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