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Abstract

In order to improve the liquidity of the warrant market, Taiwan Stock Exchange announced
operation directions, requiring the issuer (Securities Firm) of the warrants to perform the
market making obligations after 1* January, 2009, i.e., to provide liquidity for the warrants
that it issues. The aim of the paper is to evaluate the issuers of the warrants. We explore the
following three questions. First, we ask how the market quality of the warrants varies across
issuers for our overall sample period between 1 July, 2008 and 31 December, 2009.
Second, we compare the market quality of the warrants before and after 1* January, 2009
across issuers, i.e., to examine whether or not the market quality is improved due to the
operation directions, and if so, to what extent this goes on across issuers. Third, we examine
the performance of the market making across issuers after 1* January, 2009. Our samples
consist of twenty securities firms, 8,300 warrants, and about 12,000,000 intraday transaction
data. The findings show that the top five issuers with the best market quality for the overall
sample period are Polaris, KGI, Yuanta, Capital, and President, respectively; the top five
issuers with the biggest improvement in market quality due to the operation directions are
Jihsun, IBT, Masterlink, President, and Mega, respectively; the top five issuers with the best
market making performance after 1# January, 2009 are Polaris, IBT, Yuanta, President, KGI.
In summary, the market making mechanism amazingly reduced the bid-ask spread of the
warrant market by nearly two-thirds, increase the depth by three times, and thus save
investors the transaction cost about 6.3 billions on average. The transaction cost of the top
five issuers with highest bid-ask spread is 3.6 times as high as that of the top five issuers
with lowest bid-ask spread. The depth of the top five issuers with highest depth is 6.5 times
as high as that of the top five issuers with lowest depth.

p={0)

[ Keywords ] market quality, bid-ask spread, warrants

29



& M AT AT R AL TR

Barber, Lee, Liu, and Odean (2009) #3558 {H A % EE NMEFERZET SRR -
L oBERREE - T HASZIER - RItEARE AR EEEZ LR ERLFES - FFHEA
WEBNHEERESSHRM - SEKRTEERE 1997 FHEHRERE DK - 225
mouE BIF o ORI E E TR e e i — THE Z e T H - AR RERE RS JE e
FeREE s o ([ERRRE R R MR FRFtSE SRR ESER - i - a0 R
P A& E BB G 2 G H R Rt - 2SR - &R R EEHET
75 R A/ B T B B L YRR

BE L FrglE A& H ZE A REfFEA ]2 28 » Shen and Chih (2009) LA
B R - B 2R R H S BT RS RO BN M3 i e S E A EHE B RS T B S - AR
R EEREERE R E - EE S A REE ZBIFEM & Z€ - 1 H Shen
and Chih (2009) 3 _Filif] e E2E ] G025 &R - BUR @R TR E AL E5E
5 BRLEEE LA R T SR B2 A2 182K » M 25 ps nl A S L F i T 22 A - B3 25 nd
W ARZ F S EIEET - A —2K » ZFpESFRFEFERE AR AT RER(E -

BT (B) #E L EERAEERAE T8/ ANBEIFTRE
i () MERERTR M H N REBHRT—EH A - BRER RS $H .2 77 K e
RNERIFERHEZBEEI  AMEETEEEHENES - SRR RE] 100 49
H 28 HEEIE R " #17 ABEIFIC BITEE KB T0M (5 ) #E 2 ieEE -
TEEZETGER AP RERIEE AR EE - BRG] E RPITERZAN
ERYERIHIEE o ERUNEEEARMCE ER | ZF g BlE A& E 2 [ rTRERIH] s 2e -
JREE R B T R RS AR B B (AR B B RS (E A 2 AT RE -

amE N E B EHE S R T DUNEREITIREE - 80 R 1T BER A I AL
ZJEfg - S RS (E A=A e S A\ R E AR EE IR G A o A - AR SRR
BITHEE RN s - BIREES ER SRS A A EBEEE 2% - thE
AR RERS RS JE I M R IRE AT AC 5 » R AR RE RS P (B (B H E 2% - TEE~2 58
KHEJHEK - {EILFEIRE - REGE ST orraalse A BRI BRI A - IRIBEZAER (2010) HE
g« T RIADUK - R AR ZE - SRR RE » EAEEERE - AR
BB S BRI R T EAWIURTE L c FEME - GHEREE A
KRIFMRHEEEARE FrYE by (BRI ERES - SEEAEE ) AIE " 53
HIHEL s (HEREEIREE 2R BIRNEE TSN ENE B T NAY ) iiEL
B B —TERE IR E s N 2 IR i 28 -

(BE R E B R e ARSI AR bt " A TRk - (B B
& H e S AR RE R R o B FTR B e ARERE TS - tfTEE
AIREE BN A SERYIRL o FFSURIEH - HRIRE AT Z SRl L p AR FIER B TS 2

30



EXEIERE F24 £5S1H

Eall o e L Er T R R E LR (Braunstein and Welch, 2002; Lusardi, Mitchell, and
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TE 4,254 5.92 3,728 5.35 7,982 5.64 5
KEE 4,043 5.62 3,299 4.73 7,342 5.18 6
H— 3,941 5.48 2,885 4.14 6,826 4.82 7
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1288 4,192 5.83 161 0.23 4,352 3.07 12
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S 2,547 3.54 65 0.09 2,611 1.84 15
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(Venkataraman and Waisburd, 2007) o H:H{E 7 2 &= 40= (1) A ©

_ Ask;, —Bid,,
je = M, (D
() ZS, FyF jREMERE RS « R B 28 Ask Bl Bid TR « REE G 1%
- 1 . .
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7 HAHE 2 SOER DAE 2= LLE 22 B kAN - 1140 Huang and Stoll (1996); Huang (2004); Chou and
Chung (2006) -
8 BRT DMEZAIRFE N MR S DR A S R P8 - W& PSS 2 E 2 5P LA AHBA AR E0Ry 0.997
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Weaver (2006) DA H F R B AL M &= (3) (2 &2 -

MQ,, =p,+ BMM ;, + B,USMOQ, , + BMaturity,, + p,Moneyness , , + BTick,, + B,CR,
' ’ ' ’ ' ’ S
+ B LR, + BIP,, +¢,,

NGBV ZMQO, RS 8D, ~ S T IEHERESS « 0 Z(EZE > S B j IR «
HZHAEZE (S,) IEFamE - HAEZERR (1) 8 - BEOREEFEER -
D, e j RS « HZWRE > D, R j EREREEE « HZ HNEE (D,,)
1% - HEEAIEZ Q) & - g, REEEHE - MM, R AIETE j B RERESE « H A ST
I EEE > HAETE MM =1 BADR 0 - USMQ,, 56 j TR ZARAU SR t
HEYEZ (USS ) BRI (USD,) » Maturity, 55 j T MERETESS « HFEERIIAH 2 HEL
Moneyness, 55 j TEHEREES « H Z(HNTEE - SEMEHERE.Z Moneyness, = 5 j TR TG IR
HIRLES ¢« HIOER(E / 25/ fE RS TEAIE  RUEHE Moneynessj,t: 5 j ERERE B A /
55 j TEMERARIIR 55 ¢ HIRHRME © Tick , IP , CR 53R Rye: j RERERESE ¢ H . ZSPIF I
it ~ BSZIEIE SN - LR i~ | FZPATHEIR - o R« % MO, By S, B -
MM ZHREARS RN E ST H B E =R 8 - EZE P IEERR ;& MO, Ty
D, Wf > 35 MM Z R FoR B S B HI (LR PR I 2e - RSP IR R -

LN 2009/1/1 BT ZMEB ZFREA HE T ZE - KILEL 2009/1/1 23817 2 #E78
FPLLZR B RS TH R A « BuAh » RS FrE T R AR 2NN ERRER ST
& HEFEAERRE R EEZE MEE RN i - R DUE 2 R R L& 27
ZIE TR

B2~ EERIEROMN
AEETE 3 FHRPLLAS RSETT AT ¢ 1 SRR T ZERERYTTSME » 2. B 55
1T RERE RO 22 R A TR BB FE R D IR - 3. S IR sk -

— ~ R FRRG AT LTI T S R PR RS A

FHEE 3 AT B i A RE RS & S (E 25 5 0.085 - s & S (E 2 Ry B 22 (8 1Y
8.5% » R IR EIgEZ (0.38%)22 % » BURE ST RGHRAIEE S -
FHE% 3 AIAMEZ /N 5 222578 (822 ) K5 F © 1. 91L& (0.035) » 2. 7T (0.039) » 3. BF
7% (0.042) » 4. FZ (0.043) » 5. FF (0.050) » 55 5 FHEGIIMERSEZ R R 5 25508 (H
VR R 1L EE B (0.226) 0 2. K B (0.164) > 3. B ZZ (0.130) * 4. #7 5% (0.125) » 5. JK
B (0.115) » 58 5 T2 RS SEIgE R 0.152 - BEZE /N 5 FRIFE 3.6 £i% (0.152
/0.042) » BURREEAZ RN 5 RFmER T MR - HZGNAREER/ 5 %5
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PRTT ZHEGERY 3.6 15 R IEEER AN 5 RIFHIMERE MR - R EEER
IINEY S REFPEHIRERE S 11% (0.152-0.042) -

R 3 BFBRITZEBIHISRETL

BT B= & RE &R ENE Zx mERR
BR 0.043 4 247.9 1 0.023 1 1
1B 0.035 1 175 2 0.024 3 1
TR 0.039 2 174.5 3 0.028 6 3
B 0.042 3 128.8 4 0.029 9 4
#n— 0.067 9 115.5 7 0.025 4 5
EEZE 0.057 6 58.6 13 0.023 2 6
=76 0.050 5 76.9 9 0.028 7 6
I=H3 0.089 15 121.6 6 0.027 5 8
TE 0.059 7 78.9 8 0.032 12 9
HEE 0.083 13 70.4 10 0.033 13 10
AN 0.076 11 30.4 17 0.028 8 10
X 0.063 8 51.1 15 0.036 15 12
Jkee 0.115 16 61.7 12 0.032 11 13
Bt 0.072 10 67.3 11 0.044 18 13
TsR 0.089 14 36.8 16 0.032 10 15
RE 0.081 12 56.2 14 0.040 17 16
k& 0.164 19 123.3 5 0.056 20 17
s 0.125 17 20.8 19 0.035 14 18
EEZE 0.130 18 18.9 20 0.038 16 19
R 0.226 20 22,5 18 0.052 19 20
F15 0.085 86.9 0.033

5E T AFREIR 2008/7/1 F 2009/12/31 HA B R HEWRITZHENEE - RERKEME - B—5E2
HBEHEIES  RE - KIMEUSEERTEREEGEITTINETT - [EEEREMTE B RIRE
(R3E 100%) @ REZEMUATIT -

FHZ 3 AT FIRR A AR i REGE R R ARSI 5 86.9( T9T ) » WEE R AHY 5 KI5R8
(BRFE ) By 182K (248) » 2. §l3E (175) » 3. 70K (174.5) » 4. F¥2E (129) » 5. K& (123) »
B S RIFPHATEAT ZRERE ISR R 170 5 R B/ NEY 5 508 (EE ) By 1 BIEE (19) »
2.1 (21) » 3. BHEH (23) » 4. AT (30) » 5. TR (37) » 38 5 F ARG o MESE B H % 1
26  EEFE RS FHPEL 15%(26/170) » B EIEEE AR 5 FApas(T.o M

9 (EEPELERE/NZFRE - HEEEEEEREE B - HlaE 22 1 #1585 5 /N gl E 8
E - HEAEZAZSE 0.015 (0.05-0.35) » BB EEM R 58 REGEHIHRINRE 25 1.5% -
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HAZ GBS BRI i/ NG S RS THRITHERE 2 6.5 5 0 [BEREERE BB EEN
THRISHEEZRITHE > DREREERNE S5 dEHm I HEsEEiREE
HTEA RESER A B 2B -

FHE 3 Al A S BB A AIERE &SP B M 5 0.033 B (KA 5 F5me (PeEh i ) Fy i 1. 88
A (0.023) » 2. B (0.023) » 3. HLEE (0.024) » 4. #— (0.025) » 5. BEF (0.027) * 5B 5 F
SRR T RERE S MR F 0.025 5 B =ifY 5 225508 (IENE ) B © 1. /K& (0.056)
2. BHEE (0.052) » 3. (S5 (0.044) > 4. K TE (0.040) > 5. B ZE (0.038) * 55 5 FH a2 M
HISEIZ I BN Ry 0.046 @ BB {E 5 2750492 1.8 f% (0.046 / 0.025) °

FMIDAR ZF P A THERE 2 (2 ~ VRIS RO ENTE 3 B 2 IR - U&7
BT S MBS G FEEREE 1 - R 3 A — T AR TH B B i Y 5
TR 1B 1L Y3 3. 90K 4. B > 5.8 — 5 RESS TG e i N EEAE
B 5 FEEpaMr Ry - 1. nae » 2. 22 > 3. 58755 > 4. KB » 5. K%E -

R TS HEZ B B HLAE R » IR SRS E R » - HREZE -
2 G RFIENIRE S GRS - BRI EN: (Realized Volatility)'s < BB S - WA 540 E
BT S AR & AR R B E 0.94 > BEURFE 3 2 EEHILE R AR E N -
FRAER TS E IR - — RE 2= G E 2= IR L A AR (R EGE 0.92 5 i EESE
P2 R B TR S 3 R P Y AT EL A R AHRBR PR BGE 0.98 « DA SRR vE 2= 1l B 27 I iy 14 Bl
H =R T et &= 2 B PR R R EL A AHRBR R B0 0.74 < B — R EIEEZE -~
B SIS BRI AE SR B P 15 2 BT EL A4 2 AR B AR BT KR 0.9 » (RIS DAE 72 R 8
JE R FE TR P W R AT i 2 B — MR (0 2 i B S R 2 BT LA 2R -

T TRV AT A 0 I L R P A S v R 8 % B R R LGRS R o b
{EARYEG ARG - M B & RS 2 S E 253 By 0.104 B2 0.037 -
BTOETHEHIE R - SEMETTSZEZERE(K 64.4% ((0.104-0.037) / 0.104) » B&E&

10 BEFE PR 7= B/ N2 R G L 7= BT AR A BEE I o BIAEREEE 1| B85 5 2 Eiok K & -
HAEE RS 124.6 (247.9 - 123.3) » [ &R E R 2 FEFEHIZZ S e # Rk BERITRRS -

11 $FEPE# .2 71208 Leuz, Nanda, and Wysocki (2003) °

12 R ESFEEZEIRME 3 EHEZ SNBSS - BRI E B ERBE S A5 -
FLR I 3 TS G E P AR H S AT 2 3 Fl T 35 G B FE AR AT 15 2 37 LR A4S SR FHRA AR E0=133E 0.94 - DA
KAZRREZRKEH M ZRBIERE » RILASCRERE 3 S AE 2 FRILG R - FHEE T EE
HEEFAPRL -

13 HNEREZE = 2% ka2 — (RS EHEp S EE )]/ rEEEERESEEZEE - HN
HREZEZ (1) ATS 2 — i H NEZE B E - SRS H 2 A QUE 2 S 25 52 ie sy 2 A 0uE
FEM T EEEFE R A — R e = -

14 ZZSWFFENNRE. 2 R R AcIE= () R ATIS 2 H NERE - (KBS s 1T RS -

15 EVEFRIEEIEE R H NSRS S =S 5 a5 -

16 2008/7/1 Z 2009/12/31 #EAHAR] 20 RIFpaEETHEENIEAZEIRMRES -
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SETHREH B A B A AR 2/3 o SOETHRERS 2 SEEZ R KAZEZ 10.4% - BiE
TR 2 SPIEZERRAEZ 3.7% @ B E AR EE 6.7% (10.4%—
3.7%) IRAZ SEARIAZ SRR - FHFR 2 B3R 1 AR RE S #E R AT (B 1,416 (BT
ARSI A (B Ry 944 (BT (1416 / 1.5) @ I AT HERIE fiE G F R %R E A
AT 63.25 (BIT ( 944%6.7% ) ZAZ G RAS » R E g d i s H R &E AmE - K
S —Kigit o TEREHH @ BiSEZ SEEE R 161( It )7 > REETHREE
SRR 53.5( ToT ) Y 3 5 - BURE MG G H SR EEE R HEALSHE
KRG -

M= (3) FIETHERS 25 A 1S TH 2 ME R B (MM) RIS &8 oS i
Hilte Z (E2 R EERES IR - 32 4 SR (EE B PR RGBT R . MM REL e - [EAEE
B MM HIRBE RS - R E S SR EE R R « IR - &
KB 3 RAEDEEFEAL MM FIREIERNZ - R EhEE iR R R k= ~ i
AR ~ RGBS -

FHZ 4 2IZ EEBER ZEG %R ATH » B S B 6 (8 22 SR P R
A S FEEMe 1L HEE 2. TR 3. 0&E » 4. #— > 5. ke ESIEE R/ S
FIFME ¢ 1L HTE 0 2. 0K 0 3B K 0 4. FF 0 5. KE - 20 RIFpEE AN MM
REENRE - A HIR SR S TS 2 (EH AR N IS TR 2 (E = - EED
MEEE 0 5 FEEmE R 1 1. K E (-0.145) » 2. BEEH (-0.114) » 3. JK& (-0.079) » 4. H %
(-0.076) * 5. F=7ilE (-0.067) 5 {EHAJAIEE R/ 5 2225706 Ry © 1. #15% (-0.008) » 2. {F5&
(-0.009) * 3. EF (-0.012) * 4. BFZ (-0.016) » 5. FLEE (-0.018) » FHF 4 A4 20 FZp41%E
P ER 2 MM (REED By IE - B A i T RERE AR R A B A A s T RERE IR T »
EERE NG e 20 5 FE5PE R 1 1. IR (228.4) > 2. 9l (172.9) > 3. (3% (148.8) > 4. FfF
1 (144.1) - 5. Bf#x (141.7) 5 GEEESSMNTRE /NN 5 50k © 1. 9755 (18.5) » 2. Bi
(32.3) * 3. JTLK (35.6) * 4. BIZE (47.8) » 5. KE (49) -

bhsss 3 B15R 4 2555 AT — LS A AP T RIR SR v o A0SR 3 BURET 2R
TR T MRS NIE A IR EE 2 B1EE 4 4 RIE S RTRES 1 BB 3 44 » T2k 4 HI|
S I AR BT RS B e A R f [ A A IR AN 3 B R 28 17 BEE 14 44 PRSI
SRR 3 BUREE 14 BHEE 18 £ - Mt RS « EEMAIEER DI » &
RIEAEE TR E TR E =) EEEE S T R E R A RSN 2 FEE

17 2008/7/1 Z 2009/12/31 FEAIIE 20 A ETHREEEAIFEE RIRRE S5 -

18 Z[RAZENE T 2R HE - AR 2R SR s iEn (B A2 R R s R - Sl
THEESSHA R -

19 JEHEGHE RFEET SR T (8722 R D iE P LS A E 2 R R TR EE R
5% ) ZRE - REASSCHE— 25 AT B e e T M T 2 i 2 el A B VR R T 1% T TRl S PRI 5% -
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G BT AT XM T 5 50 H A T AT AGT I

B IR P e/ N R P T A S AT e A SRS EL B
YRR IIR R 2

S (3) P82 S Bt L 1T L 7 (2 BV P RS T S Bt IR 2 B
TEEF T - AR A B L 2 B ORI M 2 7575 545 7 2 R R MM PR -
BB TR « TR (R A B IR 2 BIR - B 2 [ R R
WIOE f,(S,) » TS TAE BT R ST R 2 A MM 2 (%9 B (SD)
ST A T 2 VA (/A (I < 0) MBS TS & W (3
HIIEFE » .+ (=) T TE R RS AT 2 P - I3 - BT
VEREEETHE 2 2 WOE p(D,) » R R R F ST s S e -
MM 21380 B (DD) Fom A R By AT T s 2 WA RREAIA (1R B > 0) s
FHERS 2 SSRGS <, +p,(=D,) ForTE eI B T s it st 2 ST -

£ 4 EmEHRNESSERTESZAERFEESEETL

B= FE
el MM REL E%/4 MM 1R8] %4 ImERAR
HE% -0.076 4 108.1 7 1
TI$R -0.048 11 228.4 1 2
TE -0.066 6 106.4 8 3
H— -0.059 8 115.2 6 3
Jkee -0.079 3 73.6 12 5
&i -0.067 5 81.4 11 6
KE -0.145 1 63 15 6
gE -0.018 16 172.9 2 8
BEE -0.029 13 141.7 5 8
FAN -0.02 15 144.1 4 10
RIE -0.052 10 83.8 10 11
RER -0.114 2 32.3 19 12
S -0.037 12 98.7 9 12
Bt -0.009 19 148.8 3 14
EiE=d -0.061 7 47.8 17 15
ke -0.059 9 49 16 16
=76 -0.012 18 71.7 13 17
=S -0.016 17 65.4 14 17
TR -0.024 14 35.6 18 19
= -0.008 20 18.5 20 20
Fiy -0.050 94.3

5E 1 ANFRLL 2008/7/1 ZF 2009/12/31 HARI S H AT 2B BEA o KIBR (3) MM RBIE B B iEE g
HIREEIRIEENEDSIEE - EE=AWBEEEERT > & MM ZREGHEV) > BIEERIHEZ &S
IBEHEA ; ELURE AREREEET - 35 MM ZHREHEK - BVREEMNEZ - EHEEHLK -
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FEER 5 IR - EREE TR HIRIE B N IR - AEE S TR R EE A
BN @E HAEE S i R A E =R IR R )N - SR R R TR P (E
7= (S,) B E iiERE Z SPEE () 23 MK AR (B RE =0.98) AIH1 « 5EMET
PERE (BB N2 - AEE TS i R RS (A thl ) ; ST AT RS (A KA Z57%
FEE Bt 1t AR (E A thROR - 2R pE T RTHYRERE 9 E = (S) BEHE ST
RAEARAIERE (SD) 23R EAHRH (FHRA(REL =-0.651) R Al : [FARERH(EAZBRAYZRRS
FEE S TR IR HE 22 A R R ROR 5 R RERE (E 2 U NI ZRRS - 1E B S i
RHE(E R REER -

I’ 5 BEREEEDA - EHRRELREZRHF

BEMEEZ AEHEE EEERJRE SEEWRE BEHRE  REEEE

(S,.8,) (S.B,*B)  (SD.B) (D, B) (D, B,*B) (DD,
EER 0.005 -0.011 -0.016 -140.2 -74.8 65.4
TR 0.011 -0.013 -0.024 -248.6 -213 35.6
=S 0.023 0.005 -0.018 -219 -46.1 172.9
B2S 0.02 -0.009 -0.029 -157.3 -15.6 141.7
KE 0.066 0.014 -0.052 114.4 198.2 83.8
TE 0.058 -0.008 -0.066 -64.2 422 106.4
fh— 0.112 0.053 -0.059 -80.6 34.6 115.2
Bk 0.082 0.045 -0.037 -80.2 18.5 98.7
o 0.022 0.01 -0.012 -194.2 1225 71.7
ke 0.158 0.099 -0.059 -101.4 -52.4 49
=5 0.055 -0.012 -0.067 172 -90.6 81.4
=58 0.117 0.108 -0.009 -303.1 -154.3 148.8
EES 0.328 0.267 -0.061 -132 -84.2 47.8
Jkeg 0.095 0.016 -0.079 31.1 104.7 73.6
X8 0.481 0.336 -0.145 -127.1 -64.1 63
=)= 0.129 0.053 -0.076 -239.8 -131.7 108.1
e 0.216 0.208 -0.008 -24.7 -6.2 18.5
TR 0.423 0.375 -0.048 -253.8 -25.4 228.4
Izl 0.053 0.033 -0.02 -263.6 -119.5 144.1
TH 0.506 0.392 -0.114 3.5 35.8 32.3

Cor (S, S,) = 0.980 Cor (D,, D,) = 0.877
Cor (S,, SD) = -0.651 Cor (D,, DD) = -0.497

5 KIBI (3) 2 MM RBIEEEMRETHAIRESRRAENESIRE - ERBEEHAEER  BE
FEZBEERREINERIR B,(S,) ' RS IEFERMEH T EEmERE I T EE MV Z
RE B(SD) RN EEFEFMEH THEMERZFHEEONEBEEMEEZTHEENRE
B,+B,(=S,) "RTEILEHEREH T HETHEZTIHEE - EWRBEERARER  KESHRE
EEREEZERBIAL(D,)  RTNZFHEEFEHIERSEH THEEM#EEBZTIERE - MM ZRE
B,(DD) RRTEIEHHREH T HEMHEZTFHREANBETHEZTFHRENRE © B,+6,
(=D,) #REIEFIERMEBH T HEHEREZ FRE - Cor (X,Y) =R X £ Y BIAERARE -
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& M AT AT R AL TR

EEI%%S A B S TR RT R BN Z IR0 - A E S T R R R AR
K @ HAE B T S T B £ R P R T S e/ ) - FR S 2R R S T REREE ISP R (D)
Eﬁi,ﬁ*ﬁﬁﬁﬁéﬁzyii’] AR (D) 23S IEAERE (FHRHFREL =0.877) AT : SETATHE
s RN ZR RS - AEE IS TR HAERS SR 0K 5SS A RS SR B NI 23RS
FEE HE T R HAERE TR thig N o FHS R pE T BTAYRERS PR (D) B B s T
REEEIEINNEE (DD) 23 SR (FHRHFREL =-0.497) R] Al : [FACRERE R B/ NAU RS
FE B S A R FLE EE RGN R 5 IR RERS BRI BT3RS - 8 s il
TRELER R T ) o

AT

=~ TR T RUZ FEELRS H4

# 6 EFSTFRGE T FEELAE R - HHZR 6 f A E R EHERIFR & %K)
o ETHR R S G&pER 1B 2. TR - 3. 0K - 4. 8i— > 5. 9l > &
R BN GRAY 5 2255 2 ¢ 1. G0 - 2. 9755 » 3. SR » 4. K& > 5. KB - TR
R 5 REFra Bl TRERE TH B e (ERY 5 9508 (2K 3) H 4 FMFE - ol
A TR W o TR N 5 RSB TR TS E R AN S B
Pt 4 ZEAMHE - R B Eﬁﬁi CETEROKE o Bl RS ¢ BTG SE
B R BRI RS - HoE i pRoE i BTG ME R EZHERZRR - HEh
R B N ERAR

FH5% 6 ISR (E 2= R KA S 29508 (fE72) B 1 1. TIR (0.015) » 2. E2K (0.018) 3. 7T
K (0.021) » 4. #f— (0.022) » 5. F FE R FEA (0.023) - fHESAFE 3 2R ATEEEEA (&
AT E S THRERE ) > [EEm(EKN S A (EE) B« 1. 91%E (0.035) 0 2. 7T
K (0.039) » 3. BE%E (0.042) » 4. BF5K (0.043) > 5. FF5 (0.05) » FAI A TR K —HL
PO Fe Be s » H Rl 2 TR B e — 11 B it i B il 1% - B 2= 2 A 08 53 Bl Ry
0.081(0.96—0.015) Ei 0.068(0.09-0.022) » BHEE KM ELEEZ 0.017(0.044—0.017) B F¥ 2%
Z 0.037(0.064—0.027) » o~ THREAHE — S B HI E et fEMcE T - HERS S &
FPE (7)1 1. BEE (0.096) » 2. H3= (0.078) » 3. /K 5 (0.058) > 4. 7K'E (0.049) » 5. [
Z2(0.046) *3E S ARG A S RS I A 55 0.065 » Ry(E 2 i (K S RIFRG~FH{E 2 0.02
H93.25 6% » BE 5 FI5RE L s i B AT HIsmag 22 R A -

R 6 Al HIEE R KT 5 508 (R ) B 0 1. B 2K (348) » 2. {538 (278) » 3. 5l
H(260) » 4. T#R (245) » 5. 70K (231) - GG HERE R A/ NY 5 5508 (R ) Byt 1.5
ﬁmn 2. [FZE (56) » 3. #7155 (56) * 4. K (68) > 5. K E (109) » 38 5 FHEpHH S

IR Ry 66 - N REEE R K S IR H S RS SR 272 19 1/4 » B EE R

20 fEREHEGIEFESS 5 % - fEILR IR EARERYIESE 5 4 -
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B~ Hr3s ~ KB ROKERYE T RRCE NS - ik 3 fr 23 BEAa s 2 R i
B 5 F5rE (R ) 0 1 B (18.9) » 2. #1535 (20.8) » 3. B (22.5) » 4. FEF1(30.4) »
5. T.#R (36.8) » R IR TR A& RS R S KRt - H TR HEE
HEDEE S EE 226.9(245.3—18.4) » BJFEHEEZ 13.3 £i% (245.3/18.4) »

xR 6 BEFBRITHEHIEHMINETLE

B =] B= &Rx EE Zr raax
2 ES 0.018 2 348.3 1 1
T3R 0.015 1 245.3 4 2
JTK 0.021 3 231.4 5 3
H— 0.022 4 204 6 4
B3 0.027 8 259.9 3 5
2:F 0.030 9 277.5 2 5
B 0.027 7 196.6 7 7
=30 0.023 5 150.5 10 8
IEZ 1 0.023 6 142.3 11 9
Bt 0.033 10 184.5 8 10
TE 0.033 11 141.8 12 11
H A% 0.037 14 153.1 9 11
B 0.036 13 126 13 13
Jke 0.035 12 112.5 15 14
KE 0.041 15 122.9 14 15
PIS= 0.058 18 109.2 16 16
s 0.049 17 67.7 17 16
I 0.046 16 56 19 18
E 0.078 19 56 18 19
RER 0.096 20 41.4 20 20
Fiy 0.037 161.3

5F 1 AFRLL 2009/1/1 2 2009/12/31 AERAHAR - LIRZFHTE 2009/1/1 4817 2HE (FEMHE ) A
A -

h ~ EREAEBMREMEAR LGSR RDHT
RS R Al RE 2 Rl - MR I KRB I 2B Y - NI —
A ETT IR RY E 3 D i it 57 EEAS R AR E M - IR BT EREAS SR Z LA 2008/7/1

21 (EEIEH G B A A2 B Ot Rl - A S R B I r RER B E RS SR O R
BB HTASCHETT H RE Mg - MEEEIEAII R re B I B e AR R 2 AL 1 A R
SEVERHEERTT -
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2 2009/12/31 Je R A HAR (& OB LR AR AN 1) » B % S Bl R AR (2008/7/1 2

2009/6/30) » AL ATREE B EFE SR AL fwR o B T EESHEH 28 MR

S {EEAAR (BB IR AR A 2) ¢
Léﬂmﬁﬁiwm¥iamwnim%WM)%%%Z@ﬁ%#ﬂﬁﬁﬁ

2.%@@ﬁ$ R EREAE (2009/7/1 2 2009/12/31) » HCHARS & HESE B A A S THRE

IJ_L

FHARA 2 FTfS Z S FLLAE R B EIRAFR 7 /8 KK 9 - F£ 7 F 8 KFE 9 B
JEFMEAR 1 TS 2583 ~ 24 K326 - £ 7 2R S HFRGRT 2 MBS E RIS R
%8%ﬁ%%ﬁ?ﬁzwﬁwﬁﬁﬁwﬁfiméﬁ%ﬁ&%@%%Eﬁ%#% 7
9 EH KRG G T RSGETHAG R « BRAS | BRERR 2 SZ 5P LR — N E 2 8l - (A
FILEAE 2008/1/1 2 2008/6/30 HART R -H{E 78 7 B AR AT 582 - (AL ES 1 JHELES 2 1
P EELE - AR 3 BHEV LLE ST B A S I RERE R A (2009/7/1 % 2009/12/31) » Al
A2 FFF574 -

FHZ 7 Al AR S B R S F5ma ke 1. oK » 2. 82K - 3. 8k 4. BFR 5. &
B EER IR | S S TSN E RS Z 5 1L B8R 2. 915 3. 70K - 4. 8F
W S A AIAIRER AT IS E B 5 5 A 3 FMEE (8K~ TR B -
REIE : AR 2 Z5E 4 B 5 R BRMEH TM$1H%%6% BA 1 258
2% (9 AIRTERRAS 2 H - FHIEATAIER AR 1 BEARAR 2 FnfS 2 T 5 i B Y 25
FEFEFEML - FHFR 7 ATHIEARAR 2 FTfS 2 HERE @m%?#%S%#WE 1. 53R 2%
2385 0 4.858 0 5. AN BHER 3R 1 FTG RS TG B i 7S 5 ARG ¢
o2 % 3. 8&E 4 KkE 0 5. K% AIEWA 2 FMHME (HEE - %?)IﬁTH
B  BEAR 2 TG E R A2 4 5 Z 2 kS (S RFEM  FEA1ZE9
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Market Quality and Market Making Performance: Evaluating the
Issuers of Warrants in Taiwan Stock Markets

Chang Chan, Associate Professor, Department of Finance and Cooperative Management, National Taipei
University

Hsiang-Lin Chih, Professor, Department of Finance and Cooperative Management, National Taipei
University

Purpose / Objective

In order to improve the liquidity of the warrant market, on 31* December, 2008, Taiwan
Stock Exchange Corporation (TWSE) announced the Operation Directions Governing
Liquidity Providers of Call (Put) Warrants. According to the Operation Directions, after 1*
January, 2009, the issuer (Securities Firm) of the warrants shall appoint liquidity providers to
perform the “market making”obligations, i.e., to provide liquidity for the warrants that it
issues, starting from 5 minutes after the TWSE centralized exchange market opens until the
market closes. The aim of the paper is to evaluate the issuers of the warrants, i.e., to compare
the market quality of the warrants across issuers. This evaluation is beneficial to individual
investors to make informed decisions to choose warrants with better market quality.

Barber et al. (2009) find that individual investors in Taiwan refrain from their
aggressive stock trading and suffer an annual systematic financial loss of about 3.8%. In fact,
there may be conflicts of interest between investment banks and individual investors. Shen
and Chih (2009) examine, in Taiwan stock market, whether or not an investment bank issues
buy recommendations to the market and buys (sells) the same recommended stocks through
its proprietary trading division before (after) recommendations, and if so, to what extent this
goes on. As they find out, these conflicts of interest do exist and these investment banks can
profit from their recommendations in the short run; in other words, individual investors
cannot recognize and are suffering from these conflicts of interest.Therefore, investment
banks will be less motivated to issue unbiased and trustworthy stock recommendations.

Taiwan’s warrant market was established in 1997. Since then, the trading volume has
increased drastically and warrants have become an important financial instrument for
individual investors to hedge stock positions or to speculate. Moreover, because warrants
have higher risks, very complicated valuations, and cannot be used as long-term investment
vehicles (compared to stocks), it is important for regulators, warrant issuers, and investors to
protect individual investors from suffering unreasonably high trading costs in the market.

If the bid-ask spread of the warrants is unreasonably high, individual investors will
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suffer from the high trading cost. In addition, if a securities firm sets up an unreasonably
high issuing price when it issues the warrant, and purposely doesn’t maintain enough depth
after it issues the warrant, uninformed and unsophisticated individual investors, who buy the
warrant, will suffer from “unfair” losses. Contrarily, the issuer will benefit from these
conflicts of interest. Therefore, it is important to compare the market quality of the warrants
and examine the effects of adding the liquidity provider (or market maker) to the originally

order-driven market on market quality.

Design / Methodology / Approach

We explore the following three questions. First, we ask how market quality of the
warrants varies across issuers during our sample period between 1¢ July, 2008 and 31
December, 2009. Second, we compare the market quality of the warrants before and after 1+
January, 2009 across issuers, i.e., to examine whether or not the market quality is improved
due to the Operation Directions, and if so, to what extent this goes on across issuers. Third,
we examine the “market making” performance across issuers after 1+ January, 2009.

Our samples consist of twenty securities firms, 8,370 warrants and about 12,000,000
entries of intraday transaction data, extracted from the Taiwan Economic Journal (TEJ)
intraday database. Out of the 8,370 warrants, there are 7,352 (88%) call and 1,018 (12%) put,
respectively; 6,593 (79%) American warrants and 1,777 (21%) European warrants,
respectively. This paper examines three kinds of market quality measures, including quote
spread, depth (Nimalendran and Petrella, 2003), and price volatility (Venkataraman and
Waisburd, 2007). In order to examine the effect of the market making mechanism and
compare the market making performance across issuers, we control the effect of other
important factors which also impact market quality. According to Anand and Weaver (2006),
these control variables include the maturity of the contract (in days); the ratio of the
underlying stock price divided by the strike price for call options; the ratio of strike price and
the underlying stock price for put options, and the tick, respectively. In addition, we also
control the market quality of the underlying stocks, which will also likely impact the market

quality of the warrant.
Findings

Our findings show that there are significant differences in market quality across issuers.

The top five issuers with the best market quality for the overall sample period are Polaris,
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KGI, Yuanta, Capital, and President, respectively; the top five issuers with the biggest
improvement in market quality due to the operation directions are Jihsun, IBT, Masterlink,
President, and Mega, respectively; the top five issuers with the best market making
performance after 1* January, 2009 are Polaris, IBT, Yuanta, President, and KGI.

In sum, the market making mechanism amazingly reduced two-thirds of the bid-ask
spread of the warrant market, increased the depth by three times, saving investors NT $6.3
billion annually of the transaction cost on average. The transaction cost of the top five issuers
with highest bid-ask spread is 3.6 times higher than that of the top five issuers with lowest
bid-ask spread. The depth of the top five issuers with highest depth is 6.5 times higher than
that of the top five issuers with lowest depth. Furthermore, in order to test the robustness of
our empirical results, we also consider the effect of the financial crisis between years 2008
and 2009, and consider the effect of the firm-specific characteristics of underlying stocks and

issuers, respectively, but the empirical results are qualitatively the same.

Research Limitations / Implications

Since significant differences are found in market quality across issuers, we suggest that
researchers could evaluate the issuers across different financial instruments and across
countries. We also suggest that issuers be evaluated periodically and the evaluation results be
made available to the public. The reasons are as follows: First, the evaluation is beneficial to
uninformed individual investors in that it prevents “unfair” losses, so that investors can make
informed decisions to choose warrants with better market quality. In other words, greater
transparency can generate lower trading costs for uninformed individual investors. Second,
self-interest issuers will thus be more inclined to shoulder more responsibility and deploy
more strategies in maintaining market quality of warrants. Third, regulators can evaluate the
effectiveness of its policies on each of the securities firms, such that they can reward the
good and punish the bad firms. Finally, greater transparency can also improve the market

efficiency of the warrant market.

Originality / Contribution
There are many papers investigating in the “overall” market quality of different trading
systems, for example, Anand and Weaver (2006), Eldor et al. (2006), Nimalendran and
Petrella (2003), Lai (2007), Venkataraman and Waisburd (2007), Frino et al. (2008), and
Anand et al. (2009). However, to the best of our knowledge, no study has considered the

54



EXEIERE F24 £5S1H

market quality across financial instruments and across issuers. This paper is unique because
it measures and compares the market quality of the warrants across issuers, such that an
issuer can be evaluated based on the market quality of its warrants as it has (or even it
doesn’t have) the “market making” obligations to provide liquidity for these warrants. More
importantly, this evaluation is also beneficial to individual investors, the issuers, regulators,

and the informational efficiency of the warrant market.
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