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Abstract

The interaction among multiple supply chains in flower industry is complicated. In this thesis,
Vector Autoregression (VAR) and co-integration techniques are proposed to model this interaction.
Essentially the VAR model is used for analyzing the dependence of multiple flower products, and
the co-integration model is used for testing the degree of market integration among multiple supply
chains. Moreover, the transactional data from two-flower wholesale markets located at Taipei and
Changhua are examined for exploring the relation of both models. The research results show the

existence of a specific relation among co-integratedflower products in the VAR model.
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TS EAEL - ARG o
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i BMBREZE 2L LA RE Jdcf(Z) )2 FME - a0 B
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PR 2 it A R o 2 U R R RO T Al - SRR FORFORE 0 2 BT
WA P BRI EFT R ¥ o B EEARRIEI TR A ¢ G oS
PRE A TR EL PR EYHTIDE - i \PEARNTAEL P F LR EE
F&Fm m%ﬁv T IR - ﬁv' 2tk 15 2 f2 5 (Non-stationary)z P& [ #ics) o pb o ¥ #c 7|

REFE G ROk > BRSO E R R REAY B TioE
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3. Ely, — vk = Elvie; = sy — )= 1 T Covlyys vii )= Corly_ v )

FotEEo ARy, 8 ALTORCEEE P2 MR Ry LE Bk
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3. Vi=Bo+ Xy trite
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B Y5 kBN A AT ES e BoONG N, Ay, F B (kxk) liiE s 5 X, 5 0h 4 Bk
Al 2 B s A BT e JRERARRAE ST E A YR ULt R HRE G
B o, AWAIRARE >  FARBY R R LM A HFAR AL AP LT AT
Wi op Rl EBREE S E -

FoM-d N LA I A R TN BT E Dy

Y =@ AY + PoAY, 5+ 4 DAY () + 6V + X, + g

)4
Ho @ ==Y A =12, p-1

J=i+l

Y =TZ, +c¥,  +¥X, +¢&, =Fw, + 'YX, +¢,

;!:‘_! v F:[(Dl’(DZ’“"q)P*lexk(p*l) ’

’

Z= [AYt—l AY, 5 AY, :lk(p—l)xl
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—E" F:[F’g]kxkp ’
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w; =|:Zt ’Yt—l :| kpx1

BFOLS B3 e F ot W o7 @o £ it FHEd2 B35 -

3.3.1 Granger F]% M G T R 2 6 T

FARR TR EAREY F o A FFRM G 2 TR j&éﬂ'ﬁ_ﬂﬁﬁ’? (Linear
Regression) &% 2L 4 1% ETF (Nonlinear Regression)ficst ® » BLERF| S HF 3 A F B Fap i >
TR oA IR R TR B R HHEEFIREEA L FREETEESY
?—!L-‘é‘ﬁ*“f“i RH2ZFE3 BRAIM > v} ﬂi%"'—f'—‘*ﬁ*uﬁ FRETFHE - & F LTRSS
i’*ﬁ% R B A5 L% @2t i 4p B Thdicde P o € 3 Granger T 1969
# I AER A 4 2 LEL 1«&%%%?&7 F] % B R[30] > Ry SRR R E Y B “f RIS
%Y@i\fﬁx{ TR ok ’#i:-figﬁ”()(mfﬁ'( T4 o Aok > BEEA NN X2 BT

- BB REY TR {ﬂgé ’ F‘J%ﬂtX AL S HB Y hw F o &2 2 > Granger {
WIRREEFEEZ AR X 'J‘ TR 2 RPN pomiz 2 B F UFRRIEL 2 B R B ) KRR o
#et % Granger F]% B % (Granger Causality)

#F NG Granger i Bz AT FMGZ 2T FAITRMM AL BRXE Y,
(t=0,1,2,0+5,00) % = - A RPTPWHAETELZ PIE2RAEFFHES] £ X T¥o i
X8 Y23 @3 Bl s W= (X, 1=12,-,00} ~YV¥= (Y., 1=12,",
00} o XR¥ Y REEZ g o ulk L X & Yi’f'”r’ﬁ W3 EERABEDRE L > AT = (X, i=
0,1,2,::,00 ) ~ V¥ = Y, ;,i=0,1,2,-,00} o g’ (V| U} f4 e wFung s U
Fn ™ o J %8 Y chdo] 3572 34 (Minimum Mean Squared Error) o & 45 ¢ it {25 > 7P
Granger # Jch- ~F &M B2 v BT K -

1. %1% B % (Causality)

Fol (VI YRXs) <ol (Y| Y*) o RIEP SEXPEREY T T REX HREKY
FFFIEM G HRTF) A Bl X T 7} (6> VIRRHAIFPIZDZLE ] > £ b ¥
B X R FTAHT M ACHREY SRR 4 o

2. = W HF % B % (Instance Causality)

%o [V | YRX**} <o? Y, | Y*} - plam $HcX = %%@%ﬁy IR X R
Y 33 2 r’mq%ﬁ&?'“°ﬂ’”“‘%$¢){ i3 IR B ‘} v HAERES AR
] »A% bor BBX B3 B ATHET UH MBI Y SRRl 4

3. W"%Fﬁ,, % (Feedback)

Eol{Y | VEX*) <ol Y, | Y*) F g? {Y, | X)) <o 2{Y,|X*} VR 4 A fe g
%X@%%%%%F%&Y#@ﬁm REX R A BREE G AFT P MG
S A EW%%X*%&Y%’%’%?*”mﬁ%Pf* #ré“”%%Yﬁ%ﬁ
X Fal > ik & p R aa 3 A %) > a & BRI o

25

;; )



4. Bz B % (Independence)

0P (Y| v} =0 (V| vrxx) =0 (Y Y*) 2 of (X ] Poxs) =0 (X
X 202 (X[ X%) o RIS & B TR E Y PR 4~ X i3 &R B TR T R B
TRl b PRI X e Y B A A TR @R R R A g B
%%@iﬁ&;mkﬁo

Granger ¥] % B 3tk 2 R X, 82 V. 53 BAA®l o FHald 74T

p q q r
thzaiXt—i"'Zﬂth—j“Lgt Y;:Z}/th_j +Z€ix,_i+,ut
i=1 Jj=l j=l1 i=1

FEA Y e sy 5B BAAPE 2 F IR 2 SR kg EAZ o prg BB AR
PERX YA BEARRETERRRF SN @ F 7~ 05 fF i o Granger
Fl R FAFE REFRP R L REFATE 2 2 & BRAeT

Ho * 1= 6= G3=..= 5,=0 Hitiz- 5750 279 j=12,4q
£ 0= 0= O3=.= Op=0 Hi*: - #7300 8¢ =12,-P

(RSSp — RSSU%
RSS%_ 3

# ¢ RSSg(Restricted Residual Sum of Squares) & LI 1#-3] (Restricted Model)2 i 7 £
T2 e SRR E_Hp 5 E 2T i) o RSSy (Unrestrlcted Residual Sum of Squares) = A
% 2 e *plHcd] (Unrestricted Model) 2 3 fFa 4 L = e

Granger ¥ % B 1‘*%& I\“ ’ -E#P & Ho’ %R Y €3 @%%X’

ﬁ/zw Ho* > 7 %\»W%%X“%’% fi'swzy # %’Fﬂ*%”"ﬁ%ﬁ%ﬁﬂéﬁ%?yuﬁzz Ho %
s B %W%&Xﬁ%ﬂ()fiﬁ&f’»‘ w AR R % ); 2z ?F;,Eéiﬁ/ 3 Ho¥r Ho*» B4 7 %
%Xﬁ%%Yz@{jé&iﬁo

332 #FF A H

AR R P ] AR A 1R 0 3D W 03 e Granger T B Ok 0 Flpt SRR ERE ¥ 7
IR > F 3 I MR S - Sy 4 g ﬁé#q_,t'ﬁi‘ggtmi\glb
P 5 B & i~ 17 (Impulse Response Analysis)# T35 34 e P & o gt o — B3P [36] »

L~ R~ Y 2Bl 20§~ 0F ~ f15 2 GNP » 2w 58 5 A@Mp R340

ol

0

I. C[ =4 +alYt +a2C,_1 + &y

II. I —bo —blAY +b2 —1 +b3 4 +52[
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III. Rl‘ =CO +C1),l +C2AYI +C3AMI +C4(Rl‘—1 _R[—2)+ 53,
IV. v,=¢C +1,+G,

¥ CL R~ Y 5P 2 %% (Endogenous Variables) » @ F & #%8 M 25 firic® G &
o4 B (Exogenous Variables) & 51”"} 4 e vI%Bﬂfg ""r'ﬁ FF kG D)}
ip g =+ GNP e (3 IV) Ela’:'\"'ffsﬁ‘ B 2ot (BN 1) 0§ A
b b T g 4 pE s BIEES P g %ﬁﬁj’? £ fﬁ@f; T Ay g - B RE
7 - Beh2d ehg B (Exogenous Shock or Impulse)ﬁl—*»’f' fo S Ho¥ L R hds i KR N
(Dynamic Response Pattern) o

VAR %‘”"J OB T R ERAR G N 2 RO T RS LN 2 Rl v R
foo FIUMIEARE Y, R E o FR 2 BEXAL G - N A FEc PIE VAR HA]F T A
ﬁ*%ﬁ-

P
Yo=a+ Y BY+é

i=1

-

B Y (x4 e £ 0P 5 BBl g 2 (x)BEFET E 0 B, 5 (nxn)ibikik
L £ G (xD)FAR L e & o %505 Sims STU1980 & e A dh- A £ p i FHCE 0 &
dpw T RETAL G N L REPF 0 - BRECT WUR S § o A S R 2
P
Bt REFS@EmaE e - Bl =ars > #5852 IB(MA) A58 LRk
i=l

pIT @ T AR S

(I—[y’ll"l — B,I? —-~-—ﬁpr1’)yt =a+e,

vo=(-pr gt p o e - prt - gt g

o0
Yl‘ =0+ Zwigt—i =0+ Woéy + W& + Wré&_n +eee
i=0

7 o

N#—

o 9=(1—ﬁ1F1—ﬂzfz—'“—ﬁpf”)_la oL PEN 4 B E D EEL B LE kA

fEFAMBIIOL G RTER T e cFPAM TV Wik FEKEUVREIF
BT nEEE R o AA & VAR S H Y BN REIFRGELA 2 & A A4 M (Serially
Correlation) » e ¥ & = %3 5 § HAEM > F]P > F A LI FIFRRELIE2 Fenfphd > Plo7
e 75 BT 2 U -
B0 FERTRRRFAE S YW AN > RIS Y & 2 it (Orthogonalize)iB 4% 1 4 ' S RIS
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ZWz B 4 o @ VAR H3)* %32 % TEREATE 2 I Y ApM ol 2 (VAR > H Y
Choleski % f2 (Choleski Factorization) & % = - H gz 2 E# - B T = & &=L (Lower
Triangular Matrix)G » G 3 2% £ (Nosingular) » 3 x> + ;8¢ » @ 4o

Yt = §+W0PP_18t +W1PP_1€t_1 +W2PP_1€t_2 +W3PP_18t_3 +--- :HO Vi +H1 Vi +H2 Vioo +H3 Vi3 +e

HO P Lo A BB [=wpo v, =P a2 By )=1 > 189 %) 4 BT, %

7 = it % i7¥ (Orthogonalized Innovations) =k & & #c o ,%%ﬂ [lize ST ‘L gk BN A,
ERRETApI PR o N2 HERLEFFE (Per51stent) {fr"ﬁv M (Volatile) e %‘Wirﬁr
Br sk ¥ E“»ii‘*ﬁ' i?——FHézﬁw— BHERELON | F A pFEFERE S H
PR P g e 2 R BB R R R LR EEAE

333 FERIELBE &L R

TR R IR f AR Bl G E2F 3 % cho 3% VAR i)
LY, =+ Y, +e oM IRPIEL % B #ics 3 (Forecast Error Variance Decomposition) 2. i 32
Bz - dp e
Yin=a+pY, +&4
e A Y T R Yy 2 iE I E
Ealy,)=a+pY,
Flgt o+l B gL 5 L
( Yia |Y) Vi =¢m
AP NP v Anda 2 B FR 2 anEL 5o
Vi _E(YH-2|Y1’Y2):ﬁYt+1 —ﬂE(Ym|Yz)+ &2 =Bles1)+ €10n
TREHE-EHFE APT L ED 0 o AIERREL
Von = E(inlYount- Younao Y )= By = BEW |V )+ 200 = B e )+ 4 B2 (6pana) + Bleruns) + 10
TLETERFAREARLFAP - BERESRE G EF LT p e hgd S L
YRS BEI YA Z o dek Y, 8 Z PR L %P ﬂw\ SRR

2R V- BARBOHF 5 FAY, HZLOERREL R R BT B G
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100% » v HAFRIFL R R ey = 2034 > RIFEZ 2 2 B

334 F4A 13 HE

el S B
KA 2
DN L 7

RN G EFELPRE G B OLS RFN A2 R L7 uﬁw
T HEA28] Aok S B Yo fr Ze ZE G AR OIS Bk 0 BIS Rl AL

Ay, =ay +ay(viy —ﬁlzt—1)+za11(i)Ayt—i +za12(i)AZt—i +Ey

Az, =a, +0{z()’t—1 _ﬁlzt—l)+ ZO[ZI(i)Ayt—i +th22(i)Azt_i + &y

e B ahFrEEES BN gyt’&gztﬁnpégj@%io

(i = Pizi) » A ATE > FIPt P 52 N Far A AeT 2 3o

Ay, =ay +a,e, +Za11(i)Ay,_i +Za12(i)Azt_i +Ey

Az =0y +a.e  + Zazl(i)Ayz—i + 2“22 (At £

oS FA L RFLB D () TR B AR GFR 2 A R
GrRE AN E o d RS THRTNIREL B R (e)E G R DGR R Fpt 4
HIEFER DR E AP AP FRLB L (e) 4 EE VAR 3 FF P o ot BB HC
A4 g xF o
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R

HFE A YRS Granger #0031 5 BAgARHML e L LT L - K FEFT &
FIFAL AN TR AR el A Y e B L g Rl
PE o RFIEEASFRERE AR REL L R S ARF RSB GRE
EFLEEMG A RF TR L FH s TSRl TR L
FRALFEOMG e AS L LA BIA > S UL 341 & TGranger £ F£ 447, & 342
& T Johansen x ¥ & £ 47 | -

3.4.1 Granger + & & & 7

BRHEARE FEFRFE FLANMERTH HrRAAE SR REE R RB - BT ED
Mg T S - AR DA RE A e 7 LR AR )58 Pl iE
BARR D o 4 GG FRBEL RMGRT AR ET - W IR A e e ey
FRRE X GRZILAADEREFITH o E2 7% fE R LR E *rzm BS A ;malgzra?ﬁjﬁ] °

A S IR EARIERPFER R TR Y £ R g ﬁiﬁ%#f}“* » FlUt R REAS
’F‘rﬁﬁi" PR RRRGEFT AL 0 RE LR iﬁiﬁf'ﬁ'f‘ | g L A 4\@“—’55‘%1’“%3(@
b2 R ML A o KRR *’“%’ Av\%‘ri“épm o F]pt Granger - 1981 & 3% 11 = &

£ (Co-integration) =1 4, [28] » % is & Aol 0k 2L 0E AR R OPER R PR TSR e
Ei sV RN B IEERE I G S g‘fi‘ il BRI T H 2 A8 B(S 5 B iR
TR PR B P 45— OGN > i mﬁ A et e L AR SRR 2 R
AR 0 R R BT Rl Bk ﬁPi’H}fl’ag BEFAEVEL DT AR D 2 H Y L Y
AR duE 2 g Ap g S g

LS A B S Ed Granger 8 R LM G AR IEE LA R 5 DL
Hp B 7% > %38 Granger # i ¥J2 (Granger Representation Theorem)[27] > & & & B & % 27 3%

A r AR TR LDBEY e Lo ke ,I’Tj\ )l% bR RS
#3707 % 2 Engle and Granger ¢ F§ L+ B & 4~ 47% &2 Johansen and Jusellus Bo* %
i 44 o
B PE LR B L 24772 .4 Engle ¥2 Granger % 1987 £ - F LA T % D E Rt
AR A Bt T R [27] 0 F kKRR E A BF RS F LT G ¢g£ﬁp L E T U
?{%%Fﬁ FEFREEMOER . A AFREF PR L L F LS PEAPT R
RYHEP AR RTR T - BREDEP AT - RATRP S BREDEFLLB R
FRINXFEEBATAS G GRIERRE > PFEEEEZLd 275 X~ (d)-° %
BENTABIER P X B Y EEEM GG A
1. ﬁf»ﬂJthE’Y,mﬁfi‘ AR 0 H Ado
2. - XE VR L Z=Y—AX,» BEELEK Lbo 2 bh<de
J‘“FW"'JXNE’ Yien£ gt sz i (d,b) » %75 Cl(d,b) » 29 (1:4) 5 2%
& » & (Cointegration Vector) > Granger e [FE X B & 2472 2 & §2 OLS e 2. B & M
BERFEEEe R RAF - n BREES T BRI RROFLEIF KT S
E(n-1) EEELPE L LARKREFELRYY R RIENI S FEELPEG A
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- (l’l 1)1;»1-. f_ﬁ ’E‘_ E’f”%ﬂ‘fﬁ’_‘_‘i’.p » F]pt 2 OLS |F't‘JL’I‘JFEI‘—-—-|}-‘ ﬁg@rﬂ"ﬂgﬁ‘bfj“%\
REFREY a2 FEMG 272 A& N5 - EXEEM % 7~ Granger #7312
S L S Py
Johansen # 11 ¥ — £ f & & 4572 o

3.4.2 Johansen * F & &~ {7i2

Johansen fd * £ 2 [31,32] 8.0 - B % 27w £ p N v ﬁp: #-4] (Gaussian Vector
Autoregression Model) 3 13 8> 7 H ¥R e A i3 ¢ A TR {IF 2B A FENE A TS
fé#fuu/ e LR R RFERE EE e R DB T e R o - BEG FAGFL - F 1

w & p 2t §F(VAR) > 2 VARK)HA] e

x=Ihx e+ + Il x g +p+ 6D, + ¢ t:(lT)

He Xih—1F PBAEAp 2 G £oI(EL 205 PFP Glicied sy 5 % #3850 D,

R T Em g £t~Np(0 A)s P M?.l 25 02 838 Boeed 453 28l K B
RIE e d NS R B E 5 (1) Eatss (s FEEPmR A BT
Ex R

k-1
Ax, =T A,y + o+ Ty A, g T + 109D, + = ZFiAxt—i +11x,_ + u+4D, + &
i=1

He A=1-L L% 71838 » I, =20=I,—..—~H)T=1,...k-1 > [T=—(1-T1,-...— 1)

e ZFAx, (R X R R R 0 WP R NI IR BN R ER IS

i=1
s L B 0 TIXN B | 2 B X cnBf T2 0 H P end -k 5P FIZ LRI ML GB— P LN
mode X ek ARSI kO TTRIF S & 2 rﬁrﬂ’taﬂ?‘ﬁi (Long-run Impact Matrix) » # * %k
T REFET L LYl i o [Tk (Rank) > ER-A T2 HEw BBl § &

1. % rank (IT) =P I1% - j&f (FullRank) > %7 Xi? #7135 8y 5 £ L apr il
F’?-Jlj o

2. #Frank (I1)=0> 15 - 4= (NullRank) %7 Xi? S¥e 3 32 FEM %o
% O<rank(ID=r<P > X G r BEELSE TV B> P=fa> B° a2 B} A _P*r
SR FI TR XY R BV EEr BEFERE LR P i - T
fichduft e £ oo 5 B Tl o Tt iR il AR B R ek o )r‘{g’gf—?}j,_g
Bk ¥ L Horank(Il)=r» MFpET L Lo BB

Johansen #% 11 % fAPLi v g T E R T X F L » £ B dico

1. ¥ % (Trace Test)
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Hy:rank(IT)=r Hj:rank(I1I)>r

Trace %238 TR(O;q|p)=-T Zp: an(1-4,)
i=q+1

2. &+ £ pxiE# 7 (The Lambda-Max Test)
Ho:rank(II)=r Hj:rank(II)=r+1
A 235 8 Ay (0:dlg+1)=-Tn(1-4,.,1)

Mt A RERET S EEABRREF 7 5 x__-—ffbfﬁp %o W r=0> FIEEH B R kW
e EBEELFRITCIIIZIAZIESBEX L BT EEE S EN IR 5B E
M43 s P& 7 4p B ﬁﬁti ¥y F»ﬁF-"—’f{L‘ SUHIETRE ko Kd PSS AN E > T AT EE

wE rlc MHETREFTET LG LM
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B d TR SRS

B JLG ARR B ESSEE AT 0 FARTRE B W AR
BTt RELT sed ol pamelly ol f > pldr Bulg@mgis
BAERE 0 F 2 FAELFHEET S AT BREAREIFEEREMT
RHLFECREE FREFRIFEE AT FAREF R & L - X8
GATACR Al FR AR E AT L H O AN 41 & TFRTERKMEERM | 428 T
Rebbig B R ol 2438 THEBEES | 448 THEEAFRY | 245
T g p A EE

7R

Bt
1 3t

@ g 4

H - %

Ty ggda
£

ohanser

£

VAR - 3]

Bl 4-1 & 470 A28
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R-:’ f]:;,{ T’—L ﬁiﬁ?“]‘i&\ “}"/r i% # ﬁi‘rﬁﬁ EaSyReg[zs] ) f‘_ ﬁi‘%ﬁ.&r@ 4_3 t:..i.,,:r ° l«LL }?@{H"%‘J’E t‘l’}g’fﬁ fil;’?
Johansen % £ & { %314 » * EasyReg #0Hl#F § il (E42 5 4o 110 p

%ﬁ"ﬂﬂ EasyReqg International for Windows NT network servers

EasyReg

International NT

Network user's folder

|52 # [waptor faculty HBIERENS] _~| [Choose the drive and folder Tell me more!

in which you want to store

the setting of EasyRey, and/or Oops!

ftype the path of the folder in

T IMATRICES [the text box (see the finger). Quit

(IREGISTR [Your may create a new

isub-folder. Start EasyRey

= Iz:\EasyReg Setting

Bl 4-3 EasyReg ##8 4 &

(=) Ei=R&
BT PFREIETE ZRIEERE TR TS AT 5 8 92 3" EasyReg #ic ¥
AEHERTHELATER Y H e T 4o Bl 44 H7or o

B =] |
Tools WWW  Ext
3
:
»
Single equation models 3 Summerny statisics
Multiple equation models 3 MNormal kernel density estimation
Tser-defined nonlinear models » Bierens' SMINEK density estimation
Seatter diagram
Correlation mato
r 4
Internation 2003

rmpless unit roots

Herman J. Bierens
Pennsylvania State University
and Tilburg University

Bl 4-4 H =134 24 o

PUEENE AP ER B PRE  d RHE R TFR D SRS E 0 T EPRT

H e T3 * o022 0 A3 AR Augmented D1ckey Fuller ¥ %2 i {7 A 45 » F]t 444

ADF # %22 75 Fm o @ ADF 44 %% 2 iE B Bk chps Y 8o s > 0N — 5 5l

WAOH B B2 5 FUREMS AR 5 2 ZIEMIEZ L MPFFARSIE o Hik
#H FpAc Rl 4-5 -

Wi
Wi
s
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=1ol=

it 1 = .,

~Tests of the unit roat (with drifty hypothesis against the (trend) stationarity hypu(hes\5—|
ADF | Poop r
Fhillips-Perron |Fm| esttype: INuII hypothesis wtemative hypothesis

Bierens HOAC | IE"F»'r H REE Iumt root lzero-mean stationarity (3
Bierens NLtrend | [Bier ADF 2 [Onitroot [Etationarity

Breitung |Elren ADF 3 IUnil root with drift I'I'rend stationarity

Cancel |(*) This test is only applicable in rare cases!
- Tests ofthe (rend) stationarit
KPSS IKF'E - Referen
Ea; | Fuller VA, (1996} Introduction to Statistical Time Series (2nd Ed.). New
Bierens-Guo I “ork: John Wiley.

Said, S.E. and D.A Dickey (1984) "Testing for Unit Roots in Autoredgresive
" Time series to be tested | —— Moving Average of Unknown Order”, Biometrika 71, 598-607

EHARRIIHEE .
Said, S E. (1981} "Unit Raot Test for Time Series Data with a Linear

Time Trend", Journal of Econometrics 47, 286-303
Back

Bl 4-5 E5H i 2

Tirme series to betested for a unit root:
SAEBRIEESE
Augmented Dickey-Fuller (ADF) test 2._ -
Auxiliary model:
Z(E)-z(t-1) = a_z(t-1) + b{1)_(z(t-1)-z(E-2)) + __.

+ b(p).(z(t-p)-z(t-p-1)) + b(p+1) + u(t),
t = p*2,...,n, where u(t) is white noise. Motice: b{p+1) is the intercept
Hull hypothesis H({@8):
z{t) is a unit root process: a = 8.
Alternative hypothesis (H1
z{t) is stationary process: a < 8.
The test statistic is the t-value of a.
The default lag width is p = [cn™r], where:
c =5 and v = .25.

< |

|Defaullvalue ofpip=len™ wheren=083, c=5andr=.25-»p=15

Uge this g Chonsenew c and Choose anotherp | Cancel test |

Conduct test | Qops! |

B 4-6 4=+ fw2-i% (s Hp dic
d 158 % + B > EasyReg %8 » %] & ) Akaike [23] > Hannan-Quinn[25] > ¥ Schwarz[38]
ZRERT R GFOE S BRER R 4T wAICHH T E R RSO 11D T E4
B 4-6 2% 2 > 2 Eﬁﬁﬁp Gl Ecs 118 -

Time serigs to he tested far a unit root:
EERLEE=ET
p Ac HQ sc -1
6.81808 6.829904 6.90189
2 6.75301 6._77688 6.92211
3 6.76389 6.79994 7.81980
B 6.78461 6._83209 7.1z889
5 6.74306 6_80304 7.17732
[ 6.78346 6._85700 7.30936
7 6.81008 6._89644 7._u2934
8 6.8n998 6.94930 7.56433
o 6.90553 7.81806 7.71687
18 6.77530 6.90118 7.68549
11 6.58445 6.72385 7.59542
12 6.61881 677191 7.73258
13 6.62518 6.79213 7.84379
18 6.69453 6_87559 8._02021 J
optimal p: 11 11 1
T _'l_I




B E S EGE T E R T TS R Bl 0 Bl 4-8(a)7 WP P R
%@%%%ﬂ%ﬁmﬁﬁéf“’iéﬁﬁféﬁﬁ BHFREG E Wﬁﬂﬁﬁ'ﬁﬂ
PEAL A AR PR T ’%iﬁﬁiwﬁztﬁ? & Bl 4-8(b)R A £ 109 %8
FRTHORTEEAEGRABK TS TG B LRI LR AR T

B TR

=3

A

=101 x|
Time seties to he tested fara unitroot
EHEIIREE A
Uariable to be tested: =
[eso,-, EbpommmlsE . —
HB: Unit root with drift; H1: Linear trend stationarity
ADF model for z(E)-z(t-1):

OLS estimate t-value Asymptotic critical regi
z{(t-1) —-0.5853 —1.4682 < -2.89 (5%)
< -2.58 (18%)
p-value = B8.54808

Z(t-1)-z(t-2) -8.2418 —8.7311
Z(t-2)-z(t-3) -8.2487 -8.7916
Z(t-2)-z(t-4) -8.2786 -8.9503
Z(t-B)-z(t-5) —@.2822 -1.08698
Z(t-5)-z(t-6) —@.3842 -1.5907
Z(t-6)-z(t-7) -8.2636 -1.1703
z{t-7)-z(t-8) -8.3765 -1.9848
Z{t-8B)-z(t-2) —-8.3791 —-2.1182
z(t-9)-z(t-10) —8.3655 —2.30896

_'l_I

Time series to be tested for a unit root

EERE e ST

Test result: =
HB is not rejected at the 18% significance level

Wald test that the lag width can be reduced from 11 to q:
q Chi-square test d.f. 5% crit. value 18% crit. value p-value

10 13.273 1 3.8M1 2.705 0.000827
9 28.887 & .o 4.685 0.800803 (
8 22.033 3 7.815 6.251 0.800806 (
7 22.295 L3 9.u88 7.788 6.80618 (
] 22.336 5 11.871 9.237 6.800845 (:
5 27.9026 ] 12.591 10.645 0.00014 (-
L3 28.002 4 14.867 12.017 0.000822 (-
3 28.263 8 15.587 13.361 0.806843 (-
& 29.987 9 16.9219 14.683 8.80845 (-
1 29._940 18 18.307 15 .987 6.80688 (
] 3e8.398 11 19.675 17275 0.80137 (

{*x)} —> significant at the 5% level

N

OUEEE
1 4-8 8 i i

(= ) Johansen * & & ¥ ©_

i,'—iﬁﬁ@*ﬁ'{i—ﬁiﬂ?ﬁﬁ@ﬁﬂ%ﬁt@éﬂﬁ_ﬁ 68 F 5 s B &M% EasyReg #48 @
@ * Johansen ¥ &R E M AEH Y FHE SR LW Y 90 Johansen £ B L TAEF A
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Lingar general method of moments
FAR innovation response analysis

User-defined nonlinear models
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B 4-9 Johansen + % & &

i » Johansen & A & A 47BN 18 0 E Pk A 7 BE I O R BT R B ECR] o At IR
GEFeE:S E R EST KR FALE-3 F- R E2) B

AF RS EPHG S L G B A P AR 2 B 0 Ao Bl 4-10 A1 o A R R &

1:[Z(t) is a Z2-vector with components: |

z(1.v) = ESALEIRIOSRISE

2(2.t) - BRIIMIEEMIE

Options forthe deterministic variables inthe YARECM (Double click one option):

Intercepts only, without cointegrating restrictions imposed
Intercepts only, with cointegrating restrictions imposed

Intercepts and seasonal dummies, without cointegrating restrictions on the intercepts imposed
Intercepts and seasonal dummies, with coimegrating restrictions on the intercepts imposed
Intercepts and time trend, without cointegrating restrictions on the time trend parameters impased
Intercepts and time trend, with cointegrating restrictions on the time trend parameters imposed

Chosen optign:

Cancel References I Dption 0K

B 4-10 #5838 B~

it {7 Johansen = F& 22 472w o %ii#'{ﬁﬁﬁ’lfgféﬁ}aﬁw » m BasyReg #ic 83+ &
EPRZRTREOELDPE GREFDERZNAFEFE S E B 411 7 FH
o
P

=
Information criteria:
P Hannan-Quinn Schwarz
1 1.00868E+01 1.085146E+01
2 1.80725E+01 1.87921E+01
3 1.81953E+01 1.12118E+01
L} 1.83231E+01 1. 16423E+01
= 2 1
]%emark: These estimates of p are only asymptotically correct. j

—The (upperbound ofthe} order p of the VAR{p)

(iF= 2 p down pup P OK

¥ ompute the Hannan-Quinn and Schwarz information criteria forp= 1,2

[The Hannan-Guinn and Schwarz information criteria are also valid for non-stationary VAR processes (in
levels), i.e., ifthe VAR order is finite and less than the specified upperbound, these criteria vield consistent
estimates of the YAR order. Ifvou do not check this option, the specified upperbound p will be chosen as
he order ofthe YAR. This option is only avaliable ifp = 1

cancel Continue I
Bl 4-11 % 1 Hp B P~




Johansen + B & # € 4 & | * prie 2 & =
B 4127 g H & SHHEFRET - L FEP T
1 Flp o

L
&
=
Nis
P
hred
9
Il
N
ETIRS
(e
Y
N
FIIRS

—10] x|
LR test (Lambda-max test) of the null hypothesis that there are v =]
cointegrated vectors against the alternative that there are r + 1
cointegrated vectors
Table 2: Restrictions on intercept, but not imposed.
C.F. Johansen & Juselius (1998), Table A2
critical wvalues conclusions:
¥ test statistic 20% 16% 5% 28% 10% 5%
[} 37.5  18.7 12.8 14.6 reject reject reject
1 148 4.9 6.7 8.1 reject reject reject
LR test (trace test) of the null hypothesis that there are at most r
cointegrated vectors against the alternative that there are 2
cointegrated vectors
Table 2: Restrictions on intercept, but not imposed.
C.F. Johansen & Juselius (1998), Table A2
critical values conclusions:
r test statistic 20% 108% 5% 28% 10% 5%
1 14.0 4.9 6.7 8.1 reject reject reject
a 21.5 13.98 15.6 17.8 reject reject reject
Suggested nurmber of cointegrating vectors (r) 2]

r down | rup rOK

W 4-12 B R b S BT R

AN

NEFET R 2R R TEINEALAITEGEE RTEF R 413 @) Btz Fike
£ (Eigenvectors) > Bl 4-13(b)RI T £ FE e B 2 2 A FRRI|Z AP e L 5 L FE4AR

h: u(t) is the 2-vector of error terms. = |

5: t = 3(=1997.83),...,83(-2083.11).

Hatrix Skk:
879 5916545 431 _5764451
u31_5764451 815_2426199

Hatrix SKo[Soo”-1]SoK:
155.9837304 150.1991404
150.1991404 149 498717 J

Generalized Eigenvalues of Sko[Soo”—1]Sok w.r.t. Skk:
0.3703902 0.1591144

Corresponding Eigenuectors:
-8.8457972 1
1 -8.9772435 |

Table 2: Restrictions on intercept, but not imposed. =]
C.f. Johansen & Juselius (1998), Table A2
critical walues conclusions:
r test statistic 20% 108% 5% 28% 10% 5%
a 37.5 18.7 12.8 14.6 reject reject reject
1 14.0 4.9 6.7 8.1 reject reject reject

LR test (trace test) of the null hypothesis that there are at most r
cointegrated vectors against the alternative that there are 2
cointegrated vectors

Table 2: Restrictions on intercept, but not imposed.
C._f. Johansen & Juselius (1998}, Table AZ
critical walues conclusions:
r test statistic 20% 19% 5% 26% 10% 5%
1 14.8 4.9 6.7 8.1 reject reject reject
a 51.5  13.8 15.6 17.8 reject reject reject

Conclusion: v =2
N_B_: This means that z(t} is (trend) stationaryt

Done I

(b)te <% %
Bl 4-13 £ KLt 2%
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r<2|r>2 28.4 31.3 124.1(*%%)
r<3|r>3 15.6 17.8 62.2(*%)
r<4|r>4 6.7 8.1 20.1(**)
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Ho | Hy |10% %4 & | SHfh & | & T35t
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dodd E i B SOCREE K E TR S S A B T dp d 0T A R AR
A E P BT e £ A FEG 0 R B dad B e Y g g o 2 T B
%> @ VAR Rtz ® @.“““rﬂ REFRE 5 R EEARA PR T > Tt e
#“%“'?»— Fe A\F&I’”ﬁv' | T 5 F %k e
EpAw Al e FERT R RS B S L AT rE P2 tg;;ﬁp
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P2 JE B R 5 A& 411 e

\v
AN
—
=

o

4 1.11658E+01 1.13850E+01 1.27292E+01 |
5 1.08237E+01 1.10%33E+01 1.27520E+01
[ 1.08523E+01 1.11731E+01 1.31524E+401
7 1.07720E+01 1.11446E+01 1.34509%E+01
8 1.07133E+01 1.11384E+01 1.37784E+01
9 1.08027E+01 1.12811E+01 1.42615E401
10 1.08301E+01 1.14224E+01 1.47502E+01
11 1.06557E+01 1.12426E+01 1.49251E+01
12 1.055917E+01 1.12340E401 1.52788EH01
13 1.06246E+01 1.13229E+01 1.57379E+01
14 1.06988E+01 1.14540E+01 1.62472E+01
15 1.07057E+01 1.15185E+01 1.66984E401
p = 12 5 2

The (upperbound of the) arder p of the VAR(p)

p=12 p down pup pOK

I~ Compute the Akalke, Hannan-Quinn, and Schwarz information criterla for p = 1....12

Akaike, Hannan-Quinn, and Schwarz information criteria will enable you to determine the order
the VAR. If you do not check this option, the specified upperbound of p will be chosen as the order
[ the VAR. This option is only avaliable if p = 1.

Cancel | Continue
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M TTIL G X 3 4 5(+%) 6 7

5 pipg e T [2.74243E+01(2.73925E+01/2.73496E+01|2.73908E+01|2.74405E+01
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e =

VAR model:

v(l) = DI
Explanat. ory wari.

x(1,1) = LAGL[D
(1,2
% (1,3)

x(1.5)

|1 S |

OLS estimation result

1[DIF1 | .Il H(ﬂlﬁ‘iﬂ ¥y

x({1.4) = LAG2[DI

= LAG3[DIF1

1IDIFL [ &AL BB. .
= LAGL([DIF1[DIFL([RE{LBRY. .
= LAGZ[DIFL[DIFL[{ALBM. .
F1|DIFl[RE{hEC. .
(oIFL [ &L Bn. .

Respecity VAR |

x of the
llulhnnn tFI'lﬂ.}. Click the ‘FIML estimation® button now,

OLG estimation

OLS estimate

-15.42388E-01

18, 76816E-02

=19.71723E-01

€0.23025E-02

-20.021%3E-01

In order to :Dm confidence bands arol Ilnﬂm.lnl!ﬂ"::ﬁﬂ SPOI Mﬂ wunuﬂno compute the

-
£ -1 ]
1o. 00195]
.3
[o. ?2438]

[0.51147 ]
[o. 03461]

| 4L E@® (| et

| s | pasee

AN Ia | 0w | b |[ R Eres

% 4-12 L l"""j ILfIm”:}p%i’H% VAR %-#k izt iE

Bl 4-24 VAR » 47 5% %

ik e TR AR R oA PAREC R SN B o

i1 % OLS w2+ | t @& P& |OLSw=@E| ti P&
sasc | Lagl |-1542355E-01]  -3.1 0.00196 |-14.79301E-02| -0.32 | 0.75123
M 48 | Lag2 |-19.71723E-01] 231 | 002111 |-39.85991E-02] -0.5 | 0.61880
#39% | Lag3 |-20.02153E-01] -1.72 | 0.08461 |-50.10212E-02| -0.46 | 0.64510
SPFE | Lag4 |22.01590E-01] -1.582°1 011845 |-65.88487E-02] -0.51 | 0.61316
A | Lag5 |-29.08956E-01] -1.86 | 710:06275- |-15.56565E-01] -1.06 | 0.28788
Lag6 |-28.73195E-01] =178 | 0.07583 -|-17.47384E-01| -1.15 | 0.24915
Lag7 |-2540177E-01] =1.6L | 0.10736 -|-16.54615E-01| -1.12 | 0.26297
Lag8 |-19.77171E-01] -135 | 0.17668 |-13.35791E-01| -0.97 | 0.32996
Lag9 |-14.60400E-01] -1.1574++0:25091 |-10.64826E-01| -0.89 | 0.37161
Lag 10 |-10.43026E-01] -0.98 | 032569 |-68.48733E-02| -0.69 | 0.49097
Lag 11 |-19.32388E-02] -024 | 0.80767 |22.32649E-03| 0.03 | 0.97605
Lag 12 |-2648774E-02] 057 | 0.57188 |-13.59009E-02| -0.31 | 0.75691
§51 % | Lagl |18.76816E-02| 035 0.72438 |-12.30354E-01| -2.47 | 0.01362
0 4h | Lag2 [60.23025E-02] 0.66 051147 |-1028170E-01] -12 | 0.23162
#39% | Lag3 |64.65762E-02| 0.52 0.60632 |-90.50327E-02| -0.77 | 0.44139
A | Lag4 |91.04237E-02] 0.6 0.54810 |-70.78773E-02] -0.5 | 0.61820
A | Lag5 |16.00427E-01| 0.93 035360 |21.42021E-02| 0.13 | 0.89458
Lag6 |16.92122E-01| 0.94 034725 |59.89244E-02| 036 | 0.72254
Lag7 |13.66654E-01] 0.78 0.43763 |53.43000E-02| 032 | 0.74603
Lag8 |82.78053E-02| 0.51 0.61149 |27.86878E-02| 0.18 | 0.85518
Lag9 |43.08534E-02| 0231 0.75912 |10.39702E-02| 008 | 0.93705
Lag 10 |-56.66803E-03] -0.05 | 0.96099 |-36.66893E-02| -0.34 | 0.73553
Lag 11 |-81.12420E-02] -0.94 | 034940 |-98.44459E-02| -121 | 0.22553
Lag 12 |-93.06561E-03] -0.18 | 0.85784 |-22.51480E-02| -0.46 | 0.64372
# e -15.49794E-02] 006 | 095107 |-23.37059E-02] -0.1 | 0.92134
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FEA A > £ 3 69 B A o #5582 R-Square=0.8295 > 7 T pv VAR #4442 5 A 22451 3 4 §
BT TL Y dp ko 2 %R BiEfRN 4 82.95% -

SRR HY T BASD P FION T AL AIC R HESPLF R Bz
B p A FHGY > H SR L B R T e 2 A32 FALR 2001 # 1% 1 p 3 2003
£ 12 7 31 p o SARERFY I BASP G EY o B AEE 1212 B B2
R-Square=0.7425 » 7 ¥t VAR H-AI$* S dpd 3 359 T BA S P o0 2 % B &30
w4 E 74.259% -
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(a) 3t 13

Pres A2 2 Bk 0 B oA R ER SR B EEE 6 AR 2
Bk 0 A ABEER BT S 0 z2(H)-z(t-1) = a.z(t-1) + b(1).(z(t-1)-z(t-2)) + ... + b(p).(z(t-p)-z(t-p-1)) +
b(ptl) +u(t) > £ ¢ bpt1) s H AL > & ut)P| R Ao vy o H R 2 B EBEX: o
T AR L H T e BRR G AR A AR R AL -
i+ 42 B o Easy Reg #i#l G 354~ 407 v ciE (s e s 15 B 7 o

F A-1 ot ? 4 ¢ 32 03 X

Auxiliary model:
z(t)-z(t-1) = a.z(t-1) + b(1).(z(t-1)-z(t-2)) + ...
+b(p).(z(t-p)-z(t-p-1)) + b(p+1) + u(t),
t =p+2,...,n, where u(t) is white noise. Notice: b(p+1) is the intercept.
Null hypothesis H(0):

i z(t) is a unit root process: a = 0.
i Alternative hypothesis (H1):

i z(t) is stationary process: a < 0.
i The test statistic is the t-value of a.

i The default lag width is p = [en”r], where:

c=5andr=.25. p=15

(b) 7% 15 Hp e

o A-2 %18 Hp B Be2odig )

i p AC HQ sC
1 6.81808 6.82994 6.90189
2 6.75301 6.77688 6.92211 i
i 3 6.76389 6.79994 7.01980
4 6.78461 6.83299 7.12889 i
i 5 6.74306 6.80394 7.17732
6 6.78346 6.85700 7.30936 i
7 6.81008 6.89644 7.42934



8 6.84994 6.94930 7.56433
9 6.90553 7.01806 7.71687

10 6.77530 6.90118 7.68549
11 6.58445 6.72385 7.59542
12 6.61881 6.77191 7.73258
13 6.62514 6.79213 7.84379
14 6.69453 6.87559 8.02021
15 6.72629 6.92161 8.16123
Optimal p: 11 11 1

i RA A IR S B S 15 B enE3K T 0 Easy Reg 4 %] 11 AIC ~ HQ ¢ SIC 21| %78 if ¢

kg

)e

H

2

IR A S < SN

B Te Y 3 2 AIC B di 2

(c) ADF 3% # %

% A-3 ADF & 25 11 % %

2
2

]

AP g kA gk T g SIC B R ArE P2 e AIC B R0 0 g2 HOA g S M

212 X sy

s Fpt ARy 0L AIC 2 P RS R 1S
il 118 -

Hp Fob| e 3L b )i@g%rﬁ.

HO: Unit root with drift; H1: Linear trend stationarity
ADF model for z(t)-z(t-1):
OLS estimate t-value Asymptotic critical regions:

z(t-1) -0.5053 -1.4682 <-2.89 (5%)
<-2.58 (10%)
p-value = 0.54000

z(t-1)-z(t-2) -0.2418 -0.7311

z(t-2)-z(t-3) -0.2407 -0.7916

z(t-3)-z(t-4) -0.2706 -0.9503

z(t-4)-z(t-5) -0.2822 -1.0690

z(t-5)-z(t-6) -0.3842 -1.5907

z(t-6)-z(t-7) -0.2636 -1.1703

z(t-7)-z(t-8) -0.3765 -1.9040

z(t-8)-z(t-9) -0.3791 -2.1182

z(t-9)-z(t-10) -0.3655 -2.3096

z(t-10)-z(t-11) -0.5648 -4.2967

z(t-11)-z(t-12) -0.4231 -3.6432

1 34.8451 1.4231

Residual s.e.: 22.99185E+000
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(a) 3K Hi-d

P ﬁ’?‘l 2R T WERK e g d o RS
BRK 0 A ABERBET 5 0 z2(D)-z(t-1) = a.z(t-1) + b(1).(z(t-1)-z(t-2)) + ...
b(p+1) +u(t) > # # b(p+1) 5 HAFEIE > @

ITI I 3p ‘% i:’.ll% g

% A-4 51 e 4 % i”l% Fo A Bk

7 ORFEIE m AR IE 2
+ b(p).(z(t-p)-z(t-p-1)) +

ut)Pl R Lo g 0 H e 2 mBK S
H 49 #2 Bk R 5§51

LM PE R FAE R AT - F

EEARR o EasyReg@’ﬁf'lpF AT A E S Hp G 15 B oo

Auxiliary model:

Null hypothesis H(0):

Alternative hypothesis (H1):

The test statistic is the t-value of a.

=5andr=.25. p=15

z(t) is a unit root process: a =

Augmented Dickey-Fuller (ADF) test 2.

2(H)-2(t-1) = a.z(t-1) + b(1).(2(t-1)-2(t-2)) + ...
+ b(p).(z(t-p)-z(t-p-1)) + b(p+1) + u(t),

t=p+2,...,n, where u(t) is white noise. Notice: b(p+1) is the intercept.

0.

z(t) is stationary process: a < 0.

The default lag width is p = [cn”'r], where:

(b) % 15 #p 2| T

A5 T 050 B2 g

information criteria
p AC
1 6.72626
2 6.65738
3 6.65559
4 6.64532
5 6.59222
6 6.63013
7 6.67476
8 6.72720
9 6.77971

HQ

6.73812
6.68126
6.69164
6.69370
6.65309
6.70367
6.76112
6.82656
6.89224

6.81008
6.82648
6.91150
6.98960
7.02648
7.15604
7.29402
7.44159
7.59105

SC
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10 6.62637 6.75225 7.53655
11 6.42217 6.56157 7.43314
12 6.46146 6.61457 7.57523
13 6.47460 6.64159 7.69325
14 6.54573 6.72679 7.87141
15 6.55738 6.75269 7.99232
Optimal p: 11 11 1

A A B3 S W B E 15 9 ehEK T > Easy Reg 4 %] 12 AIC ~ HQ £ SIC 2 74 i ¢

EETE A S SR NA N (OF 3 IELsS 3} = W (oF J IRIRNE cod X0 S (S £

o B a2 SHOR R 2 A Ft AR L AIC 2RI RS E 1 B 8 58 R
FHEY eI dp g ot AICE PIBGiE 2 F L 118 o

kg

2

(b) ADF 5% # %

% A6 ADF & 2 11 % %

HO: Unit root with drift; H1: Linear trend stationarity
ADF model for z(t)-z(t-1):
OLS estimate t-value Asymptotic critical regions:

z(t-1) -1.3872 -2.5413 <-2.89 (5%)
<-2.58 (10%)
p-value = 0.11000

z(t-1)-z(t-2) 0.6000 1.1845

7(t-2)-z(t-3) 0.7396 1.5437

7(t-3)-z(t-4) 0.7556 1.6080

7(t-4)-z(t-5) 0.6267 1.3558

7(t-5)-z(t-6) 0.4500 1.0471

7(t-6)-z(t-7) 0.5137 1.3350

7(t-7)-z(t-8) 0.3415 0.9628

7(t-8)-z(t-9) 0.2657 0.8241

7(t-9)-z(t-10) 0.1990 0.6867

z(t-10)-z(t-11) -0.0631 -0.2382

z(t-11)-z(t-12) 0.0433 0.1865

z(t-12)-z(t-13) 0.4498 2.1793

z(t-13)-z(t-14) 0.3522 1.7940
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2(t-14)-z(t-15) 0.0701 0.3972

z(t-15)-z(t-16) -0.1001 -0.7244

1 93.1846 2.5296
Residual s.e.: 20.36087E+000

R-square: 0.63595

n: 67

Test result:

HO is not rejected at the 10% significance level

ADF 6 B LR HH @ + (3] AL REHER - Easy Reg & w171
I E T o b a2 OLS Rtz fcid > E R T z(t-]) 2L BB ELT HEE -
RENCERE S E SRS OLE S RS S A R B Rl R L) 4
IR L G H .

Rt e gp § S50 IR PR () ~ (0) ~ (2 F 0 A B R (A)E B
P A D B AR R T BRI R 2R 0 (D)X T S (o) F R L H 49
W R 7 R TR SR R S e SR TR R L P
B TORIORNOER 2 E8 kS
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(a) B3k -3
Azt Jad ol AP Rl i S s Jpd e E O AR B
B BHCRERR & 2(D-2(t-1) = A(D(2(t-1)-2(t-2)) + ... + A(p)(z(t-p*1)-z(t-p)) + B.H'z(t-p) + ¢
ﬂmygéZ@gééﬁ%%%@ﬁféﬁ’&wﬁ“%ﬁﬂﬂﬁmgﬁééﬁ’HMpﬁ
Hi® X B 038 > c Bl 5 ¥HIE >ut)s @ v B 2L o bz 168 B,k v VAR #2320 AIC
EATER 128 7% 18 S A ke %%@g1%7ﬁ19,2my&n@,¢83@ﬁ$o
P K| GE S PR R RESE S A A S ERIERARR > FINTRREFEE R L AT o

3Bl B RHcE KL 2 K KT
Dependent variables:

Y(1)= &4 sesmdp § 355

Error correction model
(No cointegrating restrictions on the intercept parameters imposed)
z(t)-z(t-1) = A(1)(z(t-1)-z(t-2)) + .... + A(p)(z(t-p+1)-z(t-p)) + B.H'z(t-p) + ¢+ u(t),
where:
1: z(t) is a 2-vector with components:
Z(1,t)y= ¢4 7emmip ¢ 20
z(2,t) = F; v 2mip ¢ 0
2: H'z(t-p) = e(t-p), say, is the r-vector of error correction
terms, with H the 2xr matrix of cointegrating vectors,
3: ¢ is a 2-vector of constants,
4: u(t) is the 2-vector of error terms.
5:t=201(=1997.00) + p.,...,83(=2003.11).
Chosen VAR(p) order: p =12

(b)B + ALtk T
Johansen #£ 11 % APV R TP E R B T2 HFEw E Bk AR TEE LS
&Eﬁiﬁﬁ*éoﬂﬂiﬂﬁﬁaﬁai@ﬂ&ﬁﬁﬁ:ﬁawT’

Hypx B é&w &= HixE&w E=rt+]

Bk PFHCE R BRRET? 32 FEEM G T r=0> TG ZEX EIH 4w
EREL AR IEFR2AEZIFGIBERZ L RETEFF T - B 5 BEFOFE
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W%ﬁﬁ%%%i@i*éﬂ#ﬁg
g A ETR BT T Ly 2

W ho A B TP 0 Table 1 £ Table 2 A %] 5 # FE7E & "T4 2 R FEIE 5 A2 B 2724
2 B3k B AW 2010~ 5%TRA BT T EL g% o

SUDEM oo 5 PR A A
&R

2 B2 B Pl e R %

LR test (Lambda-max test) of the null hypothesis that there are r
cointegrated vectors against the alternative that there are r + 1
cointegrated vectors

Table 1: No restriction on intercept.

C.f. Johansen & Juselius (1990), Table A1l

critical values conclusions:
T test statistic 20% 10% 5% 20% 10% 5%
0 84 10.112.114.0 acceptaccept accept
1 1.8 1.7 2.8 4.0 reject accept accept

LR test (Lambda-max test) of the null hypothesis that there are r
cointegrated vectors against the alternative that there are r + 1
cointegrated vectors
Table 2: Restrictions on intercept, but not imposed.

C.f. Johansen & Juselius (1990), Table A2

critical values conclusions:
T test statistic 20% 10% 5% 20% 10% 5%
0 84 10.712.814.6  accept accept accept
1 1.8 49 6.7 8.1 acceptaccept accept

(c) F ¥ T_
P e T2 m E BER B BER AT

P T A BRRET 2 L MG TEF L =0 FEFZEREMNETH e
EREL AR IFNZI2AZIESERS L BT FFr o) - B
Al 2 o1 40 BE % %7 FEFRPEFELEDDEH G - Gd P ES BRFE > TATEFERE 7
il UEETRERF AT E G L EFEM G-

e at‘ » Table 1 22 Table 2 & %] 5 # B3 & "L &2 £ FEIE 5 A £ B & U4 2 K »
HAour2010 5% A G RT riF2. 2% - EasyReg ¥ #4282 % 7|73 % % > 4 (b)
ABT BRI ERP L - BRIEEREZPFRES > A4 A
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LR test (trace test) of the null hypothesis that there are at most r
cointegrated vectors against the alternative that there are 2
cointegrated vectors

Table 1: No restriction on intercept.

C.f. Johansen & Juselius (1990), Table A1l

critical values conclusions:
r test statistic 20% 10% 5% 20% 10% 5%
1 1.8 1.7 2.8 4.0 reject accept accept
0 102  11.213.315.2  accept accept accept

LR test (trace test) of the null hypothesis that there are at most r
cointegrated vectors against the alternative that there are 2
cointegrated vectors

Table 2: Restrictions on intercept, but not imposed.

C.f. Johansen & Juselius (1990), Table A2

critical values conclusions:
r test statistic 20% 10% 5% 20% 10% 5%
1 1.8 49 6.7 8.1 acceptacceptaccept
0 10.2  13.015.617.8  accept accept accept

Conclusion: r =2

N.B.: This means that z(t) is (trend) stationary!

(b)"k‘v(C){ :['.}‘E;/nﬁié ?rﬁzﬁ’}’ﬁ L/z‘ AR ;}’jrﬁiilﬁ’}’ﬁwz‘ ’i:”’:j- ’é}_i'—'
¥5 0 3T B :}p%;&an%,‘; B AR B % o
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(a) #-3] B3k

PEASEE S A BT T dp TR TR 2 B 0 0 AIC ERIEP D 12
BB HEAER S 20 = A1) + ... +FAP)Z(t-p) + B.d(t) +u(t) * B ¢ d(t) 5 i+ § B8 u()
Pl o s o

% C-1 VAR H:7]2. & # B2k

2(t,1) = DIF1[DIF1[ 2 #* 7ese 4p § 397
2(t,2) = DIF1[DIF1[§; * se st 4p § 327

Dependent variables:

Y(1) =DIF1[DIFI[ ~ 7 53 4p ¢ 321

VAR(p) model:

z(t) = A(1)z(t-1) + ... +A(p)z(t-p) + B.d(t) + u(t),
where d(t) is a vector of deterministic variables:
d(t)y=1

Chosen VAR(p) order: p =12

7 avnc in matrinac A1) AN (1T — nanzara)

(b)OLS S-dicfp 3+ &2 &g ¥ 1+

% C-2 VAR %#ci i %

OLS estimation results:

y(1) = DIF1[DIF1[ ~ # s 4p § 321

Explanatory variables OLS estimate t-value
[p-value]

x(1,1) =LAGI1[DIF1[DIF1[ 5 #* sz 3k.. -15.42355E-01 -3.10
[0.00196]

x(1,2) = LAGI1[DIF1[DIF1[#} * st 3. 18.76816E-02 0.35
[0.72438]

x(1,3) = LAG2[DIF1[DIF1[ 5 #* sz 3..  -19.71723E-01 -2.31
[0.02111]

x(1,4) = LAG2[DIF1[DIF1[#} * st 3. 60.23025E-02 0.66
[0.51147]
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x(1,5) = LAG3[DIF1[DIF1[ & #* 7 ™ ..

x(1,6) = LAG3[DIF1[DIF1[§} f* 7 ™.

x(1,7) = LAG4[DIF1[DIF1[ & #* 7 % ..

x(1,8) = LAG4[DIF1[DIF1[§} i 7 ™ ..

x(1,9) = LAGS[DIF1[DIF1[ & #* 7 % ..

x(1,10) = LAGS[DIF1[DIF 1[4} i* 5%..

x(1,11) = LAG6[DIF1[DIF1[  #* 5%..

x(1,12) = LAG6[DIF1[DIF 1[4} f* 5%..

x(1,13) = LAG7[DIF1[DIFI[ & # 5%..

x(1,14) = LAG7[DIF1[DIF 1[4} i* 5%..

x(1,15) = LAGS8[DIF1[DIFI[ & # 5*..

x(1,16) = LAGS8[DIF1[DIF 1[4} i* 5%..

x(1,17) = LAGO[DIF1[DIF1[ & # 5%..

x(1,18) = LAGO[DIF1[DIF 1[4} f* 5%..

x(1,19) = LAGI0[DIF1[DIF1[ & # ..

x(1,20) = LAG10[DIF1[DIF 1[4 i* ..

x(1,21) = LAG11[DIF1[DIF1[ & #* ..

x(1,22) = LAG11[DIF1[DIF1[3} i* ..

x(1,23) = LAGI2[DIF1[DIF1[ & # ..

-20.02153E-01

64.65762E-02

-22.01590E-01

91.04237E-02

-29.08956E-01

16.00427E-01

-28.73195E-01

16.92122E-01

-25.40177E-01

13.66654E-01

-19.77171E-01

82.78053E-02

-14.60400E-01

43.08534E-02

-10.43026E-01

-56.66803E-03

-19.32388E-02

-81.12420E-02

-26.48774E-02

172
[0.08461]
0.52
[0.60632]
-1.58
[0.11345]
0.60
[0.54810]
-1.86
[0.06275]
0.93
[0.35360]
-1.78
[0.07583]
0.94
[0.34725]
-1.61
[0.10736]
0.78
[0.43763]
-1.35
[0.17668]
0.51
[0.61149]
-1.15
[0.25091]
0.31
[0.75912]
-0.98
[0.32569]
-0.05
[0.96099]
-0.24
[0.80767]
-0.94
[0.34940]
-0.57
[0.57188]
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x(1,24) = LAG12[DIF1[DIF1[$} * ..

x(1,25)=1

y(2) = DIFI[DIF1[§; i* 3c 4p § 321

Explanatory variables

x(2,1)= LAGI[DIF1[DIF1[ 5 #* 5c3..

x(2,2) = LAG1[DIF1[DIF 1[4} {* 5c32..

x(2,3) = LAG2[DIF1[DIF1[  #* 53,

x(2,4) = LAG2[DIF1[DIF 1[4} {* 532,

x(2,5) = LAG3[DIF1[DIF1[ 5 #* 3¢ 3..

x(2,6) = LAG3[DIF1[DIF 1[4} {* 3¢ 32..

x(2,7) = LAG4[DIF1[DIF1[ > #* 53,

x(2,8) = LAG4[DIF1[DIF 1[4} {* 332,

x(2,9) = LAGS[DIF1[DIF1[ 5 #* 3¢ 3..

x(2,10) = LAG5[DIF1[DIF1[3} f* 5%..

x(2,11) = LAG6[DIF1[DIF1[ > #* 3%..

x(2,12) = LAG6[DIF1[DIF 1[4 f* 5%..

x(2,13) = LAG7[DIF1[DIF1[ & #* 5%..

x(2,14) = LAG7[DIF1[DIF 1[4} f* 5%..

x(2,15) = LAG8[DIF1[DIF1[ - #* 5%..

x(2,16) = LAG8[DIF1[DIF 1[4 f* 5%..

-93.06561E-03

-15.49794E-02

OLS estimate

-14.79301E-02

-12.30354E-01

-39.85991E-02

-10.28170E-01

-50.10212E-02

-90.50327E-02

-65.88487E-02

-70.78773E-02

-15.56565E-01

21.42021E-02

-17.47384E-01

59.89244E-02

-16.54615E-01

53.43090E-02

-13.35791E-01

27.86878E-02

-0.18

[0.85784]
-0.06

[0.95107]

t-value
[p-value]
-0.32
[0.75123]
-2.47
[0.01362]
-0.50
[0.61880]
-1.20
[0.23162]
-0.46
[0.64510]
-0.77
[0.44139]
-0.51
[0.61316]
-0.50
[0.61820]
-1.06
[0.28788]
0.13
[0.89458]
-1.15
[0.24915]
0.36
[0.72254]
-1.12
[0.26297]
0.32
[0.74603]
-0.97
[0.32996]
0.18
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x(2,17) = LAGO[DIF1[DIF1[ / # 3.  -10.64826E-01 -0.89
[0.37161]
x(2,18) = LAGO[DIF1[DIF1[4} * %..  10.39702E-02 0.08
[0.93705]
x(2,19) = LAGIO[DIF1[DIF1[ s #..  -68.48733E-02 -0.69
[0.49097]
x(2,20) = LAGIO[DIF1[DIF1[3}i*.. -36.66893E-02 -0.34
[0.73553]
x(2,21)=LAGI1[DIFI[DIF1[ s #*..  22.32649E-03 0.03
[0.97605]
x(2,22) = LAGI1[DIF1[DIF1[4} ..  -98.44459E-02 -1.21
[0.22553]
x(2,23) = LAGI2[DIF1[DIF1[ s #..  -13.59009E-02 -0.31
[0.75691]
x(2,24) = LAGI2[DIF1[DIF1[3}i*.. -22.51480E-02 -0.46
[0.64372]
x(2,25)=1 -23.37059E-02 -0.10
[0.92134]

LB oA BT R g AR EE OLS B3 e 128 2 ER 2 il ¢ 2R
FEIE o Flpt kG 25 B SEGYE THABEEB D EEEREF LR T

(b) ¥+ ¥z 2 4

# C-3 VAR ¥t #2324

y(1) = DIF1[DIFI[ & #* 7% 4p § 327§

[The p-values are two-sided and based on the normal approximation]

s.e. 26.12140E+00
R-Square: 0.8298
n: 69

y(2) = DIFI[DIF1[3 1* 3e 4 % 35

[The p-values are two-sided and based on the normal approximation]

s.e. 24.47477E+00
R-Square: 0.8295
n: 69

LA gt Tem 0 4k 350 2 VAR A 2 2 (a)(b)(0)= A 7 0 (a) B BT 2 B
(b) & #7242 VAR #-3] > (0)RI&E 7 3% VAR #3] # w45 g dez 2o 4 -
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