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Abstract

From forecast we may know the possible changes in the future, providing information
references for policy-makers. This research use quantitative analysis, applying time series
models to stock price forecasting of transportation industry in Taiwan.

We apply the Autoregressive Integrated Moving Average models proposed by Box&
Jenkins(1976) and various volatility models, namely, the Autoregressive Conditional
Heteroscedasticity(ARCH) models proposed by Engle(1982) and Generalized ARCH
proposed by Bollerslev(1986). We expect to achieve good forecast results and compare the
predictive ability of different models.

The traditional linear regressions assume that residuals have the white noise statistical
nature. But the empirical studies have discovered that many financial and economic data, are
not independent among returns of nearby days. These data have the non-stationary time series
characteristic and leptokurtic and volatility clustering. The property can be explained by
changes through time in volatility. The non-normal distribution assumption of GARCH model
can successfully capture these general properties of returns.

We found that AR(1) model and AR(1)-GARCH(1,1) model are appropriate to
investigate empirically the statistical attributes of daily stock price changes from 1999 to 2006
in Taiwan’s transportation industries. And the latter has the good predictive ability, but
different models on different stocks do not have uniform result. When out-of-sample change,

the models still to have good predictability.

Keywords: time series ~ ARIMA model ~+ GARCH model - stock price forecast
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FAAR(1998)FIH p Axw pr ] > RIFHEREY A FEFRRGAEF2LF o
Ml P RFREPE R, IEGD MG FRRG R BT BN DR
eI PR A ARMEARRERD R RAFEEF L AL P YRR
oo Bk
B~ (1999)ﬁ | * ARCH- famllyf’“" 22 SWARCH(Markov-switching ARCH) -3 >
AL CARES Y BB ALY E P RBREE A T F B % ILSWARCH

=

A R TR > R R A TR SRS A R BREF BT O RG - RiER
% » @ ARCH-family $5¢ & @ 8p B 3 Blae 4 fd# o
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¥ #32(1999) i * % 1 + B fHE2 0 34 » GARCH(1, 1) 3] k35 iRl 5 14 J; )
Boft & R T enlEin 0 B IR * GARCH(L, 1) B3] 7 3+ 48718 | chif g 2. o
TR G BERRA LA LT RG] ki -

B PP (1999) 1t 5 GARCH B &7 & Sa -2 cnvgiplac 4 » R BIS g & £ R 2 5 5
Sk R PR S BB T o P SRS SIS B GARCHES it &
E- BRFNEIEIEREE o

2 # % (1999)3  GARCHICA 534 & sk i dp e 2 fppi s > 9 - 92 3 &
Foom- AR R AR R U REGARCHE S » & 4 S-SR R S~ &
B AR B S~ LN B ORER Y MA()-GARCH(L DB @ 0 1 %) 4e » 30— 2 2 4
CRFZ DDA IR FRAIRAE R a4 L5 LR
sl R S EI3 1R > Ao R A 4~ 0 4 S 8ichR 4-MA(1)-GARCH(1,1)
A FPGARCH % % - P 3 BT S SR d b h R hikyy L 25 F R A4
ra- RS RERF OB IR > AT - b BERF o i f2EIN4S GARCH

\“‘b
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‘E\
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~my
Aw
e
o
>
=
@
o

Sk
A
3=

g o @ Ae r - HpUE A Bl T A

B & 8R4 cdR S 0T y Ao _gv‘;f%\;ﬁf’i; ST R S B R Ao - PR A
Bomd 02 AR A 2 A A i3 B a2l 0 354 GARCH» % > @ &
e SR U T LIS B PR

O D] R

3
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4\;
=

)l
»%:
I%
wE
i
G
e
==
o
]
s
F‘_L
oy
)f
i
da
=
3
&6
=
¥
Yy
1)

GARCH#% % o

W 10 £H2000)4F 34 ¢ B # W 7EATED Find SR SR E X FFER P
AE G2 Bl BRI FRE DA 7 UEFENRGREM I R B EEE &
GARCH(LHEZ]# -+ %% 4 Bk i A & F1% b de » 2 BFS (80 0 MARPY 5 et
Bl o @A ehfe g A L i e

% "£6£(2007) 4 NGARCH #-3] (nonlinear asymmetric GARCH) » #% 34 2.7 F 4 fie 3K
ToOHABRS G R AR EZR &Y T NGARCH-# i #-4] - NGARCH- i f& tH-
] 2 NGARCH-g! B -3 > S&PSOO&‘% #c FTSEIOO:FF e B3 5% 8 INGARCH- % fxt
o 22 NGARCH-pP B R0 #t 3% % Bo3 fesf & 0 @ Rk & en3f Rl m 3 > NGARCH-# B
WA Rl 4 B2 JHEAL Y 5 Bl > 2 NGARCH- i fi tH03) & NGARCH- B i H-3] 3¢
it BENGARCH-# i 503 » 7 { Fmmehm i E@3g Rl A% o
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[3x1] @ 3% 4

Famaf]ﬁ W R pRILL AR R o A8 4% 033§ S B 3 (Weak Form Efficient
Market) ~ £ 53 %' 32 5 % H~(Semi-Strong Form Efficient Market) ~ 38 #* »x 3 3 3-(Strong Form
Efficient Market) » @ § 33 o f s FA =@ JI* FE R~ 2 & - HPFEHLFT
LR T IR R P S 1772 0 R Eooks R AR 0 - FEL URARET S
R FTF M WV HREF I HBEREEPAN T L AT o
ERIEERS

voEER AR - BRI I ROFERE > - BREFRI B EE
EHELF RREE - B p AL BRI BEE s PSR

voMER AR T A ERT 0 BRI e p M o
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= /EHV‘E—;’“-L

EAE

n

AL T B AT T A AT AU AT 0 S i
A2~ BT IEEA2E ARMA #58 ~ ARIMA $i55% 0 12 Box & Jenkins(1976)Time Series
Analysis - Forecasting and Control ; Granger & Newbold(1998) Forecasting Economic Time
Series & & % %% » @ T 57 42 Box&Jenkins ¥ 7 % 41 5 £ 4% (Introduction
and Summary) » 7 EF 3 & 2% = S L 05 (Linear Stationary Models) & i 4 >
ML AR EARN SRELH LR & 0 77 4B Granger&Newbold %% -
%Wﬁﬂmﬁuﬁﬁm BAIGE Nz - @ g BplEE & - IV FERE | RS
LERERFREEIEAT 42,2, 2,2 5t Lt 20ttt + N2 BLip] 0 t) 5
PR 2 Aedn Bl NI AFER A% o 8 PP (Lead Time) » Z, 7 L 5 PR t Prerpilip] i o
FAHARESF B2 BTk AT X i F 5 TP B 7 (Stochastic
Time Series) > * A PR A7 5 B> A FEIVA RS SV Y ma i E N 47
# & FE TIEPF A 7 (Deterministic Time, Series) » 4= Z, = cos(2x ft) °
PR - 85 =~ €& g 4p3e
(1) ;ﬁd WA AR AR AL SRS AR R > 2 A AP A RS e o
Qg = B EEEAF > AP EARE NGO o dd B F o i
(Impulse Response Function) % i& ﬁ & suZ_ gEde S fiohs 3¢ (Transfer Function Models) o
B)Fy P BREREZ T ERM G T INE T g a5 % KR R 2T A%
(Feed Forward And Feedback Control Schemes) °
F OB PER R F 2 4470 0 1 PERY &K 3 A 77 (Analysis in Time Domain) ® «7p 4 4p

i

357 ﬁ”f:(Autocorrelatlon Function) i % A $52. 1 & » 22 2 S0 REERI A 47 0 T 8-H 8

TR A AR T

3.1 ARIMA 23] da 3

3.1.1 2 i AN 18 AR

#73) T ) P R g7 (Stationary Time Series) » &4p — B P& B 7] chiis - F 127 g ps
Fgitm Rl a PR AZVAARLIEWERL FIRE - BEPEMLN; B I00
AR 0 AL G % 3] 448 8 42 (Stationary Stochastic Process ) °

MO tA R R 0 TRAPFEET s Z X R R S EENZ
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i R sl £(Z2)=F(Z.) 0 R EZ)=F(Z) == 1(Z,) A7 B E T
Bt b PFBEYARR o Sl T30 u=-E(QZ) 8% ﬂ%az—az -t s AR
- "Eﬁ‘/FIJLE_ b 2 . Z L 13 bt’%ﬂﬁ(& R (VI A A

1 n
ZZ & 2Z:HZ(Zt—ﬂ)2
t=1

ntl
3.1.2 AT A MM S F A7

#7320 AT ) AT 4 1 42 (Discrete Linear Stochastic Processes) » H_B3k 4L 15 1 4% ¥
hi BELPIE 38T LA T S AR S S fe L WIS RECR T e £ o

FRHETRABERIPLESF 2K ALDTEA e TEX)=0 »
Var(X)=o’, » # &3y B THLL ¢ w3 i 42(White Noise) ¢

Z, = pu+W X, +W X, +W, X, ,+- (= #&5/55 D)

Zo=pu+ > WX bou b @A I - K e w, =]

i=0

TELREZ T d T REETEE FERLT -

#BX, =X, ~B’X, =X, BIX=X_,

Z, = pu+(W, +WB+w,B*+--)X, = £+W(B)X,

B #i & ® |+ F(Linear Filter) » @ o pt 4o @ (7 erps & B 71 #5387 & Box-Jenkins
Bt Tl M B RS E R S A o dofEliw) 5 7 P i et
RIEZTAEAPFT A5 (W) 5 &30 B4 B 52T RAIBER A7 -

3.13 p At jFiE AT

§ 3129 (RDBHET 1 X, =Z,—pu—WX_, —WX,_,— (1)
EF D S r D X =7, = =W X, — W, X~ (3 1IM)
#A(FC D) o~ (38 1D)

Xo=Z—p—W(Z_ = =W X _, =W, X, ;=)= W, X, ;—
Zo= p(1=W)+WZ,  + X (W, =W)X+ (W —WW, ) X+

I X, 8 X 4T
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2, =CHmZ +mZ ,++mZ ,+ X, ...plep A iFiEiz AR(p)

Bl cw e g - A A ES o PRAEZ T FHTFEE T E
FEPIEX KET 0 Fp 9“}3&??‘:77"&3 WERIEZ & - #5 B R E LB&ETF
blde AR(1) 2 Z, =CHmZ  +X, » T HER E a5 - HERIET M 2 ST 48
#% 5 ARQ2): Z,=C+nZ +mZ ,+X,

*BZz, =2 -~ Bzzt =2, szt :Zt—j

Z,=C+(zB+m,B’+--+7,B")Z +X,
(1-7B-m,B - —7,B")Z, =C+X,
7,(B)Z, =C+X,

Td AN (B)=02 13 E L g o B IR A A |

=
o=
o

3.1.4 # & T 1235 4%

(D Zi=p+ X AW X WX e W X ¢ E W =g o
Zi=u+ X =0 X -0 K== 0 X, @ 8 BEE
Z,=u+(1-6B-0,B> —- —@;BYX, = u+G,(B)X, ...qF# & T 29642 MA(Q)
blae MA(1) ¢ Z, = u+ X, —6X,, s MA@) D Z, = u+ X, -0 X_, —0,X,_,

31500 & p A a6 T i

fARFEBETI0ERE G T HNE T ) R T KT R T
— FE P AR R TR 5 R B T304 AR(D) > MA(®) 5 - BB BT 308 2 R 5
Faehp 2 it b i 42 MA(D) <> AR(e) -

Z,=C+mZ +mZ ,++mZ +X =X, —OX ,— =G X ... & p

{4 8 T 191842 ARMA(p,q) » 6140 ARMA(L,1) © Z, =C+7Z_, + X~ X, °

3.6 f A fFE BT 00

*”&“@%mﬁﬁﬁﬂfddzzﬁmx»’? % TS T RT
SRPRNUE mEaN THL p A E'IF # 6 T35 ;8 ARIMA(pdq) 27 p&T 5 B ;\.;&Eﬁﬁ@
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ST A S SN A3 SRS P T

VZ,=2,-2,,=2,-BZ =(1-B)Z,

TELIAEEIVEUEPBEEIBLMAL  V=1-B =V =(1-B) -

- 4z it ARIMA(p,d,q)ti-5% 2. A55% 5 ¢
7,(B)YV(Z,—u)=C+6,(B)X,
(1-7B-7,B —--—7,B")V*(Z, — ) =C+(1-6B-6,B* —--—4,BY)X,

2 b

ARIMA(0,1,1) : VZ, =X, -6,X,, =(1-0B)X,
ARIMA(0,2.2) : V?Z, =X, -0 X, —-6,X,, =(1-6,B-6,B)X,
ARIMA(1,1,1) : (1-7,B)V Z, =(1-0B)X,

3.2 ARIMA H-3 P =x 89 £ A=t #ic
32,1 p A 8 e p Aqp S

2 RR AT AR RET ORI LRA PR SRR B
B R AR o A P AT o It R RBERE A E S B
R M T TH L p 25 ¥ B B(Autocovariance) ¢ ik gt AT A R o LG B
A 4p B 3 Bc(Autocorrelation Function) e

SRR Z 27,  WREKBRFIZ AL R

Yo =COVZ,,Z,) = EIZ, - i) Zoy i) 2 ¥ = E(Z,)

k=0py, =E(Z,—u) =07,

fos RS B R BT ML AR > SRR EKZ EZ,, WIEk B2
FApH Gl
P, = Cov(Z,,Z,,) _ T

NE@ - ME@Ze =11 7o
PP onepEplEZ R AL, Z BE kK0P p 2 B35

Y =S k1o
CO
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29 ¢ _—Z(Z ~Z)(Zy —2).k = L7 LA hT iaE
t=1

:-Z(z —Z)

NS

PREFREIIREL 7 ARSMAGFME R > 2 p 24 49 B 5 fic(autocorrelation
function» f§ #- = ACF){frif p 2% 4p B 3 #i(partial autocorrelation function» f§ # = PACF) >
B g - TR KRR S H 0 G ARMABCR] 2 47 $E 3 e

ACF ¥ 11 % % # DGP ¢ MA 76 2 F¥ = q » PACF B £_ii 2] %7 % # DGP 2 AR
B2 IFxpr ¥ &P FH ACF {v PACF & 1 p ' 4p B B](Correlogram) » = 3% %}"
g I H ARMA(p,q) sy ==

322 H #1347

Granger & Newbord(1974)#% & F $4 2L X fi 26 B 7| Peiw §F > ¢ A 24 5 03] 2
|4 R (a® ehie &TFIFL%(Spurlous Regression)’ vc— FFRF B 7% 5 2L g 4] 2. PP I
Bzl s 8 24 ¥ dEd 40 gl b % REARS > T RZL 2 PFR R S

FAE 2 PR B 5 0 Aot B B IR I 1 W R 2t 2R ehR 0 ) TS i T A R eh

N

#E & F¢ Bc(integrated of order) > 12 I(d) % 7+ B' m — LSRRI N PATEFT AR > A A4 T #cd A
€ ATIE 2 -

Dickey & Fuller(1976)% # * 11 ¥ = /7|8 F T4 DF 2% > 3 g— FFp A Ep’?
S 4255 AR()4c T -

iid
Y,=®Y_ +e * €~N(0,05%)
HE BRI B kS B H R AT AR T - ) B D, £ F 5
1> ¥ i A2 O Mgk w7 #1343 BREY,, o Al

Y -Y =0y,

iid
2
i~ Y, +€ 0 6~N(0,07)

VY, =Y, +e > B¢ y=0D -1

LS 2 A BE R e @ RK 0 ALt T - Rk filicy &



FEHFLSO0TH,:y=0>F2ESH, &2 7Y FA s ER SATR2ZPFEFRE -
FRGHAFFp N .éTF 0 ¥ i % ;{8 2. ADF # %2 (Augmented Dickey-Fuller
Test) » & 4v 4 & B 4% » Bl 5 Phillips-Perron #& €% -

3.3 ARMA H-3l# 2 i 3>

33.1Q #§

GRFRRAINTER LY o Ao B A LR B A A M F T s
S “immifi » I Q-test 2 SL3t o
i-”"rx—l),l_%u——m] gl 7}_7“7\? l%" ; ;\,;FE fod m%ﬁ ) ,1,_'_),1_ 5: lm“‘"‘i:ﬁ_ s X OF N ;f;\

Box-Pierce Q su3* & &3 * -] #% & ¢h Ljung-Box Q 5e3* & » B PR A 78 F 16 7 1¥

AL G g~ FABN B RIT REA LY g AW Rk p(i)

N A AN

z & &

p(i)="=5——

fo

n=1

Box-Pierce Q 2t £ 2+ 2 Q(p)= Nz,o(l) P op=1,23 7 g E

Q(1),Q(2),QB)- -
AR B H, DB LR IIH p s 5 f 2 Aph o
$H2ERH, G REES 1T p
> pliy

Ljung-Box Q $:3* 3+ & 4 5 Q(p)=N(N +2)—i:1N — » &% & n3E 2z LB(n)¥ *

WLE ST EE G B Y wRg o
3.32JB %3t &

Jarque-Bera 453 £ 5 £t B WA L L B 6 B A ROk L T AR
it B o pex fE S F e L(normality test) o ik fFA £ fhif & 5 ic(skewness) &
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S~ fi fadic(kurtosis) x K~ A ZH AN B ~ 03¢ F G- h48kB#cin Pl IB %

BN _”(32 L —3)2]
6 4

AR BE H, Rl s K A e
Hr R H, ER TRt s AR

333DW &2t B

W A7 A AR(DeRR£ 98 » 3 5 & A 74 M st £ o

n A A )
Z(ut_ut—l)
_ t=

DW = ; DW =2(1- p)

RDWHI R < 9520 D4ES AZMAM 77 B R 2 ES o
3.4 ARMA #-3) chif &

ho e iE 8 3E F 90 ARMA #2340 7 o 3507 enpe i }i(goodness of fit)£2 #-7] en3f Jp) 4

(forecastability) k 57 » 4r &7 F f]*u 1999~2006 £ ~ & p > TG 1o E ey 3{@@?]
B B PR RGN A M*fﬁst I T iy R T

AL @ 2007 £ B & R AP TR 0 * g BEAIE R A 4 o

BRI ST ¢ 0 F % AIC(Akaike information criterion)¥? SBC(Schwartz
Bayesian information criterion ) > i A feif & hifg 1 N it A~%# - -SSE 272 £
T ok R Rl 0 e

AIC =N In(SSE) + 2k -

SBC = N In(SSE) +k In(N) =

d *+ SST =SSR+ SSE » SSR ,@«' B2 A TR 4§45 0 < SSE 1 4
oot E iz AIC & SBC Efi| - & & ol enfieif R & iE -

¥ B AIC & SBC &% 5~ ¥ 4€ » Brooks(2002) & Enders(2004) f#f#4c
(1) * SBC 4 4 HoAl s RIPF » & 6 Slic B dicde” K G 1 1 Aol X PR - R
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Mo
(2) & * 7 Itk A#cpF > % SBC G # 04 I RF > AP AIC 3 - SRR P & -
L HEAICE SBCEEFHFEZ b o JI* A B3 97E I 2 5o X i ek 2
B3t g o WG it i 2 (likelihood ratio test) » H 3R E 4L C
LR = -2(Ly L) ~ ()

3.5 ARCH #-3] 2 GARCH #-%

PARenmE R S 5O F FIE A i%ﬁi
HEEF HERR% & 9y Fruﬂ? BRET 2
(time-varying) » Engle »* 1982 # = 3 %, 48 p*#—'%} B 2F LA ﬁﬂmfﬂff"* B3| E
e SE T A & SIS & SRS NI & =g ,ﬁ»ﬁv%%‘,\(volatlhty clustering) I % > 45 4
MprmEgFEE R TR %sr;\ s ILIERI TR A e pEEP ch g 1 > {5 4 Bollerslev 3t 1986 &
be o~ o2 e AT Bl o BB S B % 0 ARCH #55¢

% 4] ARCH(Q R 5 Y, |9~ N(X,v.0,)

mean equation - & =Y, — X,V

variance equation : 0, =8y + Q. F Qe , Hi+ aqgt_qz
X, D@ st B
UREY EE TS
XV :IaFangsQ ™ X2aes
q ¢ e

FXAELHE - PFREEFSHARMA » P77 #3080 2t B R > 247 5
ARMA(m,n)-ARCH(q) :

m n
Y =4, +Zai Yioi T & +Zbigt—i
i1 i1

q
2 2 2 2 2
ol =yt Pt ayE ) Aot agE ] =a+ ) aiE

ARMAR-H % p i F 00 £ B8 TR % € 52 9B 57 &L % P IEnE

AT FengFou 28

.
5
T

=
g

e R Flw A5 1 i & 2 GARCHHECE] - #x ARCH
FARPEL % %2 % B #2 35 > @ GARCHR| E_-ARFrMA LS o * fif i %
Pz B3t
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2 A5 GARCH(q)fi5¢ 5 ¢
Yi |QI ~N(Xyv, O-tz)
& = yt - XtV

q

2

i=1

2_
o, =Qq,+

p
a; gHz + Zﬂ. O_Hz
i=1
3.6 ARCH #7342 &

thlut_'_gt Xt:/ut+o-tgt

2 2

q
2 —_—
o =+ D a6 &

j=1

gt| F., ~D(O, Jtz)

2

q
X g2=
&0l =ay+ ) a0

j=1

8I| Ft—l ~ D(Oal)

v

»

B 0, 5 RAETOA X, -y 7

q
E(o’)=a,+ Zaj E(
j=1 j=1

TR R e e £ - g AN EA SRR T 1 Q =AQ, +B

it Xt—ﬂt%ﬂ L2k OF e O'tz—'l'iijﬁ'{ﬁ‘lf‘i

q q
Ut—jzgt—jz) =Q, +ZajE[O-t—j2E(gt—j2‘Ft—j—l)] =, +ZajE[Gt—j2]

j=1

E (a7) oo Ga-1 % a
E (o74) LY 0o 0
Qr = TV la=] 0 1 0 0 |p=
P S : : :
E (i) | 0 0 1 0 | 0
. q a
IR tedm A2 | 10§ Do, <IEFH % Edko’ =

j=1

i*

2
£
Vil

q
PR AR B0 =+ 2 Blo T B E
j=1

q
o’ =a, +ZaJE(aH2)

=1
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3.7 ARCH #7] # %7 122+
B FLBR I AFT 2 AR kLR RS *’ii’%"'bi(Efﬁciency) ,
WG PR LT A A BE R

(1)E(6)=6

() Var(9)<Var(61) PR 91 & E(Hl) 0

FRAH AHCA Y AF LG A AAPM R R R R AR E & g T

SRR ket D e @Rl R A R ]t AR o ik
SE(B)

Bt o B L F v ARCHLMAR R0 QT %0 K3 fRil-@ 4R DR AL > 4 vl
P AT L

3.7.1 ARCH-LM +# Z_

T % Lagrange Multiplier Test > ¢ % B #c> 4230
ol =+ e =aytaE ]t aE ) o+ aE [ F il ARCH(q) W% &pF >

ol =y s - AXF o FLTHI RAH g =a, == =0 0 RRIALDES

B AF LA

372 Q' =
07 3.3.1 & #7427 Ljung-Box #0Q st & » VY A H 1o =, ==, =0 >

Kt TA LR P H LE LGB o
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he g F A

AR B ;;g%@gﬁ]g FY A EFRFIERAPPGEREFTIREAST U BEY
NP REERE S AR B o P o (P Faay s R ERL)LF 60 E
1999 # 1 7 1 2006 & 12 7 & ~ & p > S;‘%*ﬁfﬁﬂ;i%ia‘%gtﬁ%}%ﬂi?% S
B mpt RS TR TR R EEAIRER

FAKRD OB FRPIE - SHEAFTHREFHEETHERT > 1 EE P
B 2023 LK PRS2V B AR GORRARP S REPR A TR AER]
%2007 # 1 % 3 2007 # 12 » £ — & pchpipl @ 0 & 247 £ FH > ot TR T s T
AP FAL R RN TR AR AR 0 T @ % 4P B 523 30RY Eviews 4e 1 4E 3 o

¥ ¢} Stephen A.DeLurigio Forecasting Principles and Applications —% - 3 7| % p¥
FREFpRHER DM G 3 RA T ERERPFEFER L RHFER - L hm }
ERE R FHA T AR T 0 Y ﬁﬁﬁﬁﬁ%%ﬁpN%&ﬂW » 2008
FEDOFTH AL > L ATLH 2007 £ A TR E R HIRILEE LT A E
deriEEt o (e g A BUE R E ARG 51 2008 # T 0 A B[4 2007 # ~ 2008 E 7
2007~2008 # FALE FIER] 0 Lk o IR LT LS B Fla il B
BN et

ARG S AER TR A TR B2 SR R R R

N Series: STOCK_PRICE Workfile: B Oatitled

view | Proc| Object| Properties| Print| Name | Freeze | sample| Genr| Sheet|Stats| Ident| Line | Bar |

50

40

30+

20 4

10

T T
250 500 50 ‘IDDD 1250 1500 1?50 2000

[— sToCcK PRICE |

Bl 4.1 & EHF0G R4sB 7] Z ARE B
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32023 B FA{Z,),6=1,2,3---2022,2023 - H L EPFR 1 2 B g Bde
B % 1BFA5 1999 & 17 5p 5% 1000 BF4 5 2002 # 7% 2 p ;5 % 2000 @ F

# 3 2006 = 117 29 p > FRZEIAES S A e PBFUE TR 280 L)
AT AL LG ARG - AR FA G R A

B Series: LN_STOCKE PRICE_  Workfile: B \Untitled

Wiew | Proc | Ob_'iectl Properties | Printl Mame | Freeze | Sample | Genr | Sheetl Stats | Identl Line | Bar |

4.0

3.6

3.2

2.8

2.4

20

T T T T T T
250 500 750 1000 1250 1500 1750 2000

[ — Ln(sTOCK PRICE)|

1%14215 8L n%ﬁﬂ:RﬂYL%ﬂ%I
L

¥ |

M Fﬁﬁ@bpg"é%gﬁwm % p%fiﬂg &P—»b %’J , /E.'ﬁlq%“?'{j_ #Bkﬁqﬁg!‘%%#gk’
Gidho 4 FARE L R o & 1896 |

B Group: TNTITLED Workfile: By ntitled

Wiew | Froc | Dbjectl Printl Mame | Freeze | Sample | Sheetl Stats | Spec |

50

404

304

204

104

250 500 750 1000 1250 1500 1750 2000

| — LN(STOCK PRICE) —— STOCK PRICE |

’r]

B 4.3 & 854 800 ) R 4o HHCR SRS B

FRALRFRRR S PMEREI DR R EET R m PR E MRS 7
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FR PR REHEMIM G £ Y, =InZ) 0 {Y,},t=1,2,3---2022,2023 > ¢ + F7 5
MAatp e PEIEET BB EESE L R R AR R o

%%?’ FEMEFARAY, BEE priap A ph R B(ACF)E 518 qFEcnim p 3 4p i
% #(PACF) » % 32_ p 2\ 4p B Bl(Correlogram) » ¥ 14 1% B4 4= 2| %7 ARMA -4 7 & eh
jFislEBp~qo @ PACF 7 12 247 % it DGP 2. AR FE F¢=x 5 @ 5 ACF P ¥ 12 27 3
DGP 2. MA B =k 4 @ o

. Series- LH_STOCE_PRICE_  Workfile - B Untitled

Wiewe | Proc Ohjectlprclperties PrintIName Freeze SarnpleIGenrISheetIStatslIdentlLinelB
| Correlogram of LN_STOCK _PRICE_
eI o
Included observations: 2023 s
Aautocorrelation FPartial Correlation A PAac Q2-Stat Prokb

[} E—— | E—— 1 o g9 0995 20090 O0.000

[} (= 1 2 0.991 0103 3993.5 0.000

[} —— i 3 0,986 0.036 5969 .5 0.000

L S UL 4 0,951 -0_001 Te22.3 0,000

L S m 5 0976 0,023 9857.9 0.000

[} —— ni 6 0972 -0.011 11¥FF6. 0.000

[ S 1 ¥ oo0.95¥ 0.005 13677F. 0.000

L I n 8 0.953 -0.016 15561, 0.000

L I m 9 0.953 0.020 17425, 0.000

[ I 1 10 0.954 -0.004 19279, 0.000

[} —— gl 11 o249 0043 21111. 0.000

[} —— UL 12 0.944 0001 22926, 0.000

[} —— ni 13 0.939 -0.010 24F23. 0.000

[} E—— m 14 0.934 0.015 26502, 0,000

[} E—— UL 15 0,929 0,003 28264. 0,000

[ 1 16 0. 3925 -0.003 30070, 0.000

[} E—— LIl 17 0.920 -0.026 3I1¥385. 0.000

[ E— n 18 O0.915 -0.011 334485, 0.000

[ ni 19 0.970 -0.01% 35140, 0.000

| E—— 1 20 0,905 0.00¥F¥ 36814, 0.000

[ E— UL 21 02900 -0.003 38470. 0,000 =
< >

Bld4 £ XSERETE Y, 20 2494 B

B BT R AR A Y, hp A AR S B(ACF) 2R F < o WEE 1 D s 4o L
B2 A S Ap B S B(PACE)* - FEPFE IR E > 1 & - 15 B i RS AR s
TR A Y, ch DGP ¥ it 5y, =0.996Y, , +¢&,

L F R PR AN Z 0 B 2 R ALY, 0 05 AR AR AR

%

B B R AT 0 BT A S K R AR S PR R i TR %
FIR W e Gk R A R F T A LA

PR, TRABPFARZ PN 2 B3 e e 24 vl pldrm
Horic SR A 7S LRAFT A T FE Z
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HAERER A Y H -1 2 A

Workfile: By nbiled

= Proc rMame | Freeze | Sample | Genr | Sheet| Stats| Iden
Avcrgmentecd DMckKey-Fuller Unit Root TesSt o LN STOOCK PRICE
rHull Hypothesis: LMN_STOCK, PRICE_ has a unit root
Exogenous: Constant. Linear Trend
Lag Length: 1 (Auatomatic based on SIC. MAXKLSAIS=25)
t-Statistic Frob =~
Aaugmented Dickew-Fuller test statistic 2. 22541F 0. 4745
Test critical values: 126 lewvel -3 96562559
S2%% lewvel -3 412033
1026 lewel -3 _ 1273926
"PMackinmnon (12926} one-sided povalues
Aawagmented Dickew-Fuller Test Equation
Chependent ZWariable: DM{LMN_STOCK,  PRICE_ )
MMethod: Least Squares
Drate- 12,0208 Tirme:- 10:-51
Sample (adjusted): 3 2023
Included cobkservations: 2021 after adjustments
Wariable Coefficient Std. Error t-Statistic Prob._
LM _STOCOK _PRICE._(-1) -0 0043850 0. 001955 -2 225417 o 0zZ262
DLM_STOCH _ PRICE_ (-1)) o o99921 0. 022158 4 509408 O 0000
L O 013797 0. 005213 2 220582 O 0265
ETREMRD 1) 1. 01E-O7F 1. 06E-06 o 094951 09244
R-sqguared 0. 011930 MMean dependent wvar O_00017TE
Adjusted R-sgquared 0. 010510 S D dependaent wvar O 0Z2y901
= E. of regression 0. 027754 Akaike info criterion -~ 3283894
Sum squared resid 1. 553667 Schwar=z criterian -~ 31 FFas8
Log likelihood A4378.348 F-statistic 8151381
Crurbin-Watson stat 1. 92993913 Prob({F-statistic) O_ 000021

H =134k €25 E 4% Augmented Dicky-Fuller ¢ <% » E# ¢ 7 PR AR & £ 4F
Bk B R R 7 Y, 3 l’f{_ﬁ (R IR~ ”‘i%—-‘% ADF test enig 5 -2.225417 » % * 3 &
B E KB T (@ =0.01,0.05,0.1)57E(-3.962589,:3.412033,-3.127926) »  fu i% 464 & =42

o R B 0 TR AT, e gty AR R A

3042 £ EHEEER B AW, H 04 24

TOCE PRICE Workfile: E-ffFiUntitled

'\.l'lev\'lF'rDcIOb_‘iect F'rl\:lpertiesl Print| Mame | Frecze Sample || Genr || Sheet| Stats || Ident|| Line Barl
Avgmented Dickey-Fuller Unit Root Test on (LMN__STOCK _ _PRICE_)
Full Hypothesis: LM _STOOCK., PRICE ) has a unit root
Exogenous: Constant. Linear Trend
Lag Length: O (Sautomatic based on ST, WAL ASGG=25)
t-Statistic Prolk_*
Aaugmented Dickey-Fuller test statistic 0. F1540 0. 0000
Test crtical values- 1% lewvel -3 9652589
5% lewvel -3 412033
10246 lewvel -3 12¥Fa926
*PMacklinnmnon (1996) one-sided pwvalues._
Augmented Dickeyw-Fuller Test Equation
Dependaent Wariable: DLMN_STOCK_  FPRICE_ . Z)
PMethod: Least Sguares
Date: 12,0208 Tirme: 11:08
Sample (adjusted): 3 2023
Included ocbkservations: 2021 after adjustmeants
Wariable Coefficient Std. Error t-Statistic Prob .
CLrM_STOCK _PRICE_(-1)) -0.9202257 0. 022158 -40_F1540 Q0000
L 0. 000zZ2465 0. 001237 o 199111 05422
ETREMMD ) -5 _TZ2ZE-08 1. 05E-06 -0 052514 0. 93544
R-sqguared 0. 451032 "Mean dependeant var -8_85E-06
Adjusted R-sguared 0. 450488 S D dependent wvar Q0. O037ATTF
S E. of regression 0_02F77Fs1 Adzailke info criterion -4 _ 327431
Sum squared resid 1. 557482 Schwar= criterion -4 3129102
Log likelihood 4375 _S569 F-statistic SZ25 9952
Curbin-YWWatson stat 1. 993554 Prox(F-statistic) Q000000
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BB R B ROE S, - FEEA > £ EW, o s L ARIMA(O,1,0) 1
RO RRFECRRE ERERM L P ETARR SRR B BR L ERAE Y,
W H 4904 2% % ADF test thiE 5 -40.718400 % - 5 & B % K T (o =0.01,0.05,0.1)
118 (-3.962589,-3.412033,-3.127926) > #cip G E 195 tihh & Bk o R A AW, 4 3
FEE R AR R - L \'aﬁﬁgﬁﬁﬁd?ﬁ’dﬁiﬁﬂ%@
B T EAEFRES 2 T ¥ % ARMA BN kB3R a7 o

N Series: LN STOCEKE PRICE  Workfile: EFff O ntitled

Wiew | Proc| Object Prnpertiesl Print| Mames || Freeze | Sample | Genr || Sheet| Stats || Ident LlnelBarI

Correlogram of CMLN__ STOCK __PRICE_)

Date: 12/02/08 Time: 11231

Sample: 1 2023

Included observations: 2022

" Awutocorrelation FPartial Correlation AT PAC -Stat Prob
a A 1 0,027 0.097 18.981 0.000
L LI 2 -0.020 -0.030 19.824 0.000
4L mh 3 0.0017 0.006 19.826 0.000
LI LI 4 -0.031 -0.032 21.F53 0.000
4L 1 5 0006 0013 21.834 0.001
1L 1 I 6 -0.005 -0.009 21.83838 0.001
1 1 T 0015 0017 22 331 0.002
L LI g -0.022 -0.027 23 282 0.003
4L mh 9 -0.003 0.004 23 299 0.00&G
L] n 10 0.033 0.036 26.185 0.003
4L L 11 -0.005 -0.011 26234 0.006
1 1] 11 12 0.010 0.012 26.439 0.009
L L 13 -0.015 -0.017 26.872 0.013
L L 14 -0.017 -0.011 27_441 0.017
4L mh 15 -0.008 -0.007 27.57¥8 0.024
1 1 16 0.022 0.024 23 583 0.027
4L mh 17 0.003 -0.000 23.7F01 0.037
1 1] 11 18 0.012 0.014 28.973 0.049
1L 1L 19 -0.001 -0.005 28977 0.066
L 1 20 -0.009 -0.00F7 29133 0.085

B 4.5 £ KRBT A 7|W, 2 p A 4p B B

FEW, E S prienp A dp S B(ACF) 2 ]
2. p 3V 4p B Bl(Correlogram) & § 3% R F YRR P % > @ g F PACF 7% - JE 7 R
o RIp-FEERIPE SELEEEEAEF TRFERS IR Y g
Ar RO ARQ)E F R B BRI O 0 AR R S TR RIS G AP R

Bt R T OB A AR BE B e ST A BRGY o s * B T2 2 (OLS)E W, E B e
T & 4 1§ #2(Data Generating Process) » LB B3 ehGcE FHF » 7 iR P2 2 2 &
ST Rl FH RIS 5 AR()E B IET - AR(1)F R IETF « ARQ)& £ IET ~ AR(2)
4 REESE £ v AN 0 2 ¢ AR(1)7r  ARIMA(1,1,0) ~ AR(2)7 ¥ ARIMA(2,1,0) » #- %

B A Rl 7 B e T B A o

%n‘;
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43 EEBFARDERFEAFL N G254

BN Fgquation: EOl Workfile: PEICEWrice

Wieww | Proc | Clbjectl Printl Marme | Freeze | Estimate | Fnrecastl Stats | Resids |

Dependent Warnable: ™
Method: Least Squares
Date: 12/07/08 Time: 00:05
Sample: 249 2270

Included observations: 2022

Wariable Coefficient Std. Error t-Statistic FProb.
(-1) 1.000015 0000197 5083.005 00000
R-squared 0992159 Mean dependent var 3.137616
Adjusted R-squared 0992159 S5 D. dependent var 0.315023
S_E. of regression 0.027¥395 Akaike info criterion 2320229
Sum squared resid 1.6T2627T Schwarz criterion - 317453
Log likelihood 4368.751 Durbin-WWatson stat 1.804085

BpER R 7 % 249 B~% 2270 B FAL > W 1999~2006 £ £ 2022 Bk A p T 0 R
AR(1) & B e N e » X ig % go] T2 287 SR sh o WV B £ T s

y, =1.000015y, , +¢, -

Bl Equation: EQ1 Workfile: PRICE\Frice

View | Proc | Object| Print|Name | Freeze| Estimate | Forecast| Stats | Resids|

36

Forecast YF

Actual: Y

Forecast sample: 2 248
Included observations: 247

Roat Mean Squared Error 0.025948
Mean Absolute Error 0.018087
Mean Abs. Percent Error 0.571332
Theil Inequality Coefficient 0.004135
Bias Proportion 0.005211
Variance Propartion 0.000166
Covariance Propartion 0.994622

T I B L L L I I
25 50 75 100 125 150 175 200 225

B 4.6 £ 2535 AR(1)& # 578 $5N FE R % % B

HPER R PR 2 B% 248 BF AL 2007 £ £ 247 B AT pLE S TR
G4 s L RESR L TR AEE R > © =24 15 RMSE 3 0.025948  MAE 3

0.018087 ~ MAPE 3 0.571332(%) -
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%44 £ 58 AR()F REEIEHG BB 5 A

N Equation: EQ1 Workfile: PRICEW1ice

Wieww I Froc I Clbjectl P'rintl Mame | Fresze I Estimate I Forecastl Stats | Fesids I

Dependent YWariable: &

Method: Least Squares

Date: 12/07/08 Time: 00:19
Sample: 249 2270
Included observations: 2022
“Wariable Coefiicient Std. Error t-Statistic Prob.
c 0.012618 0006206 2 033203 00422
i-1) 0.996033 0.001968 506.0890 00000
R-squared 0992175 Mean dependent wvar 3137616
Adjusted R-squared 0992171 S D dependent var 0.315023
S E. of regression 0.0273874 Akaike info criterion -4 321284
Sum squared resid 1.569415 Schwarz criterion -4 _ 315733
Log likelihood 4370.818 F-statistic 2561261
Durbin-Watson stat 1.800596 Frob{F-statistic) 0000000

PR B S 249 B~% 2270 B AL > T 1999~2006 £ £ 2022 B AR FH -

AR(1)F B BEFF 0SS e 3 % Bop T ke 5 Rl WA S

Y, =0.012618+0.996033y,_, + &, %

HTEZE\‘

B Equation: EQ1 Workfile: FRICE\Price

View | Proc | Object| Print| Mame | Freeze | Estimate | Forecast| Stats | Resids |
36
Forecast: YF
3.5 Actual: Y
Forecast sample: 2 248
344 Included observations: 247
33 T Root Mean Squared Error 0.025907
39 : Mean Absolute Error 0.018086
<1 Mean Abs. Percent Error 0.571271
31 Theil Inequality Coefficient 0.004128
Bias Proportion 0.006017
3.04 Variance Proportion 0.000120
Covariance Proportion 0.993863
294 o
2.8 L e e e
25 50 75 100 125 150 175 200 225

Bl 4.7 £ %538 AR(1)F £ 538 H55 FERIE 5 @)

v

RPER R A% 2 B~% 248 B TR 0 W 2007 £ 2 247 Bk A P TR RGBSV IER
JPARE B > 32245 % RMSE % 0.025907 ~ MAE 3
0.018086 ~ MAPE % 0.571271(%) °

WA At BIESR L R
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45 £ ERF ARQARFEE N G254

N Fguation: EOQ1 Workfile: PRICEA tice
Wieww I Proc I Clbjectl Printl Mame | Freeze I Estimate I FDrecastl Stats | Resids I

Dependent “Wariable: &
Method: Least Squares
Date: 12/07/08 Time: 00:12
Sample: 249 2270

Included observations: 2022

Wariable Coefficient Std. Error t-Statistic Probk._
-1y 1097337 0.022147 A9 57152 00000
-2y -0 097831 0022148 -4 417216 00000
R-squared 0. 992234 Mean dependent var 3 137616
Adjusted R-sgquared 0. 992230 S D dependent var 0. 315023
S_E. of regression 0. 027768 Alkailke info criterion -4 _ 328852
Sum squared resid 1.557582 Schwarz criterion -4 323302
Log likelihood A43F8.47F0 Durbin-YWWatson stat 1.993644

BpER R 7 % 249 B~% 2270 B FAL > W 1999~2006 £ £ 2022 Bk A p T 0 R
ARQ)E B FEF N e 4 » X i % g ] T2 27 SR o WP AT S

Y, =1.097837y,_, —0.097831y,_, +¢& °__,

M Equation: EQ1 Workfile: FRICE\P1ice
View | Proc | Object| Print|Name | Freeze | Estimate | Forecast| Stats | Resids |

36
Forecast: YF
3.5 Actual Y
Forecast sample: 2 248
344 Adjusted sample: 3 248
a3 ; Included observations: 246
3 2_"-- Root Mean Squared Error 0.025643
’ Mean Absolute Error 0.018044
314 Mean Abs. Percent Error 0.570064
Theil Inequality Coefficient 0.004088
304 Bias Proportion 0.003397
Variance Proportion 0.000108

Covariance Proportion 0.996494

R e [ T R N
25 50 75 100 125 150 175 200 225

— YF

B 4.8 £ 2535 AR(2)& # 5B 5N AR % % B

R RIS 2 B~ 248 BFA AL H 3 B~¥ 248 B F AL T 2007 £ £ 246
gk A o FR RS SRR 4 e o RIS G SRR AR E B0 £ 2240 1 RMSE
% 0.025643 ~ MAE % 0.018044 ~ MAPE % 0.570064(%) *
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% 4.6 £ %5 ARQ)F RIEFE - % £

N Egquation: EO1 Workfile: PRICEA Tice

Wieww I Proc I Clbjectl Printl Mames | Freeze | Estimate I Forecastl Stats I Fesids I

Dependaent Wariable: ™
Method: Least Squares
Date: 12/07/08 Time: 00:17
Sample: 249 2270

Included ocbservations: 2022

“Wariable Coefficient Std. Error t-Statistic Frob.

Z 0.013825 0. 006182 2236301 0.0254

n(-1) 1.095617 0.022147F 49 47046 0_0000

n(-2) -0.099974 0.022147F 4514190 0_0000
R-squared 0992253 Mean dependaent var 3137616
Adjusted R-squared 0992245 S D. dependent wvar 0315023
S_E. of regression 0.027741 Akaike info criterion -4 _ 330337
Sum squared resid 1.553733 Schwar=z criterion -4 322011
Log likelihood 4380971 F-statistic 129301.7
Durkin-WWatson stat 1.994011 Prob(F-statistic) 0000000

PR | E 249 B~% 2270 B 7R > T 1999~2006 £ £ 2022 B AR T 0
ARQ)E #FETF N e f 0 2@ % Boo] T3 i i Rl BN B A T S
Y, =0.013825+1.095617y, , —0.099974y,., ¢, -

M Equation: EQ1 Workfile: PRICE\Price

View | Proc | Object| Print| Mame | Freeze | Estimate | Forecast| Stats | Resids |

36

Forecast: YF

354 Actual: Y
Forecast sample: 2 248
344 Adjusted sample: 3 248
13 : Included observations: 246
994 Root Mean Squared Error 0.025596
i Mean Absolute Error 0.018012
314 Mean Abs. Percent Error 0.569056
Theil Inequality Coefficient 0.004080
3.0 Bias Proportion 0.004125
Variance Proportion 0.000249
2.9+ Covariance Proportion 0.995626
2.8 T B O R T T A T O T A AT

25 60 75 100 125 150 175 200 225

— YF

Bl 4.9 £ %518 AR(2)7 £ 530 {5 TRRIE 5 W)

RpER RS 2 B~% 248 BEF AR L F 3 B~% 248 B F AL W 2007 £ £ 246
gk & b AL RGBS TR A 4 e T P BTG SRR AR S ] © 3= dp 1 RMSE
% 0.025596 ~ MAE % 0.018012 ~ MAPE 3 0.569056(%) °
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b AR OGS A PR G m BRI R T TR 4 AR BT 4

47 EEBEFARFN A P8 g R ER 2 FHELGIFRDRA (AL FIT)
AR(1)#& #5538 | AR(1)F #3838 | ARQ)& 2 B8 | AR(2)F # B3R

RMSE | 0.025948 0.025907 0.025643 0.025596
MAE | 0.018087 0.018086 0.018044 0.018012
MAPE | 0.571332(%) | 0.571271(%) | 0.570064(%) | 0.569056(%)

d b ARy ORI £ REH RO IER] 0 A e FF P R BRI DR Y R
R EER Kk edF 0 ¥ 4 R FEF R ARQQ) SRR ¥ 1 AR(1) k edF > A i 8. d 2007 & o
248 2 5 p FHEFHNHRETETOFREE 0 AR NLAFTL R HHRY WG
TERIBChy > MRS A BB a3 b p 2 HBOLE L e S H R P
P

Fd @300 B H T IO L@ AT 30 L 2 o Atk 0 RS BT TR
BREMHSE > URET XL R b & FARRIG S g 2T RRE R

A FR R e Y R RN p R L B AR SF R 0 7 PR ¥ b o SRR

"3

t£(parsimony) £k & R B > T FEpAREFR AT L s hR L 2 WP ELF
ALE X AL - Bt o
FUERER - A AR FRSRNLAT S Z = raZ  teg 0 T
Z,=0.0126+0.996Z,  +¢ * * fix A4 E - i B & 40T o
Z,,=0.0126+0.996Z, , +¢_, & » 1 3¢
Z, =0.0126+0.996(0.0126 +0.996Z,_, +&, ) +¢,
FI2Z ,=0.0126+0.996Z, ,+¢ , * » F 3¢
Z,=0.0126+0.996[0.0126 +0.996(0.0126 +0.996Z, , +¢&,_,)+ &, 1+¢&,

R

w5
1\'5

t—1 t—1
¥ Z,=0.0126) (0.996) +(0.996)' Z, + > (0.996) ¢,
k=0 k=0
t—1 t—1
A FPg e 0 E[Z,]=E[0.0126)(0.996)"]+ E[(0.996)'Z,]1+ E[>](0.996) &, , ]
k=0 k=0

t—1
E[Z,1=0.0126>_(0.996)" +(0.996)'Z, : Z, & P& ¥ F 7 Az4: i

k=0
7% 8, =0.996 <1+ % fCareli  dut BRI dm 1 A G C PR A
R &R IO enif
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\ﬁ;

E#ﬁ%’f

AR F
v od

léviz,g j\ﬁg:l ’
FRE SRRl A A 2

HTiofe s REL i Thlie i Thiic

7
Whoope s LFHNFEARSLG B

LAABEEBER AP FTHRIFERTE T RALE TR AT D)

PR IR 1999~2002 2003~2006 1999~2006
&K 1027 996 2023

T ok 22.47 25.89 24.15

Bt 8.4370141 4.7913654 7.0993279
i A5 2l 0.5992228 0.2651008 0.2048545
3 TRHE 3 -0.4309919 -0.7437412 -0.2862502

2049 L EAENH SO LRI FASTRS AR D)

B Groop: TNTITLED Workfile: B\ ntifled

WView | Froc | Ob_'iectl F'rint| Mame | Freeze | Sample | Sheetl Stats | Spec |
STOCK _PRICE | LM STOCK PRICE_ | STOCK_RETURMN |

Mean 24 15021 3137516 0001452 -~
Median 23.70000 3.165475 0.000000
Maximurm 44 70000 3.799974 3284664
Minimurn 8.750000 2. 169054 -0.140687
Std. Dewv. 7.099325 0.314977 0.078176
Skewness 0204703 -0.539262 36.63431
Kurtosis 2711492 2 907706 1539 422
Jarque-Bera 21.14451 98 76742 1.99E+03
Probability 0.000026 0.000000 0.000000
Sum 4885588 6347.195 2 936513
Sum Sq. Dev. 101909.7 2006040 12 35738
Ohbservations 2023 2023 2023 -~

< >
B ALt PRALK i 4 fePF Skewness=0~Kurtosis=3> ¥ JB %t:* & % 0> ¥ d Skewness

\

RA|ETZP T A DR BAER ZESORF L - RAR S <OR &
KIS S A e A2 R > HESIPFL B REA R L <SRG K
FHES RPPI AR R T30 o k-

Fltd AT F IR 2 ORGAFFIF P A 00 T ol <Y i
HERG RS = Wape @ 8 F RGPS
o eng g & fe(leptokurtic) o

Sod PP e IB AR R0 B ¥ A RS BER AT ES LB

BL ;%: IR ﬁ”] _;% g

& fie > ¥ d Kurtosis

14\‘

Y 4% & fe o Pearson

%A\ﬁ’o ’
Kurtosis 4 =< >3 > ® 2L g &g » A5 2L

WA A - g T $ %% B E (heavy tails)sd i+ » 3 5 F i 4
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_—Seraes: STOCE RETODRN 2 WWorkfile: b= SEas2ulintatloed =0 =
Vicwe | Proc | Obicct] Properties]| Print]| Mame | Frecze] Sample | Genr | Sheet] Stats | Ident|Line | Bar

O3

e =g

ey

Helel

— 1

— 02

- O3

— . Oa |

—. 05

T T T
SOo00 a1 o000 1500 2000

[— sTock RETURMN |

] 4.10 £ 574 3808 ) 48 0 5 5 52 )

Bh RAELRAFPY S IR kB R (volatility clustering) eP3R % W & L e il
KRR A b L8 ¥ G F L kdom ARCH O3S it 43 f2 5 i % i2 ke eniia)e

Eguoation: EOgIlL Workfile: FEFEr o titled

Viewe | Proc Clbjectl F'rintl Mame I Freezse Estimate Forecastl Stats I Resids

[ Correlogram of Residuals

Crate: 015,09/09 Time: 19:58
Sample: 2 2023
Included observations: 2022

Aautocorrelation Partial Correlation A P& Q-Stat Frobk
3 g 1 o.o9y¥ o.09¥y 18.981 o_0aoo
i LI 2 -0.020 -0.030 19.824 0_000
i 1 3 0.001 O_006 19 826 0000
LIl LIl 4 -0.031 -0.032 21.¥53 0.000
m m 5 0005 0013 21.834 0.001
i U Ll 5 -0 005 0009 21.888 0.001
110 4 ¥ oo.o01s 0,017 22 331 o_0o0z2
m LIl g -0.022 002y 23 282 0.003
gL i 9 -0.003 0.004 23299 0.008
11} L] 10 0038 0,036 26185 0.003
m U L 11 -0_.005 -0.0117 26234 0.006
m i 12 0,010 0.012 265439 0.009
[ I} U Ll 13 -0.01s -0.01F 26872 0.013
I I} U Ll 14 -0.01F -0.0117 2Z27._441 o.a17
gL i 15 -0.003 -0.007F 27.58758 0.024
110 4 16 0022 0.024 28 583 0,027
m ULl 17 0.0038 -0.000 Z8_701 o_.a37
m i 18 0,012 0.014 25973 0.049
i 1 19 0001 0005 28 97F77 0.066
[ I} 1 20 -0.009 -0.00F 29 133 0.085
m 1 21 -0.002 0005 29 295 0_.107
m i 22 0.0183 0,019 29 955 0.119
i 1 23 0,004 -0.000 30002 0149
m 1 24 -0 007F -0_005 3I0_105 0.181
o o 25 -0.044 -0.043 34 017 0_108

Bl 411 £ EBFFFEZW, & L2 p 24Pk B

FHAZ ALEFET g AM2Z QI FR1L I8P hpE Y |

FRESY% 1L R2HHp BT P WHFRE 1% wa2ZEFLPEF TG p
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B Equation: EQ1 Workfile: Bfff\0ntitled

Wiewe | Proc | Objectl Printl Mames | Freeze | Estimate Forecastl Stats | Resids

500
Series. Residuals

Sample 2 2023
Opservations 2022

400 4
Mean 0000126
300 4 Median -4 34e-05
Maximum 0.140640
Pinimum -0.067644
200 4 Std. Dew._ 0027895
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Avrgmented Dickey Fuller Unidt Root Test on DMLMN_PRICE__)
rHull Hypothesis: DMLMN_PRICE_ ) has a unit root
Exogenous: Constant. Linear Trend
Lag Length: O @LAuutomatic based on S1C. WAKLASAS=25)
t-Statistic FProb_*~
Augmented Dickey-Fuller test statistic —1 3 4171741 0. 0000
Test critical values:- 126 lewvel -3 . 952589
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102 laewel -3 _ 127926
*PMackinnon (19296) one-sided p-values_
Avgmented Dickey-Fuller Test Equation
Crependent “Wariable: DMLMN_FRICE__2)
PMethod: Least Squares
Drate- 12,305/08 Time:- 16-21
Sample (adjusted): 3 2023
Included ocbhservations: 20271 after adjustments
Wariable Coeficient Std. Error t-Statistic FProb_
CHLM_PRICE_ (-1 -0 2965717 0022246 43 41141 o 0000
L -0 000115 O 001026 -Q_ 112287 . 9106
ETRERLC 1) 3 26E-07F 8 FaE-O7F O_37F0593 a. 7110
R-sguared O 452903 PMean dependent wvar I 992E-06
Adjusted R-sgquared Q. A452390 =S [ dependant var QO_03z2020
S5 E. of regression 0. 023036 Alkaike info criteriaon -4 _FOo01993
Sum sqguared resid 1070911 Schwar=z criterion -1 _ 693663
Log likelihood ATE54_ 3654 F-statistic D42 2TE2
Crurbin-WwWatson stat 1. 997727 Frob{F-statistic) O 000000

Bl s L PER B PR (- A A £ 3 W, o B pE 5 ARIMA(0,1,0)4
R R FE ekt FREED A SR BRS R T R RR BT AAY,

G 4 e % ADF test sl 243411410 % | ¥ £ ¥ KT (¢ =0.01,0.05,0.1)
it (-3.962589,-3.412033,-3.127926) » (adr 4 BAR T hhb & B 0 PR A SIW, 5 7

2

WAT BABEFRF > AL IR B A7 TR 22 AP

H
A AEAFRE RS L T T ARMA HY K R332 R A 5 o

# 417 ¢ F&z AR(D)& B FEEHG B3t8 % 4

B Equation: EQ2 Workfile: IEB 2\ T ntitled

Wieww | Proc | Dbjectl Printl Mame | Freeze | Estimate | Forecastl Stats | Resids |

Cependent Warnable: ™
Method: Least Squares
Date: 12/30/08 Time: 16:31
Sample: 249 2270

Included observations: 2022

“ariable Coefficient Std. Error t-Statistic Prob.
-1} 1.000045 0.000182 5505137 00000
R-squared 0.986360 Mean dependent var 2 813596
Adjusted R-squared 0.986360 S D. dependent var 0197253
S_E. of regression 0023037  Alkaike info criterion -4_ 7025899
Sum squared resid 1072591 Schwarz criterion -4 700124
Log likelihood 4755631 Durbin-Y"Watson stat 1.930930
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RpE R % 249 B~% 2270 B FAL 0 T 1999~2006 £ £ 2022 Bk AP FAL 0 G
AR(1)E B FET RN e 4 > £ % Fo] T3 287 S8R BB S T s

y, =1.000045y, , +¢,

M| Equation: EQZ Workfile: SR 2Wntitled (=13
view |Proc| Object| Print|Mame |Freeze| Estimate|Forecast| Stats|Resids|

2.85

2.80

2754

270

2.65

2.60

2.55

2.50

2.45

Forecast: YF

Actual: Y

Forecast sample: 2 248
Included observations: 247

Root Mean Squared Error 0.014909
Mean Absolute Error 0.010538
Mean Abs. Percent Error 0.393774
Theil Inequality Coefficient 0.002781
Bias Proportion 0.000014
Variance Proportion 0.000015
Covariance Proportion 0.999972

R )

Y
»

W 423 ¢ Eheg AR(D & B85 0058 57 % % W

£ 248 WA T 2007 £ 247 B A P FA 0 s S TR
SE R B S ] 0 o ;ﬁ;—'u;} £ RMSE % 0.014909 « MAE 3

0.010538 ~ MAPE % 0.393774(%)

% 4.18 ¥ ##3 AR(1)-GARCH(1,1) & # §E7F $ 3%

B Eguation: THTITLED Workfile: HESaiUOntatled

Wi | Proc | Objectl Printl Mame | Freeze | Estimate | Forecastl Stats | R.esids |

Dependent Wariable: ™

Method: ML - ARCH (Marquardt) - Mormal distribution
Date: 01/10/02  Time: 21:41

Sample (adjusted): 2 2023

Included ocbservations: 2022 after adjustments
Convergence achieved after 19 iterations

“Wariance backcast: OMN

SARCH = C(2) + C3RESIDE-12 + Ca )y GaRCH-1)

Coefficient Std. Error =-Statistic FProb._

-1y 1000063 0000139 TZ201_555 Q_0000
“Wariance Equation

C 1.99E-05 2 19E-06 9.056512 Q_0000
RESID(-1)2 0121051 0013904 8._TFTOB316 00000
GARCH-1) 0.843581 0.015403 54 _T4862 Q_0000
R-squared 0. 986360 Mean dependaent wvar 2.813596
Adjusted R-sguared 0.986339 S D. dependent var 0197253
S . E. of regression 00230585 Alkaike info criterion - _ 909493
Sum squared resid 1.072596 Schwarz criterion -4 898391
Log likelihood A9E57F 49T Durbin-Watson stat 1. 930954
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Yol w i - B SV RO A T EAR 0 MR R SR 2 B~% 2023 B AL
1999~2006 # £ 2022 % &} T4 > 2 AR(1)-GARCH(1,1)& # FEIE #55% crud > 1 1
L S CATRCI S ER AT = ST A S N AL E AR

y, =1.000063y,_,
0> =1.99x107° +0.121051¢, > +0.843581c,

N Fguation: THTITLED Workfile: BT otitled

Wi | Proc Objectl Print| Mame | Freeze I Estimate | Forecast| Stats | Resids |

Forecast: vF
Actual: v
Forscast sample: = 248

Inciuded cbservations: 247
Root Mean Squared Errcr o.01z99s
NMean Absolute Emwmor O . oo=121
Mean Abs. Feroent Emor 0. 341720
Theil Inequality Co=fficient O.002418
Bias Proporticon O . 00oo0ssS
ariance FProporticn o.000012
Cowariance Proportion 0. oosasS
= 50 .
S0 100 150 =00
v
ooos
coos
Lo s n e
coos
coos
ooo4
ooo=
ooo=
oo T T T T
50 100 150 =200
[ Forecast of Warianoce

Bl 4.24 ¢ &4z AR(1)-GARCH(1,1) & # 5B #2558 35 B .% % B
MR R FE 2 B~% 248 B FOR > T 2007 £ & 247 B A M TR BLE HENTER

i A et o P RIES G TR AR R 0 2 =41k RMSE & 0.012995 ~ MAE &
0.009191 ~ MAPE % 0.341720 (%) °
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43 b AE L AR SR A

PR RIL - BT~ p A pH B S 2 47842 > &5 3 ] S 4p

R R AR BL AT

% 4.19 Q A BadE AR(]),& éﬁ&;@'ﬁ_;\ =2 ‘_L_\;: 3,

N FEguation: EO3 Workfile: BOOK1WHookl

==l

Wieww | Proc | Objel_—l:l Printl Mames | Freeze | Estimate | Forecastl Stats | Fesids |
Dependent Warialkle: ™
Method: Least Squares
Crate: 05505509 Time: 21:21
Sample: 497 2519
Included observations: 2023
Wariable Coefficient Std. Error t-Statistic Prob._
-1} 1.000093 0.00017F7F 5662761 Q_0000
R-squared 0.993544 Mean dependent var 3 202252
Adjusted R-squared 0993544 S. 0. dependent var 0318036
S E. of regression 0. 025559 Alcaike info criterion -4 A95167
Sum squared resid 1.320889 Schwarz criterion - 492392
Log likelihood A547T_ 561 Durbin-\"Watson stat 1.862065
cle
= e
r J
s 2, s 2, i = ] s
HPER R % 497 B~% 25'19 ll?i ‘}v- i 1999~200 £2023 BHRAP FTH 0 R

y, =1.000093y, , +&,

AR(1)f # BETE HC3 e 0 M s U R RR P S B T

N Fguabhon: EQ3 Workfile: BOOK1iEookl

View | Proc | Objet_—tl Printl Mame | Freeze| Estimate Forecastl Stats | Fesids |

Forecast: ¥YF

Actual: ¥

Forecast sample: 250 4965
Included observations: 247

Root Mean Squared Error 0028194
Mean Absolute Error 0020237
Mean Abs. Percent Error 0626710
Theil Inequality Coefficient 0004401
Bias Proportion 0003198
“Wariance Proportion 0000050
Covariance Froportion 0996751

Bl 4.25 % 408 AR(1)4& £ 5EI5 H58 2007 & 78] 5 5 B
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BpER R R 250 B~% 496 B F AL 0 2007 £ £ 247 B A FTAL 0 RS BVE
Blav 3 e 37 0 F BIER L FRR AR R 0 éﬂ’—é"l:}ﬁ # RMSE 5 0.028194 - MAE 3
0.020237 ~ MAPE % 0.626710 (%) °

Hl Equation: EQ3 Workfile: BOOK11Bookl
View|Proc|Object| PrintIName Freeze| Estimate|Forecast| Stats| Resids

Forecast: ¥YF

Actual: Y

Forecast sample: 1 496
Adjusted sample: 2 496
Included observations: 495

Root Mean Sguared Error 0.029568
Mean Absolute Error 0022044
Mean Abs. Percent Error 0722114
Theil Inequality Coefficient 0.004747
Bias Proportion 0.000244
“Wariance Froportion 0.000860
Cowvariance Proportion 0.998896

B 4.26 § /4 Hud AR(l)ﬂ ﬁPIE ﬁp:\ 2007~2008 +# 7f i) i % ]

WpER R R 2 B~% 496 1 TR T 20072008 # £ 495 Bk A o TR 0 REHC
FARRIAC A a0 P BESR ,a:%E;E'J év’ﬁﬁ‘bﬁ%] 2 344 1 RMSE % 0.029568 ~ MAE
5 0.022044 ~ MAPE 3 0.722114 (%) *

dO B ETER . PR A TR e 2 TERI FH R 0 A Rl R e 3

Blac 4 T R ARET L Rk 0 4 WP - PR

% 420 i 4 568 AR(1)-GARCH(1,1)& £ JE7F f38 722 2 & 4

N Fguaticon: EOo3 Workfile: BOOEKE 1V ookl

wiewe | Proc| Obiect]| Print]| Mame | Freeze| Estmate | Forecast| Stats | Resids|

Dependaent Wariable: ™

rethod: PMML - ARCH (fMarguardt) - HNormal distribution
Drate:- 05-"05-"09 Time: 2125

Sample: 497 2519

Included cbservations: 2023

Convergence achieved after 77 iterations=s

Wariance backocasts O

SARCH = (2} + C{IPFRESID-132 + O GARCH-1)
Coeficient Std. Error =-Statistic Frob._
e ] 1. 000151 O 000156 5393 261 O_0000

“Wariance Eguation

L 1 A40E-05 1. 61E-0G 8 630366 O 0000

RESID-1 )2 O 055867 O 005310 10 _ 52096 O 0000
SARCH-1) O 926260 O 005516 167 _9120 O 0000
R-sguared . 993543 FrMean dependent war I 2022252
Adjusted R-sguared 0. 993533 S D dependent wvar o 313036
S E. of regression 0. 025579 Alkaike info criterion - _S56950
Sum sqguared resid 1. 320937 Schwarz criterion - 555363
Log likelihood A4E23 430 Curbin-Wwatson stat 1. 852054
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dole w0 i - Fp p AV iE GERCS 4 4TiEAR 0 MR R S5 497 B~% 2519 BEOR 0 T
1999~2006 & £ 2023 i # & p 4L > £ AR(1)-GARCH(1,1) /& # §EIF HC3S e > 3 @
LR S CATRCI S ER AT S ST AN S S AL AR

y, =1.000161y,_,
o =1.40x107 +0.055867¢, > +0.9262600, ,

N Equation: EQF Workfile: BOOEK11Bookl

View | Proc| Object| Print|MName | Freeze Estimate | Forecas t| Stats | Resids

Forecast sample: 260 498
Included cbservations: 247

0.028215
0.020247
0.827080
0.004404
0.004822
0.000044
0. 525223

oo=s

oo=zs

oo=0

0016

0012

000E

0004

0000 T . T T
250 200 aso <00 450

[— Forecast of varianee |

B 427 § & #uE AR(1)-GARCH(1,1)#& # FE7E #55° 2007 & 3 iR.% % B
M-pER R 7] F 250 B~% 496 B FAL > T 2007 £ £ 247 Bk A H TR UL N IE

Rlde 4 ehadg o b BIESR G ARRIARE B > £ =231 RMSE & 0.028215 ~ MAE &
0.020247 ~ MAPE % 0.627060 (%) °
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HE Eguation: EQ3 Workfile: BOOEK 11Bookl
wiew | Proc| Object| Print|Mame|Freeze| Estimate | Forecast| Stats|Resids

Fosecast: vF
Actusl: Y

Forscast sample: 1 4968
Adjusted sample: 2 498
Included observations: 486

Root Mean Squared Emor 0.028587
Mean Absolute Emror 0.0Z2Z2052
Mean Abs Percent Emror 0. 722371
Theil Inequslity Coefficient 0. 004748
Bias Proportion 0.000025
Warianoe Proporticon 0.000308
Covariance Proportion 0.29oS0 0o

.oozs

.00z4

0030

onE

0012

OD0E

ooos

L0000 . . . .
100 200 200 400

[— Forecast of warianc= |

] 4.28 § i% 48 AR(1)-GARCH(l 1) 4 # FEF H5 2007~2008 & 37 it i %

WePER B SN 2 B~ 4960k AL 0 T 20072008 £ £ 495 B4k A TR 0 gk A
FRAERlA 4 A 4T o BIESRE E plouBE R > 25234 RMSE 5 0.029567 - MAE

% 0.022052 ~ MAPE 5 0.72237F(%)%
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44 £ BEGOLBAEPSF B

PRI RIS H P4k 3 p AP B E A 7B B AR A ] Sk o
r/ 4. *{-;‘z‘%ﬁ_} /‘:L)J_z\f_}? PJ ;—L%@J_IE‘,Q‘?'T

% 421 £ %z AR(DE RN B85 £

B Equation: EQ4 Workfile: BOOEKEZ2\HookZ2

'-.-'iewlF'roclObjectl F'rinthamelFreezel EstimatelFDrecastlStaElResidsl

Dependent Wariable: v
Method: Least Squares
Date: 05/06/09 Time: 12:57
Sample: 497 2302

Included cbservations: 1806

“Wariable Coefficient Std. Error t-Statistic Praok.
-1 1000014 0.000240 4164 574 0.0000
R-squared 0977823 IMean dependent var 2595137
Adjusted R-squared 0. 977323 S D. dependent var 0173236
S . E. of regression 0026543 Alkaike info criterion -4 419560
Sum squared resid 1271663 Schwarz criterion -4 416515
Log likelihood 3991.863 Durbin-\Watson stat 1.5805999

HPER R % 497 B~% 2302 [ rﬂé BinZ P15 1999 & 10 7 27 P o4
F% 1B R L 1999 # 10 a,~20064z ¥ 1806 B AN TR R AR(D) & B BB H
NeuE s B R o) T2 g\ng;’ 35 %i;“ BAE TN Ly =1.000019y, , +é

I Equation: EQ4 Workfile: BOOK2\Book2

View ‘ Proc ‘ ObJEct| Print| Mame| Freeze ‘ Estimate | Forecast| Stats |Resids|

2.8

Forecast: YF
Actual: Y

2.7 Forecast sample: 250 496
Included observations: 247
2.6 Root Mean Squared Error 0.016786
Mean Absolute Error 0.012430
Mean Abs. Percent Error 0.482669
25 Theil Inequality Coefficient 0.003253
Bias Proportion 0.000098
; Variance Proportion 0.000037
244 i Covariance Proportion 0.999865

23 A AR A A R S N R N
250 275 300 325 350 375 400 425 450 475

Bl 4.29 £ % & AR(1) & £ FETE H075 2007 & 37 815 * B
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v

HepE A 7% 250 B~% 496 B AL 0 T 2007 £ 247 @R A A G BT
Rlic 4 e tr o RIESR G SR PAEE R > 7 =233 4% RMSE & 0.016786 ~ MAE &
0.012430 ~ MAPE 3 0.482669(%) -

M Equation: EQ4 Workfile: BOOK2'Book2

'v'\a'f\‘|Proc|OhJect‘ Prlnt|Name|Freeze| Esumate|Forecast‘5(a|5|Res|ds|
3.2
, Forecast: YF
3.0 Actual: Y
Forecast sample: 1 496
2.8 Adjusted sample: 2 496
6 Included observations: 495
24 Root Mean Squared Error 0.029576
' Mean Absolute Error 0.021473
224 . Mean Abs. Percent Error 0.875285
i Theil Inequality Coefficient 0.005793
2.0 Bias Proportion 0.001524
Variance Proportion 0.001312
1.8+ Covariance Proportion 0.997164
1 6 T T T T T T 1 1 1
50 100 150 200 250 300 350 400 450

Bl 430 £ %507 AR(L) & £ BB 555 2007~2008 & 5 58] % 5 @]
MR R I E 2 B% 496 BE AL > T 200752008 £ X 495 B A P TR 0 L D
FAERLE A s o O BIESR G ERTHERE) 0 ¥ 372454 RMSE & 0.029576 ~ MAE
% 0.021473 ~ MAPE % 0.875285 (%) °

% 422 E %02 AR(1)-GARCH(1,1) & # 5ETE 8 122 5 & 4

R Eguation: EOQ3F Workfile: BOOEKIZXTHookX

Wisww | Proc | Object | Print | Mame | Freeze | Estimats | Forecast | Stats | Fesids |

Dependent “Wariakle: ™

FMethod: WML - ARCH (Marquardt) - Mormal distribution
Drate: 0506509 Time: 13:01

Sample: 497 2302

Included ocbhservations: 1806

Convergence achieved after 14 iterations

“Wartance backcast: O

SARCH = C{2) = C(37RESID-12 + {4 GAaRCH{-1)

Coefficient Std. Error =-Statistic Frob

M(-1) 1000075 0. 000187 8350_700 Q. 0000

Wariance Equation

c 2 00E-05 3. 95E-06 5053440 Q.0000

RESID{-1 "2 0123250 0.014913 3.264794 00000
SARCH-1) 0_852636 0015573 53 .69T76B3 0.0000
R-sgquared 0. 977az2 MMean dependent var 2 595137
Adjusted R-sguared 0. 9777as S D dependent var Q1738236
S E. of regression 0. 026565 Alcaikke info criterion -4 502293
Sum sqguared resid 1. 271701 Schwarz critericn - 590119
Log likelihocod 4159 375 Durbin-““Watson stat 1.809046
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Yoo w0 i - Fp p oAV iE GERCGS 4 4iEAR 0 MR R S S 497 B~% 2302 B ER 0 T
1999~2006 # + 1805  # &} F#L > 2 AR(1)-GARCH(1,1)& # FEIE #55% crud > 1 1

¥R PRI R AR Y AR AT A

y, =1.000075y, ,
o, =2.00x10" +0.123250¢, ,* +0.8626360, ,°

B8 Equation: EQ4 Workfile: BOOKZ2\HookZ

'\"iE'r\'lPI'UElObjEEtl Pril‘lllNal‘l‘lE‘Fl’EEZEl Estimate FUrEcastlStaiisesids‘

2.75

2.40

Forecast: YF

Actual Y

Forecast sample: 250 496
Included observations: 247

Root Mean Squared Error
IMean Absolute Error
IMean Abs. Percent Error
Theil Inequality Coefficient
Bias Proportion
“ariance Proportion
Covariance Proportion

0.016790
0.012450
0483451
0.003254
0.000491
0.000040
0999489

250 275

0014

300 325 350 375 400 425 450 475

0012

00104

0008 4

00064

0004 4

00024

0000

T
250 275

T T T T T T T T
300 325 350 375 400 425 450 475

| —— Forecast of Variance |

Bl 4.31 & %53 AR(1)-GARCH(1,1)& # JE38 f75% 2007 & 75 7] 5 5 B

KRB )5 250 B~% 496 B F A - T 2007 & £ 247 4 A b FoR
Rlic 4 e tr o RIESR G SRR PAEF R 0 7 =23 4% RMSE & 0.016790 ~ MAE &
0.012450 ~ MAPE % 0.483451 (%) °
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M Equation: EQ4 Workfile: BOOK2\Book2 |
\p'ie'.\'lF‘roclObjectl Printll\lamelFreezel Estimate ForecastlStaiisesidsl

32

Forecast: YF

Actual: Y

Forecast sample: 1 488
Adjusted sample: 2 496
Included observations: 495

Root Mean Squared Error 0.029571
IMean Absolute Errar 0.021477
IMean Abs. Percent Error 0.875468
Theil Inequality Coefficient 0.005792
Bias Proportion 0.001036
Variance Proportion 0.001363
Covariance Propaortion 0997601
18 T T T T T T T T T
50 100 150 200 250 300 350 400 450
— YF
0028
0024 4
00204
0016 4
0012 4
0008 4
0004 4
0000

T T T T T T
50 100 150 200 250 300 350 400 450

—— Forecast of Variance

B 4.32 £ &4z AR(1)-GARCH(1,1) & # JE35 03¢ 2007~2008 & 7R % Bl

MR )R 2 B~ 496 B TR T 2007~2008 £ £ 495 Bk A o TR 0 RERC
FAERLE A s o P BIER G IERI GHER B 0 ¥ 372454 RMSE & 0.029571 ~ MAE
% 0.021477 ~ MAPE % 0.875468 (%) ©
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45 FF B% A

A3 B 44 &Y 5 s uB - £ % AR(DHECS 2 AR(1)-GARCH(1,1)H

7 e SRR R T eRTE R A

4 %I‘”—QL"—T IR 2

£ 4

% 423 F s wuE AR(DBN 3 e SR B T Spla 4 Wi (A 7 AD)
AL g 4 fad g 4 fad g 4 fad
TP Hp R 2007 2008 2007~2008
RMSE 0.028194 0.030876 0.029568
MAE 0.020237 0.023844 0.022044
MAPE 0.626710(%) 0.817134(%) 0.722114(%)
A 424 £ %ing AR(DESS 7 Fe TRiRI8 B T SERIA 4 v o (R BER)
A £ By £ B a2 S
FRRIEP R | 2007 2008 2007~2008
RMSE 0.016786 0.038280 0.029576
MAE 0.012430 0.030480 0.021473
MAPE 0.482669(%) 1.266318(%) 0.875285(%)

B BRI E T E 5 1999~2006 & 0 § % HuB AR(1)HS
#3FiR]4 4 47 %% RMSE 3 4r 0.002682 + MAE 3 4t 0.003607 ~

2007 # % 2008 & pF -

AR R R

MAPE 3 4 0.190424(%) » & SFp|3 B 2007 & 3§ £ 3 2007~2008 & f& » # 55 it 4 45
{2 RMSE # 4c 0.001374 ~ MAE i 4 0.001807 + MAPE 3§ 4c 0.095404(%) °
£y AR(DHCS &3R8 B d 2007 & 2 % 2008 & p¥ » # ieli 4 47 1% RMSE

5 +c 0.021414 ~ MAE #§ 4¢ 0.018050 ~ MAPE 3§ +c 0.783649(%) » @ |3 FF ¢ 2007 &
3£ 5 2007~2008 & F% > # 7RI 4 474 RMSE 3 4 0.01279 ~ MAE # 4 0.009043 -
MAPE # 4 0.392616(%) °
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% 425 i % 568 AR(1)-GARCH(I, )3 7 F 55180 FF = 3E R 40 4 v fa 2

(AF= 5 BT
o F H 4 Bud g Al g Al
TR R | 2007 2008 2007~2008
RMSE 0.028215 0.030855 0.029567
MAE 0.020247 0.023849 0.022052
MAPE 0.627060(%) 0.817298(%) 0.722371(%)
% 426 £ %z AR(1)-GARCH(1,1) #5558 7 I SEpIH) 7 7 FER40 4 v
(hFf )
o F S £ OBz L
TR R | 2007 2008 2007~2008
RMSE 0.016790 0.038270 0.029571
MAE 0.012450 0.030467 0.021477
MAPE 0.483451(%) 1265904(%) | 0.875468(%)

§ /4 478 AR(1)-GARCH(I,1)HEsb 3
4 45 1% RMSE # 4 0.002640 ~ MAE # 4 0.003602 + MAPE # 4: 0.190238(%) » @ 3 ip|#
4 45 1% RMSE # 4r 0.001352 - MAE 3 4

Fd 2007 £ 3£ 5 2007~2008 & B >
0.001805 ~ MAPE 3 4: 0.095311(%) ©
£ ﬁ*——“m_—,_ AR(I) GARCH(l 1)*3—.}

4 43 4% RMSE 3§ 4r 0.021414 ~ MAE 3 4: 0.018050 - MAPE 3§ 4r 0.783649(%) » @ 7 if|
#3FiRli 4 47 %% RMSE 3 4c 0.012781 - MAE 3 4:

Fd 2007 & 5 £ 5 2007~2008 & p& »
0.009027 ~ MAPE % 4c 0.392017(%) «

£ oz RA 2007 & B3 fARECGE IR RIREL W R g s HUE ) o (e 2008 £ & 2007~2008
P ABEES > 5 WP R BT TR oI R
Al Pﬁ‘i m”t% FK

£ A AR IR R A e
GRS T BRI RREL 0 L AP

7? /?J

o BB ¥ et WP IRPDTE AR (R o
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TABEFe FFILL TV m@ﬁa‘]t» LI ==

B w RSP 0 R IE S U SR 2 ORI IR R A

% 427 AR(DHS 7 2 2 35840

s
£ R

WLy

(&
Ar S
W
fa
er
£
N
&
Ao
F\'

Al (A IR

s
AN £ KaE ¢ oEdny H s saE £ Hang
RMSE | 0.025948 0.014909 0.028194 0.016786
MAE | 0.018087 0.010538 0.020237 0.012430
MAPE | 0.571332(%) | 0.393774(%) | 0.626710(%) | 0.482669(%)

% 428 AR(1)-GARCH(L, )} # I 2 &

SERIAC 4 LA (AP IR

NP | EAsE e § A b E o
RMSE | 0.017360 0.012995 0.028215 0.016790
MAE | 0.011573 0.009191 0.020247 0.012450
MAPE | 0.381592(%) | 0.341720(%) », | 0.627060(%) | 0.483451(%)

b A A A AR(DHSS & AR()-GARCH(L, )8 7 o o &
B R EE R 4 AR(DBCS o g I IR/ 5V Edy
A& 5ud o @ AR(1)-GARCH(1,D)#E58pF > BB 08 ¢ Ehug > Sl 5§ /4 bud >

g o~ KEBERELA BRI HEA § 9T F > 4o RMSE &

#4318 0.017360 > = MAE &

R8s v gm S gy 5y b AR(DHSS esgipls
11.2% ~ 15.2% ~ 18.4% > ¥ % AR(1)-GARCH(1,1)#5"
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