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Abstract
The simultaneously diagonalizable (triangularizable) problem of matrices is originally
discussed by MocCy in 1936 [1]. In 1985 R. H. Horn and Y. P. Hong gave a necessary and
sufficient condition for this problem [3], [4, 1.3.12], [4, 2.3.3]. In this article we obtain some
results of simultaneous diagonalizable (triangularizable) properties related to the polynomial of

matrices.

Key words: Simultaneously Triangularizable, Simultaneously Diagonalizable, Lagrange

Interpolating Polynomial.
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1. Introduction.

Let N be the set of nature numbers, ne N , M, (C) be the set of the
n x n complex matrices, and A * be the Hermitian adjoint of 4 € M, (C)
Two diagonalizable (triangularizable) matrices A4,Be€ M, (C) are said to be

simultaneously diagonalizable if there is a nonsingular matrix S € M, (C), such that

S7A4S and S'BS are both diagonal (triangular).
This problem deduced from N. H. MaCcoy [1] in 1936, and Y. P. Hong and R. H.
Horn gave an equivalent condition in 1985. ( [3], [4, 1.3.12], [4, 2.3.3]).

Theoreml. [4, 1.3.12] Let 4,B €M, (C) be diagonalizable, then A4 and B

commute iff they are simultaneously diagonalizable.

Theorem2. [4, 2.3.3] Let 3< M, (C)be a commuting family, there is a unitary
matrix U e M, (C) suchthat U* AU isupper triangular forall4 € 3.

In this paper, we will discuss some simultaneous diagonalizable (triangularizable)
properties of a matrix 4 € M, (C), with the polynomial f(4) of 4.

2. The main results.

Lemma3. If H € M, (C) be a Hermitian matrix with distinct eigenvalues, then H can

be written as a polynomial of H*, for anyk € N .
Proof: Since H is Hermitian, it can be unitarily similar to a diagonal matrix A , with

real eigenvalues. That is, exists a unitary matrixU , such that H =U * AU, where

A = diag(A,,4,,++,4,) , with all A eR, Vi=12,---n. Then H* =U*AN'U ,
where A* = diag(A;,25,---,A), foranyk e N .
Let f(¢) be the Lagrange interpolating polynomial of (1},4,),(15,4,),-+,(A, 1),

thenf(/lf) = /lijvi :1,2,..._}1 .

Then f(H") = f(U* A'U)
=U* f(AU

=U*diag(f (X)), f (), f(A)NU
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=U*diag(4, 45, 5 4,)U
=U*AU=H .

Lemmad. IfB,H € M,(C), and H is a Hermitian matrix, then B commute with /*

forany ke Niff B commutes with H .

Proof: "<=" Clearly, if BH = HB, then BH* = (BH)H = (HB)H = H(HB) = H’B .
By induction, we have BH* = H*B, for anyk € N .

"=" IfBH* =H'B, for somekeN, by Lemma 3, H can be written as a
polynomial of H* , ie. H=f(H") , for some polynomial f(¢) .Thus
BH =Bf(H")= f(H")B=HB .

Theorem5. If H,Be M, (C), and His a Hermitian matrix, then H and B are

simultaneously diagonalizable iff H*and B can be simultaneously diagonalizable, for
anyke N.
Proof: Use Theorem 1 and Lemma 4, we have
B and H are simultaneously diagonalizable.
<> B and H commute (by Theorem 1).
< B and H'commute (by Lemma 4) .

< B and H' can be simultaneously diagonalizable (by Theorem 1).

Clearly, if Bis commutes with 4, then B commute with any matrix polynomial
of A. Since any nonsingular matrix 4 € M, (C), the inverse matrix A" of 4 can be
written as a polynomial of 4 [4, 2.4.4]. We have the following theorem.

Theorem6. Let4,Be M, (C), and 4 be nonsingular, if 4, B commute, then A™'

and B commute.

Proof: Since A™' = f(A) for some polynomial f(¢), we have

AB = BA
= f(4)B = Bf(4)
= A'B=B4".

Corollary7. Let4,B € M,(C), and 4 be nonsingular, if 4 and B are simultaneously

triangularizable, then A~'and B are also simultaneously triangularizable.

Proof: By Theorem 2, we have if 4and B can be simultaneously triangularizable,



P ERR AR AR 2 —Samal S

then 4 and B commute. And by Theorem 6, we have 4~ and B commute, thus A~ and

B are simultaneously triangularizable.

Lemma8. Let 4 € M (C)be a given normal matrix with distinct eigenvalues, then
there is a polynomial p(¢) of degree at most » — 1 such that 4* = p(A4).

Proof: Since 4 is normal, A4can be unitarily diagonalizable, i.e. there is a unitary
matrix U , such that
A=U*AU ,where A=diag(1,,4,,"--,1,) .

Then A*=U*A*U, whereA*=diag(/{l,/?;,---,/in).

Let p(¢)be the Lagrange interpolating polynomial of (4,, 21 ), (A, A4,), e, (A ﬂ;n ),

n?>

ie. (p(4))=4,, then

A =U*N*U=U *diag(, A+, 4,)U =U *diag(p(2), p(As )y, p(A,))U =
U*p(A)U =p(U*AU) = p(A4).

From lemma 8, we can get the following result.

Corollary9. Let4,Be M, (C),and A4 be normal matrix with distinct eigenvalues,

If 4 and B are simultaneously diagonalizable, then 4 *and B are sim also ultaneously

diagonalizable.

By the equivalent condition of simultaneously diagonalizable and the commutative

properties of the diagonalizable matrices, we get the following property.

Theorem10. If 4, B € M (C) are two diagonalizable matrices with distinct
eigenvalues, then 4, B are simultaneously diagonalizable iff there exists a

polynomial p(¢), such that B = p(A)

Proof: "<" Clearly, Assume A is diagonalizable, letA=S"'AS, where Sisa
nonsingular matrix and A =diag(4,,4,,---,4,) .

If B = p(A), for some polynomial p(z), then
B=p(ST'AS)=S"p(A)S =S "diag(p(4), p(A,),"+, p(1,))S.So Aand B are

simultaneously diagonalizable.
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“=”1f AB = BA, by theorem 1 4, B are simultaneously diagonalizable, assume

A=S"'AS, B=S"'3S,where Aand I are diagonal matrices, let
A:diag(ﬂlaﬂza”'a;tn) > ZZdiag(,u],,uz,-“,,un).

Let p(¢)be the Lagrange interpolating polynomial construct by
(119/11)’(129;“2)""a(ﬂnnun ) 1.e. p(ﬂ’i) = ﬂi9Vi =12,---,n.

then p(A4) = p(S™'AS) =57 p(A)S =S "'diag(p(4,), p(L,), -, p(4,))S =

S7diag (s, pty -+, 41,)S=S"'ES =B .
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Abstract

January effect and Chinese New Year effect means that the investors will have excess return
in January and Chinese New Year. In this research, we examine whether the January effect
and Chinese New Year effect exist in Taiwan's stock market by using the GARCH (1, 1) model
during November 1995 to December 2003. The empirical results from GARCH (1, 1) model
substantiate that January effect and Chinese New Year effect exist in Taiwan's stock market and

the return is higher than other months fifteen days before Chinese New Year.

Key words: January Effect, Chinese New Year Effect, GARCH Model
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T H RUE B B0 £ 15 252 11 5 TR A TT H B0 BT HA O 18 i T 2 e g o 2 L At
A2 FE TR o Fama (1970) 15 <2/l it SR RO TR IRE 73 B iR B 4048 (strong form
efficiency) ~ PIREARUZR (semi-strong efficiency) S 5555428 (weak form efficiency) © BEE i
AR T H BOE BRI i R aa B zs 114 o BiS sl 8BS NE 7 i A et H
S > Keim (1983) %2R 1963 2 1976 Ff NYSE Fl AMEX — H 17372850 &5 > HeAth H
17} + Jaffe Bl Westerfield (1985) #E8i 1970 & 1983 [ 5 3845352 Z 48 ¥ B Nikkei-Dow
TRBFEAE BEZ 15T H R + Corhay ~ Hawawini B2 Michel (1987) FF%E 1969 5 % 1983 4= »
KB~ B~ B R EE R (R TR T A5 - 8 B 5 B B PRI IRy B ) T H AU ¢ Chan
Khanthavit & Thomas (1997) #3147 (SES) ~ FE2KPEEE (KLSE) 1% (B & B 7 1E T
HZUE  Tong (1992) 3L 1980 FA UL T 55 H T HAUE © Yen B2 Shyy (1993) #
B 1976 % 1990 FFERRRM ST > fEPEBIBEINTE LT 2828 - 28 1962 FETIE
Erhi 0 1993 M EESFAGE S EE (B A IR LGS » IS EE R A R E
AT 0 1995 FEEAT AR TS o AWFFRERET 1995 4 FME S s ER b K FHER
EHS R AT H B HTRE

JE\Fz 3 38E (risky averse) B EEHE N ANMERTEFrA e 5 2 2RI - TRBAVE B S A HHRH
TS B RS © Metron (1980) fi i <Rl i S5hH 727 PRAG IS E 2 BlRE > AZHF [ 2 5
FLHY (heteroscedasticity) RE o —fif B FR 0 kbR £ 22 2 % L8 (GARCH) BHU (Bollerslev,
1986, 1990; Engle, Lilien and Robin, 1987) [RIIF{H3 1% SR EL R &y » i I 7 o 5
B I LAk ) 7t S 5 e L At 5o 2R A R YT B Y - 0 o A e S e B L e Bl
PR S B RRAY o AL DU K i e % 82 8 F 8 GARCH (1,1) fAU > BZ2 2208 ik -
BB T 5 S A AR T H B B BRI -

KRCBRATE S - e TUET - 55— A B AF T H U S B BT UE G » 2R = AR E R
K HF L BVUA R R AR E ~ (hETBE A - B TR R hdiam Btk

A~ TR B

fx 2K AR e H BB BRI REA 4 18 > LR THRIEIR L IR (tax-loss selling
hypothesis) | ~ [ & &ffi{E&T (window dress hypothesis) | ~ [ JiREIERE (liquid hypothesis) |
[ 385 S FEARER (overreaction hypothesis) | ©

FRIRE T (Rozeff, 1986; Ritter, 1988; Dahlquist & Sellion, 1994) F- i B L& H
MR B > BB AR ORI S e R E T - MAEHTH— Al - S
JERHIBE R - A HLS T H B s NEEREE - (5150 H#dias & i A H 43 © Fortune
(1991) FEHRILBLARGR AR TG LT TG - NBREER TP BEAFGMEHEC
FrRUREE TR ERE B 7T H MR RN TY g EETTH I E
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EREE RS TR AT 12 AEEEIREMS © Gultekin (1983) LA Kruskal-Wallis H #E
EAEH 17 {18 B 2R B I SR S A R R A PR R - JCEAE T A I SRR -
I T H AR R R B R AR o EEEANEMARS > K EE ] ae sl 2 8@ S i
TCH BB F R E R

EAf{EER (Ritter, 1988; Ritter & Chopra, 1989) HIFERS A FIE NAEFIRER LR - 13
TEARE > gEEEE HEBRNRE I EEEEE 2R KBEiAEE AR
& A o M E 2 %38 aiiRETTH M - (150 H8RMA# 5 o Haugen and
Lakonishok (1988) #8570 H 13 AY i H A= /2 8 FlE A AR AE IR e R B JR S A g 1
(BB B 5 FERR A0 T H P al R b i B A A - R e th w5 R (R e e
{E2&t (risk-preference swiching hypothesis) ©

TRENEERET (liquid hypothesis) 12 1% E & 1EF R RF i) S K EIREIFE (iquid profit)
» FERRERI T H &8 2% BRI E S AR T » IRToT H 8RS © Ogden (1990) #
BUE RSB I R 3 2 SRR E BOR B AR B RN HE— (B R B EOR
PR - WA IRBIMERE 2 T A RUE - 2EE S KT B ETRTESREFIE > Tong
(1992) PR R 2@ iR Bh MR T B AU - Ligon (1997) 38 E T IR EN M ERERE T A
RIERI52E - Mills B Coutts (1995) #2571 H RUERASHC B p Bl eI PR -

i & 7 JE R (overreaction hypothesis) ° DeBondt and Thaler (1987) iff%% NYSE % 22
% > BUEERESLCIANES > S EaEARBEESRNER T REeH R EEk
RS » TTERAEERIN K 22 88 4£4F 7 H © Banz (1981) and Reinganum (1983) Lakonishok and
Smidt (1988) B Thaler (1987) #8570 H RUE R @ A5/ MRS » R/ INE 5 (el v > PR
M > Keim (1983) and Reinganum (1983) #E 8/ N A oC H &0 & 58 A= 15 o0 H i B ia a2
GRS K °

S~ TR AL

A F =28 N e (e R R B R 8 H U (&R - W5 HARIAE 1995 4 11
H 3 HZ 2003 £ 12 A 31 H : BRI S @B % & R (TET) o

PR ZE TG (R) B EF H IR (E U Fe B $ 872 43 (logarithmic difference) ° F3E
100 - [tEAN

R, =100*[log(p,) - log(p, )]

Horfr P F325 ¢ H VR I (EFE 8 o 3% 1 SRR AT I i B A e (0 BORs F) B271
HIBEARA R - R 15 L TR ITGHUBIS A S 55 2 TR il R (> W i
S ER I o DIAREHER O - Sy BT 2 BB TERIRRE (skewness) (%
8o EHEMISRILE - BEHREARSE - EriiiSR RE - R o B
SIC R PEIEERE (kurtosis) » FREGEE KRS 3 » Fomid —MH 5 B s g /3L (leptokurtic
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distribution) ° Jarque-Bera 7 R& /il i€ [FIF 75 & — AR R s I RE A i Re i » LR T
s T-K 1
—7;—{5 +Z(K—3)]

HPTEKRAY SEREBAE - KBERMRE - HHH ES — B M (degree of
freedom) £ 2 1) X% 3HC » % 1 FECRAYE EMECEE (J-BN) FEH - 1F 5% IREE K UE
o TR R RO SR RER o it b R b AE S (R RE B RN RE M

H X FH B (autocorrelation) 1@ & F 2 I & — HRf ] S0 91 ek S 1) 1S T FH AR PE - (temporral
dependence) B T FEFAME R B EAURHESL > W AEBREENSF o — Bk
P52 (L i B i sl P <5 <l O (A, » AR B s H (B ~ R~ H > &) 9> AfgE
TZAE B F AR - A37LL Lijung-BoxQ (L-B Q) fAEHEE R i s { R, } K H2R 77 |
{R?} 1EERE HFERIRE (BIA13% 1 Y L-B Q (9) ~ L-B°Q9) % EHIfE 9) - L-B Q
e :

2

m 7

Q (m) =T (T+2) ,Z:‘ Tij
Hp T RERAR -, £558 (8 5 EAHRRE > Q (m) AT DS B HEERS B HAHRFE L (m)
X% M © 3% 1 /1 L-B Q #fiaHE » S REERfi i ke EREAII T - £ 5% HIBHE

JKHETR > f7AE HEAHER - INIEZE A AE 9 (852 50 H Py s 2 e R e v B X i -
T A & R 7 5 A E B EAHRR - (s IR oA 2L 8 ) me B G BE s RS A B ) 22
B -

iR RS R AR 2 fE ~ SR BB AR IR (covariance) TR VLTSN > ANERIRH
SEm o - I E B 1S B ERUR - FOE— BRI - &3k Bl JFk K HE > 2B
TRERRE » [BREME (stationary) RFFEIES ¢ & #F LM - ILESIHE IR @S Hhos i =
TEE > A IEE B o 5 E 8 DR E MBS TR A > HITEr e A e i AR B
300 i (spurious regression) ° KL > DURR B3 & RHES T 2 BRI S - A B0 E 8
[FJEEFRHEL © ADF (augmented Dickey-Fuller) BLERf@ E (unit root test) HE & B HT & ER#HE
(Dickey and Fuller,1981) » g & R 5 -

Ax, =, X, |+ Zn:,b’iAX,_i +¢&,
Hrf A B—RZE/EENT (first-order difference operator) ’* €, 5 H % (white noise) 3R
7 o ADF € (MR M RA B RIRE T - o, BEE R - HITERE MEE - 815
TEME o 3% 2 HEAEH) ADF W€ (E223 b7 RIS v S5 i o5 125 e 1 S - HL g 2 1
B (n) B2 - (158 ADF R0 BEHERE o IL— MR RS eI E 1 M8 2 — &
5 RIS (R RE 25 > TEASCRRTERURRAS R P > 152 v A e e L 25 S PR R 22
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1997/07/30 2001/04/23 1997/07/30 2001/04/23
1999/06/02 2003/05/05 1999/06/02 2003/05/05
1 £ 2 FEM&

I8 TR T T (A A B MR o S B S B T 23848 - ARCH RUR b€ B 2
AR P E B B o LM #EETHE FH 2R € ARCH BUR (Engle, 1982) * LM (k) Mi%E
IRfGET & R B—HEER k19 X° /00 - Kb T BEAEE > R? B L OLS fhE i)
B2 (auxiliary regression) FUPIE (REE » k 7% B HARY - FHAFTE B FHR > KA T5{E
AL ARCH R - FoAMic Bt a8 2 je & B IE AR R R A i B o 5% 1 LB BAEAR S
N FAE H AR - 7E1F ARCH e RE > P EE% H B S Ei 75— ARMA (p,q) J&F2
28 p,q WLERRIRFEIR AV NEAE HHAHR < 32 2 51H ARCH eGSR - 7E (A5
SRR A B IRAERARYRTEE T (RN N LB-Q #EETHE) - R #iGTHE » 18 5% /K
T BE RN HERSR > FRIEE ARCH # 2B 1IRH 1  RRPRER IR > %& A
AR T B E b - W3R DL (G) ARCH AU E S S3bT 5 2245 & el S e J e o

1 iR AR B R - 1995 5 11 H -2003 & 12 H

HEFEE IFEFEEL
E 2N 4 2169 2169
REE 0.007518 0.009249
R 1.87338 1.635478
fix K AE 6.439389 6.172055
fix/ | ME -6.448067 -6.75741
fm7RE 0.100908 -0.023424
0.052595 0.052595
I FE 3.814752 4390415
0.103199 0.103199
J-BN 63.67379% 174.9161+
L-BQ(3) 57.320% 14032

L-B Q (6) 57.517* 16.844*
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L-BQ (9) 58.548* 18.801%
L-B’Q (3) 170.49% 153.00%
L-B’Q (6) 285.40%* 253.97%*
L-B’Q (9) 376.51% 308.60%*
ADN (n) -39.87471 (0)* 22.72117 (3)*

[RREFRBERIEREMRE TRV ESRARIRES
J-BN 73 Jarque-Bera BREDECIBEE
L-BQ fl L-B°Q DRIR BB A G REFSEEHEMEEZMETE -

ADF (n) #3585 n HIFVERIGTE -

* (RFRETE 5% MINE TEEE -

7 2 ARCH BURKE
k R S T s &Nt
1 25.47910% 35.09785%
2 82.78492 75.41019%
3 107.7643* 119.1980*
4 123.0345% 132.8119%
5 129.4305% 135.8916%
6 140.0464* 148.6267*
7 141.4814% 150.2802%
8 149.8038* 156.5029%
9 155.5304% 156.3233*
10 158.8418% 163.4733%
11 158.5347* 163.4374%
12 161.2348* 165.4579%
ARMA ( p,q) (1,0) (1,0)
L-BQ (3) 2.5934 6.0339
L-BQ (6) 2.9828 9.1102
L-BQ (9) 4.2903 11.118

ARMA (p,q) %3 p=1 » q=0 B -
L-B Q RREEEEE I EREEEMRETE » DBIZILE 3 ~ 6 9 BEIIGEHER -
* (LIRTE 5% HIKETEEE -

B BRI~ EE BT

P& NN IRE B E % S A HA A A e T L L > PR B FEEH (conditional forecasts)
BH B 1 > A8 % FE A (unconditional forecasts) FJEEKN > Engle (1982) & St i ARCH A
F R ABELLZE (maximum likelihood techniques) » [A]HRE{di & 1—H<p i B 01 38R B ) 71 7 {1 B A
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28 5 BB Bollerslev (1986) ##/E ARCH A )R A3 R B 55— ARMA 872 » #REL
GARCH (p,q) A » HAGEE - 5F EEME » [RS8 E IR - AR

R, =a, +u, ey

o~ N(0.B) ®

h, =b, + Zp:b,.h,_i - icjuf_j 3)
i1 =1

e (1) BRI { R} AR E /22 (conditional mean equation) ¢ 75
I u, HATHARAAE SR & Vo kE - IE—3VE B G AT q FATERIRR = 1 77 (EEEAT p HAfR
TRt A BEENEC (3) HUfRf 8 BB 52 X (conditional variance equation) * h, £—
ARMA 852 o 5 7 e (R B (R B AR AIRE S » BALVEME by =05, =20>¢; =0

)S’apzb +Zc A RBLRFTEZH (ap, by, ¢o) REIRALLAEE < FATERI b,
s GARCH (p,q) THALEALE Engle (1] ARCH (q) 587 o —{E &R ARCH 1R A]
DL— {5 55 K5 10 GARCH AU s > 33 1/2 GARCH AU+ BHEB » 75 5 3 e B A

st JCHREB R IERE - 2 Q) TATEEEHRELLARIE » —ESREHT ARCH fRALEL
NGy e L — PR E o

4.1 ~ BRI RE
TEC JEMBE FHAY GARCH (1,1) BRAISERE |- » Tt HRUER] GARCH (1,1) fRAI -
R, =a,+aR, , + D +u, 4)
D=1 fUEItH ~ BHifT 15 K ~ HHitk 15 X ~ BEiF(E 15 K
D=0 (UL EAh A 173

uly, ., ~N(O,h,) 5)
h,=by+bh, + clutz—l (6)
4.2 ~ AL EF B3

28 B AR SR R AERAI M E (2RR 1) 0 HR 5 R 0 1]
e 37 2 B AR (2288 Lo & Mackinlay, 1988) AT HA%E 2 (2] Scholes & Williams,
1977) [IR%E » AR 25— ARMA (p,q) UL - (k8 GARCH fEAI 1
EHE ARV AL B IR - RS2 B G - & ARMA (1,0)
FEFE > 76 3 HEREBET » WD BRFMELE - & p=q=0 - K[t » = FRZE A5
GARCH FAIES K (4) » TN @) ~ (5) B (6) #EUASCERE TT H K B B2 1 78R I v i e
F R ERE B o 3% 3 FIH DU AR DU E TR BB I i 2 i GARCH (1,1) &
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i

UGG HE AR & o

7 3 L EF 2 BR L 1E 5% BU/KHE TS - ([ i 55 807 12 005 T (R 8
by~ b, ~ ¢, HEAERILE (BDME 10% FI/KE L) - (REEMEIHEREL (b)) BIEfE s Hrp,
+e, B/INE 1 RS RS . SRR E 0 H Ljung-Box HIKHEBE ( L-B
Q) EHHEAREAIFAE B FRAHRE - By NIRRT 28 75 0 F AR e e E (L-B°Q) 1B
it ARCH R o H —{H i8558 GARCH FAU{ET-E i & f AU FE A (B B PR il fee 1 » v
DB LI S 3T -

GARCH (1,1) &I (b, +c,) FIEEHER FAQHI B i S B HHE M - s (b,
+c,) EFR R R RERI B SR M > 38 3 T AR 35S B S O e e O M o I
o%  HL (E55S 8 F 2Rt & B FHE MRS > HL R — @R P = - B—(EE
BIEREZS DR R —P IR - HAGE R

HL = log(0.5)/log( b, +c,)

AXFHHEER  HL B EH - bridiies iETSEEwREmrk et - FE
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Abstract

Recently, the method which makes data to be converted to a layer diagram has drawn much
attention to the educational statistics. These researchers used proper technique to let data present as
a hierarchical graph, for example, Forrester diagram and Concept diagram. Thus, presenting data
into hierarchical graph is important in data analysis. However, the empirical study shows that if
hierarchical graph is over-complex, then it often reduces readability and practicability. Moreover,
although nowadays there are many methods to solve the problem above, such as IM method, these
methods have their restriction. Thus, our first purpose is to analyze the algorithm problem of IMM
by using MATLAB program. Secondly, two methods developed by Liu are studied and compared
with IM. Finally, we apply these methods to build hierarchical graph of teaching in the unit of
number and count.

Our main results are as follows.

1.0n the algorithm of IMM, we point out two issues on reducing the number of crossing
edges.

2.0n the effects of three methods above, we find that the importance index of IMM is less than
or equal to that of EPM. And the importance index of EPM is less than or equal to that of

EPOM. Secondly, under certain conditions, the effect of IMM, EPM and EPOM is the same.

3.0n the application, we propose a hierarchical graph of teaching with high readability.

Besides, three important subgroups of concepts concerning number and count are found in

this graph.

Key words: Tllustrative Mapping Method, Edge-Path Method, Edge-Path Order Method, 1st-9th

Grades Curriculum Alignment, Number and Count.
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The Analysis and Forecast of ARIMA Model
— Daily Close Price and Returns Rate of Foxconn Stock
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Abstract

The aim of this research is to probe the best ARIMA model for the daily close prices
and return rates of the Foxconn stock, and to forecast the accuracy of prediction. We applied
Extended Sample Autocorrelation Function to determine the parameters of ARIMA model.
The data of this research came from the Foxconn stock price during January 1, 1999-April 30,
2006. We employed the goodness of fit and residual error test to selects the best model. Finally,
we performed the forecast and the analysis of ARIMA model. Our results showed that the best
model for daily close prices is ARIMA (0, 1, 4). Moreover, we found that the best model for
return rates is ARIMA (0, 0, 4). Although the forecast has a little difference between predicted

values and the actual values for both models, all fall into 95% confidence interval.

Key words: Foxconn Stock Price, Extended Sample Autocorrelation Function, Goodness of Fit,

Residual Error Eest, ARIMA Model
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VX, =¢,X,, +a,,

VX, =0 +¢, X, +a,,

VX, =0+, X, +Pt+a,,
Horpo o PRI (drift) o ¢ FRHSRIEISII (trend) > ¢, FEFLERE - a, FEOHEH
BT (white noise process) * a, ~(0,62) « HHEIRF(ER; » i FRREIBR ¢ 0 > F
SHEREBAS F M R CRER F RIS R e S e RER  EEt
BHOME AT MRS A BIEERAR - 0] <1 RESBUERELFEME LT
S o (0| = 1 (LR B BER IR H RIS A B R Mmoo > 1 fhF s
BB G TR - OIS AR 1B T HIE A S @R E - (L5 SR AR
() W5 > HIZEER RN B2 AT (56557 > 2005)

B BB S TR RIS - 0% a, - (.02 ) RURHERE: - I Said &
Dickey(1984) HEH 15 {ATIRT 21\ JEAE (lag) BB - F07F TS — ARAMU R - HRIIH
A R BT » TREIIIA P (B B MRIT7% 2 SRR 22 S A - (T
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HEHEA - T e e B - CCiE e (& it e ik Dl VR s E o1&

P
VX, =0, X, +ZBjVXz—j+1 +a

j=2

to

P
VX, =0+, X, + Z B,VX, .. +a,

j=2

t—j+1 t*

p
VX, =0+ X, +0,0+ Y B VX, +a
j=2

HEEIEA - Hy 19, =0 > FFAEHR - H, 9, <0 » NEERIR - HIEAGHE R - &
RILFIASEER » 55— PRI P - AR G - AP E AR - Bk
PRI o
(=) Bk

EMERBRE Hy:0=0 - H, 10 =0 Hrfi > ¢ B2E - MERATA A EETIZHEZ
% T - XEAERRATAE2BEREE S L - BRHIERNE - HEHEZH
M RIE AR thAS Ry LAMRS: - BRIEA HEIRHBAR SORGGERTI NEEE R B HERGA &R
ER ARSI - (H2 - & N DI R B A B - MR T 2R ARG R
B o R LAMBSR

(=) ZEiE

EE L p g 090 S A BN a0 E & fnir o (B2 2 82 E & 2 E S A E
(overfitting) (fEhas o HEMRXR Y, =a+b +e, FrEE 2 TEERBILL—FERE 9 2%
R B2 A RCETE IR R 4 - (BRI 26 S A PR SR FT RE 7 A i K ER 22 B TS
[F5e R A5 R o RIAE R URS B T - JER DL M AAIEHER -

BEE M EE G HFAEE 28R QTEENE « &E” BOESCR T ER L -
A AR A T 25 3G AT R AR TR » ARSI T R R PRI
FEME o (AR o FERFR A9 IIR U R AE - R R R S0 - thdF Al ek (R & B8 52
T ARSI TR A - Rt EECEEIEIE T » AR E R (1995)
ZNE o TR LT AT HER] -

1. BES@E D7

(1) FRHELAZR IF R R -

HAHETFE R RMELR (Akaike ) £ 7 {3 8 0 B I #E e 2 BOE R ROETEIE
1974 FIEH —fE s & ¥R » R REAX G R (Akaike’s information criterion » fif
T8 AIC HERI] ) » BB RN e R R IR AR B U iR B B - e80T -

AIC(M) = —2In L(B)+2M,

Hip > M B2 8 288 L5 A IBFLEEL (likelihood function) » S & 8 K&
FARPUEE - (maximum likelihood estimator » f§ff MLE ) o Hf5 (8 20 e H R vt 15 e
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) M > 51T AIC(M) Fifr/) o
(2) HIKIFHRER] -
4G ( Shibata ) 5 1976 58 HH 7Rt AL TE He e R @ A3 B Bl iR 2 Bt
JERE 7Rt sAZK %um_rTf‘f@%d\IEJ?EUEQIJ??@EEI’JEEE?@E% » HlTRs H K IH#HEH] (Bayesian
information criterion » fi§ffi BIC ¥EHI] ) o HEHBUTT -

a2
BIC(M)=nInG’ —(n—M)ln(l—%)+Mlnn+MlnH§’§ —IJ/M},

He» 87 5 o) ZRAMUULEEE » n SEHIEEE > M S2EHEE > 6] BEAR
fEnE R o HR (R ARSI EE T M > (115 BIC(M) Bifv) -

(3) 5 FLZk H CHERN -

S ELZE ( Schwartz ) 112 1978 42 HE L HERI » #RR H IR %E R Fr 237 iR O BGE
R » a5 s FL 4% H ECHERT] (Schwartz’s Bayesian criterion » fi§f SBC #EHI] ) o HEHRBUTT -

A2

SBC(y)=ninc.+ylnn,

Hif» 62 B o MRAMEULEIH & - MRS Y - 65 SBC(y) U
2. BRI AR
THHEGES R - e A EHEIRE X, HEiEHE Xt Z R o REASR A 2 L
EHETBR A 22 B B B PR E AR R ST - ERE S 18 o TEE #HH R A TR ER AR e £
PR E 433372 ( mean absolute percent error » fififfi MAPE ) » H/AS AT TR

an+t

MME¥$2

t=1

%,

n+t

Hefta, =X, - X, >, (REREHRER - 0 (EAERTTERE - PORISH - (R EEE
JPRRZEEMIAREIfET » SERRME -

(P9 ) P
R ~ SRR ~ 2RSS = (@ BRI i AR AU - R AGE T
il o

=~ fHBHE RV
B YRR SORVE =R > Zhra s

(— ) $Rd 2 R AR e R b 4 iy B P PR 22 5T

PR (2003) EFATRHY ARIMA £33 47 B FEIAIAEE S > BEAS B Py &% (R DR B o e A T
FEHI T - MRS R TGN B 2 R LSS - E GRS R Tod R S e P i {2
BATEHIRE - SRR AT ae G EE 7 AR M a2 iR iR A sl Al e B R A
HOSE R SE AR 4 - ISR CRE B R IV R A HE B AN R (A T St B Y B BB R Bl 2
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TR HANHIFE L BB FEZE LA > BB T 5 - P RElE BT HABCRAOCR » AL » Ak
PR PR A B I P o e i O ) B O i B R R 2 5% ) > DU A A 2K
B B B T IT P R 7 A B TS R b R

SR g a1 Xl 12 8 H 2 — B 72 o0 Al R 0 AR H s KR R R I LA
ARIMA( P ,1,0) 18 202 Br s &R B o H TR 8 o i Ow i X 40 1 7S« REE O e FH LAFRIX
ARIMA(2,1,0) 5 i@ X (2885 8 A IR ARIMA(1,1,0) £ i 2K > P32 40
By H DIARHL ARIMA(2,1,0) £ 5B - PHR T2 425 2 F CHR AU ARIMA(2,1,0) 73 i
it FERFYES%E B DUEREN ARIMA(L,1,0) 5 52 iR =X > chBR Y22 88 0 8 ) DUER Y
ARIMA(3,1,0) Bt = o St > BAZES REUR & HEE N E 1 ARIMA R 2 307%
T ARAE B e - T B A A R R - (R R ARIMA BB e 2R
R o TAENRIR TR rAb R - &SRB T MAPE B/Ni2 7% » A @

FetiE -

(=) BeSipeg BRI A — DUE TR T S R 1

E G (2004) LIR30 58 LTSI TRIAFEE R - FEAF B HAMMAGH R ET
FIFSERE T ~ IR ARIMA (8 205 BB SR RERUERA T IR SR (R TR 0 A - DLk E
AR - HaEEfG R #IL - ARIMA SR RRZE (H 37 L & e R i S AURR 22 fE
/I BT PE I R PR = - A RIS FEE 2 EL R (RS 1 04T

LA - IEEAFF S Dl (DR SR A 28 B A M T ARIMA R CEETT (53T > MRIBIR /N2 2
B oK 1T ARIMA(3,1,0) HFEHIRS SR A (E - R ARIMA BECE A TR (E R AR AESS -
B Ry 2 FAHIRE R DA ERE PRI ORI E S - REISE & RERE L L0 Hr o5 L i SR TR (R
KA IHE I

(=) S hREFE s H o fE 2 B e

Bt A (2006) DUE RS2 ~ IR R 271 R A A e ek 2l s 22 I I b Fis B b H o2 s
ETRIIE S > W DIZ IR EE 8 2 Y K SE S B (RS ~ BRI ~ FeAirfeis
B2 A ) EETEREE o EIB R R Y o TERIEL 5 R fE /5 2R AT - X
g AT o AH A R S FERRIGE AN o R R ARSI 5 ThI e i WA 5 2 H PR
FE R o FLAFFERS AT Wood & Dasgupta (1996) FH[F » HFEH] /A HLEE L ARIMA
Bl o

HA AT RERCETBIZ R ARIMA(0,1,2) ~ ARIMA(2,1,1) k2 ARIMA(2,1,0) » ilfiGF 5 &%
TS Z AR BN S e R fe 5 FCTE s EHINE - BB ELi 2 e R Bk — (R =0 7Rty
TG ERAER ~ 50 FLZE H ICHERI{E /N 2 ARIMA(0,1,2) BB 5=l o fbifsesr A
ARIMA(0,1,2) FECEET T PN o
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G~ BRI R B

R

(—) MEEREINE 275 5 (TSEC) f2 MRS 1999 4 1 H 1 H % 2006
4 H 30 HRYH OB (E -

(=) ENERIUSHEE S A H R ER £ > ZEBEFERTEIEE 2% » HIE
BB aiT— i H o B E R R i R A E SRR H o (E o 362 & o

(=) TR E Bl DACEE T R A H Ui EAS i A i sk > 4k 361 5 o H /A
ik

%
iy

3

&

c= log%xloo% ’

Hri o a FEHIHBEE - b EriEl HUEE - o (CRHRZ -
(DY) AHFFE LI AT £ 85k SAS (8.0 g ) 2 -

=~ R
TR AR A B TR B - 35 S S SR (8 R il 2R (i U e -
RSB IT EIRG R - i DUBCHE 2 HE HI R LR ) R B 3 1 o LR 2 - S M I (R AR
2 RS TRAER T - FRZESBRATT -
(—) FeHIEBEPIE R i e 6 R — P ReBUR R4 - B3 B B FORH R S B I B It 5
P R R 2R P P 512 A s — AR AU IRF (971 T RRARAS b ARG R
(=) BEFIIREIRGE B R -
(=) MERERE -
(19 R fEfRBA B R s e R et -
(1) BESHREHE -
(78) MR AR S IRAE B R -
(&) FIA (1) BO# R R b e PO H ot X (2) B P st -
(V) EHRAERK
(JL) EEFTTEH -
() #fa o

=~ I

IR A AR EGE TR BRIFEH] > 377 FEIRS SREL G 7518 75 FHZE Fos B R
IKIFfAE = PO A 12 SEFEHIE B BB R 22 BE @ 73 A 9506 (5 e ] - A RsE » HIlIE
TR SR - M H G BB R (AR R -
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B BRI
— ~ HIOR AR

(—) B
REEERTARIVE R LUE SR 280 - e 7RI Ye & R — PRt rsl - a0 F

Xt

amu
Fan
inn
Lan

29

1 e = -ra o= [ 1ma] e fapmy o == . LR Y gLl
B BRERESE
t

S0t Simple Difference
al

40

20

1]

-20

-40

-a0

1 25 54 L 1da 125 1p0 178 200 225 250 26 300 225 ELF]
B2 BNEBE—ESRINERE
FfE 1 A& > SRR R AR B BORRIER - TR A R - R0k
PAPIRRRIRIIRF T - R (E—2GE 2 AT SRR R AR R 77271 o [ 2 @A — 2K o0
T H i S - (RBIEERT LS IC R BN R - (HE - SR E P S
PR AR R 1S 1 > R bR S B ) B O MR E » DAREE 22 1R T
I i e B TP
HRARE B C R — X S RAIRSR S > HIRRAS B BB R O PR R AR - 2>
A ARIMA(1,1,3) ~ ARIMA(0,1,4) ~ ARIMA(3,1,4) 52 ARIMA(4,1,4) » {H/& ARIMA(1,1,3)
Fe ARIMA(3,1,4) VB ANIRGE B CRERA > 7 DAMER © SEOMRHIRS R0 T
ARIMA(0,1,4) : X, =a,=0.12779a,, ,
ARIMA(4,1,4) :
X, =0.022674+1.27109X,, +0.28826 X, , +(-0.33778) X, +(-1.5718)X,, **
+0.93561X, ; +a, —0.30782a, , —0.56518a, , —0.21614a, , — (~0.87706)a

-4

A B @A AR A OE & R e ILRCE R A S o AR
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a, =X, ~X, > t=12n : ERFEEREM TR 100 1 R
(a,~wy(0,6)): 2. B (X, ~(0,67) ) 3. HHEME( X, ~N(0,67) ) (RAIH
1995) o FRIIH B 2 i e A ST > BT AT R R AR LR = RS HR i
TGRS - H, B @ - H, BRI E @ -

23 IS A — R S tR HTC BB ke el

Model AIC SBC BIC 5o
ARIMA(0,1,4 o
, ©.14) 2789.596 2797.374% 4.922319% SRR E)
with g =(4)
ARIMA(4,1,4 s
, 4.1.4) 2786.479% 2821.478 4.975407 H gz
with p =4 g =4
* AR AAE X P 89 A

4 HIBURE— A RIVTEHI 7RI o o)tz
The MEANS Procedure
Model Variable N Mean(%) Std Dev Minimum Maximum
ARIMA(1,1,3) ape 10 4,6452692  3,5528291  0,1660166  13,5237517
ARIMA(0,1,4) ape 10 4,5719270 ™\ 3,4295230  0,4883075 13,1515683
ARIMA(3,1,4) ape 10 4,1338713 7 3,4583186  0,0711083  9,2682855
ARIMA(®4,1,4) ape 10 4,6822570  3,6769184  1,4755189  14,0067943

1 7% 3 3% R DARE & B 2 S IUR HITY) ARIMA(0,1,4) 75 - SR ARIMA(3,1,4)
FOTEEN I AR S 1 A 22 I RS B/ )N (HRIRGE 1 A - RIS DA N R E) 4
7372 ARIMA(0,1,4) {ES R ERE K o AT LIRS — 72 70 1 H Mo (B i A A
ARIMA(0,1,4) : X, = a, — 0.127794,_, -

(=) BA A
L e (S i A S T 8 - A0 IR

Xt
IMACLA)

Forsaasts for AT
aan

Eall
saa
LT

Fan

{/
.
150 \

1 20 40 &0 a0 100 120 Laa 180 180 Foa 220 240 I\0 FE0 a0 sza 340 340 374

3 BINFEAI DT
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Hcf AR mE NS ER AR R EG- B3 REBRERK
=a,—0.212779a,_, FETTTHHIFUASIR < 7 100 FERHHJRERER » ZIHTIKFE 1999
7 Hlﬂﬁl ( TEk) ~ 2000 £ 2 A 10 AMEES RS ( Lk ) Al - (HEERGRIIR 921
R MR B R IR R 3 22 95 ¢ 1 200 SE A& HY H U (R b BT 7P 4% » RS IL O3S
JHT > ISR 2006 £F 4 H 28 H 21 12 RRRRE R AR » FUZ IR H IO B AE 5
7 SN A RS 2006 4F 3 A S HCE SN BRI B RGRIRE (TRR) AITEHEIES 11 5
/I B3R XIS 2006 £ 4 ASMVERE - HE&E E TR (_Bik) - HEAEEEE 95% (3
T - EE B AT EREERR -

= AR
(—) B
LR M ARAUE R LUE B E 23 - (e 7RI YR & R — R iU R4 - 20~
&R -
¥

0 100 200 300 400
TIME

4 WEEERE
fiE [ 4 ] H L VA AP 8 0.000204 /K S E) » [ E TR SR T RIS - 1
H B @R e e B BARMR S B B PR - RN AT DARE € 721 B — R RS TUIRE 7741 -
A F1 A B A B FRH B B BUE A A B8 R AR AR 2 23 T RS ARIMA(L0,1) ~
ARIMA(0,0,4) ~ ARIMA(6,0,5) ~ ARIMA(7.0,5) » {2 & ARIMA(1,0,1) {787 RIRE E
R NIEATRMIER - B Fof =SS UM AT EIRRTR L #5570
ARIMA(0,0,4) » Hfi g=(4): X, =a, —0.11435q, , >
ARIMA(6,0,5) > Hft p=(24)4=(24):
X, =0.53938X,_, +(~0.66024)X,_, +a, —0.52634a, , — (- 0.53536 ), , ,
ARIMA(7,0,5) » HHf p=74=5:
X, =-527TB—-6+0.92727 X ., + 1.02857X ,, + (-0.8236) X . + (-1.7196)X , + 0.89233X , ;
+0.12790X ¢ + (-0.09363) ;
+a, —0.93023a, | —1.02530a, , — (~0.77518)a, ; — (~1.01298)a, , —0.832624, .

LUR @ritush X e ~ 0 Fra B YRR ~ HIECTHHCER ~ B0 R PRl ) R
BT 1 AR M T A IR o
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25 PO R EEL

Model AIC SBC BIC R
Avljiltl}\qu(:O’&f ) —1596.82*%  —1592.93*  —7.21938* [ 1 HEH
A0S ISR s 70973 i
WAI{;H;/I;qu,O;S)S —1591.64 —1541.09 —7.11386 A==

* R R/ ME

IRIEER 5 AT (S EIH AR il RS ARIMA(0,0,4) » Hrr ¢ = (4)
X, =a,-0.11435q, , -
&6 PLUUR RIS PRI ) 7P S B 1 70 st

The MEANS Procedure

Model Variable N Mean(%) Std Dev Minimum  Maximum
ARIMA(1,0,1) ape 10 08,6081021°\2,8158782  93,3022553 101,4369369
ARIMA(0,0,4) ape 10 100,5851940 7 2,4665946  97,7283128 104,9632106
ARIMA(6,0,5) ape 10 115,3755813 63,7762030 16,8189430 253,7542465
ARIMA(7,0,5) ape 10 126,4231830 73,3277954 40,7636904 308,5477351

H 3% 6 ATAT > B/ NOZR B I S BRSO R B S ARIMA(LL0,1) » {E8 7% R AR 1
iR > BRIEER LI N ARIMA(0,0,4) Tl o FEAL /A, -

O ECH G ~ AR B P LB P B R (KBS ARIMA(0,0,4) » BT 4=4
X, =a,-0.11435q,_, -
() B RIS

S 7 R e R AT TR AT R R TS

Xt
MA(4)

' ra 40 .0 wo 100 1309 140 8GN0 Fo0 IO T4 reo IH8 308 A3 340 3A8 TS

5 BB RMREAE
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R AR P F I AR 2R o B 5 B3R 8 R AR fER I X, =a, —0.11435q,_, FAHEIHIZKAY
Aok o fE el IR E R BRI S RS IE & 0.025 [H] - SEG DFFEEREE - (HAE—MIER

RO T IBIER - RN RIMEREIN R 8 IR T8 R M B2 - &AA]

PRI A B I RO ~ <Al e T
FHRER 3G R FHHT 2006 4F 2 H 10 HZ#&HYT 12

H
i 5

g oo

E=y=

A ECFF R EERAE 95% (SRR - THBhS RAFHPEHIAS 3 -
* 7 WRIRGIE R R

B ZFEH > FRE ARG B YIHIBARR - 48
Rt e R EL T I B B PR 2R

H 1z 5 A
RAE 362 361
R 169.1022 0.000204
TR 48.08129 0.026618
fi A AE 353 0.086021
i/ | M 95 -0.12848
7% 8 HfERIE ARIMA(0,1,4) ° ARIMA(0,0,4) 2 7l
AR ARIMA(0,1,4) ARIMA(0,0,4)
ST FERRI T U T SR i U T
1 208.6629 208 0.0003 -0.00518877
2 208.6989 208.5 0.0001 0.001042724
3 208.7929 202.5 0.0002 -0.01268103
4 208.6517 205 -0.0002 0.005328834
5 208.7452 199.5 0.0002 -0.01181096
6 208.8387 187 0.0002 0.00433215
7 208.9321 201.5 0.0002 -0.03243344
8 209.0256 201 0.0002 0.031354451
9 209.1191 208.5 0.0002 0.015910002
10 209.2126 213 0.0002 0.009273544
11 209.3061 226 0.0002 0.025728836
12 209.3995 216.5 0.0002 -0.01865054

AW5EE B LSRR i B RS A (5 DL filiam S e -

>

1~ Bk
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AHFE R DRI H i R 0 - & IR 91 04 > R AR ARIMA FHHIR
o EAERATT -

(—) HIBH ERITEI ARG R

AN RR Y H R B P SR — IR & (2 B8 o 328 FIl AR AL R )7
Blik > PRHRAETRRR R o Jeff e A B FAHRH B POE e - M i g
A RAE R IR > HERS ARIMA(0,1,4) K2 ARIMA(4,1.4) » £ 1 (R AT Sl E 7S]
HOREREIR I > TR 9 =P8 - — BRI 28 DU © — - (ERCERE L
5 FHRMALK IR ~ H IR AR o L2k H TR ERIPOE R AR - =~ [E#
FH SR EREE F e o IE > H IR EARER S ARIMA(0,1,4) °

(=) SR AR (TR 34 SR

AR TR E LS i H R R A - B PR ETY] - fEFra L
(B A B EAHB R B PGE 2R AR aa I N - A ARIMA(7,0,5) U522 S R RR i 3 2 11
BEETEM] - AZHIS 2 MBR o MRS B R ER AR = DB > Fris iz R ER X
%5 ARIMA(0,0,4) °

T R

KIHFERERA ARIMA 182 - (B HAa B RERE M o i A AR [ e 21 - HH
HIRUR BAt > ARSI iR it T —EHE S M EZEH ST - B2 BB & R
FIREAA R T A TE A B E IR R I S R R M 2 B R M - et e P e
TERA R IR BREIRILR o [KIIL > ZERATIR— b B P e SR E A S A5 2 (generalized
autoregressive conditional heteroskedastic » f§iff GARCH) » LB FCHIHERES ( FEHIEAT »
2006) o MERAENTE > Al SFHEFE R HXE - B0 - BETNE ~ ST ARES > Miehe
B IARE EAREN Tk - e — 0 HEdm A Ei s E A

5%
— ~ WSk
BAAEMR (1995)  RERIFY 41 o0 W giam © 2L - HEREFF o
FLE ~ ELZEH (2005) © B PCHEFREA B 7PY » (RISUR A M B (K] 751 500 A A0
MEAS TR < LU » Z R« BRI R RV 5 AR e AT RE i S o
PR (1992)  WEREIFY-A1 3B B - E2ALTT « 3REH/F -
R 2 (2007) o 5E % FI Bk 50 £% - 2007 6 A » B E T > 365 0 B H http:/news.yam.
com/view/mkmnews.php/501531/3 °

SR (2003) - NIIS 2 B Pl OB 56 B2 AV B e o 7 0 S 2 A L0 B

E-11
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fl o (TTBE G AR B HERE SR LT R e EE S > 3 2R9% - DOH92-
DC-1111) °

P HIA (2006) o IREREIFY 51 HEFH 3 FIZS TR 2 B 52 © BRERIRR - RANL R e B2 i
JeRr iR LA

HHE) (2004) o B E BB — DL TSR T EE R o BEEBIERH 0 1(2) 0 1-16 ©

FHAAEE (1999) o TEIMAYRELRER] - 20T : Z@PGE kit (FIR) -

5R B SC (2001) © HRE R IFER 5% | 2 2001 £ 8 H » e K FHEES - HUH hetp://
www.techvantage.com.tw/content/008/008087.asp °

BRAT A~ EBETS ~ IR1E) (2003) ¢ FRIE 4 (R OR B B8 o B F PRI =0 2 FR5T  PRBRT
Tl » 19(2) » 157-176 °

B (2006) o 2B hIREFS SR H WO BTN SR  ZFE T« BN R R
tEmaL e

EIZZ (2003) o A P& FRIE T BB € IR 5E o 240 - B 2R 2R H

%A;‘( °

R (2005) © E R WIGCIEEL ANFIS BORUALFHAS [R] 52 5 101 e 22 188 i 8 45 00 B il -

20 - B ZEREOREE I E R E LR

T Ry
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