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1. Pesaran,Shin,Smith, (2001)
2. Autoregressive Distributed lag model
3. Simultaneity Bias
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Comfit Data Limited, (1997)



LY oslod e3Pl Jlo Ol gl solaBl sy g 4lhad 1T

(1Y) ) jomb 45,0 5 Seslil b Jost S 5 a8 sl (1(Y) o) 5YU a5 0 31 axslsl
sl o Uy ¢ Seabilon adaly L5 o cdbe 55 1(0) sla e 4y L oS 87 i e
gl J20) A3l o S 3 ST (6 ol o7 3505 ol G ir  Katlifes syl a1 ()
3315 o) S8 4 48 5550 53 5 e 1(Y) 3050 Sl 93 & gy e 5 La
A ol S o Sl ol Ll (ST o 0 1) JSC a1y iy i o i
a8 s st Keabilen daly shls 1(0) st L eSS L (1) e o
a5 o oS 55 1(0) izn i 5 1(0) oo i o (Seililon OSGl caT a5
e (ol DUT S 3 5l g s SCate 6 i Sislilon o) 4 ot iy 1 o
Joo S minn 513 05 5 o g ol B 355 51 5 b ey 0 3L 4 (Sabl o
S ok ol ST 55 Setly alS” 75 4 L Microfit
it 3 1S Cel ARDL Jue U 5y 45 5 55 ol O3 dale ST IS aalsl ys Codta
e e ey (Sl 0355 0Ll ¢35 LT e 5 (s Blod 4 suta
35 e 3l (g 2 e S5 (3 OT @alsl 53 s 5 35500 (o2 1(0) 5 1(0)
Je S (Dynamic SEM) ¢SCals s Ole jon (sladls sadlay o bLs | (6,13 o &
Kbl (ARDL) old a5 45 b i S35 CVAR) ()l i S0
3yl L s 5518 315 el g 0123 (VECM) ()l 2 sllx mmeai Jute 5 (CI)

s 0Ll & 6,5 et U1 dlis g 355 e 2 4,85 ARDL Juo

ARDL o 8 35" 38 Jgloie Slas .Y
ST ol s sdbiplonil Ol 55 ARDL Jute onliali 3 5187 3 a3 53 2
558 o atls  ARDL Jus onslinl 558 @ aalsl 55 .S o ol 1y Lesl ol b5 5055
aslsl (d sl s 4z 3o ARDL 5,8 0T b oS 358 o0l ol s 48 Il s aalsl s g

U s el 457 o 513 0 Ol (o ¢l oo dom sm b 5 (S23Ulea s 4 Oy 6 s

1. Multi-Cointegration

2. Dynamic Simultaneous Equations Model
3. Vector Auto regression

4. Autoregressive Distributed lag model

5. Cointegration



1Y L Gk Gw B 3557 50 Jolwin (Slks

:j_s-:J{)\fs\full:-):‘.\gl:iLﬁ:ﬁ;l&w\&lﬁ@b};ﬁﬁuﬁJ:bJA{Q.L_\.WJ
bl o Syl O 31 Sealilen 13 2 ol il bl Sl Sy s ARDL

X 008 13099 9 Sl yod 4 4> of pus ARDL Jow alé & g5V -V
L S5 a1 0T S148 )05 oa b Olejan dlasl) (530l (gla ki ¢ ol szl S5 )
:vw:i.#ﬁ

Y, =BY +BY  +..+BY , + T X +[ X +..+T X, +U,

30553 Lo ke ols o Vi il Sl s Olejon SVslas pgun po slasles Gollas asles

ol e T 5150055 Gl pitn il b oy 5l B idj0g o sl i 1 o X
S o 53 Sl Olajas dsles 3de G (gllas S¥la Hls 5 Uy il oo 1305 5 sla i
i Solwand 4 S (el WS e &5 LI6 s (s b bl s 5 e
Sy & sy (85 L 88 )5 e pl 5l dsles &S 015 o 1, ARDL Jas oS
25 S e |y s sl dslae STCP=0=0) 505, 5 150555 sl e
SR 050 Sl iin a2 V5150055 Gl ke b B el o S5 5 55 0T

BT was DL 1) adb s oslad s b oy 5L 5 juite o5lad oy b s 525

y\t :ﬂ\.ywt +"'+ﬂg.] ygt +ﬁw’ywt—w +ﬂ:yvt—\ +----+ﬂ£; ygt—\

. . . ) \
+7/\X\t +7vxvt +""+7kxkt +7\ X\t—\ +"'+7kxkt—\ +u\t

53 il e ke Lalal ¢ Slojen 3,8 a3 )3 Oaubs slddslan i 3557 3 Sl gt

a5 09 e 5 il e Olajon SVslas Jobe &S0 b o6, VAR (s
WS Syse 5o Lgl das oo slacs )l sl e VAR s 5 (la e o dbasly 05 50 e
Jio ol 487 @l o Slome i Wy b Oleja alasly sols Y e e Yy 2ls 0l Ol
Laidl 50sm Yy o o Yo U Vg & s 0L il dm oemled 2,557 1, ARDL
by ol s plas s 03ls Gl ARDL Jute adyl S 55 &8 0l 0T 45T
s 4y a5 ARDL Jue U sy 55 5 53 sl plS s il i LY (55l 5lis

AL e 2150555



LY oslod e3Pl Jlo Ol gl GolaBl sy g 4lhad 1TA

Sl 23055 Wls 5 oid [alesT s al o 148 358 0 o 3,18 aalsl s s
QMWJJ.«{QYL;AJQLA‘J}.&C\:u\d}j)\f@&:é’rj}b-\ibgdjg]ML)‘}thJ:azﬂ
6M6urlfJ:@l$L?mJl} .up@yARDst&d\a,f@[an@

Syl e

WSk 13099 5 X & Il :ARDL Jowe Galé 8 95" ST .Y
I 55 55 bl ) sbas 45 La tagiy 5 SV 5l 6ok 53 s 8 0Ly & 5 bolen
Gion e 303 ARDL Jue 5515 1(0) oie i L 1() ke &K il oo 5 28
crer 5 La o 1 Sk 53 5 Sl 0315 aalsl Saslilen 5l 5 03557 Cmsa b1
asstls y  Sealilen 5l a5 ods 3,15 ARDL Jua 53 1(0) e &S5 b i b 1(Y) i
o3 13 osLal 358 Bl b1 s Sl 5 AL by sl Sl ol ok

2y 55 5o sow ol 02 gudade ¢ (ol By JVuaal 5 gl Blod 4 Il 35 Loy o
) 03 grmlial i VST Jobe &5 (5l aloo 50 s 3 030 515 (o 2 )50

.ﬁkbybw‘)béjj

ARDL Ju § Siililpd iy 5 .6
S 5y 3,855 8 3 ey Seabiles 4 ARDL (sladute oo 51 015 oo | oS4
b Wy 8 g 1l o 33 8 o (Seililen o 35 4 (5

TOYOY o)y & o 65 kb miwslal o 35 oane s
S5 X ~CHd,b) sla Ly oas sl b od o 51 acilifos X, ls 0 aie 55
F IR IRSIF N
sl 1(d) Ko Xy jobe
Zy=aX, ~ 1(d =b) oS o sbas il wils sy (#) o Ko agls,
)15 o6 Sealilen 5l c0 Sl oS < b

1. Granger C. and Paul Newbold.
2. Engle, R. and Clive Granger, “Co-integration and Error- Correction Representation,
Estimation and Testing”, Econometrica 55 (March 1987), pp. 251-76



AL Gl Ggw B e 3557 50 Jolwin Slks

ARDL Jue 51,8 1A Sl b (1) i e,l5 0 Ols Sl o 4 (g a5 o) S sb0les
o Ly 35 00 g (1 (0) ite i U 1Y) e 5 (Snlilen) 5,8 o )13 (315 53
sea iz U () e i (Saslilen) 5,5 o 13 Jadls 55 ARDL s ,)8 51B
Sl PVl 4 dal g 3,5, 815 el - <Dl oS eus w1, 5 (1 (o)
sle iz OT 48’ s L 5 58 0SCuaze ARDL e Lol 5 ) a5 (sl 55 w6ty
s 4l b et oS5 ol oT 55 1(1) T o S5 o7 sty Saslilen o1 (0)
b>- L) aswig s(d= 1(d) ,5) ames 1() Koo 0 bl.k,5 15 (D)
23 (Saliles Ca x5 0L ples L Las )18 ol 1 tay 1(d = D) s S 5 Lo sy
2,5 o o A

Mo e 4y 0L 53 CO & 350k 5 55 it Nasl Blod 4 S5 s
3L A I b o el gl e Sl sme 4 Co integrated o ool
3 (a4 gss dlaly b ol 1(1) iee 65 b oS S 3 45,55 ARDL
S5

(iS5 el Al 30 Lol Seallen o sghe Ly 4 by S VLIS B 05D
| (SBliler (i a8 s on O goome rge alio dlar 51 ab gy 0 Slusl 53 4 cage por o
355 Sle G Dol o el o plad Gy 1 Gk (AW 1 S i g0 5 S (0 Ol
Il atils

T & e (YY) 5 oS s
’

e e s S b e e alh ey X = (X Xy ) s st
51 X, ~Cl(d,b)
A5l a5 e 31 esll X, olie pls )
gs—la’.'“:‘—;f“jts“‘—;;“—iul{“:—‘:"’}—?ﬁﬂ:(ﬂwﬂn'“!ﬁn))"ﬂ Y
""<bK'L;\i(b‘d)“?:f)w‘*;‘i‘u\ﬁxt:ﬂwxwt+"'+ﬁnxnt

T £ o 00 0) 5 DS 537 8

1. Enders

2. Enders, Walter. Applied Econometric Time Series, Second Edition, Wiley, (2003)
3. Greene

4. Greene,W. Econometric Analysis, 5" ed. Prentice-Hall, (2003)



LY oslod Pl Jlo Ol gl GOl by g h dolhad VY-
1S 16 S w250 3L Gl B e BOT sl 1)) 55 2 Xy 5 Yy e 55 ST

& =Y, — BX,

[\—ﬂ] N3 5 A5l oL axilifs Ayl el 1y Slagshe a1 48T (gl e 53 3L 1(0)
M3 gh g ekl S2sllen i

VRO o) K e 258 DS 53 5SS )
syt iy Ll g sl oo (D) 430 5 axslilen Yy ar K T s o toa T gos”
LZ:iBY, Kb e ks o8 5 it 1(d) Kes Yy obs sl S1y, ~Cl(d,b)
oS Zy S SIS S Bl bl s gy sl o i 2 4S = e B)
" L 1(d —b)

bt ey Ol a0 (1(d)) OLaS0 Satlil o 1y ool 3o o3 i o0 7 p
shols 1(0) e dmr U 1(1) e &S5 487 3,105 0SSl 5 4 ls ASTE 03 il on
0 S b 1(0) i 5 1) ki i (sly 15 od o %5 ) i 8L (Sl o
1(0) oS a1 () (o oS5 b ol a5 L5 kil Gl 4y (Sadlilon o
2 I i 3 Lalal 1(0) a8 o80T o el oy 1(0) sla i a4y L b A5y
Jue sl James 457 Olejor SYslae Jde B 53 (o e &5 (505 2 b )7 ol
bl slags o Lo b (5052 b5 4 e 5 L] ol (5Ll oy 55 ARDL
W15 i gl ol 53 I 2 53 ARDL Jie 5 8 iy o 5 ook g5l OV

sl ails s 8

ARDL s Cuw3db 8 93l 2 285 (5 5kodusd .0
53 I sl e Uy Olesas e 1 adslas &S5 oS 55 ARDL Jube s 0L S ) shailes
L 5o o i gy Ols o OBLST (i sLaatil Jute &0 25 53 WU (6,5 oy (il
N3 O 5 5355 o Slyy s 3,8 (o0 D13 G5l 3550 (s ke gl sl
558 oo 4 sl tlas 4o Jdoe ! 51 (ARDL) ot oL 5L O S 5555 5 (VAR)
3,8 o ploml sl ¥ s Sl ol 555 e a4l (Sesliles Je SIVECM 0Ly e

1. Lutkepohl H ., New Introduction to Multiple Time Series Analysis, Springer, (2005)




YL Gk G B e 357 50 Jolwin (Slks

e madss o e Lol 535 sl 1(Y) (55 1(0) aine (& dsl 60l 5o
L g S 53555 dslan &S5 prads 5 (50130 g 5355 (L gy Ola jon) O™ _imetew sl
VECM 5 (Ketlifos (islos (8L S50 45187 anlsl bl dten jzms ST "ol 7 44
BB s = il g G 355 3 Ikl 355 4 Cointegration s 5 esp Lle o),
53 CADF 55037 (L 015 st 2 8 o 1(0) 1) o i plas e s o Sl SUatS
Ll 55 Lad o 1) el it 0350 1(0) 1 Olialol J g g 5515 KPSS 05057 !
VECM sl il JolS”5Lasl ARDL VAR (DSEM Sl 45T o33k i o0
Sl Sl 55 e oS Hlzel S5
gy O (o SlaBl Ol yod S gm gl (A
S o A 53 0T okl o5 0315 5 s
Co, =Y, +a,Co, , +uyt
I, =By +BR + .Yy, , +Uut
Y, =co, + 1, +G,
Y
;=R 5 s =CO
Iss e =6 ST =y
S 4l =1
s ool il o 155 5 slayiie =GR d5g,5 glaize = 1,Y,C0 1aS 548 a5
s 48 il s S e e ) o lelis (gl 5L 5y e Lol L3 (Olejan et slasl
T g Sy ) Doy s ol 40D o 5l e ol VAR

CO, =7,\Yi_, +7CO_, +}/\\~It—\ +7th +7mRt +V\t
Ye =70 Y T74C0, + yvvlt—\ + 7rfGt +7. Rt +Vvt
It = y\"\yt*\ + y\"YCOt*\ + 7/\"\" It*\ + y\"fGt + 7/\"@ Rt _|_V\"t

1. DSEM
2.VAR
3.ARDL



LY oslod Pl Jlo Ol gl GOl sy pangh dolhad 1YY

S sl i 1555, IS8 G 3R la e VAR S (pl 55 45 Sl g b
Vie b VAR s s 10 sl o iy VAR ISl Ll 55 o Je s 55 1y
A =00 8) sl sl o i g )lslns sl
I Siledmd (@
S ko L Sililed tulg )y il Cg ARDL oo Lalé 8 95057 13l (S99 sbww
(") 9 1()
oy ol el L5 a5 Jal 8 ol 3l 5 5 s ke s Ol Jaslyy Je ] 3
o en o bl s ola e o b g same 53 ARDL Jie s )18 5 0 oSl Seslil o
w8 Lyl Slojer plos alsl golsle S8 53 VAR Jue oK Ll é ol 3yl
L;L@_.z),@@_as.:&uupu_nuwwcgdgwousgfznmudﬁﬁj
551 5C0 Y (sla e 7 ghas YU ok 4o 03 0t 53 STL1.Cal OLS foo g o
s 75,8 0dsb I3 OLS s cdilv , JUs ARDL S w1y Lo 457 W55 315

155 ke @ b e 51 ARDL Stee s o Ll il ¢ o s

I, =0y, ,+6,c0_, +6.1_ +38.y, +06,c0, +5,G,

+06,G,, +0,R, +o.R_, +¢

ARDL a3 55,05 5555 Olajan aaly &, 5 CO; 5 Y, O Ol e e o
ARDL I Lg5 45 g 50 Sslize 55 1 La pioe (Sl 43 e aopilir b 5 il Ll
e s Lales 53 Sasbiles ps s oo Sl ey Sl s dasly 4 015 o)
Jis s By, +TX, =u, J&Zq&bﬁ@‘ﬂswcﬂf‘}&i):;\gﬁa..s‘.s.k;.a\f'-
ot YL Ole e



WYL Gk G B e 3557 50 Jolwin Slks

—o/\ o o o
I = o ¢ b o
o o o —)

— YA YAYS VAYS —Y.YD
—B7C=|—.vn A AYd —).Y0
—X0 VYO VYD —Y.0

4 (514 g0 5 b b s o el (Gileand SE |y 5 COp 5 Yy palie 55 g S
o 0> geaid g (gl sl Lo 5 LloeT Sz Ry 5 Gy Lol o pslis pl Ve e s
3 Y sle e (Lol QY:&AMU.;B- Sl s 4 Ll Cowsa EVieWs | 531
GLD.LM.»\_&J_:‘_}: I(O) Jg_.ZA_’j:JRjG -L.Jabse I(O) J.:.lltj I(\) le.h(;.:.af COt

05 el ol SN )l s A B s 5 dsd 53 ADF (5637

Group unit root test: Summary
Series: Y, CO
Date: 02/21/11 Time: 07:45
Sample: 1 1000
Exogenous variables: None
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0 to 1
Newey-West automatic bandwidth selection and Bartlett kernel

Cross-
Method Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chut* -0.71206 0.2382 2 1997
Null: Unit root (assumes individual unit root process)
ADEF - Fisher Chi-square 2.78273 0.5948 2 1997
PP - Fisher Chi-square 2.61453 0.6243 2 1998

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

Group unit root test: Summary
Series: G, I, R
Date: 02/21/11 Time: 07:47
Sample: 1 1000
Exogenous variables: None
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Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0
Newey-West automatic bandwidth selection and Bartlett kernel

Cross-
Method Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chut* -53.4488 0.0000 3 2996
Null: Unit root (assumes individual unit root process)
ADF - Fisher Chi-square 431.920 0.0000 3 2996
PP - Fisher Chi-square 431.810 0.0000 3 2996

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Date: 02/04/11 Time: 06:43
Sample: 1 1000
Included observations: 996
Series: IRG Y CO
Lags interval: 1 to 2

Selected (0.05 level*) Number of Cointegrating Relations by Model

Data Trend: None None Linear Linear Quadratic
Test Type No Intercept Intercept Intercept Intercept Intercept
No Trend No Trend No Trend  Trend Trend
Trace 4 4 4 4 4
Max-Eig 4 4 4 4 4

*Critical values based on MacKinnon-Haug-Michelis (1999)

Information Criteria by Rank and Model

Data Trend: None None Linear Linear Quadratic

Rank or No Intercept Intercept Intercept Intercept Intercept
No. of CEs No Trend No Trend No Trend  Trend Trend

Log Likelihood by Rank (rows) and Model (columns)

0 -6032.683 -6032.683 -6032.497 -6032.497  -6029.739

1 -5857.778 -5857.561 -5857.381 -5857.274  -5854.584

2 -5705.490 -5703.892 -5703.722 -5703.293  -5700.611

3 -5561.644 -5560.034 -5559.864 -5557.075  -5554.450

4 -5439.212 -5436.491 -5436.321 -5432.765  -5430.155

5 -5439.058 -5436.285 -5436.285 -5429.737  -5429.737

Akaike Information Criteria by Rank (rows) and Model (columns)
0 12.21422 12.21422 12.22389 12.22389 12.22839
1 11.88309 11.88466 11.89233 11.89413 11.89676
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2 11.59737 11.59818 11.60386 11.60701 11.60765
3 11.32860 11.33139 11.33507 11.33549 11.33424
4 11.10284* 11.10540 11.10707 11.10796 11.10473
5 11.12261 11.12708 11.12708 11.12397 11.12397
Schwarz Criteria by Rank (rows) and Model (columns)
0 12.46039 12.46039 12.49468 12.49468 12.52380
1 12.17849 12.18499 12.21236 12.21907 12.24140
2 11.94201 11.95266 11.97312 11.98612 12.00153
3 11.72248 11.74004 11.75356 11.76875 11.77735
4 11.54594* 11.56821 11.57480 11.59538 11.59707
5 11.61495 11.64404 11.64404 11.66555 11.66555

Bl o VAR 555 (o b ) S0 4 0T g o Ol jod Jole (e o7 b
st oMo o5 adslan 4 Glejen (3,8 5 53 s VAR Juke |5 i oo )

.-\.w)@

System: UNTITLED

Estimation Method: Generalized Method of Moments
Date: 02/21/11 Time: 07:56

Sample: 2 1000

Included observations: 999

Total system (balanced) observations 1998
White Covariance
Linear estimation after one-step weighting matrix
Coefficient Std. Error t-Statistic Prob.

C(2) 0.891855 0.017026 52.38292 0.0000

C@3) 0.107907 0.017046 6.330225 0.0000

C@4) 0.537716 0.042236 12.73130 0.0000

C(5) -0.661363 0.153228 -4.316210  0.0000

C(6) -0.537335 0.042212 -12.72939  0.0000
Determinant residual covariance 1.173529
J-statistic 0.008344

Equation: CO=C(2)*Y+C(3)*CO(-1)
Instruments: CO(-1) Y(-1)RG C
Observations: 999
R-squared 0.999785 Mean dependent var ~ 47.73132
Adjusted R-squared 0.999785  S.D. dependent var ~ 67.98233
S.E. of regression  0.996723  Sum squared resid 990.4758
Durbin-Watson stat  2.091915
Equation: I=C(4)*Y+C(5)*R+C(6)*Y(-1)
Instruments: CO(-1) Y(-1) RG C
Observations: 999
R-squared 0.646374 Mean dependent var  -0.005019
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Adjusted R-squared 0.645664  S.D. dependent var ~ 1.831864
S.E. of regression  1.090437  Sum squared resid ~ 1184.298
Durbin-Watson stat  1.932632

‘@ﬁyJ&w@@jQ,@mﬁxﬁdﬁ@upLBJCA;J‘)M{ARDL&_,Qs.sul
HOb an Jute 31 el i ES0) s o onlial e ¢ il o3 87 - e Lake

Dependent Variable: CO
Method: Least Squares
Date: 02/21/11 Time: 18:40
Sample (adjusted): 3 1000
Included observations: 998 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
CO(-1) 0.050355 0.031437 1.601793 0.1095
G -0.418888 0.076907 -5.446692  0.0000
G(-1) -0.004443 0.077811 -0.057100  0.9545
| -0.549565 0.026638 -20.63116  0.0000
1(-1) -0.004778 0.023342 -0.204691  0.8379
Y 0.962244 0.011062 86.98900 0.0000
Y(-1) -0.012799 0.033701 -0.379787  0.7042
R -0.012519 0.075875 -0.164992  0.8690
R(-1) -0.029275 0.075016 -0.390254  0.6964
R-squared 0.999899 Mean dependent var  47.78207

Adjusted R-squared 0.999898  S.D. dependent var  67.99747
S.E. of regression  0.685260 Akaike info criterion  2.090939
Sum squared resid  464.4153  Schwarz criterion 2.135179

Log likelihood -1034.379 Hannan-Quinn criter.  2.107755

Durbin-Watson stat 2.007517

Sl ko L  Siililed Wl !l Sl Cg> ARDL Jowo Lalé 3 3557 193 (599 sl
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1. Pesaran,Shin,Smith, (2001)
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Group unit root test: Summary
Series: CO, G, R, Y
Date: 02/21/11 Time: 08:13
Sample: 1 1000
Exogenous variables: None
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0 to 6
Newey-West automatic bandwidth selection and Bartlett kernel

Cross-
Method Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chut* 0.53966 0.7053 5 4986
Null: Unit root (assumes individual unit root process)
ADF - Fisher Chi-square 3.66672 0.9611 5 4986
PP - Fisher Chi-square 8.00390 0.6285 5 4994

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

il ol y La e 0350 1(1) @1y boolzil 4 ADF 05037 b 015 Isle &K1 6l 5
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Null Hypothesis: CO is stationary
Exogenous: Constant
Bandwidth: 24 (Newey-West automatic) using Bartlett kernel

LM-Stat.

Kwiatkowski-Phillips-Schmidt-Shin test statistic  1.011905

Asymptotic critical values*: 1% level 0.739000

5% level 0.463000

10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)

Residual variance (no correction) 13850.38

HAC corrected variance (Bartlett kernel) 324368.4

Null Hypothesis: D(CO) is stationary
Exogenous: Constant
Bandwidth: 15 (Newey-West automatic) using Bartlett kernel

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic  0.144518
Asymptotic critical values*: 1% level 0.739000

5% level 0.463000
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10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Residual variance (no correction) 34.41466

HAC corrected variance (Bartlett kernel) 106.6795
Null Hypothesis: D(G) is stationary
Exogenous: Constant

Bandwidth: 8 (Newey-West automatic) using Bartlett kernel

LM-Stat.

Kwiatkowski-Phillips-Schmidt-Shin test statistic  0.182502

Asymptotic critical values*: 1% level 0.739000

5% level 0.463000

10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)

Residual variance (no correction) 1.030766

HAC corrected variance (Bartlett kernel) 1.159821

Null Hypothesis: G is stationary
Exogenous: Constant
Bandwidth: 24 (Newey-West automatic) using Bartlett kernel

LM-Stat.

Kwiatkowski-Phillips-Schmidt-Shin test statistic  0.448820

Asymptotic critical values*: 1% level 0.739000

5% level 0.463000

10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)

Residual variance (no correction) 117.1721

HAC corrected variance (Bartlett kernel) 2747.706

Null Hypothesis: I is stationary
Exogenous: Constant
Bandwidth: 24 (Newey-West automatic) using Bartlett kernel

LM-Stat.

Kwiatkowski-Phillips-Schmidt-Shin test statistic 3.157714

Asymptotic critical values*: 1% level 0.739000

5% level 0.463000

10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)

Residual variance (no correction) 67.99605

HAC corrected variance (Bartlett kernel) 1504.722

Null Hypothesis: D(I) is stationary
Exogenous: Constant
Bandwidth: 358 (Newey-West automatic) using Bartlett kernel

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.177438
Asymptotic critical values*: 1% level 0.739000

5% level 0.463000
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10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Residual variance (no correction) 8.300932

HAC corrected variance (Bartlett kernel) 0.156147
Null Hypothesis: R is stationary
Exogenous: Constant
Bandwidth: 24 (Newey-West automatic) using Bartlett kernel

LM-Stat.

Kwiatkowski-Phillips-Schmidt-Shin test statistic  3.241247

Asymptotic critical values*: 1% level 0.739000

5% level 0.463000

10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)

Residual variance (no correction) 240.9235

HAC corrected variance (Bartlett kernel) 5800.604

Null Hypothesis: D(R) is stationary
Exogenous: Constant
Bandwidth: 5 (Newey-West automatic) using Bartlett kernel

LM-Stat.

Kwiatkowski-Phillips-Schmidt-Shin test statistic  0.218031

Asymptotic critical values*: 1% level 0.739000

5% level 0.463000

10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)

Residual variance (no correction) 0.988435

HAC corrected variance (Bartlett kernel) 0.952305

Yoy s Glojen Blod s a uilay ‘_S:Murhw&m@ el s J-
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Date: 02/03/11 Time: 11:40
Sample: 1 1000
Included observations: 996
Series: YCOIRG
Lags interval: 1 to 2
Selected (0.05 level*) Number of Cointegrating Relations by Model

Data Trend: None None Linear Linear Quadratic
Test Type No Intercept Intercept Intercept Intercept Intercept
No Trend No Trend No Trend  Trend Trend
Trace 3 3 3 3 3

Max-Eig 3 3 3 3 3
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*Critical values based on MacKinnon-Haug-Michelis (1999)

Information Criteria by Rank and Model

Data Trend: None None Linear Linear Quadratic

Rank or  No Intercept Intercept Intercept Intercept Intercept
No. of CEs NoTrend NoTrend NoTrend Trend Trend

Log Likelihood by Rank (rows) and Model (columns)

0 -8312.312 -8312.312 -8310.991 -8310.991  -8309.873

1 -8113.911 -8113.770 -8112.480 -8112.327  -8111.211

2 -7982.489 -7982.289 -7981.009 -7980.837  -7979.728

3 -7893.284 -7892.511 -7891.275 -7890.395  -7889.291

4 -7892.527 -7888.809 -7888.783 -7887.429  -7886.764

5 -7892.428 -7888.087 -7888.087 -7886.545  -7886.545
Akaike Information Criteria by Rank (rows) and Model (columns)

0 16.79179 16.79179 16.79918 16.79918 16.80697

1 16.41348 16.41520 16.42064 16.42234 16.42813

2 16.16966 16.17327 16.17672 16.18040 16.18419

3 16.01061* 16.01508 16.01662 16.02087 16.02267

4 16.02917 16.02974 16.03169 16.03701 16.03768

5 16.04905 16.05037 16.05037 16.05732 16.05732

Schwarz Criteria by Rank (rows) and Model (columns)

0 17.03796 17.03796 17.06997 17.06997 17.10238

1 16.70888 16.71553 16.74067 16.74729 16.77278

2 16.51430 16.52776 16.54598 16.55950 16.57807

3 16.40449* 16.42373 16.43511 16.45414 16.46578

4 16.47228 16.49254 16.49942 16.52443 16.53002

5 16.54140 16.56734 16.56734 16.59890 16.59890

=S s s VAR 555 oo b 5 S 4 0T p gm0 Olejon Julo e 57 Sl 5
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System: UNTITLED
Estimation Method: Generalized Method of Moments
Date: 02/21/11 Time: 18:09

Sample: 2 1000
Included observations: 999
Total system (balanced) observations 1998
White Covariance

Linear estimation after one-step weighting matrix

C(2)
C(3)
C(4)
C()

Coefficient Std. Error t-Statistic

0.902979
0.197280
0.499415
-0.500925

0.005641
0.005019
0.006989
0.002252

160.0810
39.30818
71.46142
-222.4167

Prob.
0.0000
0.0000
0.0000
0.0000

:MJL;G
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C(6) -0.499396 0.006994 -71.40700  0.0000
Determinant residual covariance 0.936220
J-statistic 0.003140
Equation: CO=C(2)*Y+C(3)*CO(-1)
Instruments: CO(-1) Y(-1)RG C
Observations: 999
R-squared 0.999935 Mean dependent var  225.6938
Adjusted R-squared 0.999935  S.D. dependent var ~ 117.5889
S.E. of regression  0.949061  Sum squared resid ~ 898.0154
Durbin-Watson stat  1.988435
Equation: I=C(4)*Y+C(5)*R+C(6)*Y(-1)
Instruments: CO(-1) Y(-1)RG C
Observations: 999
R-squared 0.984649 Mean dependent var  -15.06037
Adjusted R-squared 0.984618 S.D. dependent var  8.250102
S.E. of regression  1.023203  Sum squared resid ~ 1042.756
Durbin-Watson stat  2.013608

e gl i o Glajen Blad e s 4 bl 53 SLARDL Jue 251, Ll
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Dependent Variable: CO
Method: Least Squares
Date: 02/21/11 Time: 18:12
Sample (adjusted): 3 1000
Included observations: 998 after adjustments

Variable Coefficient ~ Std. Error  t-Statistic Prob.
CO(-1) 0.116818 0.029362  3.978585  0.0001
Y 0.936087 0.010925  85.68060  0.0000
Y(-1) -0.002027 0.032601  -0.062175  0.9504
G -0.472651 0.027022 -17.49114  0.0000
G(-1) -0.005493 0.034034  -0.161406  0.8718
R 0.026466 0.024982 1.059423  0.2897
R(-1) -0.013200 0.024121  -0.547231  0.5843
| -0.457169 0.027484  -16.63418  0.0000
I(-1) 0.010435 0.024136  0.432337  0.6656
R-squared 0.999965 Mean dependent var 225.9282

Adjusted R-squared 0.999965 S.D. dependent var 117.4140
S.E. of regression  0.695021 Akaike info criterion 2.119228
Sum squared resid  477.7409 Schwarz criterion 2.163469

Log likelihood -1048.495 Hannan-Quinn criter. 2.136044

Durbin-Watson stat 2.006623
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Error Correction Representation for the Selected ARDL Model
ARDL(1,0,0,0,0) selected based on Schwarz Bayesian Criterion
Dependent variable is dC
Regressor  Coefficient ~ Standard Error ~ T-Ratio[Prob]

dG -.49281 .027240 -18.0910[.000]
dl -.43810 .032492 -13.4833[.000]
drR .019033 .015520 1.2263[.221]
dy .92464 .011588 79.7944[.000]
ecm(-1) -.87583 .010956 -79.9428[.000]

ecm = CO + .56268*G + .50021*I -.021732*R -1.0557*Y
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