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The impact of Mortgage Interest-Rate Subsidy Policy on

the Stock Price Performance of Construction Companies

Student : Min -Chi Tu Advisor : Dr. Yu-Lin Huang

Department of Civil Engineering

National Chiao Tung University

Abstract

To promote the development of the real estate market and stable economic growth,
the Taiwan government in 2000 to 2009 released nine consecutive mortgage interest-rate
subsidy policy to promote household purchase their own homes, hoping to stimulate the
real estate market recovery promote Taiwan's real estate market entering a new boom, and
thus to support Taiwan's economic development.

However, the Government continued to decrease in the amount of the various offers
additional subsidies to mortgage spreads, on the other hand, the central bank continued to
cut interest rates, leading to subsidy rates and general financial institutions run by the
mortgage interest rate has significantly narrowed the gap, resulting in preferential home
loans gradually attractive in.

This study is to investigate and analyze the influence of the mortgage interest-rate
subsidy policy on stock prices of the construction companies. Then we examine the stock
price reaction of construction companies to this fiscal policy announcement by means of
event study. We find that the stock price of construction companies is impacted by the
policy. The stock price has obvious abnormal returns when the mortgage interest-rate
subsidy policy was announced.

Keywords : mortgage interest-rate subsidy, event study, construction companies,

abnormal returns
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return) - ¥ - i@ AF FI4R # 5. (continuously.compounded rate of returns ) o #§ H 3%

e (y A2 ) 2R (MR R &2 ) B 2 2 u4eT AT

Yie=((Pt*(1+o+p)+D)/(Pr1+a™*C) —1))*100(%) (3.1)
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H2e
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(1) k&5 %% #5358 (Risk-Adjusted Returns Model ) :
A AR R RS BRI Sk sp e (systematic risk) T B %
oo 5 BRBEEFEMFOTTRIFIF R GAFZHN G F S REF L4od B
o3¢ (Market Model ) » 3 + = i #°3¢ (Capital Asset Pricing Model * CAPM) % - #
P B ECG RAE @ 0 1345 Brenner[1979]5F7 3 0 RGBS Y 0 4y
VOB I RIECR T R AP R B HOR R R AP L RRI BRGNP S
U B HRGY R B2 T > i &) T 2 32 (Ordinary least square » OLS)
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Rii=a; + BiRp ¢+ & ¢ 1=t 17 (3.4)
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E(Ri,e) = Qq; + BiRm,e ’ EEW:[tS, t4‘] (35)

FRFLFEDE-PE U BRI LFHEMF BN T B

BREGHWE S AR AF RN - 2 e i 4 R AP PR

R R AL R RS S

B g’v”:aiﬂ]ﬁrﬁl s B U A g

A o AP E2 R A[1994] 8 £ HiE- B G .

33 IR AHEPF

LR g NFHEPS RT RAABNLT LN I - gE AT A

A4 B aEm > o7 TR 4 4RpY, (abnormal returns, AR) T 82 F 2 e R

ﬁ’”f}é“i ;Eg};gﬁ;ﬁjm °
331 P ¥4RpZF (Abnormal Return » AR )

B 2 B R T S

B 7w

AR;,= Ry, — (& + BiRpy,) 't EW=[t3,t4] (3.6)

ARt 5127 &% el 2 B ¥ Fp
Ri,*&i=#® BE 2 g R
Rpet 57 Srdnicd 2 e 2 42 p
AN A P TS (12 ESCEE S
L rPi A BT AR AL EY AL B R AY RBE S B
Whe- A% BTG R T4 (cross-sectional data) & » i fFHCF A 4T
ERFEEY I BUES LT EH Y

TR BT EEL I B 2

s € A2 TR e 40 ik (cross-sectional dependence) - Brown & Warner(1980)%

FoF R BBV RIS B R ¢ ME AT RS a4 o
fev et o FTE €6 v e 2 el (system of equations) 5 54 ki HE &Y

T AT L

B F v (Thompson [1985]) » B = = 2% 4 7
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th = a1 + B1Rme + X511 v1aDa + sy
2t = 0(2 + .BZRmt + Za =t1 Y2aDq +u2t (3.7)

= aN + ﬁNRmt + Za=t1 YnaDa +uNt

HY >N o #c
Ry Zi% At 2 M EHM S > t=[t; 2 t,] (£4 H3-1) >
Ry © %20ty 2% SRy »
a, Bt SRS L G FEk
D, m¥%#c Fae(t; 7ty PD,=1; % RID,=0 >
Yie " #1EX FEH2Z R Y P F
Uy RIEE P2 AL E o

Fd B AR WIS p ATE PR E X R Y A TG A
(cross-sectional dependence) .5 — EELRIE > P XA B A R AT R F R F
XFEFHFR - "R BYUES ORI ITEFHFRL - TR T
EREYAERNT PR AT RN S PR L G ST 58

R I S A U T
3.32 T8 ¥4 (Average Abnormal Return » AAR)

Lhtp AN ILL B ¥ WA Send pel dofic s 3 O N 4o T

ARy =3, 2L (3.8)
;\l - N%\ 2} ‘?j 3( o

333 %4 B ¥4 % (Cumulative Abnormal Return » CAR)

CAR(Tl 4 Tz) = ZZ-Z:” ARiE ’ [Tl ’ Tz] € [t3 ’ t4] (39)

334 R #HFTH2B ¥ 'S (Cumulative AAR » CAAR)
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Batp PENBRE T8 YR I T R 5P F 1P R s fd 0 258407 0

CAR;(t1 » 13) =(1/N)(Zi-1 CART1 * T3) (3.10)

=

34 B AHMI L BT

B APT RN - wBuBLT YL YR F P I T2 R Tk
T H TR ¥ S (Average Abnormal Return » AAR) v R 3 T35 8  4F
(Cumulative AAR > CAAR) ¥ 28 F R0 & ifa{’ﬁ &R IR

AERPAIETT TR DR AP R AP RS BREY G R T
(Parametric test) fe#& * #ci = (Non-parametrictest) - § ¢ 7 * #icie <4 * T-tests
¥ 7~ R4o4p B3 B2 (Crude Dependence Adjustment) ; & #icks T P13 * 5

T_(Signtest) -~ %3 2 2 5% %4k = (Wilcoxon Signed-Ranks test) - H & 2 = j# &4

LSS I
(1) T-test:
51 it Brown{eWarner (1980) %2 % 4 % - HE2Z ARELZF H F >0 H & 2
HE 2N

=

e -2 (611

—_— 1 1 ~ 1
Var(ARiE) = m[ ﬁvzl Var(AR;p)] = _25 N2 §V=1 (T;-1)

N ARip
ARz iE 21 1N
Oap = —2t — (3.12)
var(ARlE \/21 1(T =y t tl(&‘tt_zt lTL)
A0 NG AP

Gt BRI ORI TP At IRLE
T,0 TR PARPHER T, =t2—t1+1 -

— \'t2 (& — gzt)

el L B R fie t=t1" o)

FNF ALY RTE -

%%

&t BIPHALTIEE > Y
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Var(CAR(t; 7)) = Var(E2,, AR ) = - (Nl 1)[ M (CARy — 3N, 20| (3.13)
Ocap = CAR (11 * 13) _ (1/N)(Zt_1 CAR¢Ty * T2) (3.14)
JVar (CAR(Tl "L’z)) \/ .

N(Nl_l)z [CAR(T1 )3 W}

FAI )

Ni2F#k 1 1] €[tz 7 t4]
(2) Hm4-tp B &+ (Crude Dependence Adjustment)
AETRB TR B R A ¥ TR

Dependence) H B ¥ Ffp/ F AP B AR HH 4 > A F SN R LE FIRARZFERE

8 ¥%ra 4p B ( Cross-Sectional

AR g TR YEMORE > U ¢ UTIEIES B & BX o F]4 Brown{rWarner

(1980) # 'CDAZ » H 5 = j2de™ o

AR*
Oar = VoD (3.15)
N (Zt=1ARy
R =2l - (3.16)

1 Lt
Var(ARy) = 22 i L XN (3.17)

e

For the Market Model: d=2, T=t,-t; *N&z = &7 # o

CAR*
Ocar = T G (3.18)
CAR* = ( NP 2 ARy) (3.19)
Var(CARy) = 7 {-— %2, [( 2, 4R, ) — AR"]} (3.20)

e

For the Market Model: d=2, I'=t,-t; +1 + [ty " 15| € [tz 1 ty] "Ni 2 P o

(3) # ik % (Signtest)

Ev
&
i
¢
N
o
)
s
g
fs
b
W
™
b
FIRS
=)
cke
3
A
e
f‘m

Arbuthnott (1710) #74% ) »

” ”»

BEoFnT AT T KRR A



Plsgh= i T +7 27 7 g Bk R B S R T

- g nAHREAF (n<20) P ZEREIT

nt 1
T—En—0.5|
7=l (3.21)
i
_,‘F_! =
n: # TAR® CARz B #k
nt : ARACAR: It B2 Bk
S ENZ20M BT A A BtEL F RREN Gy
-1
z=—2 (3.22)
e
,;1:‘_! -

n: ¥ TAR: CARZ i #ic

(4) #5255 % ¥k T (Wilcoxon Signed-Ranks test)

T4
Py

PR Y R ERARESY Rl b f i B L F g A B ) 3 E
>3 oAt A o Flet Wilcoxon (1945) s s ik w02 0 B R L ET
MAFES ] i- B33 P AR RTEY AT RFTHEAALER S LB

2L 5 = _\ .
Rl N NdeT™

wt=3YR" (3.23)
W~ =YR" (3.24)
2

W*: i BARMCARZ 4 £ el &
W~ : 5§ EARACARZ B4t £ &

n(n+1) n(n+1)(2n+1)

SNz 20 A A B AR T s Wy (D 10 CD,
BT EAT
:M (3.25)

JVar (W)
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Q)F n <2 QehFA,p > 7 UBWT W F 2 W > ¥ 518 & 34 Wilcoxonzu 5% sk
AR RIW2 k4] Hal B e

_ |W__n(n+1)|_%

Z_?EEEE- (3.26)
24

PERGRB TR A0 AT AR EEHARLY PN YR A
ARG RBRG - D HFFRFL P AR A P IR LR DT

B CRLE G AL R FARMAY o R LS SRR FRAE AL L
ooty aF AT EFPRARE o mHF ﬁ?"i‘i %%‘F} S R LR e
AZFFARPY o T AL pELF T ORI PR M E AN AP R R o A

2% (Null hypotheses ) # #_5 ¢ 'Ho+AR=0 » CAR=0 > H; : AR#0 > CAR+#0D -

2™

3.5 ]

=
=

AR AT 0 F o Eme e AL G AT E LA b
il FEFLEOC REG BRSSPI Y E IR LT 6 R VP

AL o P RS T HRGANEGR o BI3-25 AFTY R FRITALE

3 Eep i

A 4
TR R
GRS i BAIPEGE

'

B AR e

1

—

\ 4

R A
W32 F7 5 ° i % Fin AL
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S|
s

R A

AR R R S0 Y i L) Y end i o) T 2 % (Ordinary
leastsquare » OLS) & (7 % 447 T RYF 2z 2 phw s 5p (1=-5 3 t=5) % &=
11 = 5 a e iEEp 3186 % 34 11 % (t=-186 % t=-11) %% 176 % » #-ript
PEIFSFHA 2 SRR R FEREYF 23 o7 0§ TR e 7 cross-sectional
equations = ;N E U F 22 B AR BB RG P F R AR E -

EEEHRFHREVFEPR L AL UFEEHEF (=5321=5) 2 TR ¥

BRI E TR F AR e - KBRS PRy RS a7

=
=1

LR EFEFHFEE RN AT 2F R A pE - oo 2 (t=12t1) § iF
Tz 2§ 0 (eventwindow) o ript B B R AT S0 R K AR R R 0 K

RAFH P H LG 72285 AWMU EEpwbx 154 p(t=51t=0) %%

N

Pm2x g4 p (=22150) ~2 4 P 2 24P 623 (t=01t=2) ~ 2 & P

7 2
v

|55

Pi55% (t=03t=5) rAF BT S MM (1=531=5) & (=3 4 T8 § 4z At
o AR T RN E RS AP IR AT EFERE

AR 2T REELIT  EA R EE LT 2P R L I o &y
W2 FEPRFTHEFRME AR TR WML EE A AT B R R
AR FEMF ARV HPIFATRIETEARPIA L AR AN -

BA-15 A f 2% 2470 -

By sEp
3: <] A
i

B 41 7 5 &% A 45 F
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41 B ¥WPFEE ST

A EBAHYE D AFHEERA I 2T AN RALFEE - 2 F R4 Y
LERTHEFHEM (AAR) 2 BT 58 ¥4 (CAAR) foip ¥ 2 p ()M 4

B> A g3 E e REPF-FERBAHFPILAT > B 54T o
411 Ftd 27 BFHPIFEELI

BA41IR49ruzfdodnEe-FEed T3 4w (AAR) 2 7
fiT 2 ¥ e (CAAR) frip % & p (T)ehhd T2l - ™ 2B T2 0] > 0% -~
TERA T, BRSSP BN R E R SR A TR

EE ST SRR S AR U RY & S STUERN STUIN ST SN ST

B FHBERS PRAAGERG R AFTEEVHEPF T EFHp 287

CE RE AR S EE R IS s ST PRI R RS
RSRAVF AT B B RPN EAA RE A ARG F R B

X E-

2
2 0 L
) 'I IHI T T T el T T T T 1
¥ o2 U |Ll
F 4
M -6
e AAR
F -8
% -10 R CAAR

5 -4 -3-2-101 2 3 4 5
T s

Bla2  yE 13 270 e- THBFHEPS 2 R4 T8 F 05 G H
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42 BE ARG AR

3

B A

=4
!

s >~ E
Site TR

421 i3

Rl R - B S FRRENERE I 2P RGBS 2 Ry
LGNS EI D 2P R EFHF AR FEP AR BB R o T 0 241 242 -

2435 BA S FRRHTYBE I 2 IRGETAI B FFMIATRTE 0 B

S

FALXRRASRGO RRARKEETEFR RESGWZEE-2F B4 L7200
FREIT 2P B R A(RE 97 Flt EAP R REINH AL E A oy
EF e s RS E A TR LCOAR T A1 A FHRTLE A3
EEERE AT RR L PR ERG  ETREE

d 241~ 2425 2430 F - s B AN E PRI ET1%EFLE > 22
T X o {8Fd X i T 508 KB S H T IHR 9 SR AN 6] 5 -3.2143(%) ~-1.7770(%) ~

2.4339(%) - F E -t A v X E 3 1%kE R 2L p Bz % 015z % E 1 5%

\.J

By kR g2 pwe 2~ 81X F310008F K& H TR § 4R 5 )
3.8193(%) ~ -1.6038(%) ~ 1.7367(%) ~ 0.7871(%) ~.0.6362(%) -
Tz L a1 2 Ve AEII%RFLE 2R D few 2P

3 5008 ¥k i T 10088 F ok H T30 F 4R A b 4 3.8145(%) - 3.6352(%) -

6.0541(%) - -3.4029(%) - -3.71457(%) ~ 2.2658(%) ~ 2.2486(%) - T i = f3 2 P {55

=k

TAZII%NHFRE > 2P 0A % > B X EI50FLE, A paT 2]
10%3g % -k & 5 2 T 328 § 42 4 3.3873(%) ~ 2.7949(%) ~ 3.6880(%) ~ -3.2022(%) -
2.6012(%) °

FETATEP TR0 B- 2 XEILNKEFLRE2LpAT ey R
P id 3 5%% ¥Rk H T podp A 5 -3.5019(%) ~ 3.6224(%) ~ -3.2783(%) ~ 1.1361(%) -
2.6091(%) ~1.7846(%) - ¥ ¥~ bz £ pfs- R EI1%EFkE -z L pas 1 E]

5O6kE %K 5 H T30 B F 4R pY 5 -3.1960(%) ~ -2.0178(%) - F % - ez A P - X i
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21%KFKE w2 paA XEI0%EFRE  H TR YA L 2.9734(%)

1.9503(%) -

I~y

Frpgdpwd sz o R P R ETI%NHFRE 2P
fiw X E T0%EE RS > 7 L P fEA X 10%E F R H T F AR
-1.7922(%) ~ -1.3324(%) ~ -6.0753(%) ~ -3.6283(%) ~ 3.6974(%) ~ 4.3264(%) ~ -1.7395(%)

17724(%) ~ 1.8148(%) « T4 2 2 P 57T ~= ~ = » thw ~ T 23 1% ¥ k&

%

TABEE R 5= % E 3 1008 F KM H T 0B f 4 5 3.6469(%) ~-1.7844(%)
3.0655(%) ~ -4.7042(%) ~ 3.0973(%) ~ -1.4600(%) - -1.9498(%) -

#4484~ 2AB5 Y REEID 2PN FTE_IFEAL 2 FF TR FEPATR T
2o HTEREA Y LAPHD P A 5 CAAR(-5,0)  CAAR (-2,0) ~ CAAR (-1,1) - CAAR
(0,2) ~ CAAAR (0,5) ~ CAAR (-55)% = B E H % o % = —anyp ¥ (0,5)1-(-5,5)iF
I 1%AFF K H B AT el FERE S -6.3128(%) - -10.0832(%) - % 4 = LAp ¥ p ¥
(-5,0) ~ (-2,0) ~ (-5,5)if T 1%AFF K& > Ap¥tp B (-1,1)iE 3 1% F -k 5 2 AT 55
2 ¥ 4R % 6.3733(%) ~ 5.9415(%) ~ 7.0888(%) ~ 4.0748(%)- % ©* = tip ¥t p #(-1,1) ~
(0,5) ~ (-5,5)if 1 1% 4 ¥ K ;B % 4 T 358 § 47 ¥ 5 5.6230(%) ~ 14.2797(%) -
9.1077(%) -

Tt AP $(02) -~ (-55)i 3 10%4 F-kE 5 H A TR ¥ L
3.3367(%) ~ 8.5119(%) - ¥ 2 T A An¥tp #(0,2)iE 5 1%AF F K 5 H B4 T30 R f 47
5 4.2450(%) - F * 2 feAp ¥t P H1(-11) - (02)Z 2 1%E F k% B AF LR
v 5 -1.6926(%) ~ -1.1206(%) - ¥ i+ = teip ¥t p ¥ (-1,1)iE 3 10%8 F -k & 5 # R T
2B ¥ % 0.9595(%)

TN (50 (-11)~(02)~ (05)F 2 1%H F k& A A fHToR 4
4R Y % -8.8707(%) ~ 8.2839(%) ~ 9.7961(%) ~ 7.5315(%) » % * 4 a4p 4 p #(-5,0)~ (-2,0)

2 10%E F -k H R AT 08 F R 5 2.4657(%) ~ 2.0632(%)
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FAL-FRF I PR -2 F P TRRFREP IR TR
AN
FARH P
-5 -4 -3 -2 -1 0 1 2 3 4 5
AAR (%)  |-1.1803 | -1.7770 | -1.0847 | 0.7214 | -0.4499 |-0.0577 | -0.5088 | -2.4339 | -3.2143 | -0.1147 | 0.0166
t-test | 0.1054 |0.0079***| 0.1198 | 0.1620 | 0.0594* | 0.4739 |0.0375**|0.0157**|0.0039***| 0.4057 | 0.4901
p-value CDA |0.0224**| 0.0198** | 0.1719 | 0.0885* | 0.0737* 1|;0.2031 | 0.1082 |0.0212 **|0.0061*** 0.2301 | 0.1336
Sign | 0.1446 | 0.0352** | 0.1446 | 0.5000 | 0.1446 | 0.5000 | 0.3633 |0.0352**|0.0039***| 0.5000 | 0.5000
Wilcoxon| 0.1170 |0.0212** | 0.1170 | 0.3121 | 0.0587* | 0.4168 |0.0917* |0.0294**|0.0072***| 0.4721 | 0.4721
A
AAR (%) | 1.2485 | 0.7871 |-1.6038 ['1.0051 | 3.8193 | 1.1170 |-0.8615| -0.0619 | 1.7367 | -0.7340 | 0.6362
t-test | 0.1063 | 0.0897* |0.0245**|.0.1364 |0.0016%**| 0.2175 | 0.1417 | 0.4721 | 0.0527** | 0.0996* | 0.0815*
p-value CDA | 0.0688* | 0.0383** |0.0493**| 0.0864* | 0:0011***|- 0.1698 | 0.2202 | 0.4019 | 0.0347** | 0.2032 |0.0344**
Sign | 0.5000 | 0.2539 | 0.2539 | 0:2539. |0.0020***| 0.2539.| 0.2539 | 0.5000 | 0.0899* | 0.5000 |0.0196**
Wilcoxon| 0.1717 | 0.0963* |0.0486™*| 0.1717.|0,0046***| 0.2386 | 0.1717 | 0.5000 | 0.0618* | 0.1432 |0.0618*
2z
AAR (%) | -0.4908 | -3.4029 | -1.3471 | -3.7457 | 3.8145 | 2.2658 | -0.4573 | 0.5332 | 3.6352 | 6.0541 | 2.2486
t-test | 0.3931 |0.0351** | 0.1730 |0.0160**|0.0007***|0.0141**| 0.3441 | 0.3369 |0.0028***|0.0000***| 0.0517*
o-value CDA | 0.4194 |0.0364** | 0.1759 |0.0149**|0.0008***|0.0156**| 0.3052 | 0.3306 |0.0027***|0.0000***|0.0488**
Sign | 0.5000 | 0.2539 | 0.2539 |0.0196**0.0196***| 0.0899* | 0.5000 | 0.5000 |0.0196** |0.0020***| 0.0899*
Wilcoxon| 0.4529 | 0.0618* | 0.1717 |0.0220**|0.0065 ***|0.0220**| 0.3178 | 0.3612 |0.0089***|0.0046™**| 0.0776*
Pl m i T A%REF R R i 2 5% E ORI A7 a2 3 10%8 F K
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2A2-F@F 27T e I E A TR Y EPIR TR R
Fite
FARH P
-5 -4 -3 -2 -1 0 1 2 3 4 5
AAR (%) | 2.6012 | -0.6750 |-0.0880] 3.6880 | 0.0070 | -1.4626 | 1.4121 | 3.3873 |0.0495| -3.2022 | 2.7949
t-test |0.0467**| 0.1936 |0.4708|0.0147** | 0.4982 | 0.1792 | 0.1370 |0.0006***|0.4658 | 0.0129** |0.0049***
p-value CDA [0.0653* | 0.1225 |0.4266 | 0.0213** | 0.4288 | 0.1631 | 0.1968 |0.0008***|0.2533 |0.0085***|0.0077***
Sign 0.0196**| 0.5000 |0.2539 | 0.0899* |~0.5000 | 0.5000 | 0.2539 |0.0020***|0.2539| 0.0899* | 0.0196**
Wilcoxon| 0.0618* | 0.2386 |0.4064 | 0.0220**|-0.4529 | 0.2035 | 0.4529 |0.0046***| 0.4529 | 0.0290** |0.0065***
T3
AAR (%) | 1.1361 | 2.6091 |-1.2541| 0.4419 | -3.5919 | 1.7846 | 3.6224 | -1.1620 |-1.0186| -3.2783 | 0.9859
t-test |0.0277**|0.0148**|0.1934| 0.3423 |0.0022***0.0462**|0.0002***| 0.1898 |0.1083|0.0020***| 0.1237
p-value CDA [0.0230**|0.0140**|0.1927 | 0.3326 , |0.0023***0.0462*%|0.0002***| 0.1554 |0.1082|0.0016***| 0.0844*
Sign | 0.2539 | 0.0899* |0.0899| 0.5000..| 0.0196** |0.0196**|0.0020***| 0.0899* |0.0899|0.0196** | 0.2539
Wilcoxon| 0.0618* [0.0220**| 0.2386| 0.3612 /|0.0089***|0,0290**|0.0046***| 0.2768 |0.1181|0.0089***| 0.1432
EANER S
AAR (%) | -0.0023 | -0.2555 |0.8718| -2.0178 | -0.0112 | 1.5146 | -3.1960 | 0.5609 |-0.2169| 1.0542 | -0.6145
t-test | 0.4985 | 0.3846 |0.1551|0.0127** | 0.4937 |0.0773* |0.0011***| 0.3023 |0.3952| 0.1799 | 0.2690
o-value CDA | 0.2557 | 0.2331 |0.2785|0.0050*** 0.3118 | 0.1550 |0.0007***| 0.4612 |0.2075| 0.2585 | 0.1849
Sign | 0.5000 | 0.2539 |0.5000|0.0196™* | 0.2539 | 0.0899* [0.0020*** 0.0899 |0.2539| 0.5000 | 0.2539
Wilcoxon| 0.5000 | 0.4529 |0.3178]0.0089***| 0.2386 |0.0618* |0.0046***| 0.2035 |0.2768| 0.2386 | 0.4064
Pl m i T A%REF R R i 2 5% E ORI A7 a2 3 10%8 F K
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243 F@gEII 2P E -2 F 4 THEYRMIKR LS
R
FEApEp
-5 -4 -3 -2 -1 0 1 2 3 4 5

AAR (%) -0.0698 | 0.1849 | -0.2078 | 1.9503 | -0.0555 | -1.9584 | 2.9734 |0.8778| 1.3636 | 0.0734 | 0.0256
t-test | 0.4383 | 0.3956 | 0.4401 |0.0340**| 0.4738 | 0.0679* |0.0044***|0.2169 | 0.0992* | 0.4775 | 0.4842
o-value CDA | 0.1204 | 0.1765 | 0.4267 |0.0162** |. 0.2855" | .0.1444 |0.0018***|0.1490 |0.0621* | 0.3502 | 0.2356
Sign | 0.5000 | 0.5000 | 0.1446 |0.0352**| 0.3633 [0.0352** |0.0039***|0.3633 | 0.3633 | 0.5000 | 0.3633
Wilcoxon| 0.4721 | 0.4721 | 0.1814 |0.0212**| 0.4721 || 0.0917* [0.0072***|(0.3632 | 0.1814 | 0.4721 | 0.4168

EALCIEN
AAR (%) -1.7922 | -1.3324 | -6.0753 | -3.6283 | 0.2601 | 3.6974 | 4.3264 |1.7724|-0.0033 | -1.7395 | -0.5218
t-test  {0.0013***(0.0001***|0.0005***]|0.0000*** 0.1402 (0.0000***|0.0001***|0.0853*| 0.4977 | 0.0152** | 0.2722
o-value CDA |0.0018***|0.0006***|0.0005***|0:0000***|0.0085***{0.0000***| 0.0001*** [0.0719*| 0.3879 | 0.0169** | 0.3261
Sign | 0.0352** |0.0039***| 0.0352** |0.0039***| 0.1446 [0.0039***|0.0039***| 0.3633 | 0.3633 | 0.1446 | 0.5000
Wilcoxon| 0.0105** |0.0072***| 0.0105** |0.0072***|.0:1814 {0.0072***|0.0072*** [0.0917*| 0.3632 |0.0212** | 0.3121

Fitq
AAR (%) 3.6469 | -1.4600 | -1.7844 | 3.0655 | 0.4214 | -1.4237 | 1.2104 |-0.7788|-1.9498 | -4.7042 | 3.0973
t-test {0.0057***| 0.0617* |0.0040***|0.0029***| 0.3744 0.1501 0.1076 |0.2206 [0.0302**(0.0021***|0.0006***
o-value CDA |0.0048***| 0.0862* [0.0026***|0.0029***| 0.3623 0.1673 | 0.0950* |0.2286 | 0.0548* [0.0026***|0.0008***
Sign 0.1446 0.3633 |[0.0352**|0.0352** | 0.3633 0.1446 0.1446 |0.1446 (0.0352**| 0.0352** |0.0039***
Wilcoxon| 0.0212** | 0.0537* | 0.0105** | 0.0150** | 0.4168 | 0.1170 | 0.0708* |0.1468|0.0917* | 0.0150** |0.0072***

=T
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244 FFEIIF OPETE- T F 2T AT TIPSk 8%
Tt
¥ ipgp
(-5,0) (-2,0) (-1,1) 0,2) (0,5) (-5,5)
CAAR (%) -3.8281 0.2139 -1.0164 | -3.0004 | -6.3128 | -10.0832
t-test 0.0336** | 0.4268 0.1589 |0.0368** |0.0021***|0.0017***
| CDA 0.1336 0.1701 0.1899 | 0.0618* |0.0037***|0.0083***
-value
P Sign 0.1446 0.3633 0.3633 0.3633 |0.0039***|0.0039***
Wilcoxon | 0.0401** | 0.3632 0.1814 | 0.0537* |0.0072***|0.0072***
AR
CAAR (%) 6.3733 5.9415 4,0748 0.1936 1.8325 7.0888
t-test  |0.0028***|0.0025***| 0.0135** | 0.4565 0.1464 |0.0037***
| CDA |0.0011***|0.0014***|0.0062***| 0.2883 | 0.0344** (0.0008***
-value
P Sign 0.0196** |0.0020***( 0.0899* | 0.5000 0.2539 |0.0196**
Wilcoxon [0.0065***|0.0046***|-0.0165** | 0.4064 0.1717 |0.0089***
it =
CAAR (%) -2.9062 2.3346 5.6230 23417 | 14.2797 | 9.1077
t-test 0.2330 0.1545 |0.0007***| 0.0937* |0.0001***|0.0058***
Al CDA 0.2392 0.172410.0009***|- 0.0984* |0.0001***|0.0079***
-valu
P Sign 0.0899* | 0.5000 0.0020***| 0.0899* |0.0020***| 0.0899*
Wilcoxon| 0.1432 0.2386 10.0046***|0.0776* |0.0046***| 0.0122**
it
CAAR (%) 4.0704 2.2323 -0.0436 3.3367 2.9789 8.5119
t-test 0.2220 0.2410 0.4909 |0.0404**| 0.1240 |0.0231**
Al CDA 0.3188 0.3266 0.3426 | 0.0841* | 0.3190 | 0.0990*
-valu
P Sign 0.0899* | 0.2539 0.2539 0.2539 0.2539 | 0.0899*
Wilcoxon| 0.2768 0.3178 0.4529 | 0.0618* | 0.1181 |0.0290**
¥z
CAAR (%) 1.1256 -1.3654 1.8151 4.2450 0.9339 0.2749
t-test 0.3438 0.2789 0.1790 |0.0040***| 0.2735 0.4491
| CDA 0.3223 0.2963 0.1672 |0.0058***| (0.3038 0.4409
-value
P Sign 0.5000 0.2539 0.2539 |0.0196** | 0.5000 0.5000
Wilcoxon| 0.4529 0.2386 0.1181 |0.0089***| 0.2768 0.5000

R
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45 FEEFE IV APFEAIFEL AR THEA I RILES
EANER
¥ s
(-5,0) (-2,0) (-1,1) (0,2) (0,5) (-5,5)
CAAR (%) 0.0995 | -0.5144 | -1.6926 | -1.1205 | -0.8977 | -2.3128
t-test | 0.4828 | 0.3859 | 0.0860* | 0.0686* | 0.3580 | 0.2582
o-value CDA | 0.1696 | 0.1701 |0.0160** |0.0026***| 0.1033 |0.0423**
Sign 0.5000 | 0.5000 | 0.0899* | 0.2539 | 0.5000 | 0.5000
Wilcoxon| 0.3612 | 0.5000 | 0.0776* | 0.0776* | 0.2768 | 0.3178
A
CAAR (%) -0.1564 | -0.0636 | 0.9595 | 1.8928 | 3.3554 | 5.1574
t-test | 0.4737 | 0.4778 | 0.0937* | 0.1968 | 0.2058 | 0.1222
o-value CDA | 0.1293 | 0.1548 |0.0104**| 0.1007 | 0.1058 |[0.0366**
Sign 0.3633 | 0.3633.| 0.3633 | 0.5000 | 0.5000 | 0.3633
Wilcoxon| 0.3632 |[<0.4721 | 0.0917*+ 0.4168 | 0.4168 | 0.1814
AP
CAAR (%) -8.8707 | 0.3292 | 82839 | 9.7961 | 7.5315 | -5.0365
t-test |0.0002*%**| 0.1841 |0.0000***|0.0002***|0.0060***| 0.0539*
o-value CDA [0.0004***|0.0030**{0.0000***|0.0002***|0.0040***| 0.1764
Sign  |0.0039***| 0.5000{0:0039***|0.0039***| 0.0352** | 0.1446
Wilcoxon|0.0072***|. '0.2206 [0.0072***(0.0072***| 0.0105** | 0.0708*
¥ 24
CAAR (%) 2.4657 | 2.0632 | 0.2082 | -0.9920 | -4.5487 | -0.6593
t-test | 0.0800* | 0.0753* | 0.4633 | 0.3687 | 0.1940 | 0.4425
o-value CDA | 0.0644* | 0.0792* | 0.4222 | 0.4000 | 0.2347 | 0.4766
Sign 0.3633 | 0.5000 | 0.5000 |0.0352**|0.0352**| 0.5000
Wilcoxon| 0.1170 | 0.1468 | 0.4721 | 0.0917* | 0.0917 | 0.4168

AR ST E ST
** 3 mid 3 5%k %k
*3 7 it 7 10%8F % K 8
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47~ 448> F 232 p 324257 v ~Z a2 vw X EF|1%EEF RE
T2 p i FISURTE K T g AR A u] 5 -1.3440(%) -2.5962(%6) ~-2.8427(%)
13.2507(%) ~ -3.5701(%) - 1.2343(%)~0.9510(06) ¢ ¥ =+ 3 4 pFH T ~ - fez L p o
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3.0318(%6) ~ 2.8026(%) ~ 2.4605(%) -
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0
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Piimes - ez 2P 0 fd= v - 2w~ T %1% F K
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Ji
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3.4524(%) ~ 2.1186(%) ~ 2.6099(%) ~.5.1830(%).~5.8055(%) + 3.0549(%) ~ -1.6183(%) -
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s oo v s R EF1%EE R p AP - 2
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2492410 3 ERE P 27N FE-TFRA 2 AHF TR HFM T
FERYEEID NP o F - 3t4psp H(-5,0) -~ (05) ~ (-5,5)iF 1] 1% ¥ -k & > 4p
o @02 5% F-LE; H A TR ¥ ML Y 5 -6.0815(%) - -5.2487(%)
-12.2812(%) ~ -2.6141(%) - % i* = >~ 4p % p #(-5,0) ~ (-2,0) ~ (-1,1) ~ (0,5) ~ (-5,5)if 3
1%8F %k % 4p %t p #9(0,2)iF 5 5%AF % K B H A T 0B f 4p 4 o) 5 11.3444(%)
9.112(%) ~ 7.9960(%) ~ 8.9163(%) ~ 17.2289(%) - 3.9754(%) -

Tzt psp B (-2,0) V(L) ~ (0,5) ~ (-55)iE T 1%kF ¥k ; H R A TIOE
FARFIA B L 6.2272(%) ~9.9639(%) ~ 8.1808(%) ~ 22.2240(%) ~ 20.79356(%) ©
F twt4p st p #(-5,0)  (<2,0).(0,2) ~ (0,5) ~ (-55)& &1 1% ¥ -k & - 4p ¥t p ¥ (-1,1)
E 3 10%3F %K ;2% A T IR AR ) 8.6928(%) - 7.1928(%) ~ 6.0414(%)
7.3277(%) ~ 6.2599(%) ~ 3.3577(%) -

FET AP H(-50)(02)~ (-55):E ] 1%E F-kE  H R FTIHR WP AL
5] % 9.4355(%) -~ 3.9111(%) ~11.5228(%) - ¥ i+ = > 4p 4+ p #F (-2,0)if 7] 1%4%8 ¥ -k & »
14t P #(0,2)ik T 5RE F kB H A A TR ¥ 4R A B 5 -3.7194(%) ~ 4.3658(%)
F S tapdtp #(-1,1) 10%E FoRE  H R AT I5R YIRS 1.8463(%)

T A 4p4p #(-5,0)~ (-2,0)~ (0,2) ~ (-5,5) i T 1%Eg -k & > 4p ¥t p ¥ (-1,1) 5
BB TR F 4R A 6]-12.2857(%) ~-3.8067(%) ~ 4.3531(%) ~-12.0162(%) ~ 1.8383(%) -
F LA E P B(-20) > ((1,1)E 7] 1% F-KE > Apsp #(-50) ~ (0,2) ~ (-55)if &
5O6EE %K M H B 4 T 30B F 4R A w| & 5.1652(%)~6.4344(%)~4.4196(%)~2.9298(%)

6.5264(%)
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246 EREII 2FFE-TFEZ TR PP IR LS
AR
A p
-5 -4 -3 -2 -1 0 1 2 3 4 5
AAR (%) | -1.3440 | -2.5962 | -2.8427 | -0.6364 | 0.3870 | 0.9510 | -0.3051 | -3.2597 | -3.5701 | 1.2343 | -0.3037
t-test  {0.0091***|0.0001***|0.0000***| 0.0641* | 0.1782 |0.0102** | 0.2622 [0.0000***|0.0000***|0.0085***| 0.2263
pvalue CDA  |0.0041***(0.0001***|0.0000***| 0.1843 | 0.0613* |0.0030***| 0.4785 |0.0000***0.0000***|0.0031***| 0.4905
Sign  {0.0033***|0.0008***|0.0000***| 0.5000 |0.4194 |0.0331** | 0.4192 [0.0003***|0.0001***| 0.2702 | 0.4192
Wilcoxon|0.0045***|0.0001***(0.0000***| 0.0920%{-0.1070 [0.0144** | 0.1552 0.0001***|0.0001***| 0.0206** | 0.3187
¥ 2=
AAR (%) 2.9099 | 0.0450 | -0.7219 | 1.4561 | 4.6232 | 3.0318 | 0.3409 | 0.6026 | 2.8026 | 2.4605 | -0.3229
t-test |0.0000***| 0.4710 | 0.0744* |0.0021***|0.0000***/0.0001***| .0.3519 | 0.2027 [0.0001***|0.0003***| 0.3320
ovalue CDA [0.0000***| 0.2191 | 0.3169 |0.0003***|0.0000%**|0.0001***|~ 0.1773 | 0.0658* |0.0001***|0.0001***| 0.4667
Sign  {0.0011***| 0.5000 | 0.0272** |0.0036***|0.0000***|0.0036***| 0.0619* | 0.2207 |0.0036***| 0.0272** | 0.2207
Wilcoxon|0.0000***| 0.4665 | 0.0387** |0.0019***/0.0000***/0.0003***| 0.3548 | 0.4285 [0.0002***|0.0015***| 0.2393
2z
AAR (%) | -0.7357 | -4.0147 | 05473 | -1.6183 | 4.3930 | 3.4524 | 2.1186 | 2.6099 | 5.1830 | 5.8055 | 3.0549
ttest | 0.2290 (0.0000***| 0.1914 |0.0147** |0.0000***|0.0034***|0.0007***(0.0000***|0.0000***|0.0000***|0.0013***
o-value CDA | 0.2850 [0.0000***| 0.1739 |0.0138** (0.0000***|0.0000***|0.0041***|0.0006***|0.0000***|0.0000***|0.0011***
Sign | 0.0930* [0.0001***| 0.2854 0.0023***|0.0002***|0.0930***| 0.0445** |0.0000***|0.0000***|0.0000***| 0.0930*
Wilcoxon| 0.3452 [0.0002***| 0.3042 |0.0132** |0.0000***(0.0049***|0.0027***|0.0000***(0.0000***|0.0000***|0.0012***

i
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BOPRERe IR THEYREMIRTES

EANER S
¥ *Apdtp
-5 -4 -3 -2 -1 0 1 2 3 4 5
AAR (%) 1.8776 | -1.209 | 0.6163 | 5.1953 | 0.7370 | 0.9298 | 1.4216 | 3.3064 | 2.9094 | -2.2435 | 0.6123
t-test |0.0028***|0.0055***| 0.1105 |0.0000***| 0.1005 | 0.0483 |0.0174** |0.0000***(0.0001***|0.0003***| 0.1417
o-value CDA |0.0063***|0.0009***| 0.1787 |0.0000***| _0.2215 | 0.0628 | 0.0536* |0.0000***|0.0009***|0.0001***| 0.3053
Sign  |0.0006***|0.0060***| 0.2363 [0.0000***|~0.5000 | 0.2363 | 0.3597 |0.0021***|0.0060***|0.0060***| 0.3597
Wilcoxon|0.0035***|0.0019***| 0.0806 |0.0000***}-0.3440 | 0.0551 | 0.0620* [0.0001***|0.0005***|0.0010***| 0.2081
@7
AAR (%) 2.9969 | 5.4087 | 1.4537 | 1.3119 | -2.5143 | 0.7785 | 4.7672 | -1.6346 | -0.7397 | -3.5461 | 3.2405
t-test |0.0000***|0.0000***|0.0217**| 0.0341** |0.0001***| 0.1194 [0.0000***| 0.0119** | 0.1208 |0.0000***|0.0000****
o-value CDA |0.0001***|0.0000***|0.0155**| 0:1115 ,10.0000***| 0.3192 {0.0000***| 0.3197 | 0.1583 |0.0000***| 0.0074***
Sign  |0.0002***(0.0001***| 0.1406 | 0.0754*.|0.0006***|0.0363**|0.0000***| 0.0363** | 0.0754* (0.0001***| 0.0000***
Wilcoxon|0.0000***|0.0000***|0.0268**| 0.0365* /|0.0002***10.0620**|0.0000***| 0.0194** | 0.062*0 |0.0001***| 0.0000***
EANER S
AAR (%) 1.8356 | 4.8263 | 1.2209 | 0.5169 | -4.1706 | -0.0656 | 3.9547 | 0.4767 | -0.8854 | -3.2640 | 0.4916
t-test |0.0011***|0.0000***|0.0413**| 0.2304 |0.0000***| 0.4594 [0.0000***| 0.2400 | 0.0740* |0.0000***| 0.1583
o-value CDA |0.0048***|0.0000***| 0.1612 | 0.4695 |0.0000***| 0.2048 |0.0000***| 0.3298 | 0.0114 |0.0000***| 0.3221
Sign 0.0754 |0.0001***| 0.3597 | 0.2363 |0.0000***| 0.3597 |0.0002***| 0.2363 | 0.0754* |0.0000***| 0.5000
Wilcoxon({0.0030***(0.0000***| 0.0695* | 0.1760 |0.0000***| 0.3585 |0.0000***| 0.2750 |0.0307** |0.0000***| 0.1710

i
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48~ 2 E !

BAPERS IR TR FEMIR LSS

E T
FitApstn
-5 -4 -3 -2 -1 0 1 2 3 4 5

AAR (%) -1.1195 | -1.0734 | 0.2244 | 1.3416 | 0.7187 | -1.4538 | 2.5814 | -0.6501 | -0.2688 | -0.8555 | -0.8115
t-test |0.0125** | 0.0513* | 0.3545 |0.0074***| 0.0937* |0.0015***|0.0002***| 0.0624* | 0.2469 |0.0173** | 0.0144**

o-value CDA |0.0139** | 0.0442** | 0.2456 |0.0046***| 0.0605* |0.0009***(0.0001***| 0.1583 | 0.2953 |0.0367** | 0.0128**
Sign  [0.0010***| 0.0223** | 0.1006 |0.0003***|0.0088***|0.0003***|0.0000***| 0.1807 | 0.1807 | 0.0502* |0.0088***
Wilcoxon|0.0004***| 0.0125** | 0.3633 |0.0009***{.0.0180** |0.0002***|0.0006***| 0.0693* | 0.1205 |0.0036***| 0.0072**

ST

AAR (%) -1.3356 | -1.2825 | -5.861 | -2.7825 | -1.6222 | 0.6026 | 2.8551 | 0.8944 | -1.6454 | -1.1609 | -0.6729
t-test [0.0000***|0.0011***|0.0000***|0.0000***|0.0035***| 0.1155 ' |0.0000***|0.0368**|0.0002***| 0.0100** | 0.0844*

o-value CDA |0.0000***|0.0012***|0.0000***|0:0000***[ 0.0168** |-0.0366** {0.0000***|0.0179**|0.0006***| 0.0169** | 0.1057
Sign  [0.0002***|0.0001***|0.0000***|0.0002***| 0.0363** | 0.3597 |0.0002***| 0.2363 |0.0021***| 0.0156** | 0.0754*
Wilcoxon|0.0000***|0.0002***|0.0000***|0.0000***(0.0040***|.-0.1179 |0.0001***| 0.0866* |0.0006***|0.0074***| 0.0213*

¥4

AAR (%) 0.8138 | -1.6409 | 0.0817 | 2.0578 | 3.3936 | -0.2819 | 3.3243 | -0.1104 | -0.4002 | -3.2455 | 2.5418
t-test | 0.0206** [0.0004***| 0.4231 |0.0002***|0.0000***| 0.3606 [0.0000***| 0.4304 | 0.2461 |0.0001***|0.0000***
o-value CDA |0.0100** |0.0017***| 0.4260 |0.0001***|0.0000***| 0.4317 |0.0000***| 0.4826 | 0.4579 |0.0001***|0.0000***
Sign | 0.0754* |0.0021***| 0.2363 |0.0060***|0.0002***| 0.0754* |0.0001***| 0.3597 [0.0060***|0.0006***|0.0001***
Wilcoxon|0.0087***|0.0002***| 0.2685 [0.0003***|0.0001***| 0.3087 |0.0001***| 0.3585 | 0.0415** [0.0004***|0.0003***

=
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(-5,0) (-2,0) (-1,1) 0,2) 0,5) (-5,5)
CAAR (%) -6.0815 | 0.7016 1.0326 | -2.6141 | -5.2487 |-12.2812
t-test (0.0001*** 0.1850 0.1145 |{0.0057** |0.0001***|0.0000***
CDA [0.0003***| 0.0338** | 0.0233** | 0.0402** |0.0035***|0.0000***
Sign |0.0000***| 0.1538 | 0.1538 | 0.0758* |0.0002***|0.0000***
Wilcoxon|0.0001***| 0.1018 | 0.1070 [0.0100***|0.0003***|0.0000***
T it -
CAAR (%) 11.3444 | 9.1112 7.9960 | 3.9754 | 8.9163 | 17.2289
t-test  (0.0000***|0.0000***|0.0000***| 0.0143** |0.0022***|0.0000***
CDA [0.0000***|0.0000***|0.0000***|0.0037***|0.0004***|0.0000***
Sign  |0.0000***(0.0000***|0.0000***| 0.2211 | 0.1239 |0.0000***
Wilcoxon|0.0000***|0.0000***|0.0000***| 0.0994* | 0.0065** |0.0000***
Fixz
CAAR (%) 2.0240 | 6.2272 | 9.9639 | 8.1808 | 22.2240 | 20.7956
t-test 0.1692+ 10.0000***|0.0000***(0.0000***|0.0000***|0.0000***
CDA 0.1389 10.0000***10.0000***{0.0000***|0.0000***|0.0000***

p-value

p-value

PVallelSign | 0.5000 |0.0001%*0,0000%+*]0.0000***[0.0000%**[0.0001%**

Wilcoxon| 0.3880.{0.0001***{0.0000***|0.0000***|0.0000***|0.0001***

e

CAAR (%) 8.6928 | 7.1928 | 3.3577 | 6.0414 | 7.3277 | 6.2599

t-test  |0.0000***|0.0000***| 0.0184** ]0.0001***|0.0005***|0.0004***

CDA |0.0000***0.0000***| 0.0620* -{0.0006***|0.0070***|0.0004***

Pvalue G 0.0214%% [0,00017] 0.0494%* |0.0007%**| 0.0214** [0.0081%**

Wilcoxon|0.0002***|0.0000***| 0.0459** |0.0004***|0.0020***|0.0014***

Te1

CAAR (%) 9.4355 | -0.4239 | 3.0314 | 3.9111 | 2.8658 | 11.5228

t-test |0.0000***| 0.3786 [0.0073***|0.0020***| 0.0806* |0.0001***

CDA |0.0000***| 0.0503* | 0.1897 [0.0003***| 0.1053 [0.0014***

p-value Sign  |0.0005***| 0.3601 |0.0005***[0.0054***| 0.5000 |0.0017***

Wilcoxon|0.0000***| 0.4339 |0.0040***|0.0026***| 0.0963* |0.0002***

oYL T 1% ¥R E
** % o7 3 5%EE F oK
*4om i 3 10%E8 % oK
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(50) | (200 | (1) | (02) | (05 | (-59)
CAAR (%) | 4.1634 | -3.7194 | -0.2815 | 4.3658 | 0.7081 | 4.9371
t-test |0.0043***|0.0041***| 0.4000 |0.0010***| 0.3538 | 0.0239**
o-value| DA [D.00L1**10.0003***| 0.0749* | 0.0184** | 0.0958* | 0.4229
Sign | 0.0147** |0.0354***| 0.5000 |0.0017***| 0.5000 | 0.2366
Wilcoxon|0.0087***|0.0042***| 0.4493 |0.0019***| 0.3585 | 0.0381**

Fir-
CAAR (%) | -1.3620 | 0.6066 | 1.8463 | 0.4770 |-1.4588 | -1.3670
t-test | 02125 | 0.2651 | 0.0777* | 0.3365 |0.0720* | 0.2061
o-value|CDA | 02878 | 02002 | 0.0563* | 0.2462 ] 0.1508 | 0.3999
Sign | 0.1808 |0.0494** [0.0026*** 0.1003 |0.0494**| 0.1808
Wilcoxon| 0.1519 |0.0352** |0.0072*** 0.0779 |0.0402**| 0.2686

AN EINN
CAAR (%) |-12.2857 | -3:8067 | 1.8383 | 4.3531 | 0.8722 | -12.0162
t-test  |0.0000***|0.0000***| 0.0166** |0.0000***| 0.2430 |0.0000***
o-valuel—C2A [0.0008/7/0 0000 YR ™N\®,0000™| 0.0583* 10.0000*>
Sign  |0.0000***|0.0005***|0.0017***0,0005***| 0.1405 |0.0001***
Wilcoxon|0.0000*#*0.0001***[0.0050***|0,0001***| 0.2495 |0.0000***

24
CAAR (%) | 44196 | 51652 | 6.4344 | 2:9298 | 1.8251 | 6.5264
t-test | 0.0191** |0,0012***|0.0002***| 0.0398** | 0.1678 | 0.0177**
o-value|—CDA | 0-0006900 SU010.000757¢48.0241** | 0.0723* 100055+
Sign | 0.0748* | 0.0854** |0.0054*** 0.2366 | 0.5000 | 0.2366
Wilcoxon| 0.0168** |0.0010***|0.0002***| 0.0930* | 0.4033 | 0.0203**

L E D 1% F R
**ioon i 3 S%REE kB
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#4-11 ~ .o A3 5 2000# 3 2009# A2 &5 15 & seit 4

ER| Az H3E T2 @ 3 :ffrl‘fﬁﬁé ¥ E R LZ FEH = #(E) Az AR R i
(A) P 4E(B) || % #:(C) A+B-C=(D) (F)=D-E
2000 | 6,993,099 103,157 2,475 7,093,781 6,681,685 412,096
2001 | 7,061,444 70,329 1,984 7,129,789 6,802,281 327,508
2002 | 7,122,387 62,272 1,329 7,183,330 6,925,019 258,311
2003 | 7,202,263 81,364 1,488 7,282,139 7,047,168 234,971
2004 | 7,297,358 96,614 1,519 7,392,453 7,179,943 212,510
2005 | 7,409,953 114,904 2,309 7,522,548 7,292,879 229,669
2006 | 7,531,773 123,853 2,033 7,653,593 7,394,758 258,835
2007 | 7,659,643 130,515 2,645 7,787,513 7,512,449 275,064
2008 | 7,767,945 111,057 2,755 7,876,247 7,655,772 220,475
2009 | 7,838,643 73,184 2,486 7,909,341 7,805,834 103,507
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¥ av € 7 A 704p B 42(Serial Correlation) st p 2% 4p B 2. (Autocorrelation) % i* 4 o 3K 74
BERG AT RS TG NIRAE AP MR P AP R TR R S
R F oA Bt - R R et g Y RS PTR AR ]
I =2 (Ordinary least squares » OLS ) ; 4e% f 7o FAEF AL 476 A2 B 7[4p B
P Ap AP AR S R AT 0 R - o] T2 R
(Generalized least squares » GLS)frp %% i (Auto-Regression » AR) A k12 & 53t o

HuwfFriigkdo™ om0 & 412 G B ERH TR VPSS Rl e
FH 2 4B EREAFT OBV RS S R FA TR 2 414 2§ £4
1%~ A2 415 2R ELITES

2412 FREAF TR NFPS 5 R FHIAITHE

£
TP | CAAR [arptar k| a 5 FIRR 5 FlEx £4
o |RREAERERR s s (RIS |2
CO) 190 | % (%) {0 i | 6 RE(0) | $908(>

2000/8/14| -10.08 | 219.74 6.66 320 0.850 72.57
2001/8/17] 7.09 201.34 5.83 200 0.850 63.88
2002/4/16] 9.11 288.97 4.25 200 0.425 55.76
2003/1/13| 8.51 235.53 3.50 200 0.250 46.86
2003/8/22] 0.27 190.70 2.87 280 0.250 43.10
2004/5/30] -2.31 287.64 241 300 0.125 46.32
2005/5/20| 5.16 278.87 2.21 300 0.125 53.48
2008/9/22| -5.04 343.11 2.86 200 0.700 89.65
2009/4/14| -0.66 343.11 2.86 200 0.700 90.76

FOAL3 R AT R F AP S R I T

ERF
Fi2p | CAAR [RGB GFTRAM|ER S B IRA S FIEXREY
EF5&|ERE fﬁﬁ%ﬁ?'“ AN

OO lar(+ i | #00) | (b [wR)| 2 (+

2000/8/14| -12.28 | 219.74 6.66 320 0.850 72.57
2001/8/17( 17.23 | 201.34 5.83 200 0.850 63.88
2002/4/16| 20.80 | 288.97 4.25 200 0.425 55.76
2003/1/13[ 6.26 235.53 3.50 200 0.250 46.86
2003/8/22 11.52 190.70 2.87 280 0.250 43.10
2004/5/30[ 4.94 287.64 2.41 300 0.125 46.32
2005/5/20 -1.37 278.87 2.27 300 0.125 53.48
2008/9/22 -12.02 | 343.11 2.86 200 0.700 89.65
2009/4/14| 6.53 424.07 1.89 200 0.700 90.76
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2414 Y ERF L5 ¥R S 5 i &TF B st B

CAAR X Y Z W Vv
T o 1.3389  265.4456 3.7233  244.4444 0.4750 62.4867
£ 6.6052  56.9760 1.5591 53.6449 0.3023 18.1955
B ik -0.3323 0.1147 0.9645 0.3266  0.0940 0.6010
% Ry hik 1.9542 1.6895 2.4570 1.2353  1.3435 1.8880
Normality test

Jarque-Bera  0.5757 0.6637 1.5059 1.3278  1.0423 1.0056
P-value 0.7499 0.7176 0.4710 0.5148 0.5938 0.6048

2415 FREAM T B AT S Rl FRAlE %

S ik t-Statistic P-value

o 39.3204 5.3745 0.0126

X 0.0069 0.1332 0.9024

Y 14741 0.5381 0.6279

Z -0.1238 -5.7936 0.0102

w -9.2303 -0.2507 0.8182

\/ -0.1774 <0.3732 0.7338

R-squared 0.7323 Durbin-Watson 2.8685

GLS and AR model Statistics

R-squared 0.9658 F-statistic 16.9544
P-value

Adjusted R-squared 0.9089 - 0.0208

(F-statistic)

d 4 4147 B f R R FTRER M S 0 BB S Rl F AT
AR TE - Y ¥ 5 RRRF AL R o7
CAAR =39.3204 - 0.0069*X + 1.4741*Y-0.1238*Z -9.2303*W -0.1774*V 4.2)
FUOE Mg R X RE(P LA REFATRGOAFETY R R ALY Ri(F & 8T AT
R &7 E RIS 33 % CAAR £ r4pht » H & ey L f 4p B
ok g8 A thBk2. P-value ¥ J‘X"é Mk ZRE(RE S P AR SR AT BRI S I 5%
FoRM o A7 Z REORA S PR RF A S RIS RO E © Blen 3 o B
% CAAR fpiict B %4

B A7 g y 2 ¥ S %i‘_i&ﬁf?/n\ 1574 ¢ > Durbin-Watson & 3 2.8685 » %tit
PR BT L8 N A A 22 ARG FETG TAEAIF LG p AR o Flp Mg (A
Fuh b o - Ap it g ) T 2 x (Generalized least squares 0 GLS) £ g s oiw ﬁr?

(Auto-Regression » AR)H-3] 2 & » H g % do 4-14 o SRR § Sl fF 0] ko R
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A gz fEfE A 4~ BRI B F M o ot B3] ch R-squared 24 Adjusted R-squared & 4
B % 0.9658 1= 0.9089 v i 5 - BHFE A R K H rﬂ;}ﬂ HodFAO0F L2 B

EART 1 A p R iA Y R ehp R BREOEEL A 0 THEAGSRER
(goodness of fit) & - & ** R-squared B % % <X 3| p B PP MER A e 3o
PRI A > F 2 IR > TP A E S Adjusted R-squared & E Y E R A B2

\\\Xr

BB B A R-squared BB TR o REMTFTEALES FAp NP F
B3 GLS 7 AR 3] e3> 5% 2 H £ 4p B 12 40R 28 > 4p >t OLS 1 R-squared
i@ 07323 GLS ¥ AR #-dl - kA FHE A ARSE - Fstatistic &{r
P-value(F-statistic) * % &5 st % % #ci fF 5020 AF ¥ 14 F-statistic 4%~ £ 1 $o3] 4887 ¥ -
~ -3 9 F-statistic & = 16.9544 £ P-value(F-statistic) = 0.0208 - # %2 #-3] P-value 7 i
3 5% F Ko Aom BEH S Rdr A AT HCRI O ¥ @ £ CAAR & 5%EEF R ET

FF- LR ZApRtL -

% 4-16 ~ 2 REA FEOR FHEPS S o FHoA R
CAAR X Y Z W V
T o 4.6233 274.4411  3.6156 244.4444 0.4750 62.4867
£ 11.5825 74.4746 1.6567 | 53.6449 0.3023 18.1955
B ik -0.2627 0.7956 0.8503 0.3266 0.0940 0.6010
# g hik 1.9978 2.8001 2.3338 . 1.2353 1.3435 1.8880
Normality test

Jarque-Bera  0.4802 0.9645 1.2509 1.3278 1.0423 1.0056
P-value 0.7865 0.6174 0.5350 0.5148 0.5938 0.6048

2ALT 2R FEAF TRV S I RLRFHI S5

R i jF ik t-Statistic P-value
o 83.1492 23.5454 0.0002
X 0.1828 5.9320 0.0096
Y -6.3520 -2.4418 0.0924
Z -0.0662 -2.5250 0.0858
w 107.0147 6.0709 0.0090
\V -2.2458 -55.6297 0.0000
R-squared 0.8936 Durbin-Watson 3.0468
GLS and AR model Statistics
R-squared 0.9977 F-statistic 260.0168
Adjusted P-value
R-squared 0.9939 (F-statistic) 0.0004
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d % 4157 avif R £ S i 0 RN 40T
CAAR=83.1492+0.1828*X-6.3520*Y-0.0662*Z+107.0147*W-2.2458*V/ (4.3)
BP X (P L ARFEATRRE A R P A TS W R E(B A 5 PRt
F oA REI ) 2K L CAAR S HApRE » B @ el s fApRE o & fhdken P-value %
X RU(F L SFATREOA Y R P E ) W R (B A 5 PR s s
R F) NV R H(E R #?ﬁﬁ%%ﬂﬁﬁﬁéiléﬁéi%%*ﬁl%,%ﬁ(
b ST RTR B A Y R B AT S RH(B A 5 B o R e R )2
m%ﬁ%*ﬁ’%ﬁjﬁi%%ﬁﬁéﬂ%CNmﬁ%—iﬁE@aféxux%ﬁﬁ
LAUFRTR PO £ BEE RACE ) W RE(B A 5 Rt st iR WA Rl 5) -V

RUE(ERETALG LY 5 p g £Toa)p 5

FlEERE S gk ﬁﬁ?ﬁ??{] 1 Durbin-Watson & 3.0468 » 7= g %o TAL A 7|

)

[

o

Fig p2tphil - e Ficdlt g o o FHHCE) 9 R-squared &4 Adjusted
R-squared & 4 %] 5 0.9977 4+ 0.9939 " #p #>+ OLS &7 R-squared & 0.8936 * 1% » % 7%
% GLS &2 AR 03] 12 & &3¢ OLSHIAE o & ¢Hji g v 0 18 arpt 5 e b 103 4
WX L CAAREE 4 5 BARAPH & 7o REHTE R L CAAR G — T L -
@ F-statistic & {- P-value(F-statistic) 4" %] % 260.0168 4+ 0.0004 - % %8 $i-%] P-value & :% %
1%%8 ¥ K& - Bom ok Rl 2R E CAAR G ¥ - =R PR .
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