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! Hamilton , J .D, “Time series analysis” , Princetdmiversity press, 2005 , p 321
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1 Priestly, P.J and Davis,R.A., “Introduction to tiseries and forecasting” , Springer , 2002, p 328
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U5 ((ECM) Uadl ramaa 3 s ity ot 0f ity 4o 5 eJa¥) Ay sla 3 31 53
LS gl 2 i o sl il sl 8 A8 'y i) RS o 5 e
e 583 Chsu s . (Spuriouscorrelatior) <& ) Ll ;¥ e daalill 4l S (galds 43l
r ) 35 Undl) ol 23 gai il iy sl aladinly
Engle) _aila 5 daiY (i shall 48 jlay Uadll monali 3 gad i 1 I 6¥) 46y ,ball
(Grangertwo stepmethod
D Oinedia g, s X Gailedad) CulS 1)
X v ~ = CI(1,1)
Ao (pSal & il JalSill (33a3 Al Gl yaaiadl 8 (Engleand Granger 1987) cues
(ECM) Wil mamaat 23 g ity (Jan o iy agle 5 ¢ JaY) Al sl 4 31 58
(Ot e e il g dadl meie a s g
6 yraall Clay yall 3y yhay o shall (aall 8 2832 Al a1 6Y) Als
Vi =ax; + b+ &
6yl Cilas yall 3 yhay o2l 5y A Salipall Aslaall 85 A Als yal
Ay, = yAX: + der; + O;
ee=yi—ax—b 5 §<0 -
J8G e Jiai gl oS Y ALl (8 elld (e 81 ¢ Ll 6% ol § Jalaal
Caal) znaal
& il pleai¥) 8 Glde sae G el padaiod Y adl ga el ja g Jadl mgie (A (il
eV e N-Lle Joani Cigud « N>2 g &l ke N Al 3 L 13] ¢Jailly

S yilall ZLadiV e 3 g 480 Al Hay V) W rand W padl a9 il daagia o) & il
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sabaal) LAY Al aladiuly elly 5 Sl ASLul) 48 jlall Jlasias) (e aos sl ()5S0 ¢
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; Al 45 L)

1| (ADL) JS& e zasaill o e 48 Hlall o2 aciad

Ve = Z oGV T+ ; Bixe; + &
) shall Uadll ga g 5allae o8 Bl 5 o iCus

JB* Sshall saall Jabaa caneat (5 yioaall b yall oy Aol Alsbaall i o 583
::\:ﬂtﬂ\ :\JJ\JUJ\UA( I Hﬁdﬂd;‘uaxt = Xi_i S5 Vi = Vi Ladic

1 2L & (41-2)
o Uiy (1, —B7 ) i) gleai¥l plady yo 5 x, J <l yidall zlasi¥l sl 2

A Al o Jmni Brs B 8 s (5 el syl £y yhag I 23 sl
Ayy = o Axe + o (Ve — Bxe—s) + &
Causality and Correlation Jbi)¥) 9 dead); GG allaal)
e\.ﬂ\ LA.@_)\_B (u.w.d\))usﬂ\ Crpiall Lﬁ\ ATREN
YW (e paall an gy, Legias A Al G U] iy Y (0 puiie (o i yall el Y1
Al 5f i (ol AL ol Lgia tpsad) Ol 110 3 (1 5 ey i W) 130 L oy S5 3
(Jlae Ll
Al Gy 25 -1

. Granger (1960 a3 quus L) iy 23 ()

Sems yeos X Ofbie) Giilelu Gl d8e 35a 5 Granger o=l
o Ailaiall e slaall @) 50 ey }"t‘\'“ﬁs"}“'m O Vi il ol Xt
sl b ox,

:SiMs (1980) e asns dpaad) iy 25 (2

! Bourbonnais Régis, Econométri€™sédition (Paris Dunod, 2003), P: 274
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JAal) adll jaudi g o s e 17, J Akl adll il 1Y) Ll e Lpnnd) Gaaps Ca jay
O8Iy cuenx, wdall OF Jsi O (S dale 5oy ) s x, S oy,

D Ayl £ 930 -2
Causality in one direction g slad & 4yl (i

Ve b m xp Ll elhid AV el e gsime S A0S cpomdall O ng
DS Xt @JS):’ Vi B
Effect feedback causality (o#bad) () daal a3 dpsad) (o

A goaid pe K olel yp oo xp 5oxp Qe yy Of sl aaladl 3 4
DAY el e (g sine

Instantaneouscausality 4all) Ayl (&
asi Jadl ga o A kel Al &8 g5 OIS 1Y) ¢(xy yy) JAdaal A dlia ol J s
g5 38 iy, J Al Al Jas Lavie

2 K e 2 =" i 4
o (:-3?) = o°(xu) gs Kl Vi =Xt
11

Lag causality Al A (&

Eua K Jdad jral 4 m oSy LAl kit (%, ) O JsSS

- X = x . .
2————) = 6% BTN
o® (—— y(k)} g y) P ON Y viox

Causality test dxd) clElal) olad) jLad) -3
5 _fie Alaxisall ) puriall () 5S5 Of dgad) BNl La) Jlasid o 3 (e

Granger causality testsadl_ad sl LG40 1.3
Aalll) Yalaadl pass e Grange[);j\);l oAl S8

ni n2
Ve = COlg + § Bi Ve—; + § Wi Me—3 + Hat

i=1 i=1 ...(42-2)
n3 n4
Xy = Og + § 0¥ Xp—j T+ § O Vi—i + Hat
im1 i—1

L Biyems + £1p I el Aipally (s 2000 Al
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2
E @ = O . T
i=1

5l e Faeall a2 Alslaall Ll

yt_aD+EBytl+E(pKt—i+uit

s ondBl) s 8l Jastas yt(Kt =yt) 5 Xt Cronxia Gn Al 48%a1) LY

Ho: X @i =0
Hy: @ =0
ol lagars e (aliis Y 5 X QU ¢(iaa il (il (e gl ) gt ol 13)
AN a5 s by 3 13) Ll a8 A A8e ligh claa Laguiady 3 13) Ll
i) 18 Al ity 5 N g¥) Js 313 Lal. y (X a5 ) A8l ol (8
XY G 058 Al 4830
:Cus Fischeryis Avbas) cuusd Al Sluza 8l Laay

_EE? XA /ns
- Xihes /e — k) (43-2)

™

L

s omedill Haaiall JST dpia 311 &) gadl) 2ae 10,
dill aaain

3aiall pe dapall 83 )aall allall 2e ok
afall e dxpalldy all Cls o1 n-k
Slad 5 <005 5l %1 Cpme (s sie die F pdid Ailiasy 3l s aall adll e Juass
CApadl Foodadm g )W n-k snp Jdos
o=d yi 1 F Al sl (Fichel) o dnbas) (e 58 dsunall Foodad culS 13)
- yomdiall G X el () (i 138 e BB 3 5a 5 sl Apatal) a4l
3 pde (5 hapall dpm il Ji 0 FAuls aall il dilias) e ieal i€ 1Y Ll
yosdall Cuann Y X i) O (Siag 138 A GlEe
¢ sl Lol AL sl i 1SS 5
Xe = Op + Zml“it i +Ze1}’t i T Hat
i=1
Ol (e 8l LA aa
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Sims causality test (rasad dgmad) JLE) 2-3

1.2 — ... =12 —
Hpbi=b3==0=0 a0 a0 e ) cul€ 1) 2 s ¥ 7
Hy by =by = =by = 0 2 g 2l i Al il 1Y Ve YV
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duaMAl

@M\@@Wuj@ﬁﬂ\@uﬂ\Q;MAL&Z;AAL;)M\ \.AAL;L'J}\A
‘;"J\ G| VT SN\ T | Gw‘ﬁj@}\ﬂ\ A el yaaiall @Jﬂ\ﬁﬂ\é&&@"&g@a}\

Uyl o5 LISl 5 gl ye g sil edyia 311 Jusdlad) Jlas 2,88 51 dliane 3 U s
A 31 Jusdall A gass 2,0 Ll |l 5 i 31 QD] ddadll o Maill Calide (o e )

S (Box-Jenking Sua 5 (S g sl Baudat A4S 408 Wl glitd AU Casaall Wl

P Al Jal el (8 5Sts 5 S 50 48 Hha (el

(Al LY i) panadill Al ja
il Ads ga
(Validation ) (el (anidll dls
i) Als e
QS st A8 5 o it LSl e ) ol 138 (e G anadl) b L
Jail A8y jlay o jidialle o 2laill 48 jae ) lld aay Ll o3 Gad Jsan g (it 5248 5l s el o

a3 on A Ladd iAW) By o5 e ol S5 Undl) maa

AN w N P
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Nl Gipa g aldd) Jadil) e (A 480t - CAEY Juadl)
[ g
DY 5l Gy (g A Jlas A glaa e sl 138 3 plaia Yl sy

2009-01-02) sl e g3 by alasinly caddlall Laiil) jlaud 5 55591 Jilie (S 5aY)
5059 Qi Y 5l o pea jau AN 2 5ay 5 BaLie 500 &) 525 (2010-12-30 )
DS AU 5 dslaie (o oS Alidie L guinga g dsale Jag S es o Leal QIS
50 Jadil) el paal) il g Hhall 5l seall (any e Db ¢ alladl 8 Sl
DYl e

e Li 5 ASaalipn e o Aas cdlad aladia) e Al )all o2a adiad
Cointegration < yidall JalSill 5 4, ) j8iuY) xilei Jia b pdY) 43 5¥) A Lealadin
A laaiV) #3 5a3 5 ECM(Error CorrectiorModel) Uaall zsiai #3 sai g
Sl sl ADL (Autoregressive Distributed Laghas) <l yids & 5 sall
Jashll s juadll sadl

vt N JuaDaal) A ) i dusl 520 J oY) Blay epfinsa ) Juadl) 138 andins 131 5
s Jiie Y 5all Goyea el 5 Aallall LAl Jadil) e

ani g aad Al LA 5 @l il Jalsall 4 J sl Sl sl L
z 3 sl
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At 31 Dbt Ag )8 Al 3 - J gY) uasall
Qe HY 5all G pa e g dpallal) Al Jadill e (e JST die 31 JuDliall 4 ) i)

55y
) yaiiall Ciy ot - Y qallaal)
iyl -1

i s g dgallad) alad) Tadill jlasl 5 e A Lagial )3 3 yall <l ppiiall Jia
500 83asall 5 (2010-12-30 ! 2009-01-02) 32l ¢ 55 5¥) Jlaa ;Y 5l
e LiSay calaaliall 8ISH aaad) 138 () (i ity ol Calll ey (301 51 Baalie
(LIS Al pall &l jaadal e yi g,z galdll andlds
Apallal) sl Ll Hleud PO
oY) dilie S5 Y sall (o e iEX
-adas

ke sl Jaall Sl o ) o lal g s gall 13a cl gl ) el all cale
o Aelaa ()5S Laie Alall @ yaaie of elld ) 5 Caagdl 5 ¢ dadl) JKEN (e Juadl
el Al 5 ST danlia 0585 el 1) IS
(SIS G el 3e yig

Log PO = LPO..( 1)
Log EX= LEX...(2)

sl jalaas -2
USAUS I a8 g0 85 ) suliiall 4,5 501 A8l by Jadii bl oda jolias Ll
oo Sl Ayl (www.eia.goyEnergy Information Administtaon
s ASIY) i sall 35 sdiall g 5Y) Jiia S sall o peall e
(www.x-rates.com /d/EUR/USD/his/htinl
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ok g Al o -3

EX 5 PO jaiall coa g =il (1-3) J gl oa g

Date: 11/18/11 Time: 09:12

Sample: 2/02/2009 12/30/2010

EX PO
Mean 0.737261 68.98393
Median 0.735186 72.49000
Maximum 0.838504 90.16000
Minimum 0.661113 38.10000
Std. Dev. 0.040839 12.63085
Skewness 0.153900 -1.006757
Kurtosis 2.275499 3.082039
Jarque-Bera 12.88341 84.43434
Probability 0.001594 0.000000
Sum 367.8932 34422.98
Sum Sq. Dev. 0.830572 79450.05
Observations 499 499

EVIEWS 4.0zl :_iadll

Clas (PO) dzalladl alad) Laiill el ol dad e o ) Gilad) Jsandl

Al dad ol cuilS s 8 (U /0¥ 52 90.16 2010/12/3C 52

G e el oyl W S5 (e /LY 52 38.10) 2009/03/19

Al all 3y A dpallad) Tadill lasl gt je Al oLl

\.@.Lau}"uucw\#m} ‘(7249 @Jdmw\cﬁﬂw
il sine il axe da o Jsa 5,88 Lindary Lo 25 ¢(12.63 2038 (5 ke 3l il

AR

25 ot el dad el s 388 (EX) 5, 5¥) dilie JY sall (o pea yrnd danilly Ul
2009/11/25 5 <ulaws 33 daid ol Ll (5,5Y) /¥ 52 0.838 2010/6/07
A Lalasil 5 1o g HY sall Cojoa jlad 8 3135 Jixy Las (5,59 /Y 52 0.66)
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Ge Abulul) ol il 5 (0,735 o8 a5 s s (EX) Al caaly
osilad ade da )3 Jea bS8 Lidany Le 925 ¢(0.041) @ (5 kme ol yails Ledaw 5
Al G s
(&bl Jilad4

il A 31 Jodld) Giliadd Leal) LYY (8 el ¢lig) Al jall o s
a8 i & yide JalST an g o Ll sise 85 i Ll (e 2STL aLaill 8 AL5)A
A8 A1 LEAY) 3 <l puaiall Al B LER) 5 Ll dhaee )il aae
(Sims 1972 2 L o sk 5 (Granger 1969

Ban gl s aladiinly duie 1 Judlad) &y ) aind (e oSl D) jlsa) allaty
Jish )15 48 el (Cointegration 4xie )l duSbud)l JolS3 naa5 5 (Unit Root Tes)
JaY)

L PO Alaad) 4y 51 i) Al a1 (AN callaal)
L PO (Ada¥l) aldd) Abeaded) 4 ) it Al ja -1
L PO 4ia 3 dladbedll bl Jafiadl) 1-1
lian Claaliall () 5S35 Gy (uiladia 5 dalaie alea o cilaaliall oda Lkiud

P g VA I PN [P S PR R
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(2010/12/3Q.) 2009/01/02) 3 sisll daallall Jaiil) jlacsl e gall liliil) 1 (1) (Jisidl)

4.5

— LD

4.4 4

4.2 4

4.0

3.8

3.6

200907

S010:01

2010:07

EVIEWS 4.0 gl : )dadll

OsSs 813 534S il @lia o LPO ALl Sl ae )l G (e A

Jalaty aie CadSh Jslat (o gun La 138 5 400 sdie <l 503 sl dnans s GOl i 3 g g Al
CAilbas ) &l HLaa) Jleatiad 5  SIAN dals jY) Jisde
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Correlogram (1 By alal Skl Jaadll 2-1

LPO Abuludl 1301 ol Y0 Al ) Jaail) »(1-3)JSall

Autocarrelation

Partial Carrelation

AL PAC (-Stat Prob

o0 = 00 M = J RO —

i

10
11
12
13
14
15
1B
17
18
149
20
21
22
23

0.988 0.933
0.977 -0.004
0.967 0.053
0.95¢ 0.003
0.945 -0.078
0.933 -0.014
0.920 -0.054
0907 -0.004
0.895 0035
0.554 0.001
0.873 0.060
0.862 -0.034
0.550 -0.029
0.835 -0.041
0.825 -0.021
0.814 0.033
0.504 0053
0.793 -0.037
0.782 0.012
0771 -0.014
0.760 0.001
0.750 0.033
0.741 0.000

450,35 0.000
H70.28 0.000
14412 0.000
1903.5 0.000
23555 0.000
2470 0.000
L2473 0.000
dbdb.5  0.000
40555 0.000
44547 0.000
48453 0.000
52266 0.000
S5558.3 0.000
85559 0.000
b311.6 0.000
bE54.3 0.000
BHE59.3 0.000
73159 0.000
7B34.0 0.000
79439 0.000
52455 0.000
g540.5 0.000
55259.1 0.000

EVIEWS 4.0 gl i _iad

Y Al o8 Clalrae ol a3l L PO 1A ol ;Y1 Al ) Jiail) A (g

AL Ll Sl Al 5o st ey le g 5 ¢ (Slal a2eii ¥ ) Aoy adei
A glae aa 8 el (I Jals yY) Al ) Sl g Abedad) Al i) aae ) Lilea
58 il Bl Lan e abad) 5 adbad) g el a) 5 CEN 5 Y1 1A dals yY)
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@AYl Jdall @l jlad) - 3-1

< yriiall die 311 Al zlaxiVl s jo e Cajeill san gl H3a L) aladial ol
Y ol 3 e @ priall il 1) Lo dd yaal

&b A (ADF ) gl Sl - (oSaa LAY dass gall dapall aadis g s
GlI3 a5 ¢ Agia 3 Judlad) ) i) axe gl Hdall dualal Judlall &l s cailS 1)) Lo
Y Aleall PR (e 4ania 68 (S g« Dickey - Fuller J &8 zilall Je alaiely
 4dul)

Ay, =B+ (- Dy, g+ - (3)
Ay, = B+ oy, +u. .(4)

o=(6-1):0

48 yhay 3 gall i oy 5 ¢y e 0 ALl J Y1 AN (N A el G
D3 255 I(Hor 0 = 0) Aabaal) (l panl) dpa il Cni(OLS) s sreall Clay jall
Ol sl (Ho: @ < 0) Al dpa jal) Jilie (8 ASlu ye Ll Jnay ¢ Alulid) i aa
5n 5 pony Al dpa ) i Lald deall e JBT 54y sine g culS 1Y) 5 AiSLa ALl
e (3) Aabad) il o) Sy e 5 Sl i) o (gl sy da
S L )Y e e odled 3 saill A (. JUaddl as G113 5 ¢(t) e
5 elasall (301 3 0n e alia dae Adlaly xaay ol (S ((Autocorrelation
:L".,_m";\l\s 3aa ol Hia Alalas mual

ﬂ}:rl: = B-l _B:r T 5_1}':._1 T H:Z .'ﬁ_.lr':._i_g:. v (5:'
i=1

Augmenteickey-) gusell J 8 — S0 73 sals Chia g 3 gl 134
White ) 45 sl pal salh jaati 5 L3 das je e (e,)zoad Cus o(Fuller Test
Jie ulas aladinl sale o Auuliall (M) Ate I & gadll Jsda sl 5| (NOiSE
sl (6=0) deaall 4y il sl 2y, (Schward s (Akaike info criterion)
ail aa (5)aalaall 3_aiall(7) Afilan) & jlie JIA (e Bans His dsas
Al S 134 | (Mackinon) o bead & shall 5 (Dickey - Fuller)Jd saaal)
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0553 g (Mackinor) s (DF)J 4illadl) 4edll ) slaii s i)l 4 leaa 3 4alladll
At 3l ALkl ) (g a5l 3a 3 gm0 paall dpa b imd i agle 5 Lilan) 4y sina
O sl ¢ Ban sl Hia dpm 8 b ) S Y A A ganall Al e BT S 13 (ASL
ALl (First difference) Jds¥) oS Hlaals a i Jally 5 sl e dlalull

O oY) sl il 13 V) Al (e ALl Ll Alia¥) Al e J
Al (5 Al die 3l gdall piall i 13) Wl o](1) 5jEie 3 sdiall o) ALl
1(2) Al As N (e ALalSia dblul) ) J s

AR KA NGWIN(

Schwarz s Akaike (e IS Sl sladll e e alaie VU 5alill ds o yaas

(2-3) by Jsaall A Aiwa il 4

LPO _aalill da j3 a3 1 (2-3) saal)

M=4 M=3 M=2 M=1 M=0 sl
S

-5.34 -5.31 -5.31 -5.30 -5.10 Akaike

-5.28 -5.26 -5.27 -5.26 -5.17 Schwarz

EVIEWS 4.0 gli_n ; yhadl
JLY) el o aas A8l juladl e slaie YU 5 Gobdl Jsaall A (e
M=4 ,ali 58 (Glae Jaa Gl sl )

A Al (o

S LY AU zilal) Al EVIEWS 4.0 (Slhan ) el il AleinVl

Y alaally AN & Maill Y alra and Eua (5 jrall Glay jall 48y oy sl 1 8
Al
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oV AS yo Al slan 48 a5 Gl 23 saill a5 sl DF JLia) 3 (4

(5-3) iy T saall b dain e zd g 120 ) plall

DLPO = o« +6DLPO(—1) + ft + A1, DLPO(—1)+ A,DLPO(-2)
+ 1,DLPO(=3)4+1,DLPO(=4) ...(6)

ADF Test Statistic -2.260466 1% Critical Value* -3.9809
5% Critical Value -3.4208
10% Critical Value -3.1328
*MacKinnon critical values for rejection of hypothesis of a unit root.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LPO)
Method: Least Squares
Date: 11/18/11 Time: 10:49
Sample(adjusted): 2/09/2009 12/30/2010
Included observations: 494 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob.
LPO(-1) -0.014073 0.006226 -2.260466 0.0242
D(LPO(-1)) 0.259593 0.044389 5.848091 0.0000
D(LPO(-2)) -0.050193 0.045855 -1.094605 0.2742
D(LPO(-3)) -0.010830 0.045562 -0.237695 0.8122
D(LPO(-4)) 0.004870 0.043271 0.112546 0.9104
C 0.057512 0.024443 2.352937 0.0190
@TREND(2/02/2009) 1.23E-05 9.01E-06 1.363860 0.1732
R-squared 0.075570 Mean dependent var 0.001543
Adjusted R-squared 0.064181 S.D. dependent var 0.017164
S.E. of regression 0.016604 Akaike info criterion -5.344258
Sum squared resid 0.134265 Schwarz criterion -5.284708
Log likelihood 1327.032 F-statistic 6.635177
Durbin-Watson stat 1.988156  Prob(F-statistic) 0.000001

EVIEWS 4.0 z<U » :)vadll
csalie 500 J 481 gall 5 ausall Vs - S00 Jsaall (pe Aaddinnal) 5 da jaall dagil
to Ailas DU 4 sunall dadll (5 Jaadi tr,, =2.78 5 s %05 4y siza (5 sianal
23 s (1= 1.36< trap=2.78%slas ) oded Al panall dall (o il 5 Aalaall

2 (B) zasadll O 1) it ¢ (5 sima e alall oV () iy 138 s Hy Js8
A ) R LA o) Y aulia

(1) Galall b dainse bl 23 gail) s il
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DLPO = < +6DLPO(—1)+ A,DLPO(—1)+ A,DLPO(—2)
+ A,DLPO(=3)+ A,DLPO(=4)..(7)

ADF Test Statistic -1.976016 1% Critical Value* -3.4459
5% Critical Value -2.8677
10% Critical Value -2.5700
*MacKinnon critical values for rejection of hypothesis of a unit root.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LPO)
Method: Least Squares
Date: 11/18/11 Time: 10:57
Sample(adjusted): 2/09/2009 12/30/2010
Included observations: 494 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob.
LPO(-1) -0.007170 0.003629 -1.976016 0.0487
D(LPO(-1)) 0.256234 0.044360 5.776238 0.0000
D(LPO(-2)) -0.054336 0.045795 -1.186528 0.2360
D(LPO(-3)) -0.014310 0.045530 -0.314303 0.7534
D(LPO(-4)) 0.000421 0.043186 0.009748 0.9922
C 0.031517 0.015316 2.057792 0.0401
R-squared 0.072039 Mean dependent var 0.001543
Adjusted R-squared 0.062531 S.D. dependent var 0.017164
S.E. of regression 0.016619  Akaike info criterion -5.344495
Sum squared resid 0.134778 Schwarz criterion -5.293452
Log likelihood 1326.090 F-statistic 7.576835
Durbin-Watson stat 1.987450 Prob(F-statistic) 0.000001

EVIEWS 4.0 gl :_vadl)
alaall t, Ailan U 4y gunall Aol i (6-3) A 2 sandl 5 JOA e aadls
¢ Homa s Jais Lild agle 5 (1, = 2.05< trpp=2.52) Usaaall daidll (e B @
LAY alla s JU 20 saill ) it Aie 5 ol 4 gine pde iny Las

Ayl i)

(1) Galall 3 Aaum se SN 23 gaill a5 il 2
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. d}iﬁ\ gS}Aﬂ\ ).1393

DLEO = §DLPO(—1)+ A, DLPO(—1) + A,DLPO(-2)
+ A,DLPO(—3)+ A,DLPO(—4)...(8)

ADF Test Statistic 1.601883 1% Critical Value* -2.5698
5% Critical Value -1.9401
10% Critical Value -1.6160

*MacKinnon critical values for rejection of hypothesis of a unit root.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LPO)

Method: Least Squares

Date: 11/18/11 Time: 11:00

Sample(adjusted): 2/09/2009 12/30/2010

Included observations: 494 after adjusting endpoints

Variable Coefficient Std. Error t-Statistic Prob.
LPO(-1) 0.000288 0.000180 1.601883 0.1098
D(LPO(-1)) 0.255550 0.044505 5.742022 0.0000
D(LPO(-2)) -0.057435 0.045921 -1.250748 0.2116
D(LPO(-3)) -0.015929 0.045674 -0.348767 0.7274
D(LPO(-4)) 0.000538 0.043328 0.012414 0.9901
R-squared 0.063987 Mean dependent var 0.001543
Adjusted R-squared 0.056330 S.D. dependent var 0.017164
S.E. of regression 0.016674  Akaike info criterion -5.339903
Sum squared resid 0.135947  Schwarz criterion -5.297367
Log likelihood 1323.956 Durbin-Watson stat 1.983799

EVIEWS 4.0 <l » ;_yaal)
Gl o raly ADF_Lial paldll (7-3) a8 3U5aal) 8 Ll i) JDA (g
L gina (5 inue 2ic @l A ganall Aadl) e ST g Aadaall t, Auilas DU & gunall
@Y 3l 3 g g) Hpfwa 8 J s ) 05 las (1, = 1.60> tra,=-1.94) %5

o

B otie ye Aludull () iy Laa o

DL PO daaal) ddalaal) o 4y ) 8iuy) HLGA) Gudai -2
OV s Al ol LAY IR e B iiue ol | PO Aleliall o Gaa g Jalaill aay
B3 Al die el i) AN (8 AN AN SY 138 5 DLPO Baaa b e Jasiusd
DLPO=LPO —LPO(-1): <~ (First difference s sY!

(1) Galall 3 daim sa J sV 23 gl o il 3
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DLPO Al (Al Jfiadl) -1-2

DLPO Alulull il e 1(2) (nlal)

— DLFO

12

054

04 4

004

-4

-5

0807 01001 201007
EVIEWS 4.0zt 5 ;_yiadl
cpsdra o gl Jea 3 € LN llia o) DLPO Al Jlal) Jisial) (e Jaa3l
5 iean Ll o Lo daloadl) 48 jall Lgad 2 53 Y 5 alall olai) A8 e Lgr 2253 Y LS
DL PO Aladeall A1) Jali 1 Al bl Jfiadll -2-2

(2-3) JS& 5 (3/1)Galall « DLPO (Al Dol ;¥ allal bl Jiiadll JSA (e
Aol Slal) Jaiadl) 4l jy dasii acn Lo o8 5 ¢ a2nt Allal) 538 O lilas of Jaady
Gl L) ol jals agis ) jal 1 o HiST oSl ALbidl 038 4 ) jaial ) Lilea sl

Ay
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DLPO aluladl sl s ¥ Al Sl Jiaill « (2-3) JSall

Autocaorrelation Fartial Correlation

AL

FAC  (-Stat

Frob

Foor

oo - oM = kR —

2 R D B — —a s s s —n i —a
k) — OO -] O = d— O

0.256

-0.033
0.074
-0.021

0.012
0.002

-0.011
-0.042
-0.055
0.077
-0.044
-0.021

0.093
0. 061

-0.070
-0.031
-0.012

0.013
0.033
0.004

-0.071
-0.094
-0.054

0.256

-0.105
-0.041

0.005
0.004

-0.004
-0.004
-0.034
-0.037
-0.0B3
-0.024
-0.016

0.105
0,001

-0.05k

0.027

-0.019

0.007
0.025

-0.014
-0.0BH
-0.067
-0.015

32.514
33.354
ab.133
ab.35k
ab.433
ab.435
ab. 494
37404
30,927
41,3380
43,222
43,443
45431
50,320
52.034
53.320
53.400
53.572
54,33k
54,343
57,004
B2 108
b3.632

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

gAY Hdad) c jlad) -3-2
A9 Al ) (
il sleall julee e alaic YU elly 5 (DLPO Abudill col ppaldl sac ajaaiy o

(V) Jsanll & daus se il 5 ¢ Schwarz 5 Akaike (e JS)
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DLPO_:AUl da 53 3085 1(8-3) J soall

M=4 M=3 M=2 M=1 M=0 Al

Jaxa
-5.33 -5.33 -5.31 -5.30 -5.29  Akaike
-5.27 -5.28 -5.26 -5.27 -5.27  Schwarz

EVIEWS 4.0 gl i _tad

5 ) JieY) Jlmall o ani Al ulaal) e alaie Y 5 i) Joaall I a
M=4 5l o (Ol sial Gl sal
4 dda pall (@
o) g alall btV (e IS Ay gina JLaly lag Al ds 3 s aay
C G 23 gall) i
:DLPO A J&I Ao Alliall 73 gail) i€y

D?LPO=a+§D"LPO(—1)+ Bt + A, D°LPO(—1)+ A,D?LPO(—1)+ A,D" LPO(—1)
+ A, D7 LPO(—1) ..(9)

(9-3) U saall 3 Aain ga 73 saill 138 a2l alall oladV) Alalea HLiAL o 683
%05 42 sina (5 siusal ¢ guisall J1sd - So3 Jsaall e Aeadiiaal) 5 ds paal) Aagdl)
el (e J81 5 Aaleall tg Ailian DU 4 gunall Aadll () LA tr,, =2.785 st
138 5 Ho U (A s lae (1 =-0.72< trap =2.78%sban !l s3] Al saadll

) e aY iSle e (9) gisall O 1Y it (g sine e dlall olat¥) o Sins
Ay iyl

(1) Galall b daim e Gl 23 gaill s il 4
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D?LPO=a+ 5D LPO(—1)+ A,D?LPO(—1)+ A,DLPO(—1)+ A D LPO(—1)
+ A, D7 LPO(-1) ...(10)

alaall t, Ailan U 4y gunall Aol () (10-3) a8 20 saadl i A (e Jaadl
¢ Honas Jis lild agle 5 (1, =1.62< trpp=2.52) Usaaall dadll (e B
DLEAY able ye U 23 gail) (O i dde 5 ¢ Cylll 4 gine pde Jiny Las

) JEiuY)

. dj\]\ 5'5}4.'\3\ ﬁdsq

D?LPO=§D*LPO(—1)+ A, D" LPO(—1)+ A,D° LPO(—1)+ A, D7 LPO(—1)
+ A, D7 LPO(—1) ..(11)

Ol sy ADF LRk palall (11-3) o O saadl 3 Aissal) i) JDIA (e
G sine dic lld g A ganall dadl) o ST 5 Aalaall f, dibas DU 4 gunal) dagl

39 g) Hotwa 8 b ) ) o lae (1. =-9.491K t1,,=-1.94) %5 4 sixa
3 Eie 5l o2 Ol (Sixg Les ((DLPO Aludll alal) sl
L EX Aladad) 4y )8t dul ya ¢ Gallil) Calbaal)
LEX alid) dladad) 4y ) jiia) dul s -1

LEX dxiajl ddeded Alul) Sl 1-1

OS5 g Guilatia 5 dalaie alzae o LEX 4ie 3l dlalad) cilaalie Ll ]
Z&m‘ LN,,_"LJA\ il

(1) Galal) b Aain sa U 23 galll jui eils
(1) Galall 3 daim sa J 5V 3 gl a8 il ©
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2009/01/02) 32all 5, 5¥) Jiia ;Y sall o puall jrud dpa ) L&D 3(3) (iaiall
(2010/12/3Q.Y

— LEX

-.15

- 204

- A5

=304

-.35 4

A0

""'1'5 T T 1 1 1 T 1 1T T 1

EVIEWS 4.074b 5 1 yuadl

daline o g Adiie 5 e e LEX Alulud) o ey (3) iniall Y4 (0
O3S 38138 5 ¢Sy e SLaBY) Cane 1) AabS A DalaBY) il 3Y) Jiad A
Jalarty e CalS Jglad o g Lo 138 5 4030 gilie Gl 3 of A ge SOl 5023 3 ga g Aas
Agiliaa ) ol HLaa ) Jleaiad 5 331 Lol V) s
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Correlogram (1 B ¥ alal k) Jafadl) 2-1

LEX aluludl 3 Ll yy) Al bl Jaadl +(3-3) sl

Autocorelation

Partial Correlation

AC - PAC (-Stat Prob

1 0589 0569 49174 0.000
2 050 0055 97379 0000
30500019 14476 0.000
4 0% 0093 191458 0.000
5 044 0001 23752 0000
b 05450033 28284 0.000
F 05 0068 32724 0000
6 0%k 003 37086 0000
90540105 413458 0.000
100803 0,008 45522 0.000
11 0892 0,039 45597 0.000
12 0801 -0.014 53577 0.000
13 0864 0.004 57404 0.000
14 0857 -0.060 61248 0.000
15 0644 0016 64525 0.000
16 0832 -0.003 66509 0.000
17 0820 0.018 71593 0.000
18 0806 -0.074 75372 0.000
19 0793 0,005 78647 0.000
20 0.779 0027 81817 0.000
21 0767 003 84891 0.000
22 0754 0003 g7ge. 0.000
23 0742 0014 8075.8 0.000

EVIEWS 4.0z4b » 1 ytad

ol Lol JaaS (3-3) JSALEX (iAol Y0 Adlal bl Jiaill JMA (e

Cre oliniiial Lo ae (381 53 La 138 5 ¢ 3 eyt gl Jiry Las panii )y (e e day
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8 A shae an g8 el 313l el V0 Al ) pdaally g ¢ Alalall bl Jaall JDa
ey ydie Cpalill 5 pdie aol 5 alil) 5 aalad) 5 ol 0 5 SEN o J5Y1 3100 Jal Y

gAY Hdal) c k) 3-1
(S Aagall (i
Schwarz s Akaike o« IS Gl slzall sz e slaie YU palill da s aaas
1Y) Jsanll A il
LEX saalil) 4 50 paai 0 (12-3) Jgaal

M=4 M=3 M=2 M=1 M=0 BYENK]
Jra
-6.825 -6.821 -6.822 -6.824 -6.821 Akaike
-6.764 -6.777 -6.780 -6.790 -6.795 Schwarz

EVIEWS 4.0 gl 1 il
5) JiY) el (223 AIC & SComlaall e dlaie WU 5 il Jsaall A (e
M=4 Jali o (Ol sa¥ Gl sal
A Aa yal) (o
Sl 5 alall oladW) (e JS 4 gina JLidls o Al As )3 daas ey
© Al 3 il yas

DLEX = o< +GDLEX(—1) + ft + A,DLEX(—1) + A,DLEX(—2)
4+ A DLEX(—3)+A,DLEX(—4) .. (12)

il ) (13-3) Jsaall 5 (3/2)Galall) z3sail) 138 5aai il JOIA (e Jaadls
A ganall Aall e J8 5 daleall (945 4 sine (5 sianal 2ic )t dilias DU 4 gl
O 2 138 s Ho Js8 () o33 Lae (= 0.50< t1p=2.78) Lilasy) odg]

Olial o) sl calia ye CJ}A.\M Y ui 13) bl ¢ (5 gira & e\.d\ oLty

Ay
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DLEX = o< +§DLEX(—1)+ A,DLEX(—1) + A,DLEX(—2)
4+ A, DLEX(—3)+ A,DLEX(—4)...(13)

Al slae 4 s g olall slad¥) AS je o s sing Vgl JUN za el ) Jains

te Abasdl & sl Lol of Lan 8 (14-3) b, "Jsaall 3 mase 25 il

Jais Wld agle 5 (t, = -1.31<  trgp =2.52) Usaaall el o Jil o dalrall

e s AU Zisall o) it 4iey (il Ay gine ade Jry las ¢ Hehas
Ayl syl sy

P IV za el

DLEX = §DLEX(—1) + A,DLEX(—1)+ A,DLEX(—2) + AzDLEX(—3)+A,DLEX(—4).(14)
O oty ADFLaal (alall (153) @by B0 saall 8 Al ziliil) DA (4

6 sina die g A ganall daiill (o 58T 5 Addaall o Ailan Dl 4 punall dagl

358 5) Hotwa b s ) 535 laa (1, =-0.43> trp=-1.94) %5 & sixe
Boise e Alaldl o Jixy Laa o galal] jaal)
DLEX 838 Judad) o 4 ) jiis) JLIA) (ks -2
5 ALl b WA YA (e B i G LEX AL o Gas g Julaill ey
e zalall ) clulall 8 Gl A15Y 13a s DLEX saaa 3 e Jasins ()Y)

s (First differencessY! §s,il

DLEX=LEX — LEX(-1)

(2) Galall 3 Gain o Gl 23 gl s il 7
(2) Galall 3 dain se I 5V 3 saill i il 8
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DLEX ddaadaall bl Jiail) -1-2

DLEX al.lll ‘;,Lus\ il (4) saiall

— DLEx

03

[0

01

.00

- 014

- 024

-3

-'l:l'd'""I""'I""'I""'
2009:07 2010:01 2010:07

EVIEWS 4.0zl ;yaadll
Y (o sine s gl Jpn o35 lia Ll Jaad (DLEX Aladadl Slal) siall 3
5 e o i) (Ko s duleaill LS sall L 2n 55 Y 5 ool olal A 5o Ly 2053

DLEX Alealeall 3031 Jalsi ¥ Ad1ad Sl) Jfiad) -2-2
(4-3) Il (3/2) Galll (DLEX (1A dab yy) Allal ) Jiiaill YA o4
ALolell 5Ll Jial il 50 s aedy Lo sa g ¢ et Allal) 638 i alaa o JaaS

Gl bl ol jals agis ) al 13 (e ST oSl ALubidl 028 4 ) jaial ) Lilea sl

Ay i)
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gAY Hdad) c jlad) -3-2
LAY syl (
il slaall Hulea e alaie VG elly 5 DLEX dudiall el paldll sac ajaasy o g
1Y) Jsaall 8 dais e il s «Schwarz s Akaike ¢ S
DLEX dlulull jpalill da 53 33a% 1 (16-3) J g2l

M=4 M=3 M=2 M=1 M=0 Ll
Db
-6.835 -6.823 -6.828 -6.821 -6.823 Akaike
-6.775 -6.772 -6.781 -6.828 -6.798 Schwarz

EVIEWS 4.0 gl » : )daqll
Jie¥) laall 223 AIC & SComlaall e alaie YU 5 Giladl Jsanll A (e
M=4 3G o (Llae sal Gilsall )
4G A el (@
o) g alall olaiV) (e IS Ay gina Jlaly lag Al ds 3 s aay
© CAU 3 gaill
DLEX AUl JSall e Alulll »3 sail) i€y

D*LEX=a+ 8D LEX(—1) + ft+ A,D*LEX(—1)+ A,DLEX(—1)+ A;D" LEX(-1)
+ A D*LEX(—1)..(15)

(17-3) @by %0 saall & 23 saill 130y eilii) aladl olat¥) Alolas il i
csalie 500 J 4881 sall 5 apall Hlsd - K00 Jpan) (o dediiunall 5 ds jadl) Aol
te iban D &y punall Aadl) o a3 tr,p=2.785 s 905 Ly sine (5 siasal
Las (1. =0.0875< trap=2.7&4blas )l s2gl Al sl Aol (10 i 5 dalaall

CJ‘DA.\MUT \J\C‘:‘-‘-‘“-"L.,S}‘M‘)J‘:(’w\"&y\uiﬁ\&JHod}éé\dﬁﬁ

(2) Galall b daia se Gl 23 gaill s il 9
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A l_Y) S] s)aY qadie e (17-3)

D?LEX=a +8D"LEX(—1)+ A, D LEX(—1) + A,D*LEX(—1) + A, D" LEX(—1)
+ A, D?LEX(—1)..(16)

Adglae g asis alall oladV A4S e e (o sing ¥ ) U #3 sall) ) Jas
Lilan D 4y sndl) Al o Laa 8 (18-3) a8, 100 500l i b praia e st 5 il
Hoteaé Jits ld adde 5 (1, =-0.181< trp,=2.52%eill e BT 0 dalzall t,
LY mlla s SU 23 gaill () it die 5 ¢ Culil) 4 gina ade Jiny Laa ¢

Ayl iy

. dj‘z/\ ghﬁﬂ\ J.\Jsﬁ

D?LEX=8D?LEX(—1)+ A, D*LEX(—1)+ A,D? LEX(—1) + A;D° LEX(—1)
+ A, D?LEX(—1)..(17)

O ety ADF_LESL (alall (109-3) &8, M saall 8 Ll il NS (e
G sie die @l g & ganall Al e ST g Aadaall t, dilandl & gunall Aol

392 5) Hofwa sd 0=d ) A s, s (1. =-19.38 trap=-1.94) %5 4 sirs

3 Eie 5 AN odd Ol iz les ¢(DLEX Adaludl sala¥) 3all

(2) Galal g Aain so S 23 galll i il 10
(1) Galall 3 dain se J 5V 3 saill yais il 1
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L) JLGA) 9 & il Jalsill du 3 1 SEL Giaall

LPO, Cimsiall (" ol ja" Ao olat) ppaaty ¥ ) Canaal) 138 (A J sl
Lilias) 3 gaill api g apasd )1yl & yidall Jalsill ) ja Jlain Wiy LEX
Lalat) g
dnaad) slad) wass : oY) callaal)

O (Grangey sl s A oladl aaay o 81 & yidiall JalSill 4l )2 J8
M o gis FoLEA) dal (e 5, Fagbaa) aldiuy dld 5 | PO, LEX s _ysiall
120 sl daim e il 5 ¢ e slaall ulae o slaie YU @lld 5 il pualill axe
ol sae Hlad) jplea 1 (20-3)68

FPE, AIC, LR,)slaal) (o (il llia ol i) Jsaal) JA (e el
O G el A0 Ll e M=2 a JiaY) alil) € ) (Y el Gusy (SC HQ
ST 3 5 g ey 13a o 1) 9 alill il Ui Wl Y1 M=9 e JieY) alil
5 ol Al AWl = Hhall ae (385 Lle 98 5 o((oaalally Adlatall Gl slaall (e
Al 3508 a8 L s prcial pcalal) il sleall daabise o Lulad (3lacial)
FEBSNE BTN
A 5 LEX s LPO ¢l G oadl s dn JUIA) il il apast sy
s Gpall e Ge (A 5 (21-3)pd) Jsaall (A A e F dfbasl) e dlaie YU
Jadil)

(3) Galall & i se il puallll axe sl jles 12
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Al A8 ol : (21:3) J s

Prob F dsilaa) i) AB3al) ol
5.50 0.397* PO EX
3.3X 10’ 0.550 EX < PO

005 (5 siue dic 4y giza *
EVIEWS 4.0 gl » : )haql

ilas) o A odel Jsanll (B juadll Ja¥) & dsd) A8l jpadil) il jadii

i Lea 99 5 e yral(Prob(Fstat)=3.3x10" < 0.05 ) <aly(F)
pseie cn iy Y ol (§gm (B sl (o dpa 8 Jals A Lilean Lty sina
Apaladl Ladil) el 8 Alalal) ol el el ja
o8 Aalladl Tadill el () S sall (o e (e 4 ) A8l () priiin 4ia
il 5 Jashal) cplad)
& i) Jalsil) A 3 ;ALY Cullaal)
A4 o aladiuly allh 5 o yidiall JalSal) A83e 3 5a 5 )Lialy o580 Al olad) apas ey
Y Gila )

Jashall (saall 8 A8Mall i : A 641 s ) (I

40 Aleall axdins Jyshall (saal) & A8all i)

LPO, =a +SLEX.+ i, .. (18)
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& yitial) Sl 08 il 1(22-3) ay Jsaall o daim go Alalaall sda i il

Dependent Variable: LPO
Method: Least Squares

Date: 11/25/11 Time: 12:16
Sample: 2/02/2009 12/30/2010
Included observations: 499

Variable Coefficient Std. Error t-Statistic Prob.

LEX -0.941839 0.164606  -5.721766 0.0000

C 3.925375 0.051239 76.60863 0.0000
R-squared 0.061801 Mean dependent var 4.213899
Adjusted R-squared 0.059914 S.D. dependent var 0.209545
S.E. of regression 0.203171 Akaike info criterion -0.345536
Sum squared resid 20.51543 Schwarz criterion -0.328651
Log likelihood 88.21114 F-statistic 32.73861
Durbin-Watson stat 0.008050 Prob(F-statistic) 0.000000

EVIEWS 4.0 zli_p 1 daal)
D4l i) el (19) Ualaal) a5 o Gl J saad) (e eaaly
[P0, = 392 - 094LEX .. (19)
t.:(7660) (-572)
RF=0061 F=3273 DW=0,0085(
LlaiaYh 681 Cumy dlalrally Lo pudiall 5 o shall (saall 8 A8Dkal) 085 2ey
Z oSily Asladl) oda a8 8 5
Al A jall (@
SDF @l jlial 8k e @l s (850 Adudu)iladall 038 4 )l jfiul (saa jLisls o 6
.ADF
o IS0 e glaad) ulaa e alaie WU ¢ Z ALl ol judlil) sae dass o LSy

(Sl Jsaall 8 daiia s il 5 ¢ Schwarzs Akaike
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oz ‘ﬁ\}'\j\ Al J&;m\ 4;).3 .J:MA-\ (23‘3) JJM\

M=4 M=3 M=2 M=1 M=0 Al
Jxa

-5.29 -5.26 -5.25 -5.24 -5.17 Akaike

-5.28 -5.22 -5.22 -5.22 -5.17  Schwarz

EVIEWS 4.0 gzl 1_aadll
5) JiY led) G 223 AIC & SCostaall e daie YU 5 Giladl Jsaall IS e

M=4_:30 s (Ul a3 5all

"Z" sl Al Ay ) i) s i 1(24-3 ) sl

ADF Test Statistic -1.871476 1% Critical Value* -2.5698
5% Critical Value -1.9401
10% Critical Value -1.6160
*MacKinnon critical values for rejection of hypothesis of a unit root.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(Z)
Method: Least Squares
Date: 11/25/11 Time: 12:58
Sample(adjusted): 2/09/2009 12/30/2010
Included observations: 494 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob.
Z(-1) -0.007198 0.003846 -1.871476 0.0619
D(Z(-1)) 0.092544 0.044202 2.093665 0.0368
D(Z(-2)) 0.023508 0.044167 0.532250 0.5948
D(Z(-3)) -0.039651 0.043741 -0.906510 0.3651
D(Z(-4)) 0.025405 0.042425 0.598835 0.5496
R-squared 0.009267 Mean dependent var 0.001625
Adjusted R-squared 0.001163 S.D. dependent var 0.017032
S.E. of regression 0.017022 Akaike info criterion -5.298552
Sum squared resid 0.141687 Schwarz criterion -5.256016
Log likelihood 1313.742 Durbin-Watson stat 1.972304
EVIEWS 4.0zl : ydaall
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:(5-3) Jsaadl

ADF Test Statistic -2.260466 1% Critical Value* -3.9809
5% Critical Value -3.4208
10% Critical Value -3.1328

*MacKinnon critical values for rejection of hypothesis of a unit root.

Augmented Dickey-Fuller Test Equation

Dependent Variable: D(LPO)

Method: Least Squares

Date: 11/18/11 Time: 10:49

Sample(adjusted): 2/09/2009 12/30/2010

Included observations: 494 after adjusting endpoints

Variable Coefficient  Std. Error t-Statistic Prob.
LPO(-1) -0.014073  0.006226 -2.260466  0.0242
D(LPO(-1)) 0.259593  0.044389 5.848091  0.0000
D(LPO(-2)) -0.050193  0.045855 -1.094605  0.2742
D(LPO(-3)) -0.010830  0.045562 -0.237695  0.8122
D(LPO(-4)) 0.004870  0.043271  0.112546  0.9104
C 0.057512  0.024443  2.352937  0.0190
@TREND(2/02/2009) 1.23E-05 9.01E-06 1.363860 0.1732
R-squared 0.075570 Mean dependent var 0.001543
Adjusted R-squared 0.064181 S.D. dependent var 0.017164
S.E. of regression 0.016604  Akaike info criterion -5.344258
Sum squared resid 0.134265 Schwarz criterion -5.284708
Log likelihood 1327.032  F-statistic 6.635177
Durbin-Watson stat 1.988156  Prob(F-statistic) 0.000001
(6-3) Jsdl
ADF Test Statistic -1.976016 1% Critical Value* -3.4459
5% Critical Value -2.8677
10% Critical Value -2.5700

*MacKinnon critical values for rejection of hypothesis of a unit root.

Augmented Dickey-Fuller Test Equation

Dependent Variable: D(LPO)

Method: Least Squares

Date: 11/18/11 Time: 10:57

Sample(adjusted): 2/09/2009 12/30/2010

Included observations: 494 after adjusting endpoints

Variable Coefficient  Std. Error  t-Statistic Prob.
LPO(-1) -0.007170  0.003629 -1.976016  0.0487
D(LPO(-1)) 0.256234  0.044360 5.776238  0.0000
D(LPO(-2)) -0.054336  0.045795 -1.186528  0.2360
D(LPO(-3)) -0.014310  0.045530 -0.314303 0.7534
D(LPO(-4)) 0.000421  0.043186  0.009748  0.9922

C 0.031517  0.015316  2.057792  0.0401
R-squared 0.072039 Mean dependent var 0.001543
Adjusted R-squared 0.062531 S.D. dependent var 0.017164
S.E. of regression 0.016619  Akaike info criterion -5.344495
Sum squared resid 0.134778  Schwarz criterion -5.293452
Log likelihood 1326.090 F-statistic 7.576835
Durbin-Watson stat 1.987450 Prob(F-statistic) 0.000001
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ADF Test Statistic 1.601883

1% Critical Value*
5% Critical Value
10% Critical Value

-2.5698
-1.9401
-1.6160

*MacKinnon critical values for rejection of hypothesis of a unit root.

Augmented Dickey-Fuller Test Equation

Dependent Variable: D(LPO)
Method: Least Squares
Date: 11/18/11 Time: 11:00

Sample(adjusted): 2/09/2009 12/30/2010
Included observations: 494 after adjusting endpoints

(7-3) Jsaadl

Variable Coefficient  Std. Error t-Statistic Prob.
LPO(-1) 0.000288  0.000180 1.601883  0.1098
D(LPO(-1)) 0.255550  0.044505  5.742022  0.0000
D(LPO(-2)) -0.057435  0.045921 -1.250748  0.2116
D(LPO(-3)) -0.015929  0.045674 -0.348767  0.7274
D(LPO(-4)) 0.000538  0.043328 0.012414  0.9901
R-squared 0.063987 Mean dependent var 0.001543
Adjusted R-squared 0.056330 S.D. dependent var 0.017164
S.E. of regression 0.016674  Akaike info criterion -5.339903
Sum squared resid 0.135947  Schwarz criterion -5.297367
Log likelihood 1323.956 Durbin-Watson stat 1.983799
DLPO Aluldl Jlall Jidll 2(2) iaidl
— [OLPO
A2
084
04 -
00
-.04
-5+
2009:07 2010:01 2010:.07
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14 0061 0.001 40320 0.000
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16 -0.031 0.027 533520 0.000
17 -0.012 -0.019 53,400 0.000
18 0.018 0.007 53572 0.000
19 0.033 0.025 54.336 0.000
20 0.004 -001% 54343 0.000
21 -0.071 -0089 57.008 0.000
22-0099 -0.051 B2108 0.000
23 -0054 -0.015 B3.63Z 0.000

a0 - M b Lk —

ADF Test Statistic -9.668118 1% Critical Value* -3.9809
5% Critical Value -3.4209
10% Critical Value -3.1328

*MacKinnon critical values for rejection of hypothesis of a unit root.

Augmented Dickey-Fuller Test Equation

Dependent Variable: D(LPO,?2)

Method: Least Squares

Date: 11/18/11 Time: 11:22

Sample(adjusted): 2/10/2009 12/30/2010

Included observations: 493 after adjusting endpoints

Variable Coefficient  Std. Error t-Statistic Prob.
D(LPO(-1)) -0.810299 0.083811 -9.668118  0.0000
D(LPO(-1),2) 0.071614  0.075523  0.948238  0.3435
D(LPO(-2),2) 0.015331  0.065103  0.235490 0.8139
D(LPO(-3),2) -0.003136  0.053802 -0.058291  0.9535
D(LPO(-4),2) -0.014612  0.043420 -0.336531  0.7366

C 0.002219  0.001544  1.437172  0.1513
@TREND(2/02/2009) -3.86E-06 5.30E-06  -0.729068  0.4663
R-squared 0.379456 Mean dependent var 1.09E-05
Adjusted R-squared 0.371795 S.D. dependent var 0.021063
S.E. of regression 0.016694  Akaike info criterion -5.333404
Sum squared resid 0.135448 Schwarz criterion -5.273762
Log likelihood 1321.684  F-statistic 49.53059
Durbin-Watson stat 1.970965 Prob(F-statistic) 0.000000

1(9-3) Jsaadl
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1(10-3) Jsaal)

ADF Test Statistic -9.645667 1% Critical Value* -3.4459
5% Critical Value -2.8677
10% Critical Value -2.5700

*MacKinnon critical values for rejection of hypothesis of a unit root.

Augmented Dickey-Fuller Test Equation

Dependent Variable: D(LPO,2)

Method: Least Squares

Date: 11/18/11 Time: 11:29

Sample(adjusted): 2/10/2009 12/30/2010

Included observations: 493 after adjusting endpoints

Variable Coefficient  Std. Error t-Statistic Prob.
D(LPO(-1)) -0.806271  0.083589 -9.645667 0.0000
D(LPO(-1),2) 0.068796  0.075388  0.912566 0.3619
D(LPO(-2),2) 0.012976  0.064991  0.199653 0.8418
D(LPO(-3),2) -0.005015  0.053715 -0.093365 0.9257
D(LPO(-4),2) -0.015948  0.043361 -0.367803 0.7132
C 0.001240  0.000761 1.628180 0.1041
R-squared 0.378777 Mean dependent var 1.09E-05
Adjusted R-squared 0.372399 S.D. dependent var 0.021063
S.E. of regression 0.016686  Akaike info criterion -5.336368
Sum squared resid 0.135596  Schwarz criterion -5.285246
Log likelihood 1321.415 F-statistic 59.38752
Durbin-Watson stat 1.971116  Prob(F-statistic) 0.000000
1(11-3) J sl
ADF Test Statistic -9.491550 1% Critical Value* -2.5698
5% Critical Value -1.9401
10% Critical Value -1.6160

*MacKinnon critical values for rejection of hypothesis of a unit root.

Augmented Dickey-Fuller Test Equation

Dependent Variable: D(LPO,?2)

Method: Least Squares

Date: 11/18/11 Time: 11:31

Sample(adjusted): 2/10/2009 12/30/2010

Included observations: 493 after adjusting endpoints

Variable Coefficient  Std. Error  t-Statistic Prob.
D(LPO(-1)) -0.784409  0.082643 -9.491550  0.0000
D(LPO(-1),2) 0.052589  0.074854  0.702552  0.4827
D(LPO(-2),2) 0.000435  0.064642  0.006730  0.9946
D(LPO(-3),2) -0.013984  0.053522 -0.261275  0.7940
D(LPO(-4),2) -0.021467  0.043301  -0.495749  0.6203
R-squared 0.375395 Mean dependent var 1.09E-05
Adjusted R-squared 0.370276  S.D. dependent var 0.021063
S.E. of regression 0.016714  Akaike info criterion -5.334996
Sum squared resid 0.136334  Schwarz criterion -5.292395
Log likelihood 1320.077  Durbin-Watson stat 1.971444
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1(13-3) Jsal)

ADF Test Statistic -1.435860 1% Critical Value* -3.9808
5% Critical Value -3.4208
10% Critical Value -3.1328

*MacKinnon critical values for rejection of hypothesis of a unit root.

Augmented Dickey-Fuller Test Equation

Dependent Variable: D(LEX)

Method: Least Squares

Date: 11/18/11 Time: 19:14

Sample(adjusted): 1/09/2009 12/03/2010

Included observations: 496 after adjusting endpoints

Variable Coefficient  Std. Error  t-Statistic Prob.
LEX(-1) -0.009518  0.006628 -1.435860  0.1517
D(LEX(-1)) -0.049144  0.045293 -1.085033 0.2784
D(LEX(-2)) 0.023868  0.045073  0.529544  0.5967
D(LEX(-3)) -0.097986  0.045011 -2.176923  0.0300
D(LEX(-4)) 0.002153  0.045005 0.047844  0.9619
C -0.003138  0.002281 -1.375631  0.1696
@TREND(1/02/2009) 1.15E-06 2.54E-06  0.453823  0.6502
R-squared 0.018716 Mean dependent var 5.93E-05
Adjusted R-squared 0.006675 S.D. dependent var 0.007952
S.E. of regression 0.007926  Akaike info criterion -6.823393
Sum squared resid 0.030718 Schwarz criterion -6.764026
Log likelihood 1699.202  F-statistic 1.554414
Durbin-Watson stat 1.976461 Prob(F-statistic) 0.158623
1(14-3) J g3l
ADF Test Statistic -1.372753 1% Critical Value* -3.4458
5% Critical Value -2.8677
10% Critical Value -2.5700

*MacKinnon critical values for rejection of hypothesis of a unit root.

Augmented Dickey-Fuller Test Equation

Dependent Variable: D(LEX)

Method: Least Squares

Date: 11/18/11 Time: 19:20

Sample(adjusted): 1/09/2009 12/03/2010

Included observations: 496 after adjusting endpoints

Variable Coefficient  Std. Error  t-Statistic Prob.
LEX(-1) -0.008895  0.006480 -1.372753  0.1705
D(LEX(-1)) -0.049243  0.045256 -1.088108  0.2771
D(LEX(-2)) 0.023944  0.045036  0.531656  0.5952
D(LEX(-3)) -0.098001  0.044975 -2.179014  0.0298
D(LEX(-4)) 0.002075  0.044968  0.046140  0.9632

C -0.002656  0.002017 -1.316678  0.1886
R-squared 0.018302 Mean dependent var 5.93E-05
Adjusted R-squared 0.008285 S.D. dependent var 0.007952
S.E. of regression 0.007919 Akaike info criterion -6.827005
Sum squared resid 0.030731 Schwarz criterion -6.776119
Log likelihood 1699.097 F-statistic 1.827066
Durbin-Watson stat 1.976656 Prob(F-statistic) 0.105960
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1(15-3) Jsl)

ADF Test Statistic -0.434686

1% Critical Value*
5% Critical Value
10% Critical Value

-2.5698
-1.9401
-1.6160

*MacKinnon critical values for rejection of hypothesis of a unit root.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LEX)

Method: Least Squares

Date: 11/18/11 Time: 22:15
Sample(adjusted): 1/09/2009 12/03/2010
Included observations: 496 after adjusting endpoints

Variable Coefficient  Std. Error t-Statistic Prob.
LEX(-1) -0.000497  0.001143 -0.434686  0.6640
D(LEX(-1)) -0.054183  0.045134 -1.200511  0.2305
D(LEX(-2)) 0.019527  0.044945  0.434477  0.6641
D(LEX(-3)) -0.102542  0.044876 -2.284998  0.0227
D(LEX(-4)) -0.001909  0.044900 -0.042526  0.9661
R-squared 0.014829 Mean dependent var 5.93E-05
Adjusted R-squared 0.006803 S.D. dependent var 0.007952
S.E. of regression 0.007925 Akaike info criterion -6.827505
Sum squared resid 0.030839 Schwarz criterion -6.785100
Log likelihood 1698.221 Durbin-Watson stat 1.976168
DLEX 4lulull JLoll Jiaill :(4) aicl
— DLEX
03
02
01
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DLEX aludall 13l Ll ,¥1 a1 al) Jisaill 2(4-3) JSal)

Autocarrelation Partial Correlation A PAC (-Stat Prob
1 -0.056 -0.056 1.5457 0214
2 0022 0019 1.7942 0403
3 0107 -0.106 75707 0.056
4 0.012 0000 7E396 0106
& 0.043 0048 BEETS 0128
E 0095 0039 13103 0041
7 -0.038 -0.030 13850 0.054
8 0107 0112 19677 0012
9 -0.055 -0.026 21.237 0012
10 0.042 0026 22157 0.014
11 0,001 0020 22158 0023
12 0.009 -0.004 22204 0035
12 0.044 0046 23186 0.040
14 0.031 0023 23638 0.050
15 -0.034 -0.023 24275 0.061
16 -0.028 -0.045 24 B76 0.075
17 0.044 0057 25632 0.030
18 0.005 -0.009 25697 0107
19 0.053 0.036 27158 0.1
20 -0.043 -0.029 23110 0107
21 0,007 0002 28137 0136
220032 0027 2BE73 0154
23 0,001 -0.015 28673 0.1
1(17-3) J g3l
ADF Test Statistic -19.34312 1% Critical Value* -3.9809
5% Critical Value -3.4208
10% Critical Value -3.1328
*MacKinnon critical values for rejection of hypothesis of a unit root.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DLEX,2)
Method: Least Squares
Date: 11/18/11 Time: 22:40
Sample(adjusted): 1/13/2009 12/03/2010
Included observations: 494 after adjusting endpoints
Variable Coefficient  Std. Error  t-Statistic Prob.
D(DLEX(-1)) -3.929647  0.203155 -19.34312  0.0000
D(DLEX(-1),2) 2.031916  0.176119 11.53720  0.0000
D(DLEX(-2),2) 1.337143  0.135006  9.904287  0.0000
D(DLEX(-3),2) 0.711563  0.090273  7.882307  0.0000
D(DLEX(-4),2) 0.244260  0.043541 5.609924  0.0000
C -0.000127  0.000772 -0.165039  0.8690
@TREND(1/02/2009)  2.32E-07 2.66E-06  0.087503  0.9303
R-squared 0.829002 Mean dependent var 3.70E-05
Adjusted R-squared 0.826895 S.D. dependent var 0.020225
S.E. of regression 0.008415 Akaike info criterion -6.703566
Sum squared resid 0.034484  Schwarz criterion -6.644016
Log likelihood 1662.781  F-statistic 393.4972
Durbin-Watson stat 2.045483 Prob(F-statistic) 0.000000
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1(18-3) Jsal)

ADF Test Statistic -19.36266 1% Critical Value* -3.4459
5% Critical Value -2.8677
10% Critical Value -2.5700

*MacKinnon critical values for rejection of hypothesis of a unit root.

Augmented Dickey-Fuller Test Equation

Dependent Variable: D(DLEX,2)

Method: Least Squares

Date: 11/18/11 Time: 23.12

Sample(adjusted): 1/13/2009 12/03/2010

Included observations: 494 after adjusting endpoints

Variable Coefficient ~ Std. Error t-Statistic Prob.
D(DLEX(-1)) -3.929529  0.202944 -19.36266  0.0000
D(DLEX(-1),2) 2.031818 0.175936  11.54862  0.0000
D(DLEX(-2),2) 1.337057  0.134866  9.913998  0.0000
D(DLEX(-3),2) 0.711489  0.090178  7.889859  0.0000
D(DLEX(-4),2) 0.244223  0.043494  5.615052  0.0000
C -6.86E-05  0.000378 -0.181259  0.8562
R-squared 0.828999 Mean dependent var 3.70E-05
Adjusted R-squared 0.827247 S.D. dependent var 0.020225
S.E. of regression 0.008406  Akaike info criterion -6.707599
Sum squared resid 0.034485 Schwarz criterion -6.656556
Log likelihood 1662.777  F-statistic 473.1573
Durbin-Watson stat 2.045482  Prob(F-statistic) 0.000000
1(19-3) J g3l
ADF Test Statistic -19.38118 1% Critical Value* -2.5698
5% Critical Value -1.9401
10% Critical Value -1.6160

*MacKinnon critical values for rejection of hypothesis of a unit root.

Augmented Dickey-Fuller Test Equation

Dependent Variable: D(DLEX,2)

Method: Least Squares

Date: 11/18/11 Time: 23.56

Sample(adjusted): 1/13/2009 12/03/2010

Included observations: 494 after adjusting endpoints

Variable Coefficient  Std. Error t-Statistic Prob.
D(DLEX(-1)) -3.929348  0.202740 -19.38118  0.0000
D(DLEX(-1),2) 2.031686  0.175760  11.55941  0.0000
D(DLEX(-2),2) 1.336960  0.134731  9.923173  0.0000
D(DLEX(-3),2) 0.711418 0.090088  7.896954  0.0000
D(DLEX(-4),2) 0.244192  0.043451  5.619944  0.0000
R-squared 0.828988 Mean dependent var 3.70E-05
Adjusted R-squared 0.827589 S.D. dependent var 0.020225
S.E. of regression 0.008398 Akaike info criterion -6.711580
Sum squared resid 0.034487  Schwarz criterion -6.669044
Log likelihood 1662.760 Durbin-Watson stat 2.045437

www.manaraa.com



: 3 (dalall

<l yalill aae gl jules 1(20-3) Jsaal)

VAR Lag Order Selection Criteria
Endogenous variables: LEX LPO
Exogenous variables: C

Date: 11/22/11 Time: 10:22
Sample: 2/02/2009 12/30/2010
Included observations: 487

Lag LogL LR FPE AIC sc HQ
0 828.2305 NA 0.000115 -3.393144 -3.375943 -3.386387
1 2082.320  4281.640 1.69E-08 -12.22308 -12.17148 -12.20281
2 3024.345  83.18712  1.44E-08* -12.37924* -12.29324* -12.34546*
3 3027.339 5901325 1.45E-08 -12.37511 -12.25471 -12.32781
4 3030.355 5920334 1.45E-08 -12.37107 -12.21626 -12.31025
5 3031.059 1.377546  1.47E-08 -12.35753 -12.16833 -12.28321
6 3034.966  7.603572  1.47E-08 -12.35715 -12.13354 -12.26931
7 3036.776  3.509488  1.49E-08 -12.34816 -12.09015 -12.24680
8 3039.877 5984573  1.49E-08 -12.34446 -12.05206 -12.22959
9 3046.752  13.21396* 1.48E-08 -12.35627 -12.02947 -12.22789
10  3047.608 1.637828  1.49E-08 -12.34336 -11.98215 -12.20146
11  3049.172 2.981174 151E-08 -12.33336 -11.93775 -12.17795
12 3050.750  2.993042  1.52E-08 -12.32341 -11.89340 -12.15448

FPE: Final prediction error
AIC: Akaike information criterion
SC: Schwarz information criterion

* indicates lag order selected by the criterion
LR: sequential modified LR test statistic (each test at 5% level)

HQ: Hannan-Quinn information criterion

Granger 4w il =35 1(21-3) J gl

Pairwise Granger Causality Tests
Date: 11/22/11 Time: 10:57

Sample: 2/02/2009 12/30/2010
Lags: 9

Null Hypothesis: Obs F-Statistic Probability
LPO does not Granger Cause LEX 490 0.39799 0.93601
LEX does not Granger Cause LPO 5.50133 3.3E-07

& jidall JalSE A8Me s il 1(22-3) Jsaall

Dependent Variable: LPO
Method: Least Squares

Date: 11/25/11 Time: 12:16
Sample: 2/02/2009 12/30/2010
Included observations: 499

Variable Coefficient Std. Error t-Statistic Prob.

LEX -0.941839 0.164606 -5.721766 0.0000

C 3.925375 0.051239 76.60863 0.0000

R-squared 0.061801 Mean dependent var 4.213899
Adjusted R-squared 0.059914 S.D. dependent var 0.209545
S.E. of regression 0.203171 Akaike info criterion -0.345536
Sum squared resid 20.51543 Schwarz criterion -0.328651
Log likelihood 88.21114  F-statistic 32.73861
Durbin-Watson stat 0.008050 Prob(F-statistic) 0.000000
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ADF Test Statistic -1.871476

1% Critical Value*
5% Critical Value
10% Critical Value

-2.5698
-1.9401
-1.6160

*MacKinnon critical values for rejection of hypothesis of a unit root.

Augmented Dickey-Fuller Test Equation

Dependent Variable: D(Z)
Method: Least Squares
Date: 11/25/11 Time: 12:58

Sample(adjusted): 2/09/2009 12/30/2010
Included observations: 494 after adjusting endpoints

Variable Coefficient  Std. Error t-Statistic Prob.

Z(-1) -0.007198  0.003846 -1.871476  0.0619

D(Z(-1)) 0.092544  0.044202  2.093665  0.0368
D(Z(-2)) 0.023508  0.044167  0.532250  0.5948
D(Z(-3)) -0.039651  0.043741 -0.906510  0.3651
D(Z(-4)) 0.025405 0.042425 0.598835  0.5496
R-squared 0.009267 Mean dependent var 0.001625
Adjusted R-squared 0.001163 S.D. dependent var 0.017032
S.E. of regression 0.017022  Akaike info criterion -5.298552
Sum squared resid 0.141687 Schwarz criterion -5.256016
Log likelihood 1313.742  Durbin-Watson stat 1.972304

DLEX 5 DLPO (s 483all i 1(25-3) Jsaal)

Dependent Variable: DLPO
Method: Least Squares
Date: 11/25/11 Time: 13:24

Sample(adjusted): 2/03/2009 12/30/2010
Included observations: 498 after adjusting endpoints

Variable Coefficient  Std. Error  t-Statistic Prob.

DLEX -0.428662  0.099536 -4.306625  0.0000

C 0.001656  0.000793  2.087643  0.0373
R-squared 0.656045 Mean dependent var 0.001610
Adjusted R-squared 0.644102 S.D. dependent var 0.018008
S.E. of regression 0.017698 Akaike info criterion -5.226679
Sum squared resid 0.155364  Schwarz criterion -5.209769
Log likelihood 1303.443  F-statistic 18.54702
Durbin-Watson stat 1.894033  Prob(F-statistic) 0.000020
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