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Abstract

From 2013 to 2015, the Taiwan Stock Exchange (TWSE) first reduced the call auction
interval from 20s to 15s (hereafter denoted as Reform I), and then from 10s to 5s (hereafter
denoted as Reform II), providing natural experiments to test the direct impact on order
choices, order execution quality and trading volume. The present study provides evidence
that the “time contraction” effect causes the decrease in the number of order submissions
and cancellations. We find that with more frequent auctions, institutional investors raise
order aggressiveness because of their higher demand for immediacy and tend to engage
more in order splitting particularly when the auction interval is reduced to 5s. We also find
that for individual investors who symbolize the uninformed traders having lower demand
for immediacy and incurring higher monitoring cost, the “wait-and-see” effect becomes
dominant in Reform II and lowers their order aggressiveness in large cap stocks. Although
the direction of changes in the trade-to-auction ratio remains unclear, we show that the
probability of limit-order execution of individual investors becomes lower in large cap
stocks, and the comprehensive risk of limit-orders becomes smaller subsequent to Reform
II. Following Reform I, the trade value of heavily traded stocks increases by 10.57%. After
Reform II, the increase in percentage of trade value attributable to institutional investors is
about 1.56%.

[ Keywords ] Taiwan stock exchange, call auction interval, order choices, order execution
quality, trading volume
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AT NI - (TS BT 5 S UL I RO B A BN L) - — iR
B9 PR EREZ /e ERA SO MRS (Chiao et al., 2017) - FEEZ T -
HR ) BARCE © B  ERE  HR  ERSEREEE EE
Sy - FRHEELHEIIR AT - & L iR s -
R 8 ¢ AIGRIREER "HE ) U - BRI A5 LR -

RGBT T o hels VAR (ABRES ) - WA aHER R
Eh ERE NSO EAER R 2 R -

— ~ BRI

FeBRET 2013-2015 F RN EHF TS EINR R G Hi1TRE - AR ESERE
20 JEZE 15 5 (2013/7/1) ~ 10 62 5 7 (2014/12/29) ZHi vs. 15 15 (H72 5 H b
HHE (R LLvs. 12 1L vs. IL2 - [REARERE 2) « X1 - & NEERAAETHIA L
HeE R REGERN - B TEEENE  SENES AT — P E i e &
B % 20 30 25 H 2R3 @MEHIEL ' o SRAHART A - TR @A ER R IR
EH - RIEREEHBETEIEME (Ri3) - RELEMERER (Tick) ? » R155&F
HE(E 7% MREEIEIRE - HARZ ZHREGHE @ SBEANE "HmERANRAZE ) K
HI - DL TERREg, ~ TIFRIES ) BEERELSIET - 5 H 8:30-9:00 HYRH

11 ELEHE s a G - BEARHA 11 vs. 1.2 ~ 111 vs. 11.2 7E 22 20 H % 2013/5/24-2013/6/21
vs. 2013/7/9-2013/8/5 ~ 2014/11/25-2014/12/22 vs. 2015/1/8-2015/2/4 ; 1F¥%Z 30 H %y 2013/5/10-
2013/6/21 vs. 2013/7/9-2013/8/19 ~ 2014/11/11-2014/12/22 vs. 2015/1/8-2015/2/26 -

12 B B/ N BN - TR S B (E S A R - B SR EE 10 JOAEERE 0.01 JC ¢ 3f 1,000 JTFH
R 5 70 - BR REEAZATAERBIFE -
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ERE PRI E - SRR SIRE RN © 9:00-13:25 B/ wifE » B T A5
FHRRGRIE ©  RECRE H BhiE A - [FREEE @E%k&ﬁw&ﬂﬁﬁﬁ
SRER o 13:25-13:30 BRI E R E WU E » ESiE R IR IR " ARREL |
RERE - AR IREE TR -

R BERERTTTET » 43225 Duong et al. (2009) B2 &5 VA1H (2019) - FeHTI{EELZE 5
B RME  BREANN (SEREEHED) BHMERZER - NIRE - it
FE DA BT S R s g o SRR N E AR ERET L () TS E— H R
fogkE « HE—HBEH LA H N EIREIEIR S « FIABRI A S Z2HETE
TERE  BEESE - BE  BEFBRIEPREY%EE 50 s8¢ A 100 152
%%&Zﬁm§.a’%WHﬁm%m° S BRI R 43E SR B D I ~ N

EBREZ EHARRYIERS » HIRZSERE (FBERAIHLL 12 111~ 112
E—&Eﬁ&iﬁ@%ﬂﬁﬁmMM%%)ZFEEXmakm&mmh<"mﬁ
2019) - EBREMRHPENRZEEZSIET - SRS FERE P 120 f& R0/ N
BEE o JEER S 0 AR /NSRS THI(E 1,506.60 ~ 67.10 (BT (HAEHEE S 0.61% »
0.03%) » HIgmA(E 4.24 ~ 021 (E7C (THE S5 0.51% ~ 0.02%) - 5 > [
IEEEATHIE ~ 2252 @ PRHEE - ST E « 58N H =R 76.92% ~ 63.64% »
HEEAEN - MARRAIR » A SCRFEI IR G E -

ALERE - HAE (Daily) B H Z &1 #7# (Taiwan Economic Journal,
TE)) EXlE - HNERHBREZ2EE S LT - HEBBEBE SR8 - B
8 FEHWEAR  /NELEEE 240 FE B 221 127,825,423 ~ 76,537,127 ~ 22,354,609 %
HNZRE » B ~ Al sk - FERGE  BcH - PR EANE - HIH -~ L
R~ RS B NER - EER - E R (BEREREEE TR ~ FEAsR) -
BENE o HIGCsRI 25 ~ HEA - FFEL - [REEREAE AR (BT Rtk
TREZ ) EREERRIRG (SUBRTER) RELHERZHE -

L IR R R M T
RerFRINDR & B EBRE - DUT ol i e SCE RS Al AR AL N B & T
HIFERE - WHNPIHET - ERFERR - BLEFEEAE « (1) EES i ELAHFRES

13 BEARHALL 1.2~ 111~ TL.2 88 TN ) BFFER 20 ~ 15~ 10 ~ 5§ > HERNEPERS S © a2k
RAEAS IR E R i L B DA Ty, e 7@&{—? CONES ) A T o e S T B i oy B
AT (R EE A AT AR EIGAHRARR B )« BHN - E ARG NMERAIREHEE - [RIEE AR
AR TR E RN - H A B R R fE B Al 2258 i) sl - 54k
T8 G B A5 -
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T Cn, - 2) tEEFRFMEE « N (FIAEH ~ 55 585 ) G2 EHREHRH
N, - (3) (EE5 i EFE LR T REm M E (AREEEEE ) Mg - 4) (EEE
EHEFCEESR R SR EUESREE » HEETE = (HAER %) - H
— » B2 H Hung (2016) ( HEE 10) - EFERHAREENRREEHESCE R ERELL
Bk T HEREME | F5HE G » 4 Biais et al. (1995) 5% A]HI & 5% 25 S0 AH S & BT
EITIE 2 MR - B2 STRE A REER PR ER LG BB EREE AR
EHITHERZ® (BR) FELD SO EEE (BH) - RESORBEREER
[ E: T BhAE (Momentum) | #E{E{E[4] (Chou, Wang, and Wang, 2015) » A RE(E T IIE
BTGy FEAE Tr, o ANEEREE, - MHER R BBk 5k a S LA BT =X (Concrete)
SPRERREREN S ESE (REE10) - AN EE B A RS SRS EEH -
6) (TFEH i EFRFTETBAE Sz - DLLFEEE - RWREE N BRI R R
FREREHY, - HEpr2EEEE (FaREERh 1 H5R5H1Z0) -
FELRRIEIE D TEMR T FE R - TR E 1 - M0 1.1 - EEHRRERE AL ¥
K NI ZREESTBMET - B EBR SRR - B BEBREA - BARA
LB 35% ~ 17% » BRI TH ZREE TR FEEE (Fong and Liu, 2010)
EERE AREERaE ARG - F8 TEE ) HEEE - BRI
FEEEAT R E AN 72.32% /kHE (FA/ NI BEEMR E A/ 2.13 1% ) » {HAH
HERT R TR EESCN S HRE (Escobar and Pedraza, 2023) - 152 " (H{H
M | - B AR & N R E B H AN Y] R B e (22
i (Glosten, 1994) Gk o MERERER & NB/ N I E AR AR EY) - RS
ENES TG B B E R (ERE - IR - B IR ORI B e Ao HH (8 o5 P S e Be 1
REN > ATREEIRE 552 6% (Khanthavit, 2020) ~ 7[& (Hung, 2016) (L - BGEE

14 FEHEFR TR HME (BB E RS ) VAR - MEHMETE R R =Rt
TSEREE (HEARANZEEL 1.70% @ PO AN ARE 0.10% ) » FHAARESHE H L - olET
MBS DS T 8GE | LRETNE - (HRER BRI SR - MOARSORAE A R A

15 EEEZRER - Al 100% X< (HREEE REREHRE) / EZERME - 802 100% < (REEHE
Wl AWREE) / EREWE o U - LGSR TR A i IR 0 S8 e R B VR
AR — U5 T AR R R FE BE AR S RS R A - R (BISR(EIF REAERD ) RTERAEAITE
BHIFAEETHEERE - 95 - Bl i m e\t 2 - R R - A DA 3t A iy
Pl e B IR O8RS | BRI R RS o ERIREEZZ ARt sliREH -
SEEEIAG I (2016) MFIE B HZET » pRAHEZRFEAC SR SEpAHR AR - 2P B A RZ SR -

16 HHE2ER - Bl 100% < (HHE S (E — & HOPERE D) /5 HPIRE - 5 100% < CF HSPIRE - H
) /E H PR -

17 2B G (2019) - 7E 30 Z2 5T A e ol B0 i [F) B 3 2 A BR 8 ZOn Dl & TR AR AT (f5
L1+1.2 B IL1+11.2) a2 ST e i S ZeatoR M P (2 OB B R BAZSRE - BR s/ NVBHERRTE -
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HESFHEETRAER - G812 - BR % o BHAHE ERA

fige LoRE_E A A PSR E (R R = E KM AR o BERE AN TIEEZ S
B RIE - KRR ER " EhAE ) BRIFIRES ?&(EW“%%H Afl > B B ES RS
PEEZITE - AR EL R - 328 - BEARERAHHELEE A FE
Al (EERUE ~ iz ER - 2018) ~ WA ER G ER - FAEE
ELZE - SRS B (KRB el (RS SIRGE T E
gl > 2023 ) FEEL - EERG RS RENES LS - RPAEERE NS AR
Wt EEE N RIUE 522 - EEEH > HIERERE A HERER
R - SN BRI E S - ATREE MR I R IR B B R (A
2019) - EHEFEELACUIFZELRE - 2R "EE ) BAEERIEAA (Chiao
etal., 2017) » $K ~ /NEURZ fUER LEARAN TR MERAE 22 52 -

*1 RIEREREDIEMET

L 1.1 0 DEERFTEE—IERTE - R Hot "0inenin=01 (EIBIRE N vs. BAN) ~ Hy "nne=01 (Kvs. /NELES)
RRIEE KERY /\EURg HEIREA ERIN
(Hi59fE) i BRA Z1{E g ERON Z1E AEBE  /NEIRR Z1E AEBE  /MNEIRR Z{&
HE L (%) 34.56 16.96  9.54**  40.25 17.25  9.49*** 3456 4025 -8.21***  16.96 17.25 0.08
STREER (F) 2,242.76 1,622.02 3.62"* 20825 44428 -8.24** 224276 20825 12.96™* 1,622.02 44428 9.91***

IEMHIE (%) 6.52 842  -3.16"*  6.55 5.81 1.46 6.52 6.55 0.55 8.42 5.81 6.20***
HIBETRIIE (%) 0.12 014  7.32**  .0.28 041 2.92% 0.12 028 869"  -0.14 041 7.30%*
IBZZZE (%) 0.43 -0.35 950"  0.03 -0.35  7.88** 0.43 0.03 849"  -0.35 -0.35 0.02
6L 1.2 DEAETBE—ERTE B Ho " Nposrpre=01 (EEH vs. BT BIEEAEI 12 vs. 11 112 vsI1.1) - FRIE—MERE Z &
KRR /BB
#AER HBIREA EEIN HEREA BRA
(Hi918) B BE B BE jor | HE joryl HE
HE L (%) -4.13%%* -6.34%+* -5.46%** -3.96%** -2.40%* 0.80 3120 4.5+
R (F) -0.63 -0.40 1.68 -0.56 -0.95 -3.84%** -1.68 0.79
RIEMEHIE (%) 7.39%* 0.59 3.87 -4.39"** 3.50"** 4,05 -1.64 -1.78
HETEE (%) 8.71%** 3.05*** 1.76 4,64+ 3.60*** 447+ -0.87 0.27
BZ:3Z B (%) 6.93*** 2.82%** 3.12%+* -2.23** 2.97** 3.90%** 1.36 -0.24
KEBZEELE (%) 447 -4.35%** 5.99%** 0.88 -0.05 4.82%* 2.32** 1.21

B REFE BRI (900-1325)  &ARIERAMEHERE T « F SIS o W 1.1 508 ST S BRI (L1+1.2+11.1+112)
BF ARG EARBEECTRRA A RERS BN (5 17) - TIRTHREEEN - 1 1.2 - 516 R BN AN BRES
E + BEORIBREIIE—BTE 2 (6 - & n RESIPAB - FR Hy 'nne=0, (K vs. M) F—HEIRTE « EAIIA Mann-Whitney-
Wilcoxon BB BURTE % - B Hy 1,02 (BIHEEA S EBIEA) ~ Hy TNoun,e=0, (BT v, 1) B—tEWE (85 EHA
Wilcoxon 743 SRS BRE 7% - EAIBAIER 30 % (I3 120 IER) - WEkiEt BIBE(LA - (B (FAH - 2006) - * » = HEHERA
5 5% - 1% K ASEISIE BIEAER | REEE -

IR R & HI R R TR SR E I R L T m - ML 1.2 (PSR vs. BiTEE—
PGS z () - PL¥ TGRS ) BUE (RER 1) - #iET BRVERE AR S R
ERIG 2 BRI MR u%Eﬁ#ﬁﬁgﬂ,m'ﬂﬁﬁﬂﬁﬂﬁﬁ o B BREIEREA T
B, ~ TR 5 ) 18 mfﬁﬁ BERRIE L > B TR, BUE ((RER 3)
R AERT - AR Z T - T WU (fRER 2) $&7§T§z?‘\%$f§,m/\ ESPN
BRIt L B R TR AR AL 1T R 2 M EIRRE - BRI E NHRB IR R
A AELLOIR S TUIRTE - W5 "I ) BB ((RER 4) BT AERGLIET - A
SRR - ASCFTee TIFfRE , o~ TEE ) JUE (A1~ 2) SEmEREEY
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Zithw (MEEFEEH) - T HEMEE | F=HERTRREEIE R - Wig
HAEGARLI L~ 12 2 111~ 1L2 (RIS HRIFEE R 20 ~ 15~ 10 ~ 5 PG AUBRAEFD
sEeE(t (RE3) -

M@y ka0l @d g L@y ke Ohas R
7 40 40/ a1y 401} frson e
4y 304 30 301 [ hd b 30 ke vy
tE 20f 20| s 201 L a=atN 20| ¥
SORTY 10] 10] 10]
ol WESLL o BENSLL ol WESLL ol WELEE RN
510 15 20 5770 15 20 5710 15 20 5770 15 20 P®
(BRAZ) (HREREAZ)
01N kEEE 0 B pEE 0By Km0 B NER
40/ 40| 401, 40|
77 30] 301 3004 301
# o 201 20{ 201,
10 10/ 10{ 4, - . 10}
# 07““"“"’""*‘“**- O,Q‘EM?M'" e, o B e T 0] “rreeesos s,
5770 15 20 5770 15 20 5770 15 20 5770 15 207
(BERAZ) (HEEREAZR)
Lol €D KEURE Lol ©@ /AR Lol ©@ KEUR: Lol © NELRE
E o5 0.51 0.5]
PAN
éjt 0.0|sssstagrizrsineases 0.0] 0.0 J;M
(%)70-5] OSFEETETITT s 0.5
o SEMEIE Lo MR 10| MERGEE  -10) SEREE s
5 10 15 20 5 10 15 20 5 10 15 20 5 10 15 20M%
(HERAZR) (BB AZER)
—— BEARHAL] (F20%)) BEAHAL2 (EHE15F)) o HEAHAILL (FFHE10F0) BEAHATL2 (F9425F))

3 ZEUARBIESBEANREFEL

3 BHERE - EEEAES S IR
PREFERDAEFHIE (9:00-13:25) » DRILIEEARLR 1.1~ 1.2 111~ 1.2 (B EEREEEA 2015105
FORSHR) MEHAEE S (%) ~ FiRSTERER (REENEEY) - " HEREE ) B (%) BRaoE
W 1 2 20 REREFE L BHIERMERAUEIE - BRI > MikEEeT (8) U8 (k)
SIEERE - BE | BTREAE AL EREE O - BIFERTOEMER -

3 AR IR IR LR B il s » H— - BRI S LEbEhy M
SEEERST 17% - DIPRHHEAE TR, EHREEEN ST - REREA
AN ETORIE 50% 5 LLIAE - RIS = R i fm s Zie=t T ) e
HIREEEBEENIES - Afm "EhRe ) B (AR 1) - EFMHEALE TG E
JEELIRAEE E A YIAER - D EiEPSEE " R E ) EER (Foucault, 1999) « H—
HiREANFRRER M - BRR-E22MWEE (T, BT EBREE
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PRI & o B AE N IFHRTHR 2 BB M - BALHH LB ARNE
B LT RIS ) EEIEE - A5 S RTERES - IR IR A AT REIERE T R
ESRERDSERAR B RTTHE - MEEGEE - —RYEEREEIN - H= > B
N HHEE BRI RR - R ARTORE N - GG 2 AT R AR REER
"EREAR ) FEIUEIERSITHHERT 2B - PISMIE 20 B RFER RS
MHENEEE - B e THEEN R E AT A OREECTT SR DU AT R - A
RE N HERE IR RE RIS E H FER R 5 - B T B2 R R R e R I
M E R ) FEE (GBI > 2016) A0HI 0 - BETRAR R 2 EH LA R 2
& B AE T REFECEEE R E LS - BEE 20 WRIFEERED A
NEEE (HAEEEHAAN) -

EERALRER G E - BRI () RS i At ER - EHE
THRA S > GCE Fe, » F » (2) (EESR | M RTREMA R RIE ISR Sur,  (3)
R EEEE TR E L BB PK, - (4) (FEEE i EHETE T RNAZ , B
{E NE, - (5) (BB i EH&Eatir o B MX, - DUEFEET - 88 - EHREBIRA
RS (REBEEE > HAER 1 SR 0) - KBS EFRE - RERH
RETERZGIHATERE - 2800 BIFERAERLNE - EETIREHIE (2019)
&5 8 (50E ) 77 " R (Surplus) | BEEERETRGAZ BB RRLEA 2 UE ELIEE -
AL I IE R E i Nk Eh A A (A 12) BIREREE (DURECE #tick) -
NR—M: - 25 | EHECERR OP, » B2 O, 5k @ ket H #LRASRI 8k -
EHRE h BUARAZ(ERS  RER TP, ~ Qi BEMEES OF IR - BEE - RISl
A RO 2 HAER 0 4h - ASCE RN A IR -

Sur; = Y (QEX/QFX) x |TK(OP)) — TK(TPy,)| - (1)

= (1) H v TK(x) Fo R EEUGRpAE R FPEOERE T - THEHETRDIEE - A2
R B EIRaM e ZE (BE) 75 "HRER ) - # Sur, PIRRRBERER H #LAL
FLERAHIE " RER | IRAREILEHER ZIIRESPEME » &5 Bl H Sur,> 0 > H{FE
ARANZALZ G B AR - TR - WEEHEEZRRNEE - ¥R TEE
BESI N ZEARA (Chiao et al., 2017) - ZEIE (7 50 A SR @R R 2L - A
it PRIE B AR T REA I OR B R B Jal b - S8 80 () Rl % IR (EVE S B L&

18 ELBEZRER - B(H 0.01 JTHAE RF#GET Ry | - RS IN— B/ N IR B AL (REE 12) HAE
RIFHIN 1 - B4 > 50 ~ 100 JTRIFAEIERES 1,800 ~ 2,300 1K F - BRUKILIEHE -
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APE - Wl R R EIRER N - B T Rt ) e o (RIERFEHRIRERA
ST THELIE " B E ) B FRE ) 72 (Hollifield et al., 2006) I —fflE -
EES | FH LR R A S HER 051 > ASCES " WadafiE ) ik (R
s H LR ) By

PK; = SH, (B /QFX) x I x (V™ — CVIK) - @

QL BiETEE (B BEE-D) o Q. QX iRy g
TEEEFT - OV (R FEEPLBISEER(E - 2% Hollifield et al. (2006) L5584
HOB SR ER R R TR REEER T (RIS « FR R E R
/NERERE R A TR SRR R T R (S R A R 8
(REE18) BFEIAEME - & CVTX « CUTK SBIRE | EHE TR - % h
LB A BB R T BT R 2 (AR L - [l PK, AR R RER H LB A i 8
AR B R R B E ALY IR - HOOR TRRE, A
FABRE B S BRI AE (GIALEErs E Tis  EEE ) - MUKIER®E
Y (B O R B T2 BRI a7 SR EE T BRE | 5 T
(B ET R A (Griffiths et al., 2000) o RS — i + (FEEES | SEHZEE R E FH R B %
ERIRATE SR 0 b - ASTES TRRA A (BEREEEBRES N HtH
SEFCS% - B n LY QN R - AEHEEY QPN IR Ky

NE; = Ya-1(Qnt /@) x I; x (CVi £ = cVTX) ©)

20 (3) 0 CViT™ CVil IR | S Zest il » 085 n HLIGHIE LA K
PP (R e - F R T ESRIAIRT - L - NE, ATR R FER N S
08 ToREEE |, BB ISR B E AR IR - SR - BRI R Ry
ATRESR AT - IR AIHESY - L A AR & TR e, » T Ras | JE -
Re—fRlt - BEREEE | EHETRY O REREs 0 1R - Rtk oV B -
LRI (2019) EEEFIL S i GBI EE g,

MX; = w; X PK; + (1 — w;) X NE; ° “)
2 (4) H o w BEASRES I (B O/ 0,0 W 0<w,<1) » MX, n[i2fERIR
{8 B T BB (A R B 4 i A~ B IR B E HE R 2 IS 29{H - 7 B RI%0 - PK,
NE, ~ MX, FEE N REMEEH (BRAIFLE #tick) - TIFEAANZALZSMEN
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[ FEIE ©

HARANZFELZ GBI HMET SR » JIRFE 2 - B 2.1 - EHMHEA - /I
R ZFo Bt - EERERE SR T - H—  HARANREHEREE B ER
DUR IR [ » RIBEERs /N RS SR B PR i B A R i (B B (AR M 5 E B e B B
(Duong et al., 2009) i » & HREAIE A NER « /NURGH ZREE A R S T
2= HEHITRV NI GERMRE (B 0 2019) » ERANA HNT B EZRRE
EATRENE T BB IR EN RS RGBT - HZ - AR AT R A E DU
BRI - 35 B RFF & — e S RN BB B4 5 8 Ak (B AS T Bl i [ D B e R (H
BUE B N AR B RS HHE (R VAL 1.1) B a s 2 Lt T FRE |
HTEE WEERZE H= BAANEKR NS R EERS T EREE TR
AAZ ) JEE o STRRTEH - BEREIE A EEE T BEE | RAU RS iR 1 B B B
(Aitken, Almeida, deB. Harris, and Mclnish, 2007) » /NEI BRI Eh MR H B2 T
JFHEF (Duong et al., 2009) @ {PIFREEYIFREEDL HEHE - UHE S @R A - 7] &ZE
HANERI S ERZIREREAFIRNZE - BE " E ) meH 2537
TERUEE B -

*2 BAANERRZSREIEENIEME

L 2.1 DEHRETEE—HETE - BIF Hye "nons=0, 0L 2.2 ST BB IR o BIFR He " Nposrpre=011
(K vs. /NEURG ) (B vs. BT BIEREI2vs. 11 11.2vsl11) » TRIE—MAIR Z (&
. BIRA KRR /BB
ﬁlﬁulé E #5# E: ) 3 3
(HE) KB o ZiE (0mism)  (105%)  (0miem)  (108m)
ERMZR (%) 42.01 38.34 430"+ -0.02 -7.87*** 117 -3.23%**
EHMITEK (%) 49.81 49.57 -0.37x10? 3.33* -5.26*** 0.10 -1.11
KIEE (#tick) 5.46 3.27 5.96*** 4,51 -0.37 -2.29** -0.21
WIREE (#ick) 0.43 0.24 8.04*** -4.83*** -5.64*** -4.10%** -1.20
SRARAZ (#tick) 0.08 0.33 -7.67%* -0.41 -2.48* 1.70 -2.64%**
FRERRRR (#tick) 0.95 0.78 2.20%* -4.10%** -4.04*** -4.49*** -2.33*

B OBREIROERE (9:00-13:25) © BAIRIERSCHETMER B TIH{E - RAPFIERPAE CRIVREN #ick FEIEXE) - W21 - RIRBMET A%
BRAHEAR (1.1+1.2+1L1+11.2) - BEIT R vs. /NBURR I BELLES AR 2.2 - HIA B IR SRR A IS BRHEET BRELEL - BERHOMRIBIE I —MHiGE 2 {8 (it
RARESBIGETE  ERRARZR 1 TR o FRIRTRAIE 5% 1% KEREIER TIERER  BERE -

IR E AR B AR R LR S B I ER L5 > R 2.2 (FIEE
t’ovs. I —TRHIEL 2 () - L3 TGS ) WE (B 5) o it EDEIEZ
S 11 R PR TR - M H AR LA I - St - RIS RIS
PR LR AN > TORERAS ) B RIS o TR ENE I e (R
At 6) [RHIETE D2 PREK - < ATESRHYSE - " W e ) BB {E I i 4 2 2R TR -
EATFR G IR LR E N o INPUR S ¥19235 5 4G A T e BB PR E R FE P
bThs - R R R T DTS -
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FEAE B A2 B RE - MBS E R EEE « (BIaNEEH ~ 55 0% ) - 58S
FHAE (1) o EEEHRE TV, (BALREET) - BIZ2SUSNERERNA - () IKRE
HEBIMEETE T Rl BERERE AT S a s RO E A5
L rins, CEAALRy %) > MEERA L2 TSR RHEIEE - HRPINE - BINE
G E A B B RE S MBEN T ) - AMEARRIE i H 2R s A8 N e+ 15 DL B
(REZEE ) - MERERAINETEZ - KHETREIREEEE 7.10 (85T
5o s FIREE R EME 1.67 (5 - R Z R EREE S rIRE M (IR BT 5 BT R -
I > AL P R B e Pk H H P A (B PR 0.5% K9 32 X BT A F R BT 5
ER (ERTERONEE 43.61% RACHLE ) - RiE R EGE TR DGR e o 128
SR - DLl Rl A (A S R R SR i

e -
&3 {ERRZ B REIEIR IR MAT

W32 1 AEREER TR - MR Hy | ,en0s (EET
ve. B+ BHRHEAE 12vs. 11+ 1.2vs 1)+ FRIE—PERE Z

3.1 DR EE—MERE I Ho: " nenv=01 (X vs. YRRRRE

BRIEE P - - N WE|(20-15%) BEI(10-5%8)
(EE) SR KRR s ZE %) Z@ 99, (%)
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Order Choices, Order Execution Quality, and Trading Volume:
Evidence from Reductions in the Call Auction Interval

Yi-Heng Tseng, College of Management, Yuan Ze University

1. Research Purpose/Objective

We focus on the policy impact of the reductions of auction interval from 25 seconds
to 20 seconds (hereafter denoted as Reform I) since July 1, 2013, and from 10 seconds to
5 seconds (hereafter denoted as Reform II) since December 29, 2014, on the Taiwan Stock
Exchange (TWSE). Using the intraday data obtained from the TWSE, the present study
empirically examines whether more frequent auctions alter the order choices, including
order arrivals, order cancellations, order sizes, and degree of order aggressiveness;
empirically tests whether higher auction frequencies are detrimental to the order execution
quality of individual investors (symbolizing the uninformed traders); and empirically
checks whether shorter auction intervals raise the trade value of individual stocks. In fact,
discussions on these issues are of great importance to regulators, practitioners and market

participants, thus motivating our research interests.

2. Research Design/Methodology

This study adopts 120 large cap stocks and 120 small cap stocks on the TWSE as the
research sample, with the data period covering 15 days before and 15 days after each of
the two reform dates. The large cap stocks consist of component securities of the FTSE
TWSE Taiwan 50 Index and Mid-Cap 100 Index, and the small cap stocks are picked up
according to both conditions of the market capitalization and stock turnover following
Duong, Kalev, and Krishnamurti (2009). For each trading day, we employ the sample
observation during periodical call auctions (from 9:00 to 13:25). In total, we investigate
127,825,423 observations of the intraday order book records.

Our research framework is arranged as follows. To investigate the policy impact of
reductions of the auction interval, we compute 14 dependent variables (without loss of

generality, denoted as y, hereafter) for regression estimations, with intraday time-series
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observations being 5-minute frequency intervals (thus all variables are labelled with a
subscript of #), and market participants being separated into individual investors and
institutional investors. For order choices, y, includes the proportion of order cancellations
(rCn,), most aggressive orders (rMg,), and larger orders (rSz,); the measures of order
aggressiveness (G,) and trend-following (77,); the number of new order submissions (V,).
For order execution quality of uninformed traders (represented by individual investors), y,
includes the probability of limit-order execution within the present call (»Fc,) and present
day (7F); measures of bargain (Sur,), ‘picking-off’ risk (PK,), ‘non-execution’ risk (NE)),
and comprehensive risk of limit-orders (MX)). For individual stock turnover, y, includes
the change rate of stock turnover (g7V,) and the trade proportion of institutional investors
(rlns,).

It is worth noting that though the Difference-in-difference (DID) approach is
frequently adopted to control for short-run time trend of y, so as to assess the “true” impact
of an event, it is difficult to utilize the DID approach for the present study because of the
lack of a “control group”, with the reductions of auction intervals being implemented in
all listed firms on the TWSE. To address this issue, I utilize the “daily time trend” measure
(denoted as Z,) to control for the potential common factors sharing the daily time trend or
market condition with each y, measurement. Fortunately, the opening call auction (from 8:30
to 9:00) on the TWSE remains a single 30-minute call auction during the sample period,
providing us an opportunity to take out the information regarding such common factors.
Accordingly, I estimate the daily values of Z, for each of y, with the cross-day auxiliary
regression based on observations computed from the opening calls. These “daily time
trend” measures served as additional control variables in our primary regression models.

Last but not least, some regression models discussed in our work are unsuitable
to estimate their slope coefficients by means of traditional Least Square (LS) method.
More concretely, considering that »Cn,, ¥rMg,, rSz,, rFc,, rF,, rins, are proportions and Sur,
has non-negative continuous values, these models are designed as Tobit regressions as
suggested by Chiu, Chung, and Wang (2017). Besides, considering that N, has counted
data observations, its model is designed as a negative binominal regression as suggested
by Tseng (2019). The above cases are no longer linear and their slope coefficients are
estimated by means of the Maximum Likelihood (MLE) method. After controlling for

the potential disturbances (listed in Table 6), I focus on the estimates of coefficients on
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reform dummies and report them in the context, with y, being the order choices, the order
execution quality, and the individual stock turnover (see Tables 7, 8, 9, respectively), for
discussions on the “true” impact of Reform I and II on various aspects. In the end, two
types of robustness checks, including reducing the sample size and extending the sample

period, are also considered in the current study.

3. Findings

Our findings are fruitful. First, Reform I and II improve the Limit-order Book (LOB)
transparency as well, encouraging the informed and uninformed traders to make somewhat
different reactions. For instance, increasing auction frequencies may influence the different
facets of order aggressiveness for the two types of traders. Considering the high demand
for immediacy and severe competition among informed traders, institutional investors
significantly increase their order aggressiveness in prices after Reform I and II. To avoid
excessive price impact or revealing complete trading intentions, institutional investors
engage more in order splitting for large cap stocks when auction interval was further
reduced to 5 seconds. Considering that more transparent LOB information may lower
the risk of winner’s curse (Tseng and Chen, 2015), individual investors tend to increase
their order aggressiveness in prices after Reform 1. However, when the auction interval is
further reduced to 5 seconds, the ‘wait-and-see’ effect in turn dominates the ‘encouraging’
effect, causing individual investors to significantly decrease their order aggressiveness in
prices for large cap stocks. As for the small cap stocks, where the financial reports and
corporate information are less transparent, Reform I and II seem to slightly improve the
transparency of their trading environments, encouraging individual investors to place more
new order submissions. Except for the above scenario, the “time contraction” effect is
dominant and causes the significant decrease in the number of new order submissions and
cancellations.

Second, it is notable that more frequent auctions are detrimental to order execution
quality for uninformed traders. Though the probability of limit-order execution within
the present day seems unchanged, the Reform I and II decrease the possibility that orders
are quickly executed in the present auction. This finding is bad news for individual day

traders, who need immediacy and are eager to trade quickly (Chiu et al., 2017). I also find
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that individual investors place fewer new orders after Reform II. Though results show that
the comprehensive risk of limit-orders significantly decreases when the auction interval
is reduced to 5 seconds, this may be the consequence of individual investors being more
conservative in their order choices, rather than individual investors being more capable of
monitoring market movements and thus having less “picking-off” risk.

Third, I find that the proportion of trade value attributable to institutional investors
significantly increased after Reform II, echoing the viewpoints of Brennan and Cao (1996),
who argue that increasing call auction frequencies (or further switching to continuous
auctions) may attract more informed traders and thus facilitate the price adjustment
regarding the newly arrived information. Eventually, the TWSE shifted the 5-second
periodical call to continuous trading on March 23, 2020. Nevertheless, regulators may
need to take into consideration what would be the cost of this regime switch. As suggested
by Budish, Cramton, and Shim (2015), continuous auction market design may easily lead

to the wasteful arms race for speed among high-frequency traders.

4. Research Limitations

The present study encounters a few of research limitations. First, the TWSE
releases the intraday trading records without provision of account identification. Therefore,
it’s impossible to discuss the reform impact on trading profit or loss regarding uninformed
and informed traders, as investigated by Barber, Lee, Liu, and Odean (2009). Second,
though I utilized the “daily time trend” (Z,) as an additional control variable in regression
models, it is, conceptually, unconformable to the standard DID approach. These are

challenging problems for subsequent study on this issue.

5 Originality/Contribution

To the best of our knowledge, there are other two journal articles focusing on the
recent reductions of auction interval on the TWSE. Wang and Chou (2018) find that the
bid-ask spread, market depths are improved when the auction interval is stepwise reduced
from 25 seconds to 15 seconds. Chan and Huang (2019) separate the sample into active

and inactive stocks, and find that these reforms significantly deteriorate market depth and
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efficiency regarding inactive stocks. In comparison with these three extant studies, our
research further discusses the reform impact on order choices and order execution quality,
regarding different types of traders. Notably, I propose a new but effective tool to control
for short-run time trend of dependent variables considering the scenario in which the

traditional DID approach is unsuitable because of a lack of members of a “control group.”
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