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TRERSIEDFR o H iR & 28 JLRERONE B0 - Bi2g 5 KRR - iish
PEAR U LA S B Y FE A

G RO - R R B R R I T A%0d T A R A R B Bk 4l K R ok
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Pebm K A AR > 1 ) B BN AL 5 58 W RE B L) o AEIX ARG LR IERARME R B X A
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HE 38 Gy FAAROW S5 K B 0 A R > AR SORTE IS4 HR 4 H I Ja R AR I TN 38 ) T
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1992) ° Ht > McNichols and Dravid (1990) {8 47 M A1 iU BCAE BE e x5 il A w1 > 1
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5o M ESHIA AL » 2SO S cRIGAR > 8 SOWREAA 7 9 2
X L 8 48 Tl A ) § S BRMS 2 22 0 o
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M o ARSI N ¢ =-60 F v = +600 ° MRIEAK BN » B PREN AL T %
TAVRAFMERFIEAE B > 70852 5 0 BN 46 0 R Z R NS X R - 3
TREE & BEIMTA M o FIEkE A B o DRI SO AE RO 405 A 5 AT I 4%
BRI T SN o
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WEMREY > A NERRC T A RITER ARG FAA 5 B (Seyhun, 1986;
Lin and Howe, 1990) o {E/A RIS 23 7] 55 (£ i J B0 A WAL EN N 322 5 16 B 9 K
s BHINZ AT AN AR I (i Udpa, 1996) ~ 1% (Gombola, Lee, and Liu, 1997) »
FHEFEWE (Meulbroek, 1992) ~ Z\ﬁjﬁﬁ}iEﬁﬁ(Seyhun and Bradley, 1997) » RATHIE
7 (Lamba and Khan, 1999) > DAL A7 5348 S 0 & B (Sivakumar and Vijayakumar,
2001) o XEEHFR UL N EE AE — D MR "8 SR —EIFE B ZBIEA > 1E
P E Z RS2 o AR SO 58 N 38 5 18 g AT A0 A > ARG 28 W) e A2 75 ) A B
B A0 B SR A S TE TS Lot ] B S R s 54758 5 o BRI > A SO E
TESI PR AT BY INHE2E 5915 8l (FE75A IR ) J2 5 55 A i 6] B T4 64 T4 38 228 5 1
BIFIES T o HE Gombola, Lee and Liu (1997) BWFFT » A SCf F i 9 HL AL (prior-
period comparison method) ffi T+ 45 Fif Y 58 INFE 22 55 16 8h o F T FEARRA Al 30 ) O
PR A4 H (mo= 0) ZRTAIANDH > Blm =-12%8 m =7 ©

I (12 < m <-7) WP G 36 (25 AR S B RATR IR S8 80
MM E R HE) BB 5 KT o S NFZ S E M (6 < m < +6) I3
PR3 5 KF- % X 8] THEAS B U3 5 KV 2 22 1H 58 o ARSCIRIRE THEE T A 1 1 1]
(-12 = m =7) BObRHEZE » FF I ERRIAG TN (-6 < m < +6) W25 6 3h 19 034
% (Brown and Warner, 1985) °
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T R R A IR T RV R 2 — & > R AE IR IFA R BER T 3h
P2 B T ) 30 (Maloney and Mulherin, 1992; Muscarella and Vetsuypens, 1996) ° N
o 5 P 5 0 A 3 AL 2 R B PR AR AL o AS SCECR T 3 R i AN 204 i 60 U 3 AR X
(M 22 FRFE) o A SCHUAE 2347 i R B B4 (A 22 PN BE IR IR JEE o

AR SR T 25 AN RE—— T A AR 0 B A 4R BEAE A R A T T AR AR o
ZEMr AN AR T TR AV o TR A R T R A M o N ZE AL TACH LA o
B A 22 R A 5 1 38 5 AR VAR R T 2 1 o R 3 7R 32 5 v L 3g &2 R 38
BHYAER o SRR E SO B K1 38 5 N385 0 > I = A B S Y U 8h
P o XN YERE RN UK (Lee, Mucklow and Ready, 1993; Brockman and Chung,
1999) » RIGE (%) 2253 () TR BEBK R AE— 2 o AS S Y b A7y 22 FEE B A0 DU Ao 28 38
FERRI TR S R AL -
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WA E B A ALY o BRI ZREE M EE LS H NS — T > HE
X BCEEAN b AL I UM 25 T B X 3E S M BUEME (Miller and McConnell,
1995) o XTI 222 505 « RSL AN 4 0T 4B 4 22 1 290 (IsF Il 1R 30 F2) o ARXAN 220256
o R KSR A 48 X0F 48 A 22 Bk DA S SRAN - Y (B R B8 (inp R [l 30 #P) o ¥Rl s 2 IR
B~ BOC BRI ~ KN REE ~ ST TR & o ax SO B AR TR B ALY
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PARAT IS EL o AR B2 5 « RAE AL S AR 19 e SR SR ) BB SR R DA i e K
A5 B ARSI A 2 B BB BOR DL RS2 AN 2 A (R A A R AT BB 2 LY
VAR BRDABESAT(E > INF I (] B8 Ry 30 D o AN (KA ) TR BE R FRe RS2 (i ) (22
I RAT ISR VA8 ) A S5 RS (B0 S ) B JBEC N AR O RRAR > it i 0 B D 30
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N AR A TS B IE Y S e A 2R A MR R 2Rk - R T T KR
R SCUERT ST © ARSCR M T — S BB HE S IR Jr ik —— 1 S — R AT R B R i
R PR A 2 5 WA 2 (CAR) » BERIRE AR -

CAR, = a,+ 8 VolRatio,+ B,FACTOR, + f3.PriceDev, + f3,ShareDev, +
BEPSChg, + B Multiple, + 3. MktValue + B HSD, + 3,B/M, +
B RetVar, + e, (1)

S B T R8s M (Dacar, Naik, and Radcliffe, 1998; Amihud,
2002) © [EIHBEAS 16155 VolRatio AR S T sl PEIRN © VolRatio F7m N R AT A IE A
o7 5 19 234 i AE = 5 20 e O B FU A -

M3 A AR AR U T 7 A7 75 A T 398 Jon JB 52 4 3 1) JReAY DX ) o A3 R R/
] T A% 58 T A 5% T 1A B 44 58 5 AN s DX TR AR D6 Rl AR SR BLFIE B I FA NS B2
J& (Brennan and Copeland, 1988; Brennan and Hughes, 1991) o A PFIHTK > MY 1T
JBEEMN MEAAE T AR AL 25 XN o AR SCHE [l H AR o 5 | A7 4R IR F-#Y K /N (FACTOR)
DA 3 YRR SE IR o FACTOR 5E SN AR IE TR /MK B SR X2 -

Lakonishok and Lev (1987) I\ N3 4f Al 32 73 7 A wl A S i 4 (80 470Ml) -1
A& Z TR B ZE RN o JRER TP HR 0N N2 1 DURE AN 8 2 8 mA D B35 Y ~
U 14928 5 A A DX TR)——3 553X A 38 5 DX Il R SRAT Ml AT 3 40 A% K18 w437 s~
BIEIE o 48R PriceDev Fl ShareDev /18 & KA 5 e AN R UL © PriceDev &
JBCEEAN M AT LA S rh 57 B B 22 19 B SRR © ShareDev & RATIREANAT I K AT I
B OB B 20 B RSB o AR T e A B B 2R R R R RIE R o
WA SR PriceDev M ShareDev 55 5345 W &8 2R IEAH G o

X LT B 2 0345 A A% 36 2w IR BARAR 1945 5 4E I AYMLAL > Asquich, Healy, and
Palepu (1989) f2HEIEHEUE ] T 70 A Rl B R i b S b % - HAr4R 2445 1l s i BN
WA 28 5 0 IR ET I B ARG R ARG o BRIA SCHI NAS 8 EPSChg > 78 ON 4 -8 il
#i b EC T R = 4R RO B aa 19 B 20 HE AR A -

Pilotte and Manuel (1996) K » U YA i BERAE IR AT O A L7 > didaxd
WA EEFRY RN o« RIEARTT AR > HXE — DRESR A BN SOV B
BN > FNEAE T o A > Felise 2 0 A8 Bt RN S R R

7R TR AT IRBCT A RN o Oy TS BN IS 22 50 i A A AL AR SURYE
B RAT BB RS B AT AR AL AL BE
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& 3B B RRARIBAN 9 20 45 2 74 L)k 4R 3 © Huang, Liano, Manakyan
and Pan (2008) FiL I\ A 800 45 B4 28 5 Ak DX T 150 0 o538 Bt 3l AR UG -
SRR DR AT S A TR o O T X 20 KA B A K i T 3RS B
WCES FARIR] > ARSCG|NAS & Multiple KARK 73 Pr R VE R © Multiple 22—
WASE > AURTEREARINR L2 T — IR PR A4 HEHCL -

— MM E - /ANAFAR T R A & AL T (5 B8 o R R A PRk
VR s NARIREE IR A S AL AE 5 G B B NE S T KA B REE S
AR T BE S &R o B - DA RS BTG 858 I ER RN TR A E
(Ikenberry, Rankine and Stice, 1996) ° 783K Fl A Rl (MkeValue) Fom X M5 B )
ANKIRR > FF T 55 U5 Fo 0 Mk Value Z B AR R o 8 MkeValue B 453 F)
IR — A BTSN E R B IR EOT A -

HSD N REPVE & o Y184 58 50 H i a8 R A AR (0 IR EUE D 1 - & HUE
N0 o BkMbkeRamHYIE G 587 B KN ES TN E R HAE o ASCRY BRI G
HSDFIBkMkcVE R GIAL & - By 2648 5 ] G855 fil sh M AR AR EAE A » B >
VP2 WF 5 SCRE AR e in N T S50 9% i Wi 4 19 % 3l M (Lamoureux and Poon, 1987;
Dubofsky, 1991; Koski, 1998; Gray, Smith and Whaley, 2003) > #{A SCHLZE [5] ) B o
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§ RSO BRI 24 WY < R0 T U B £ Dy 75— S AR L B o ARG T IBE S 20#7 il 45
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Bt 52 0 4% L IR 5 N 52 5

®2 JBESE AR 5 T A B S 8 s R

HT TR > 55 RIS WG RAR, 8 CNFEARL ARSI s R 5 T
AR BB R R (SRR A A R B S B 5 %) 25 M o RS AR AR BT X %
T S ORISR IR RAR, BRI AR B 49 BLSCAR 256 AR X A 2 ) A 5%
PR 25 F M 25 (T o ARG F =il (A FIHLRE ~ Zh & R F RT3 kAR
JEPEELN I ES T A E] o WA N e =-60 Fe = +600 °

GRS RS

(TR (P 2 F WA %)

FHEH (et itHE) (eI &)
-60, -1 0.4218 0.3549
(13.02)" (7.01)"

-30, -1 0.2463 0.2377
(10.76)" (6.64)"

-10, -1 0.1018 0.1131
(7.70)" (5.47)"

-1, 41 0.0508 0.0491
(7.02)" (4.34)"

0 0.0168 0.0146
(4.03)" (2.24)°

3, 43 0.0892 0.0694
(8.07)" (4.01)"

5, 45 0.1040 0.0985
(7.50)" (4.55)"

-10, +10 0.1349 0.1486
(7.04)" (4.96)"

-1, +30 0.1255 0.1004
(5.31)" 2.72)"

-1, +60 0.0903 0.0497
2.74)" (0.97)

-1, +100 0.0652 0.0559
(1.54) (0.85)

-1, +200 0.0313 0.0229
(0.53) (0.25)

-1, +400 0.0383 0.0782
(0.46) (0.60)

-1, +600 0.2109 0.1045
(2.06) (0.65)
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KA e SR T AELAE N TN 4558 5 18 b I AR SN 58 TN /638 55 T sl B 3 A 45 5L o o JRATTR
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FEARGY N ESE” ~ IR NFERL S " =38 AT EAT T AR S U g R o K
(32) B E YK AR EN T ES T (KT g2 BENTE - “TNRRS EBWE
AETENTLL GG o F3.B NAHNEER o B2 JBR T Rt lcas R ESH -

TEHFAT-6 < m < -1 B > AR m =-6 Flm =-3 Z FAFLEW] T AL
g o Al > W -6=m<=-3M2<m=-1 WHEEEM > -2 <m=-1XENA
INFAE T AR IR TE o TR IR A ST H F 22 5 TG B iR 238 - A REAE 32 B 5T AL
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it 52 0 4% LA 5 A 52 5

HZ BT ) FIHFANAG ARG F 4 o R EASCRANFFEAEm =4 H BEE
BN MR FEFEm =30 REFRIGSRH o %R N# AR BRI EEA T RER
3R R AL AR R (LI 1) o Wi e 2 U 1 DA S S T T R Ay o SRR
FEARR T o

ETEMAFNELZHIED (-6 = m =< -1) > FAFSZH I SH 10 52
54.99 (7E 1% 7/KF T 401 8.35) F118.52 (£ 5% KF F 4t %) o 5% dida i B W]
TEPRAEH > HEEECDHIREXH (-6 = m < -1) RN G2H) R
BERT AN H BRI (112 < m < -7) SR (G2 BOBREEAE B s i 5,499 JT#E 7T
(1,852 JT#s7G) © ¥ B ST IANE N 14.96 » 78 5% WKV T i3 o RAETE YRR
WA SZHIED » ARCKIAE-6 < m < -13X— X HAFFEIER ¥ B F H Higih
(B > 33X R BSR40 1) T 3 A% 5 FIATAE 5 ELIN BB AT X A5 5 i U EA T 22 5
AL SR AR o

A MHEREARN 23 N AR 3. BRI “ERT ~ “E ST LN LS =D T
AW > AR SCR B 7 T REAAFAE 38 N IE R S W UCAR % o T ST e N3 58
5 "I TAEA Y S0 U A 28 0 SUEOR .3 o aX R N R SE R RCEE IR AL &
[0 T A% I8 T 0 P72 7 R T 5 A 118 & (Grinblate, Masulis, and Titman, 1984) ©

*®3 WS PR FRIIG 2 T T N (B TR0 50 N2 5 1

CSENTFAEAS B B B AR AL o I AR AS iy R ) AR o
(B TREA i B SN RN B ZE B T S 40 (B8 HE 52 SR A T A (8 i SE R4
B e “EHETNIE (51) BIRE EAREN TSN ES T KT 2B REA TSN -
N (S2H) MmN E N 0.1227 (-8.3660) W HIFE A PRATES 6 D H M KA (32H)
(4 B AN (B EL A R A 45 BT AN T BAE T (112 < m o< -7) SN (G2 B9 BEEEA0 (1Y
HF- 3518 R 12.27 77 #00 (I£.836.60 JT#s J6) © KA (S2H) 1 5% T 40 N 54.990
(18.521) WHIFE AN H B HHIN (-6 = m < -1) > B LA (S2H) BEEMN(E o
FAHRADNAMMGEI (12 = m < -7) T (G2H) M BEEN AR & 5,499 77 # T
(£ 1,852.1 T #570) ¥ RRSF AN (AR LN FISZ B 2£(E - RPN 1,495.6 77
TG 0 TE 5% FYKT- LG o K (32) VK (32) BURE WL AR T E S T
(T ) B 52 s I ZE A TH A = A S A = P (A RIRLAE ~ & R T AT 2 AY) Oy
FEAE PR A 28 W] o

Panel A : 5% N #5256 sh o b

AN P HHE
SH NEA 5 1 B)
FAEA G (eSLitE)
-6 0.1227 -8.3660 6.4069
(0.07) (-2.26)° (2.46)
-5 -1.4532 1.9969 -2.5852

(-0.77) (0.54) (-0.99)
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FEAMG (St
4 43.5668 -3.4587 25.2576
(23.19)" (-0.94) (9.71)"
-3 17.9388 30.4667 -12.6121
(9.55)" (8.24)" (-4.85)"
2 -1.8424 -1.3124 -0.0507
(-0.98) (-0.36) (-0.02)
-1 -3.3431 -0.8058 -1.4603
(-1.78) (-0.22) (-0.56)
0 3.0762 8.3423 -4.4231
(1.64) (2.26) (-1.70)
+1 2.3441 -0.4135 1.8006
(1.25) (-0.11) (0.69)
+2 2.4120 5.1755 -1.7471
(1.28) (1.40) (-0.67)
+3 20.2183 21.6708 -0.3480
(10.76)" (5.86)" (-0.13)
+4 10.9653 3.7529 4.8274
(5.84)" (1.02) (1.86)
+5 2.1259 25.0936 -15.6405
(1.13) 6.79)" (-6.02)"
+6 -1.1683 -3.2408 1.2183
(-0.62) (-0.88) (0.47)
6 to -1 54.9898 18.5207 14.9561
(11.95)" (2.05)° (2.35)
o Fl* AN RAE 19% F 5% /K 45383 LUK -
Panel B : 58 55
25 AR R
FEE D (cHiitE)
NEITN TCINHE
FEA RPN G2 251G 8
+1, +30 0.0681 0.2693 0.0125 0.0113
(1.90) (3.04)" (0.11) (0.29)
+1, +60 0.0175 0.2963 -0.0458 -0.0643
(0.34) (2.37" (-0.28) (-1.16)
+1, +100 0.0236 0.5669 -0.1768 -0.0974
(0.36) (3.51)" (-0.84) (-1.36)



e S R B R B A 5
P R et

FE O (cZEiHR)
LEON TN
e N N WK 32 5%
+1, +120 0.0233 0.5491 -0.2341 -0.0746
(0.33) (3.10)" (-1.02) (-0.95)
+1, +150 0.0179 0.6147 -0.2621 -0.0971
(0.22) (3.10)" (-1.02) (-1.11)
+1, +200 -0.0094 0.7022 -0.4070 -0.1258
(-0.10) (3.07)" (-1.37) (-1.25)
+1, +400 0.0460 1.6600 -0.4457 -0.2603
(0.35) (5.14)" (-1.06) (-1.82)
+1, +600 0.0722 1.9663 -0.7922 -0.2243
(0.45) 4.97)" (-1.54) (-1.28)
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T KB A PEBEIR, » AT B T 28 T B0 M R 6 4 TR L 4
A o T AREGAE IR 4 /4 53 2D ~ 24 AT th 3140 472 5 58 10 0385
TR > A SOOI PRI o SR T 2445 A0 20 K25 24 45 5 45 20 R HOREA = 124

12 AREAS o 5 B 23 HF A3 4 1 — T I AR50 25 SR 5 0 B A0 R A AT — A B ) i — B
ARG S5 S AR ] - Conroy, Harris, and Benet (1990) ~ Ferris, Hwang, and Sarin (1995) LA & Desai,
Nimalendran, and Venkataraman (1998 ) 1EA 55 B 5% 53-4% (19 SO0 45 44 st AT TR A mp 3 Bk 17 4
PR B AR — U4 H RIS X BRI R] o DU S5 H AR B BUE TS 3 - Bl — IR H TG 4
T SO S5 A RUNE A B B 22 R R AT R Y R AT R E 22 5 S B HL il
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PRRTFN 3 5 EHTE O IR A FTES 20 R Z AR 2038 55 B A 5 565 20 KT IR
19201385 H o AR SCHEAT T 51 0TRE AR 22 5 1 BUFE A oA 45 Fl 3F 2808 Mann-Whitney
K o RANAE S5 R - WEWI AR e Y 22 AR A AR FEAR R > 1R T ik W 0 2l P 4
E oo 13

AR SR P R A 22 48 AR —— 4 XA 22 (0.088 F10.024) AR X At 2% (0.023 FI
0.021) — LT/ IR IAE 204 5 A BT RAR o Horb > XN 20 T RREES B &
ORI A 2 (1% 7K F) o RUEARHN 22 10 T BEAR AN ZE A8 20 W1 42, » 204 iT
RGN 22 KPR PFE Z S ER S P B 83 (1%KF ) o 4R 5 i 24845 15 1]
WE RS2 - T MERG I

F T DA B bR —— B A B IR (0.187 F10.296) » AL AE 4 AR BE (0.231 11
0.451) > KN (0.109 F10.250) LK S B (0.123 #10.201) —— M2 v i 1 3
I3 I TR B KR 3G I R A Rl A Ve o Rl R NS IR - S B
RSN TR BE 704 f TR BE RS INAE 8 31 3% -

i B R R G A B> T AL G i A o A SCHE T AR e B 22 o &
FMTZINAE - Maloney and Mulherin (1992) ~ Desai, Nimalendran, and Venkataraman
(1998) >k T 447 fG 38 Z e I > JF AR 1% B T ek Jsh PERE i 2538 » M
AP LIE L - BRI S0 (0.011F10.032) FIH AN E (0.011F10.032) iY-F-1
EIRSEHEIN T o JX R R 8k AN R AR B BE AR 28 5 AN A% DX TR] > A HF B S 1
FEBE > I 2E 5 G AT o

G345 TS BN 5 20 35 Fa 0O S AN AR AE B3 22 5 > X U W) A 4 W] R
JBE S 53 B AR AT A B A REEARR 21— i 4 68 7K1 o 0 3 i R AY 2 20 9% I B AN 18 =A%
(6.530412.182) o MR IR G BT 235 T Bk - Ucas B sl M IR 23 S 35 481 (0.007 411
0.011) » X H5TERE 1K B —5 (W Gray, Smith, and Whaley, 2003) o RUEEAK
AR B ARY T DA SRR R 51 97 WS g 3R I8 S A3 0 S X R S ) B A TE ARG i
T FRATT A B 234 I B9 0% W 2t 2230 2 385 A WA ERE © Ohlson and Penman (1985)
PL I Dravid (1987) F2 K50 5 Ji J0 00 i 4 5 06 4 M3 T2 ey T 20 45 Jg A0 22248 KAy 25
H o Karpoff (1987) M AFFE Dy Ui i 2 35 21 14k 184 fin ] BB TR N 0 4% i D A MERN LSS i 2
[ AFAEIEAH SO R  Jones, Kaul, and Lipson(l994)jﬁ*ﬂ;‘v\ﬂ9 » A2 G G BB N e i 44
3k TA5 R B T B Fi 4 26k g Mk ol T A SCOOW SR B AE 73 J BUSE &=
AR s MTA ML Z2AB K > A SCH H i o R D By 1Y N 45 SR R0 1% E 8 th 38 5 i
BT R -

AR SCHIREA BT R TE R A e I 28 % » AR » MEZRA KR - X
Se R BT E T s B, - O 1 I RS A0 R ok R SRR s PR L TR

12 MR o B 0 R 28 A B — E I AR 56 25 SR 5 50 bR A R A 5 AT — R4 B A R — BERT
WM £55E4A1F] © Conroy, Harris, and Benet (1990) ~ Ferris, Hwang, and Sarin (1995) 2L} Desai,
Nimalendran, and Venkataraman (1998) 7EAG 45 B 224317 (4 SO0 285 449 1sf s AAT ] A R A Hh 5311 B 1 4
e B AT — U4 H RIS X BEma) > DS 2 H AT G I BAE TS 3 > Bl — IR H A G 52
BT R IO 25 H OB A B[R] 2 i R AT R 24 iR AT IR A 28 5 S B Ll

BB T E RSN T AT 20 K 2S5 5 20 RAAEASHEATAR AN > 9 T 3IE B A 32 SR e e
P AN AR REE O EL TR - REEOEFE 10K - £15K - 20K - £25
K~ 35 RUAS 40K o 45 RIESE - 7087 5 I 2278 4 FOUR BE AR R IV 2508 RS2 A58 3 0 K Y
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B 5243 R B 1 5 A58 5
®4 A3F BT G 0 s AR H

G3 R385 I IE 0 08 2l 7 SCOR 1T B R 2 INE B 2 T 20 D385 H AL Z I 20
N2 G B (Fan A S B RTEY 20 REN A2 H G920 K) o PRICE 52& ] ] By
30 B0 H 22 2 N A& BISFXME » RETURN JT R T 35553240 22 5 A i T34 (B
LEAEL A B SR B T - IRl TRIBE N 30 8P © VOLATILITY J& B 3E S it R b fE2E o
VOLUME &4 RATRBOR R WA B e & B4 - i R4 A it (EiR
BB H S5 SR T (E o Z0 0T 22 02 B8 ¢ A0 0T S AR 22 )W S (B (HsF i i) B
N30 [ H A o AR 22 40X S S 22 1 W T (B BR DASK S AN - X (8 (1t ] ] B
N 308P) 1 HIME o A B R E RS e RAEIC S AEM I B s SE AN KB I S80S
ICSZ A 52 HH 0 B 2 (20 RAT BRI VA > sl 1B 30 BD) 2 FBR AR ATIE S
B o BIAC ARG FE 2 5 ¢ RAEC S AE MY fie i SR TN B SR BT LA I i S AN
B IS HE AN SI2 H ) 8 SR RO DA S AR S A 2 A0 (RN A A0 R AT I B 2 R T2 ) Bk
PUBCETE - IR 3070 o 320 (SR ) RIS « R MRS (el (&
RAT B VS ) F B AR SN (doeimn SN ) B e 5 AN A 3R AR > st i) fmI Bl 30 D o

paniis il SREIE BEERN

PRICE 6.530 2.182 17.152"®
RETURN 0.000 -0.001 2.294"
VOLATILITY 0.007 0.011 2799
VOLUME 0.011 0.032 -5.260"
TN E 0.011 0.032 -5.254"
Hi 3 2= 0.088 0.024 25.589™
AR 22 0.023 0.021 2.423
AL =R 0.187 0.296 -2.400™
PSR FE 0.231 0.451 -3.446™
SR 0.109 0.250 -4.7937
AR 0.123 0.201 -1.534"
: 8 i Mann-Whicney K0l 5 t 09 73 U IR 5 2097 8315 45 R 00359 (8 22 576 5% MK B 40t

W o
b ffifl Mann-Whicney AU 15 H 09 2345 B 075 20 HR A F5 25 SR 00 39 (5 25 S4E 19% M 7K-F- B 8E it

e

o F* o AR IRTE 19% F1 5% 7KF B 48 1T 2 (BULARL) -

4.4 BIADHT

25 I B AR (1) [ 4551 o 1A% B il M 47 RN [ JH 5 540 51181 1 3 5 AR R
5.BH o 15 RELAY ¢ (ELAH ] Whice 75 (1980) HEAT T S 7 Z % -

M FRATTARTT T 1993 4F 22 2000 4F- B P45 28 53 15 s s > 10 F 32 5 B4 Wl A 1996 4F % 2000 4F = 5 5]
A [ DAY v [ I 5 53 A i 22 ROR el ol R AS A9 B » AR SR S (VolRario) RN
TS TER o T A IR AT AR A (EPSChg) 1R WG 5 HI & -

15 N AR SO [ H AR A A7 A 22 B LA VR D > JRATT 3 T ASr AR B VIF (F 2 HKE 1) -
VIF B(E/NT 2 > LA SCRERY i A AE7E 2 T LM ]t
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TR B 3 4 LSS I BEARRANY ~ 3G90 28 5 35 2 i A P sl > JUIAS SCHi 5
WL R F2FN VolRatio fF 5 M o 5 W VolRatio K R BN » WA WA EHY 1IE 1) 5
WS AR AT RE S 0 AR i U Sl P I B B -

e M 32 G DX TIBCE T 7 > A T AT 31 0 e 5% S 8% 1 e D0 B AV DX i) o AR SR B
PriceDev .35 N1E » FFA1ZARI o (HJ& ShareDev A3 > X AT T BN & T
A1l AN A AL B 2 R SR 73 R A SRR SR o S I 38 5 IX Tl B A A R Ji B
5 19— KB WL AN VAR 2 — > 5 [F AT Mk H B 2w A — B K s 21— A4
AR ZE G AR DX ] > A SO R BN BB TR o BRI R T S B R G
JBOARY S5 W B 1) T Bk T (S B 2B A8 ) Y BEOR BEAR o AN 3R 5 WoR 0 R IR B R/
FACTOR F+ AN 8.3 o MR Peterson and Peterson (1992) > AR SCHUR F 55 — O 24 1
HAREAN > BEFHIEAT I RRY o FAT 175 BN AR 25 5 - Ui IA ST R BN AN B
b 28 Gy A A B M B AE AR A - WA ) SCRpRAR 2 5 IX TR B o

JEHTI— S RUE] > AR A AR PRET— A BAF AR R > B
ORI B 5 5 OHT 0 B AR BE K AH DG o R » X HE Asquith, Healy, and Palepu (1989)
TERE PR » £ s EPSChg AT - X RITERWE T4 0 PRl s 5 73
PRHTH) B AR R IAHA K o 16

FAVRI > —LeX 7] (1 9.87%) TEASCHIMEA A B AT AN 1k — R4k N T
T B 0 R B S W AR SRR TR] » AR SO I NS B Muleiple T TR 50 0 0%
HIFE T o N3R5 T LU BN Multiple W R BERA .35 > X RIE L M RN T K
RHAIME T - X—4iR s Huang, Liano, Manakyan, and Pan(2008) KIS HAH—2L < %
SCEINN > BUER PR E TG 38 5 A% DX i —— I 8 M ol 35 B i -

AR MkeValue WRBNT > (AL o Mkt Value TEASSCHY B H AL R
23 B IRl 2 — A] B TR D A SO e A i 8 ] TR IR PR TC G 2 ] I 4 ) T R
L o 5NN B HSD F BkMike WA 5.3 »

G o ASSCR B AR SR 5% (Ree Var) TG -1 < ¢ < +30 I BN A9 S8 i 2
FREIEMRRKER o W B3Ok » FOVANITER 4 R 3 fa i 45 R bl g8 7%
(K hm) AR A T8 (80) R IE 0 22 (B2 215 8 > AR SCR IR G 26 2 F o 4 e 5
WA R A SR IH T R A w B PERT HE I o

AR SCHEAT T — 50 I BB U 5 DA 2 ] S e 18 i) T 45 2R X6 0 B8 & 7 i A
TR o ]2 4 Frs AU 2 MR A BT 3B FRATT R T AS [a] It i) B Al 1
VolRatio » VAT WIFR 5 Ffr 7 i [] I 45 SR FH SR A 8 Ui 2l 1 A 8 A o ) BN BURK o Bk
SHT7R > VolRatio M 73 #v B AN 7345 fi B 60 R -V A8 8 AR ) o FRATTIE U R
W BRI BE > £10 K~ £15 K > £20 K > £25 K~ £30 K » £35K » £40 K+ £45
K~ +50 KA +£55 REL e BRI 58 > X5 FRA T VolRacio B A B
KETLR -

16 RSN > ESPChg M T G R T FAR A o Nk B RS > FRATHRR T 5 — M
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Bt 52 0 4% L IR 5 N 52 5

*®S 8] 0 534
CAR, = a,+ 3 VolRatio, + B,FACTOR, + 3 PriceDev, + f3 ShareDev,
+ BEPSChg, + S Multiple, + . MktValue, + SHSD, + 3B / M,
+ B RetVar, + e, (1)

CAR JEAFR I EAN I B2 U8R (-1 s ¢ = 430> -1 == +60° -1 < =
+100LAJ2-1 < ¢ < +200) © H5c KA 5 iR FRAR, I ] 23 RIAEAS L XA Tl FEAS
N B S BRA A 255 AR TC T B8 1 A 7 7 B S IR AR 0 2 (EAL T o A SR =R
FrfE (2 RIS ~ B BT AAT I AL R AR B R 6 A R o VolRario &K
1T ICBOE AL 5 09 /3 Uit o8 & 5 0 U fa s & 1 HU(E © FACTOR 2453 7 K/
() B IRXIEL o PriceDev & BEEANAS FIATALAN AR R AL B0 B 221 5 SR XTEL © ShareDev /&
RAT BT R AT B AT B0 B 25 1) B SRR B © EPSChg >4 445 i g A L
A = AR BT 25 1 4 LU AR A © Muldipledt— N BB & > WRFEREAR X 1711980
AEF] 2000 R A2 T—IR IR A HAEHL o MkcValue B3R A R R A
A — A BT AN A (RATH SRR SN A 1 3 FR) 1 B SRR BT AR - HSD &
PIAS R o YE AR FR B H IR S AT E N ERTBUE N 1> FIIIE N 0 © BkMke 2
G K AN B TSN E A LM © Ree Var RIS RAbRMEL o RBUN (EHE
White J5 1% (1980) #E4T 5 7 £ % o

Panel A : #iiE 501

#E &L OONc| R/ME bRtz

VolRatio 2.3884 1.2747 16.9779 0.0005 3.1782
FACTOR 1.4276 1.3863 3.9120 0.0000 0.6670
PriceDev 1.5493 1.5597 5.4951 -1.9901 1.5960
ShareDev 12.1983 12.4350 15.7564 8.8232 1.1401
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Abstract

We use daily trading, insider trading, and high-frequency intraday bid-ask data to
investigate the effect of stock splits and insider trading on share prices in Hong Kong.
We find positive price reactions to stock splits and conclude that these may be attributable
to the favourable signals that stock splits send and the improved liquidity they provide.
Second, we find abnormally high levels of insider trading activity three to four months
before the split announcement and in the post-announcement period. As firms usually
make their stock split decisions several months before making the announcement, this
finding suggests that insiders trade on private information in advance of public disclosure.
Moreover, we find that the combination of insider purchases and stock splits induces
cumulative abnormal returns that are significantly positive. Overall, our results indicate
that firms use stock splits as a signalling mechanism aimed at increasing liquidity and

realigning the firm’s share price to an optimal trading range.
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l. Introduction

Do stock splits convey signals to outsiders and help improve corporate liquidity,
or are they merely cosmetic corporate events? Although many studies have examined
the role of stock splits, the empirical findings are mixed and the debate remains open.
For example, although early studies based on the US market find no abnormal share
price performance after a stock split (Fama, Fisher, Jensen, and Roll, 1969), most recent
studies document significant market reactions to stock split announcements (McNichols
and Dravid, 1990; Ikenberry, Rankine, and Stice, 1996; Byun and Rozeff, 2003).
Several hypotheses have been proposed to explain the stock split phenomenon, the most
popular being the signalling hypothesis, the liquidity hypothesis, and the optimal trading
range hypothesis. Second, while stock splits in the US market have been extensively
investigated, fewer stock split studies have been conducted in other markets. The
exceptions include those conducted by Kryzanowski and Zhang (1993) for the Canadian
market and by Kunz and Rosa-Majhensek (2008) for the Swiss market. These studies
suggest that the role of stock splits tends to vary in different markets and different sample
periods.

This study examines the effect of stock splits in the Hong Kong market to try to
determine which hypothesis best explains the stock split phenomenon, and to explore the
role of insider trading around stock splits. Specifically, we explore three aspects of stock
splits: share price performance, corporate liquidity, and insider trading activity. We first
assess abnormal market reactions to stock split announcements using both the market
model and the control firm approach to measure abnormal returns. Second, we use high-
frequency intraday bid-ask quotations to construct liquidity proxies in terms of bid-ask
spread and depth, and compare these liquidity proxies and trading volume in the pre-
split and post-split periods. Our third analysis examines insider trading activity around
the stock split announcement. Finally, we conduct a regression analysis to identify the
hypothesis that best explains the rationale behind stock splits.

This paper contributes to the literature in several ways. First, it extends the
international empirical evidence on stock splits to another important stock market: Hong
Kong. As one of the largest securities markets in the world and the second largest in
Asia, Hong Kong offers a level of efficiency and a financial infrastructure system that are
among the best anywhere. Using early data between 1986 and 1992, Wu and Chan (1997)
find a positive and significant market response to stock splits in Hong Kong. But whereas
they concentrate on the valuation effects of splits and determination of the split factor,
we use a larger and more recent sample to provide insights into the relative explanatory
power of the liquidity hypothesis, the signalling hypothesis, and the optimal trading
range hypothesis. Second, our analysis contributes further to the liquidity hypothesis by
using high-frequency intraday data. Stock liquidity has two inseparable dimensions: the

price dimension and the size dimension. Previous studies focus on the price dimension
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and therefore give only a partial view of liquidity. The microstructural nature of trading
data available in Hong Kong provides us with an opportunity to address this weakness
of the prior literature by estimating both dimensions of liquidity. We use absolute and
relative spreads as our measures of the price dimension and employ volume depth, dollar
depth, ask depth, and bid depth as our measures of the size dimension. Finally, and most
importantly, our analysis uses insider trading data to contribute further to the signalling
hypothesis. Under Hong Kong law (Chapter 396 of the Disclosure of Interest Ordinance)
and the Listing Rules of the Hong Kong Exchange, the directors of listed firms are
required to disclose their securities transactions to the market within five business days
of the date the transaction is conducted on the Hong Kong Exchange; the Exchange in
turn publishes information on directors’ trading activities in the Securities (Disclosure
of Interest) Daily Summary and in the Directors’/Chief Executives’ Notification Reports.
Using insider trading data to study whether a stock split conveys a signal is appealing
because it allows us to bypass the need to specify a performance benchmark.

We find that share price performance is positively and significantly associated
with split announcements, which indicates that splitting firms use stock splits to convey
favourable information to the market. Our microstructural analysis shows that stock
splits generally improve corporate liquidity. The post-split depth measures and trading
volumes (spread measures) we calculate are significantly higher (lower) than those in the
pre-split period. This enhancement of post-split corporate liquidity supports the liquidity
hypothesis. The analysis reports of insider trading activity that we examine indicate
abnormal buying and selling activity before a stock split. Because firms usually make
their stock split decisions several months before the announcement, this finding suggests
that insiders choose to cash in their private information in advance. Moreover, we find
that the combination of insider purchases and stock splits induces cumulative abnormal
returns that are significantly positive. Finally, our regression analysis presents evidence
supporting the liquidity and optimal trading range hypotheses. As argued by Amihud
and Mendelson (1988), the greater the liquidity of an asset, the greater its value, and
firms may adopt liquidity-increasing policies to mitigate the cost and risk of illiquidity.
This suggests that firms use stock splits to convey signals aimed at increasing liquidity
and realigning the firm’s share price to an optimal trading range. Overall, our empirical
results suggest that stock splits have multiple functions: improving liquidity, realigning
the trading price, and signalling.

The remainder of this study is structured as follows. Section II presents the literature
review and our theoretical propositions. Section III describes the data we use and the
method adopted. We report the results in Section IV before discussing our conclusions

in Section V.

Il. Literature Review and Theoretical Propositions

Many hypotheses have emerged and empirical studies have been conducted to



Leung, Rui, and Wang

explain the puzzling market reaction to stock splits. The more prominent hypotheses are
the signalling hypothesis, the optimal trading range hypothesis, the liquidity hypothesis,
and the tax option hypothesis.

The signalling hypothesis argues that costly stock splits convey information about
the current performance and future prospects of splitting firms (Grinblatt, Masulis,
and Titman, 1984). Stock splits are costly signals because the fixed component of the
brokerage commission increases the post-split per-share trading cost of the lower priced
shares (Brennan and Copeland, 1988; Brennan and Hughes, 1991). Evidence confirming
positive abnormal returns around the time of stock split announcements supports this
hypothesis (e.g. Mukherji, Kim, and Walker, 1997; Ikenberry and Ramnath, 2002).

The liquidity hypothesis is based on the argument that corporate liquidity is affected
by the per-share trading price (Maloney and Mulherin, 1992; Muscarella and Vetsuypens,
1996), but the evidence for this hypothesis is mixed. One group of studies indicates that
corporate liquidity decreases, rather than increases, after a split (Conroy, Harris, and
Benet, 1990). In contrast, another line of studies observes an increase in trading volume
during the post-split period and hence supports the liquidity hypothesis (Maloney and
Mulherin, 1992; Desai, Nimalendran, and Venkataraman, 1998).

The optimal trading range hypothesis suggests that stock splits are used as tools to
realign the share price to a desired price range in order to make buying round lots of
shares more affordable for small investors. Stock splits are justified in that they improve
the marketability of shares and make post-split shares more attractive to previously
wealth-constrained investors (Baker and Gallagher, 1980; Lakonishok and Lev, 1987,
McNichols and Dravid, 1990). Stock splits can be used to move the share price into
the price range in which the minimum absolute tick size as institutionally mandated is
optimal relative to the share price (Angel, 1997).

The optimal trading range hypothesis and the liquidity hypothesis are closely related
explanations of the thinking behind stock splits. Firm liquidity can be enhanced when
a firm’s stock is traded within its optimal trading range, since investors may prefer a
specific trading range for each stock (Easley, O’Hara, and Saar, 2001). Therefore, the
optimal trading range and liquidity hypotheses are not mutually exclusive explanations
for stock splits. In an investigation of managers’ motives for stock splits, Baker and
Powell (1993) report that liquidity enhancement is perceived to be second in importance
only to the desire to move the firm’s stock to its optimal trading range.

The tax option hypothesis (Lamoureux and Poon, 1987) suggests that stock splits
increase the return volatility of splitting firms and hence allow investors to benefit from

tax-timing options.! But this hypothesis is irrelevant to our study because Hong Kong

! Under the US tax code, preferential treatment is given to long-term capital gains. Short-term capital
losses can be used to offset short-term gains. A security with a price that fluctuates wildly presents
its holder with the opportunity to realise short-term losses or long-term gains to re-establish short-
term status. Investors, however, are not required to pay any tax on capital gains in Hong Kong.
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does not tax capital gains or dividend income.?

In this study, we focus on several aspects of the impact of stock splits. According
to the signalling hypothesis, splitting firms should experience positive abnormal returns.
If, according to the optimal trading range hypothesis, the stock split is a device that
brings the stock price down to an acceptable level to attract more investors, and wealth-
constrained investors in particular, then we predict that the market will react favourably
to stock split announcements. We use the event study method to measure the abnormal
share price reaction of splitting firms around the time of the stock split announcement.
We also examine insider trading activity among directors before the stock split takes
place. If the stock split conveys an informative and favourable signal to the market,
then directors may use their private information advantage to trade before the news is
publicly released. We expect to see significant insider purchases, rather than insider
sales, before the occurrence of a stock split. The liquidity hypothesis also leads us to
expect significant changes in liquidity patterns (narrower spreads and greater depth) in

the post-split period.?

Ill. Data and Method

3.1 Data

We obtain stock split data from the capital distribution file of the PACAP database.
This file includes records of the announcement date, the ex-distribution date, and the
adjustment factor for stock splits. We retrieve share price return data and accounting data
from the company returns file and the financial statement file of the PACAP database,
respectively. The database includes information on two types of companies: finance and
industrial. Our analysis covers only industrial companies.

We collect insider trading information from the Inside Trade Asia database
maintained by Primark and from the Securities (Disclosure of Interest) Daily Summary
and Directors’/Chief Executives’ Notification Reports maintained by the Hong Kong
Exchange. The insider trading records we examine include all types of securities
transactions resulting in a change in the percentage of shares owned by a director. Our

analysis of insider trading activity around stock split announcements examines only

2 More recent studies propose the managerial entrenchment hypothesis (Demsetz and Lehn, 1985;

Morck, Shleifer, and Vishny, 1988; McConnell and Servaes, 1990; Kole, 1995). Lakonishok and Lev
(1987) show that managers make use of stock splits to enlarge the ownership base in order to reduce
the percentage of shares held by large institutional investors. In this way, management makes it more
difficult for any one group of shareholders to initiate action against them. Mukherji, Kim, and Walker
(1997) find that the number of shareholders increases after a stock split. Limited by the availability
of ownership data, we do not test the entrenchment hypothesis.

3 Some studies investigate the joint signalling role of stock splits and stock dividends (e.g. Grinblatt,
Masulis, and Titman, 1984; Banker, Das, and Datar, 1993). These two events are similar since they
relate to the firm's stock distribution policy by increasing the number of outstanding shares of stock
dividend-paying and splitting firms without changing the proportional ownership of shares held by
existing stockholders or the cash flow, assets, or liabilities of such firms. The market responses to
these two events, however, may be quite different (Lakonishok and Lev, 1987; Rankine and Stice,
1997). We concentrate on stock splits and insider trading in this study and investigate the possible
different market reactions to stock dividend and split announcements in a separate paper.
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insider transactions that result in an increase or decrease in the shareholdings of directors
through open market purchases and sales of shares. We exclude other types of insider
transactions such as options and warrants trading, bonus shares, scrip dividends, and
gifts from our sample (Lin and Howe, 1990). Our bid-ask records are sourced from the
database maintained by the Research and Planning Division of the Hong Kong Exchange.
This database provides intraday trading information such as the ask price, bid price,
trading price, trading volume, and traded value of all securities traded on the Hong Kong
Exchange at 30-second intervals. We measure only changes in liquidity patterns around
stock split announcements for ordinary shares.

Our sample period covers the 21 years from 1980 to 2000 and contains 162
“pure” stock split events.* Of these events, nine do not have valid announcement dates.
A further 10 stock split announcements are made by finance companies. We use the
control firm approach to measure the abnormal share price reaction of firms making split
announcements. Selection criteria set using the control firm approach for event studies
removes a further 11 events from our sample, leaving us with a final sample of 132
cases for event study analysis.’> Table 1 reports the summary statistics for the sample.
Our analyses of insider trading activity and of changes in liquidity patterns around stock
split announcements cover the sample periods from 1993 to 2000 and from 1996 to
2000, respectively, owing to the availability of insider trading and microstructure data.

The average split factor and the average market capitalisation of the splitting firms
are 6.73 and HK$4,581,978,000, respectively. A comparison of the average number of
shares outstanding for splitting firms with the corresponding industry mean shows that
the latter is two times the former. Whereas the average number of shares outstanding
is higher across the industry as a whole, the average share price of the splitting firms
is 4.5 times higher than that of the industry. The fact that the splitting firms have a
higher average pre-split share price than the industry as a whole suggests that splitting
firms may be motivated to use stock splits to realign their share prices to their preferred
trading range and to lower their share prices to enhance the attractiveness of their stock
(Lakonishok and Lev, 1987).

3.2 Method
3.2.1 Abnormal Share Price Reaction

We use the event study method to evaluate the abnormal share price reaction to
stock split announcements. The event date, ¢ = 0, is the announcement date recorded in
the capital distribution file of the PACAP database. We use the market model to estimate
abnormal share price reactions to stock split announcements in which the abnormal return
on day ¢, AR, , is defined as the difference between the realised return of sample firm

i and the realised return of the market index (the Hang Seng index).
4 Following Grinblatt, Masulis, and Titman (1984), our sample consists of pure splits. We select split
announcements that are not contaminated by other announcements made over the period around the
split announcement date (one month prior and one month after).

To show that our results are not affected by reverse splits, we perform a check on stock consolidation
events and find that our sample firms do not consolidate their stock during the period examined.
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Table 1 Summary Statistics for the Stock Split Sample

Utilities, properties, consolidated enterprises, industrials, hotels, and miscellaneous are the
different industrial classifications for firms in the PACAP database. Sample size shows the number
of splitting firms in each industrial sector. We define split factor as the number of new shares
exchanged for one old share. Market capitalisation is the market value of the splitting firm. For
comparison purposes, we report the number of shares outstanding and share prices of the splitting
firms in our sample and provide the industrial averages for the number of shares outstanding and

share prices of other firms in each industrial sector.

No. of Industrial
Shares Share  Average Industrial
Outstanding  Price of No. of Average
Sample Mean (Median) Market of Splitting ~Splitting Shares Share

Size  Split Factor Capitalisation Firms  Firms Outstanding Price

(HK$°000) (000)  (HKS$) (°000)  (HKS)

Utilities 4 4.0000 (2.00) 36,289,748 469,536 64.50 1,729,870 8.17

Properties 39 7.7237 (5.00) 2,841,399 287,901 17.98 539,418 3.52
Consolidated

Enterprises 51 6.3431 (5.00) 3,410,268 415,056 1036 836,368 4.25

Industrials 32 54063 (4.50) 5,601,363 345,784 17.99 634,059 225

Hotels 4 17.2500 (7.50) 2,666,621 208,869 31.28 290,102 3.68

Miscellaneous 2 3.0000 (3.00) 1,721,865 133,162 15.05 191,848 7.09
Average 6.7328 (5.00) 4,581,978 351,826 16.74 700,538 370

Total 132

We also follow the control firm approach to avoid the potential problem of event
clustering in measuring abnormal returns. We use the return of a control firm that does
not undergo a stock split event as a benchmark for computing abnormal returns (Barber
and Lyon, 1997). Previous studies adopt many different criteria to match control firms
(e.g. Fama and French, 1992). For example, McNichols and Dravid (1990) use industry
and fiscal year to match control firms, while Byan and Rozef (2003) employ firm size
and book-to-market value. We adopt three criteria — firm size, momentum factor, and
industry type — to select our control firms for the sample firms.®

We proxy firm size by the market value of equity and categorise firms into five

groups (groups 1 to 5) according to monthly market values. We use the average monthly
return of each firm for the past 12 months to compute the momentum factor and divide
firms in two groups — large and small — according to the market value of equity. In either
size-based group, we further rank and divide firms into three categories (small, medium,
and large) according to their average return over the past 12 months. This gives us six

groups of firms formed according to the momentum factor. We match a control firm to

¢ We thank one of the anonymous referees for suggesting that we use the momentum factor in the
matching process. As an alternative, we follow a suggestion made by another referee by choosing
control firms according to firm size and book-to-market value. The empirical results remain largely
unchanged.
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a sample firm if the former is in the same industry sector and holds the same ranking
labels as the sample firm for market value and the momentum factor.

In addition, since we measure insider trading activity around split announcements,
the control firm selected should have neither made a stock split announcement nor had
insider transactions conducted in its stock around the sample firm announcement period
(from 12 months before until 12 months after the announcement). Using the control firm
approach, we estimate the abnormal return on day 7, AR, as the difference between the
realised return of sample firm i and that of the matched control firm ;.

Following standard event study procedures (e.g. Brown and Warner, 1985), the test
statistic we use to assess the significance of the abnormal return is the standard deviation
measured over the estimation period of 200 days from ¢ = -300 to # = -101. Brown and
Warner (1985) show that the standard procedures we employ are typically well specified,
even when special daily data characteristics are ignored. Our test period runs from ¢ =
-60 to ¢t = +600. According to the hypotheses, we expect stock splits to signal favourable
information about the value of the splitting firms, bring the share prices of those firms
down to a desired price range, increase trading volume, enhance liquidity, and improve
marketability. We therefore expect to see a positive market reaction around stock split

announcements.

3.2.2 Abnormal Insider Trading Activity

Many studies document that insiders possess private information about current and
future firm performance (Seyhun, 1986; Lin and Howe, 1990). Insider trading activities
have been found to take place around different types of corporate events such as earnings
releases (e.g. Udpa, 1996), seasoned equity offerings (Gombola, Lee, and Liu, 1997),
mergers and acquisitions (Meulbroek, 1992), corporate bankruptcy petitions (Seyhun and
Bradley, 1997), listings and delistings (Lamba and Khan, 1999), and revisions of analysts’
earnings forecasts (Sivakumar and Vijayakumar, 2001). These studies report a “regular”
trading pattern for insiders, who buy before good news and sell before bad news. Our
analysis of abnormal insider trading activity examines whether directors use inside
information about upcoming share split announcements to trade in the market for their
own account. We therefore assess whether such activity before split announcements (over
a six-month period) differs abnormally from such activity in other periods. Following
Gombola, Lee, and Liu (1997), we use the prior-period comparison method to measure
abnormal insider trading activity before an announcement. The estimation period used
for comparison is a six-month period between m = -12 and m = -7 before the month of
the share split announcement (m = 0).

The average of the trading measure (the number of shares traded to the number of
outstanding shares, or the market value) over the estimation period (-12<m=<-7) is the
expected trading level. We estimate abnormal insider trading activity as the difference
between the actual trading level in the examination period (-6 <m <+6) and the expected

trading level computed over the estimation period. We also measure the standard
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deviation in the estimation period (-12<m<=-7) and use it to test the significance of
abnormal trading activity in the examination period (-6 <m <+6) (Brown and Warner,
1985).

3.2.3 Liquidity Pattern (Spread and Depth)

One explanation for positive market reactions to stock splits is that such
announcements result in expectations of increased post-split liquidity in the shares of
the splitting firm (Maloney and Mulherin, 1992; Muscarella and Vetsuypens, 1996). To
examine changes in corporate liquidity caused by stock splits, we compare liquidity
patterns in the pre-split and post-split periods in terms of spread and depth. We expect
to see a narrower spread and greater depth in the post-split period.

We examine changes in the two liquidity pattern dimensions of spread and depth
around split announcements. Spread measures the price aspect of liquidity, while depth
measures its size aspect. The spread of a share quantifies the cost of trading. A wider
spread indicates a higher cost of trading and hence lower liquidity. Depth reveals the
effects of the volume and dollar amount of trading. Greater depth reflects a larger trading
volume and dollar value of trading, and hence higher liquidity. These two dimensions
exhibit a negative relation (Lee, Mucklow, and Ready, 1993; Brockman and Chung,
1999), that is, a wide (narrow) spread is associated with poor (good) depth. We use two
spread measures and four depth measures to assess changes in liquidity.

Absolute spread and relative spread are our two spread measures. We include both
in this study since they have relative strengths. Although relative spread is a better
measure for representing the transaction cost per dollar traded, it is too sensitive to the
change in share price compared with its sensitivity to the trading environment (Miller and
McConnell, 1995). Absolute spread is the daily average of the absolute dollar difference
between bid and ask quotes recorded at 30-second intervals on day 7. Relative spread
is the daily average of the dollar difference between bid and ask quotes divided by the
bid-ask midpoint recorded at 30-second intervals on day z. Depth is estimated by volume
depth, dollar depth, ask depth, and bid depth. These four depth measures represent
different size aspects (trading volume, trading value, buy orders, and sell orders) of
liquidity. Volume depth is the sum of the number of shares bid at the highest bid price
and the number offered at the lowest ask price recorded (adjusted by the number of
outstanding shares) relative to the number of shares outstanding. Dollar depth is the sum
of the product of the number of shares bid at the highest bid price and the highest bid
price, and the product of the number of shares offered at the lowest ask price and the
lowest ask price recorded (adjusted by the product of price and number of outstanding
shares) at 30-second intervals on day ¢ relative to the market value. Ask (bid) depth is
the product of the lowest ask (highest bid) price (adjusted by the number of outstanding
shares) and the number of shares offered at the lowest ask (highest bid) price recorded

at 30-second intervals on day t relative to the market value.
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3.2.4 Regression Analysis

Numerous hypotheses have been proposed and a large number of empirical studies
conducted to try to explain positive abnormal returns around announcements. Adopting
a similar approach to previous studies, we construct a cross-sectional model to explain
the level of cumulative abnormal returns (CAR) of splitting firms. We define the model

as follows:

CAR,= a,+ 3 VolRatio,+ §,FACTOR, + j3.PriceDev, + 3, ShareDev, +
BLEPSChg, + S Multiple, + 3. MktValue + BHSD, + 3,B/M, +
B RetVar, + e (1)

Trading volume has commonly been used as a proxy of liquidity (Datar, Naik,
and Radcliffe, 1998; Amihud, 2002). To examine the liquidity hypothesis, we include
VolRatio in the regression model. VolRatio denotes the ratio of pre-split to post-split
trading volume normalised by the number of shares outstanding.’

The optimal trading range hypothesis posits the existence of a share price range that
is favourable to improving share marketability. The size of the split factor is a signal
to the market about the desired trading range in equilibrium and the extent of a firm’s
private information about future earnings (Brennan and Copeland, 1988; Brennan and
Hughes, 1991). A large split factor indicates that the current share price is far outside
the favourable trading price range. We include the size of the split factor (FACTOR) in
our regression model to control for the effect of the split size. FACTOR is defined as
the natural logarithm of the size of the split factor.

Lakonishok and Lev (1987) suggest that the split factor is driven by the deviation
between the share price of the splitting firm and the market- or industry-wide average
price. Stock splitting is used to bring the share price down to the preferred share price
range the firm considers appropriate, a price range normally shaped by the median or
average price level of the industry or market concerned. We use two variables, PriceDev
and ShareDev, to examine the optimal stock price hypothesis. PriceDev is the natural
logarithm of the deviation of the share price from the industry median price; ShareDev
is the natural logarithm of the deviation of the number of shares outstanding from the
industry median of the number of shares outstanding. The larger the deviation from the
median value, the higher the abnormal return should be. We therefore expect PriceDev
and ShareDev to be positively related to abnormal returns.

In response to the argument that stock splits have the effect of signalling the
undervaluing of a firm’s shares, Asquith, Healy, and Palepu (1989) provide evidence
to suggest that splitting firms usually have better earnings performance before the split
and that returns around split announcements are related to prior earnings growth. We

7 The number of outstanding shares before the split announcement differs from that after the
announcement. To better compare changes in trading activity before and after the announcement, we
standardise trading volume according to the number of outstanding shares.
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therefore include a variable EPSChg, which we compute as the percentage change in
earnings per share for the current year compared with average earnings per share for
the previous three years.

Pilotte and Manuel (1996) find that the market reaction is more favourable if the
current stock split is preceded by a previous split. According to the efficient market
hypothesis, the share price reaction should be less pronounced for the subsequent split
announcement for which there is no signalling motivation. The optimal trading range
hypothesis argues that repeated splits imply the superior performance of the splitting firm
in using splits to periodically lower its share price. Huang, Liano, Manakyan, and Pan
(2008) have recently suggested that frequent splits are more consistent with the trading
range—improved liquidity hypothesis, while infrequent splits are more consistent with
the signalling hypothesis. To assess the merits of these arguments and the difference in
abnormal returns caused by repeated splits, we include Multiple to examine the effect
of split frequency. Multiple is a dummy variable that takes the value of 1 if more than
one split announcement is issued over the sample period.

Smaller firms generally make less information available to the market than larger
firms. If a stock split serves a signalling function, then the informativeness of the signal
conveyed by a small firm’s announcement of a stock split should be higher than that
conveyed by a large firm’s announcement. Therefore, abnormal returns around split
announcements should be higher for small than for large firms (Ikenberry, Rankine,
and Stice, 1996). We use firm size (MktValue) as a proxy for information asymmetry
and expect a negative relation between abnormal return and MktValue.® We measure
MktValue as the natural logarithmic market value of a firm in the month before the split
announcement.

HSD is a dummy variable which takes the value of 1 if the yearly average daily
return of the Hang Seng index is positive and 0 otherwise. BkMkt denotes the ratio
of book value to the market value of equity. We include HSD and BkMkt as control
variables in our regression model, since these factors may interact with the liquidity
measures. Finally, many studies document increases in return volatility following stock
splits (Lamoureux and Poon, 1987; Dubofsky, 1991; Koski, 1998; Gray, Smith, and
Whaley, 2003). We therefore also include the standard deviation of return (RetVar) in

the regression.

IV. Empirical Results

4.1 Abnormal Share Price Reaction

The signalling hypothesis argues that one motivation for a firm to split its shares is

that it is optimistic about the potential for its share price to increase in future. Stock split

8 We use the number of financial analysts following the firm as an alternative proxy for information
asymmetry. But data availability is quite limited, since IBES analysts’ forecasts are more readily
available for recent years and for large firms. Moreover, using the number of analysts’ forecasts as
a proxy for information asymmetry is not feasible. In addition to using market value as a proxy for
firm size, we also use total assets as the size measurement and re-run the regression model. The
results are qualitatively the same.
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announcements should therefore lead to positive share price performance. Table 2 reports
the market reaction of the splitting firms over different time periods from # = -60 to t =
+600. Figure 1 portrays the cumulative abnormal return path based on the market model.
The abnormal returns are mostly positive from a pre-announcement period of 60 days
to a post-announcement period of 600 days. We find positive abnormal returns that are
significant at the 0.01 level for the three days around the announcement date. The three-
day cumulative abnormal return (-1<r<+1) is 5.08 per cent using the market model and
4.91 per cent using the control firm approach. The positive abnormal return results thus
suggest that stock splits signal favourable information to the market. Comparing abnormal
returns around the announcement date with those in the pre-split period (-60<¢<-1), we
find that the magnitude of abnormal returns is as high as 35 to 42 per cent. These high
pre-split abnormal returns may result from the leakage of insider information about the
impending split announcement. The optimal trading range hypothesis, however, suggests
that a high pre-split stock price may be a motive encouraging the firm to make the stock
split decision and bring its stock price back down to the optimal trading range.’ To test
this hypothesis, we focus on examining post-announcement returns in the regression

analysis.

Asquith, Healy, and Palepu (1989) suggest that the information conveyed by stock
split announcements may persist for years following the split. Ikenberry, Rankine,
and Stice (1996) and Desai and Jain (1997) provide further evidence to indicate that
stock splits result in long-term excess returns. Our market model results show that
long-term abnormal returns over the post-split periods of -1=<¢<+200, -1=<¢r<+400,
and -1=<¢<+600 are positive, although they are significant only for the -1=<7<+600
interval. The cumulative abnormal return from 60 days before to 600 days after the split
announcement, as portrayed in Figure 1, is persistently maintained at a very high level
of around 40 per cent for up to 600 days. These results thus provide evidence that, in
the long run, stock splits affect the share price performance of splitting firms from the

pre-split to the post-split periods.

4.2 Abnormal Insider Trading Activity

In this section, we use data on abnormal insider trading activity to assess further the
informativeness of the split signal. Intuitively, and leaving legal issues to one side for
the moment, given that insiders are aware of the impending corporate news of a stock
split and expect a positive market reaction to such news, they should buy shares of the
splitting firm before the stock split announcement is made. We therefore expect to see
significant buying activity among splitting firm insiders. Panel A of Table 3 reports the

results of our abnormal insider trading analysis in which we use the market value of

°  We thank an anonymous referee for suggesting this insight.
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Table 2 Abnormal Returns around Stock Split Announcements

For the market model, we define the abnormal return on day #, AR, ~as the difference between
the realized return of sample firm i and the realised return of the market index (which is the return
on the Hong Kong Hang Seng index). Under the control firm approach, we estimate the abnormal
return on day ¢, AR, as the difference between the realised return of sample firm i and the realised
return of matched control firm j. We use three criteria (firm size, momentum factor, and industry
type) to select our control firms for the sample firms. The event window is from ¢ = -60 to ¢ =
+600.

Abnormal Return Abnormal Return

Event (Market Model)  (Control Firm Approach)
Window (t-statistics) (t-statistics)

-60, -1 0.4218 0.3549
(13.02)" (7.01)"

-30, -1 0.2463 0.2377
(10.76)™ (6.64)"

-10, -1 0.1018 0.1131
(7.70)" (5.47)"

-1, +1 0.0508 0.0491
(7.02)" (4.34)"

0 0.0168 0.0146
(4.03)" (2.24)y

-3, +3 0.0892 0.0694
(8.07)" 4.0n”

-5, +5 0.1040 0.0985
(7.50)" (4.55)"

-10, +10 0.1349 0.1486
(7.04)" (4.96)"

-1, 430 0.1255 0.1004
53D (2.72)"

-1, +60 0.0903 0.0497
2.74)" (0.97)

-1, +100 0.0652 0.0559
(1.54) (0.85)

-1, +200 0.0313 0.0229
(0.53) (0.25)

-1, +400 0.0383 0.0782
(0.46) (0.60)

-1, +600 0.2109 0.1045
(2.06)" (0.65)

** and * indicate significance at the 1% and 5% levels, respectively.
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Figure 1 Cumulative Abnormal Return Path
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shares as the insider trading measure.'” We use three variables — “buy,” “sell,” and “net
(difference between purchases and sales)” — to assess the intensity of trading activity
in different trading directions.!' In addition, we divide the sample into three categories

ELINT3

— “net buy,” “net sell,” and “no insider trading” — according to the insider trading
strategies adopted during the three-month period from m = 0 to m = +2 and measure
their respective abnormal returns. Net buy (sell) means that the market value of shares
purchased is higher (lower) than the market value of shares sold. “No insider trading”
means that no insider trading activity occurs. Panel B of Table 3 reports the results, and
Figure 2 exhibits the cumulative abnormal return paths.

In the pre-split period of -6<m=-1, we find significant buying and selling
activity between m = -6 and m = -3. But a comparison of trading activity between
-6<m=-3 and -2<m<=-1 shows that trading activity in the latter period is trivial. This
immaterial trading activity in the two months immediately before the month of the split
announcement may be owing to the potential threat of investigation for trading on the
basis of private and price-sensitive information. Insiders may therefore choose to cash in
their private information in advance (the split decision is usually made several months
before the announcement). Indeed, we observe significant net purchases of shares in m
= -4 and subsequently significant net sales of shares by insiders in m = -3. The high
level of insider selling activity in the pre-announcement period may result from the
availability of high pre-split abnormal returns (as shown in Figure 1), which in turn may
entice insiders to sell their holdings and realise capital gains.

For cumulative abnormal trading activity (-6 <m<-1), the abnormal market values
of purchases and sales are 54.99 and 18.52, respectively, which are significant at the

0.01 and 0.05 levels, respectively. These abnormal market values suggest that firm

Following the suggestion of an anonymous referee, we also conduct the analysis using the proportion
of the number of shares traded to the number of outstanding shares and the number of transactions
as the insider trading measures. The results are qualitatively the same as those derived using market
value.

"' A positive value for net means that the value of purchases is higher than that of sales.
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shares bought (sold) by directors in the six-month examination period (-6 <m<-1) are
valued at $54.99 million ($18.52 million) higher than those bought (sold) in the six-
month estimation period (-12<m=-7) before the split announcement. The net cumulative
abnormal market value is 14.96, which is significant at the 0.05 level. Although there is
also significant selling activity in the pre-split period, our finding that the net cumulative
abnormal market value is positive in the -6 <m<-1 period provides some evidence to
show that stock splits signal favourable information to the market and that insiders trade
in anticipation of such favourable signals.

When we divide the sample into “net buy”, “net sell”, and “no insider trading” sub-
samples in Panel B of Table 3, we find significant positive abnormal returns for the “net
buy” sub-sample, whereas the abnormal returns for the “net sell” and “no insider trading”
sub-samples are negative but insignificant. This finding suggests that the combination of
insider purchases and a stock split conveys favourable information to the market about

the future prospects of the splitting firm (Grinblatt, Masulis, and Titman, 1984).

4.3 Liquidity Pattern (Spread and Depth)

To test the liquidity hypothesis, we compare changes in corporate liquidity in both
the price and size dimensions around the split announcement. To avoid the potential
effect of any temporary increase in trading just before and following the split resulting
from the split announcement itself, we exclude the period from 20 days before until 20
days after the announcement from our examination of liquidity pattern changes.'> The
pre-split and the post-split periods are defined as the 20 trading days before and the 20
days following the excluded period around the split announcement. We conduct both
the parametric two-sample #-test and the non-parametric Mann-Whitney test for sample
differences. Table 4 reports the test results. Improved liquidity is evidenced by a lower
post-split spread and a greater post-split depth.'®

We find that the two measures of spread — absolute spread (0.088 versus 0.024)
and relative spread (0.023 versus 0.021) — decrease from the pre-split to the post-split
periods. The decrease in the absolute spread is significant at the 0.01 level in both the
parametric and non-parametric tests for sample differences. Although the fall in relative
spread is not as pronounced as that in absolute spread, the mean difference of the pre-
split and post-split spread levels is also significant at the 0.01 level in the parametric

test. A narrower post-split spread suggests an increase in liquidity following stock splits.

12" The exclusion from the analysis of a certain period following the split announcement is similar to

excluding the period between the split announcement date and the ex-split date. In the microstructural
examination of stock splits, Conroy, Harris, and Benet (1990), Ferris, Hwang, and Sarin (1995), and
Desai, Nimalendran, and Venkataraman (1998) also exclude from their analyses the period around
the announcement date and the ex-split date to avoid information contamination around the former,
transient microstructural effects around the latter, and distortions resulting from dual trading in both
pre-split and when-issued shares.

'3 In addition to using the examination periods of 20 days before and 20 days after the excluded period
around the split announcement, we repeat the comparison analysis using various examination windows
of £10 days, £15 days, £20 days, +25 days, +35 days, and +40 days to demonstrate the robustness
of our results. The length of the examination window does not affect the results of a narrower spread
and greater depth in the post-split period.
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Table 3 Abnormal Insider Trading Activity in Terms of Market Value around Stock

Split Announcements

The “buy” subsample consists of events in which there is a purchase (sale) of shares, and the
“sell” subsample in which there is a sale of shares. The net subsample consists of events in which
there is a net purchase of shares (the market value of purchased shares exceeds the market value of
sold shares). A positive (negative) value for “net” means that the market value of purchased shares
is higher (lower) than the market value of sold shares. The abnormal market value of purchases
(sales) of 0.1227 (-8.3660) suggests that in month -6, directors buy (sell) firm shares of a value
$0.1227 million (-$8.3660 million) higher (lower) than the monthly average in the six-month
estimation period covering (-12<m<-7) before the split announcement. The abnormal market value
of purchases (sales) of 54.990 (18.521) suggests that in the six-month examination period covering
(-6=m=-1), directors buy (sell) firm shares with a value $54.990 million ($18.521 million) higher
(lower) than those bought (sold) in the six-month estimation period covering (-12<m<-7) before
the split announcement. The net cumulative abnormal market value, which is the difference between
purchases and sales, is $14.956 million and is significant at the 5 per cent level. “Net buy (sell)”
means that the market value of purchased shares is higher (lower) than the market value of sold
shares. The abnormal return on day #, AR, is measured using the control firm approach as the
difference between the realised return of sample firm 7 and that of matched control firm j. We use
three criteria (firm size, momentum factor, and industry type) to select our control firms for the

sample firms.

Panel A: Abnormal Insider Trading Activity Analysis

Buy Sell Net
Event Abnormal Insider Trading Activity
Month (t-statistics)
-6 0.1227 -8.3660 6.4069
(0.07) (-2.26)" (2.46)"
-5 -1.4532 1.9969 -2.5852
(-0.77) (0.54) (-0.99)
-4 43.5668 -3.4587 25.2576
(23.19)" (-0.94) 9.7
-3 17.9388 30.4667 -12.6121
(9.55)" (8.24)" (-4.85)"
-2 -1.8424 -1.3124 -0.0507
(-0.98) (-0.36) (-0.02)
-1 -3.3431 -0.8058 -1.4603
(-1.78) (-0.22) (-0.56)
0 3.0762 8.3423 -4.4231
(1.64) (2.26)" (-1.70)
+1 2.3441 -0.4135 1.8006

(1.25) (-0.11) (0.69)
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Buy Sell Net
Event Abnormal Insider Trading Activity
Month (t-statistics)
+2 2.4120 5.1755 -1.7471
(1.28) (1.40) (-0.67)
+3 20.2183 21.6708 -0.3480
(10.76)™ (5.86)" (-0.13)
+4 10.9653 3.7529 4.8274
(5.84)" (1.02) (1.86)
+5 2.1259 25.0936 -15.6405
(1.13) (6.79)" (-6.02)"
+6 -1.1683 -3.2408 1.2183
(-0.62) (-0.88) (0.47)
-6 to -1 54.9898 18.5207 14.9561
(11.95)” (2.05) (2.35)

** and * indicate significance at the 1% and 5% levels, respectively.

Panel B: Abnormal Returns

Event Cumulative Abnormal Return
Window (t-statistics)

No Insider
Whole Insider Insider Trading
Sample Net Buy Net Sell Activity
+1, +30 0.0681 0.2693 0.0125 0.0113
(1.90) (3.04)" (0.11) (0.29)
+1, +60 0.0175 0.2963 -0.0458 -0.0643
(0.34) 2.37" (-0.28) (-1.16)
+1, +100 0.0236 0.5669 -0.1768 -0.0974
(0.36) 3.5 (-0.84) (-1.36)
+1, +120 0.0233 0.5491 -0.2341 -0.0746
(0.33) (3.10)™ (-1.02) (-0.95)
+1, +150 0.0179 0.6147 -0.2621 -0.0971
(0.22) (3.10)" (-1.02) (-1.11)
+1, +200 -0.0094 0.7022 -0.4070 -0.1258
(-0.10) (3.07)" (-1.37) (-1.25)
+1, +400 0.0460 1.6600 -0.4457 -0.2603
(0.35) (5.14)" (-1.06) (-1.82)
+1, +600 0.0722 1.9663 -0.7922 -0.2243
(0.45) 4.97)" (-1.54) (-1.28)

** and * indicate significance at the 1% and 5% levels, respectively.
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Figure 2 Cumulative Abnormal Return Path
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For the four measures of depth — volume depth (0.187 versus 0.296), dollar depth
(0.231 versus 0.451), ask depth (0.109 versus 0.250), and bid depth (0.123 versus 0.201)
— the increase in the depth level from the pre-split to the post-split periods indicates
an improvement in corporate liquidity. In particular, the post-split increase in depth is
statistically significant for volume depth, dollar depth, and ask depth.

To measure whether stock splits enhance or reduce trading activity, we compare
trading volume and market value in the pre-split and post-split periods. Maloney and
Mulherin (1992) and Desai, Nimalendran, and Venkataraman (1998) report a post-
split increase in trading volume and conclude that it constitutes evidence of increased
liquidity. In Table 4, we observe that both the average number (0.011 versus 0.032)
and the market value (0.011 versus 0.032) of shares traded increase substantially. These
findings suggest that by reducing the share price to a lower trading range, split shares
become more marketable, thus enhancing trading activity.

There is a significant difference between average pre-split and average post-split
share prices, suggesting that splitting firms use stock splits to reduce their share price
to a preferred level. The pre-split price is three times the post-split price (6.530 versus
2.182). Consistent with the finding for the US market (e.g. Gray, Smith, and Whaley,
2003), while the share price decreases substantially in the post-split period, return
volatility increases significantly as a result of the split (0.007 versus 0.011). While a
lower price may improve the attractiveness of shares, increased return volatility adversely
affects their marketability. There are two possible explanations for our finding of higher
return volatility in the post-split period. Ohlson and Penman (1985) and Dravid (1987)

argue that the greater return volatility in the post-split period results from a wider spread
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following the split. Karpoff (1987) explains that the increased return volatility may
be owing to the positive relation between volatility and trading volume following the
split. Jones, Kaul, and Lipson (1994) further argue that enhanced trading activity brings
information to the market and hence affects share prices and return volatility. Because we
observe only greater trading volume and not wider spreads following splits, our higher
return volatility result should be mainly attributable to increased trading activity.

Our sample comparison results show that a narrower spread, greater depth, and
higher trading volume follow a split announcement. Consistent with the liquidity
hypothesis, our findings provide evidence to show that stock splits improve the liquidity

of shares.

4.4 Regression Analysis

Table 5 reports the results of the regression model (1);'* Panels A and B respectively
show the descriptive statistics and regression results for the variables.'”> We adjust the
t-values for the coefficients for heteroskedasticity using White’s procedure (1980).

If the stock split is motivated by liquidity reasons in an effort to lower the share
price and enhance trading activity, then we expect an inverse relation between abnormal
return and VolRatio. In Table 5, the coefficients on VolRatio are negative, which suggests
that the positive abnormal returns observed can be attributed to enhanced liquidity
following the split.

The optimal trading range hypothesis posits the existence of a favourable share
price range that will improve share marketability. Consistent with this hypothesis, we
find that PriceDev is positively significant; however, ShareDev is not significant. This
result suggests that the market reacts more positively to share splits in firms whose
share prices are higher than the industry median price. Our finding provides evidence
supporting the optimal trading range hypothesis that one motivation for stock splits is
to return the share price to a level consistent with the share prices of other firms in the
industry or to an optimal trading range. A larger split factor results in a greater reduction
in the ex-split share price and hence a smaller round lot investment requirement. Table
5, however, shows that the size of the split factor, FACTOR, is not significant. Following
Peterson and Peterson (1992), we also use an alternative method to estimate the target
share price and re-run the regression model. We find similar results, suggesting that
our findings supporting the optimal trading range hypothesis are robust to the different

measurements of the desirable trading price.

Data on insider trading activity are available from 1993 to 2000, while intraday data are available
from 1996 to 2000. Because including both variables in the regression analysis would significantly
reduce the sample size, we use trading volume (VolRatio) as the measure of liquidity and earnings
change (EPSChg) as the measure of signalling.

To show that our regression model is free of the multicollinearity problem, we measure VIF (variance
inflation factor) values for our independent variables; these values are less than 2, indicating no
problem with multicollinearity in our model.
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Table 4 Sample Comparison of Liquidity Patterns around Stock Split Announcements

We define the pre-split and post-split periods as the 20 trading days before and following
the exclusion period (i.e. from 20 days before until 20 days after the announcement date) around
the split announcement, respectively. PRICE is the daily average trading price taken at 30-second
intervals. We estimate RETURN by taking the natural log of the contemporaneous average bid-ask
to its respective lagged average taken at 30-second intervals. VOLATILITY is the standard deviation
of the daily continuous return. VOLUME is the daily total trading volume adjusted by the number of
outstanding shares. Market value is the daily market value of traded shares adjusted by the market
value of the firm. Absolute spread is the daily average of the absolute dollar difference between
asks and bids recorded at 30-second intervals on day ¢. Relative spread is the daily average of the
dollar difference between asks and bids divided by the bid-ask midpoint recorded at 30-second
intervals on day ¢. Volume depth is the sum of the number of shares bid at the highest bid price
and the number of shares offered at the lowest ask price recorded at 30-second intervals on day ¢
(adjusted by the number of outstanding shares). Dollar depth is the sum of the product of the number
of shares bid at the highest bid price and the highest bid price, and the product of the number of
shares offered at the lowest ask price and the lowest ask price recorded at 30-second intervals on
day ¢ (adjusted by the market value of the firm). Ask depth is the product of the number of shares
offered at the lowest ask price and the lowest ask price recorded at 30-second intervals on day ¢
(adjusted by the number of outstanding shares). Bid depth is the product of the number of shares
bid at the highest bid price and the highest bid price recorded at 30-second intervals on day ¢.

Pre-split Post-split t-statistics for
Period Period Mean Difference
PRICE 6.530 2.182 17.152%®
RETURN 0.000 -0.001 2.294
VOLATILITY 0.007 0.011 -2.799*®
VOLUME 0.011 0.032 -5.260"°
Market Value 0.011 0.032 -5.254"
Absolute Spread 0.088 0.024 25.589"
Relative Spread 0.023 0.021 2.423"
Volume Depth 0.187 0.296 -2.400
Dollar Depth 0.231 0.451 -3.446"
Ask Depth 0.109 0.250 -4.793"°
Bid Depth 0.123 0.201 -1.534°
2 The mean difference between the results for the pre-split and post-split periods is significant

at the 0.05 level using the Mann-Whitney test.
b The mean difference between the results for the pre-split and post-split periods is significant
at the 0.01 level using the Mann-Whitney test.

** and * indicate significance at the 1% and 5% levels, respectively.

A number of previous studies provide evidence to suggest that splitting firms usually
have better earnings performance before the split and that the split announcement return
is related to prior earnings growth. But in contrast with the finding of Asquith, Healy,
and Palepu (1989) for the US market, Table 5 shows that EPSChg is not significant,
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thus suggesting that the split return is not related to prior earnings performance in Hong
Kong.'

We observe that some firms (9.87 per cent) conduct more than one split over the
course of our sample period. To assess the difference in the abnormal return owing to
repeated splits, we include Multiple to examine the effect of split frequency. Table 5
shows that none of the coefficients on Multiple are significant, suggesting that repeated
split announcements provide no additional signals to the market. This result is consistent
with the argument of Huang, Liano, Manakyan, and Pan (2008) that frequent splits are
more consistent with the trading range—improved liquidity hypothesis.

We find that the coefficient on MktValue is negative but not significant. One possible
reason for the insignificance of MktValue in our regression model may be that we control
for firm size in selecting a matching firm for measuring abnormal returns. The other two
control variables, HSD and BkMkt, are also insignificant.

Finally, we find a positive relation between return volatility (RetVar) and abnormal
return over the post-split period of -1<r<+30. As noted earlier, because we observe
narrower (increased) rather than wider (decreased) post-split spreads (trading activity) in
the post-split results reported in Table 4, we attribute the positively significant relation
between return volatility and split abnormal returns to the higher liquidity of the splitting
firms’ shares.

We conduct a number of sensitivity tests to show that our regression results are
robust to alternative testing methods and computation methods for the variables. Similar
to our analysis for the liquidity pattern reported in Table 4, we use different periods
to measure VolRatio in order to demonstrate that our regression results in Table 5 are
not sensitive to the period over which we measure our liquidity variable. In Table 5,
VolRatio is computed using the average trading volume for 60 days in the pre-split and
post-split periods. We repeat the analysis using periods of £10 days, +15 days, £20 days,
+25 days, £30 days, +35 days, 40 days, +45 days, +50 days, and £55 days. We find

similar results regardless of the length of the period used to measure VolRatio.

V. Conclusion

We use data on daily trading, insider trading, and high-frequency intraday bid-ask
spreads to study the effect of stock splits and insider trading on share prices in Hong
Kong. We first investigate abnormal market reaction to stock split announcements. In line
with the results of many other studies in different capital markets, we find that splitting
firms provide significant abnormal returns around the time of the announcement. This
positive reaction may be attributable to favourable signals of improved liquidity and the

attempt of firms to realign their share price to an optimal trading range.

' We compute the results for ESPChg reported in Table 5 using net income. To demonstrate its
robustness, we also use another variable — income from operations — to repeat the regression analysis.
The results are qualitatively the same.
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Table 5 Regression Analysis

CAR, = a,+ 3 VolRatio, + B,FACTOR, + 3. PriceDev, + f3 ShareDev,
+ BEPSChg, + B Multiple, + f.MktValue,+ S HSD, + 3B / M,
+ B RetVar, + e, (1)

CAR is the cumulative abnormal return over the different periods examined (-1=<7<+30,
-1<1<+60, -1<¢r<+100, and -1=<7<+200). We measure the abnormal return on day ¢, AR,
using the control firm approach as the difference between the realised return of sample firm i and
that of matched control firm j. We use three criteria (firm size, momentum factor, and industry
type) to select our control firms for the sample firms. VolRatio is the ratio of pre-split to post-split
trading volume normalised by the number of shares outstanding. FACTOR is the natural logarithm
of the size of the split factor. PriceDev is the natural logarithm of the deviation of the share price
from the industry median price. ShareDev is the natural logarithm of the deviation of number of
shares outstanding from the industry median for the same. EPSChg is the percentage change in
earnings per share for the current year compared with average earnings per share for the previous
three years. Multiple is a dummy variable that takes the value of 1 if there is more than one split
announcement over the sample period from 1980 to 2000. MktValue is the natural logarithm of the
market value (the product of price and number of shares outstanding) of the firm for the month
before the split announcement. HSD is a dummy variable which takes the value of 1 if the yearly
average daily return of the Hang Seng index is positive, and 0 otherwise. BkMkt is the ratio of
book value to market value of equity. RetVar is the standard deviation of return. We adjust the

t-values for the coefficients for heteroskedasticity using White’s procedure (1980).

Panel A: Descriptive Statistics

Standard

Mean Median  Maximum  Minimum  Deviation

VolRatio 2.3884 1.2747 16.9779 0.0005 3.1782
FACTOR 1.4276 1.3863 3.9120 0.0000 0.6670
PriceDev 1.5493 1.5597 5.4951 -1.9901 1.5960
ShareDev 12.1983 12.4350 15.7564 8.8232 1.1401
EPSChg 0.0329 0.1106 1.6301 -1.4541 0.7820
MktValue 13.9602 13.6175 18.2747 10.0237 1.6688
HSD 0.4615 0.0000 1.0000 0.0000 0.5013
BkMkt 0.7647 0.5411 5.2321 0.0063 0.9062
RetVar 0.0448 0.0386 0.1027 0.0151 0.0203

Because it is difficult to differentiate signalling effects from liquidity effects when
observing positive price reactions to stock split announcements, we use abnormal insider
trading activity to assess the informativeness of the split signal. We find abnormally high

levels of insider trading activity three to four months before the split announcement and
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Panel B: Regression Results

Beta Coefficient (t-statistics)

S1<1<430 S1<1<+60 A<<H100 -1<<4200
Intercept 0.3949 (1.06) 0.0988 (0.24) 0.1329 (0.26) 0.3401 (0.44)
VolRatio -0.0239 (-2.38)" -0.0333 (-3.95)" -0.0265 (-1.96)" -0.0492 (-3.09)"
FACTOR ~ -0.0109 (-0.29) -0.0685 (-1.16) -0.1009 (-1.33) -0.1251 (-1.24)
PriceDev 0.0355 (2.42)° 0.0757 (2.81)" 0.0785 (2.26)° 0.0588 (1.08)
ShareDev  -0.0360 (-1.13)  0.0016 (0.05) -0.0245 (-0.68) -0.0392 (-0.78)
EPSChg -0.0466 (-1.49) -0.0652 (-1.39) -0.0965 (-1.89) -0.0731 (-0.82)
Multiple -0.0290 (-0.41) -0.1618 (-1.86) -0.1127 (-1.10)  0.1523 (0.80)
MktValue — -0.0038 (-0.19) -0.0106 (-0.47)  0.0093 (0.30) 0.0134 (0.29)
HSD 0.0503 (1.14) 0.0333 (0.38) 0.0835 (0.80) 0.1272 (0.84)
BkMkt -0.0304 (-1.02) -0.0153 (-0.56) -0.0060 (-0.17) -0.0624 (-0.91)
RetVar 3.9134 (2.72)" 2.7544 (1.51) 2.6103 (0.90) 2.0407 (0.48)
Adj R? 0.1959 0.1232 0.0622 0.0678
F-statistic 3.1433 2.2511 1.5904 1.6541
p-value 0.00 0.02 0.12 0.11

** and * indicate significance at the 1% and 5% levels, respectively.

in the post-announcement period; insider trading activity in the two months immediately
before the split announcement, on the other hand, is immaterial. Since firms usually
make their stock split decisions several months before the announcement, this finding
suggests that insiders choose to cash in their private information in advance. Another
explanation for this finding is that it is more appropriate for insiders to trade in the
firm’s securities in the post-announcement period to avoid accusations of illegal trading.
Moreover, we find that the combination of insider purchases and stock splits induces
significantly positive cumulative abnormal returns.

Our microstructural analysis shows that stock splits improve liquidity. We find
that spreads are significantly narrower in the post-split than in the pre-split period, and
that stock splits also significantly improve the depth of trading. Our regression analysis
also corroborates our finding that trading volume increases following a stock split. This
suggests the presence of a possible signalling role for split announcements that are
confounded by increased liquidity.

Overall, our results indicate that firms use stock splits as a signalling mechanism
that allows them to increase liquidity and realign the firm’s share price to an optimal

trading range.
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