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Tl s ) Jazs QWb 0.05<0.84 () sl o2V folas sime pis LoD 590l o
-S4

DMR, =15083.33-1.567334* DMR,_, + &,
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DMR, =-1.567334* DMR, ; + &,
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! Régis Bourbonnais, économétrie , 5 édition , édition Dunod , paris, Francs, 2004, p234.
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Tea ) Olgomdll e dos 1 JgY1 ¢ dl)
cad) LOLUVAR (D) #3sedl P olgmdll sae it Ll £ 130 ) Ll oLAU

gl Jaw VP s [ e ol sae ) e schwarz 4 akaike ol sge foas 11b

1 .
:schwarz 4 akatke ol a5l a3

sl o3 33 5,50 FPE 3 HQ | schwarz 4 akaike .3 b EVIEWS il
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' Arture Charpentier, cours de séries temporelles, Théorie et Application, Dauphine, université de Parie,
ENSAE, volume 2, 2005, p 6-7.
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e Sgndll Jlo) il (9= 4)dy Jour
VAR Lag Order Selection Criteria
IEndogenous variables: DMR
[Exogenous variables: C DG DTCH DPIBR DI
IDate: 04/15/14 Time: 16:03
Sample: 1990 2012

Included observations: 19

Lag LogL LR FPE AIC SC HQ

0 -251.2606 NA* 3.08e+10 26.97480 27.22334 27.01686
1 -251.1765 0.115142 3.42e+10* 27.07121* 27.36945"* 27.12168"
) 250.7998 0.475809 3.70e+10 27.13682 27.48477 27.19571
3 250.7997 0.000151 4.20e+10 27.24207 27.63973 27.30937
4 250.5303 0.283593 4.65e+10 27.31897 27.76634 27.39469

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final predictionerror

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion

EVIEWS Sl 2 Jlanzwly adlall slds] o 1yl

e OF dL BloYl, sl Galoil 2ad ool Jaw @) 2 P=1 0f L6 okt Ids
Leaie e o AN dad RNl A8 e dgmdl) ods e 550

p=1 id) BU) jlast ;S ¢ A

Aol iy wgd) Bolin dr WSl olie Jan 23LaBV) Sl 859wkl Al ) O
oL 5 mad 11y (apalasVl delid) dede Lo Ixl o gye0 3 OB Lhes W cslasy)
= e ) Jsbe — o) 2oLaVl Sl 83l BW) ez ol e Ll e o 2
Dl o Al (gl s Aoyl LS (B

Sl Slgs e gy WU Sliadl Js) A 6l 11969y i3 YYTINR W]

tOST13) daddg 13) € ale=ll 3 X s ¥ (D)

E[X /X aY o |[#E[X /X.4]

1Christian Gourierous, Alain Monfort, Séries temporelles et modéles dynamique (2éme édition ; Paris,
économica, 1995), p 360.
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tOT15) dadbg 15) € akmlll (3 Ld X i Y (&)

E [Xt /&t—llY_t ] #E [Xt /X—t—l’Y—t—l]

Dyl Uase IS o el ke Dy 8 o5 S

PO Ly 13 tadll 3 Lk X s VY ()

vg(xt /Lt—liY_t—l):Vg(Xt /X_t—l)

tOT13) Lazsy 13) € a3 Ll X 5V Y ()

vs(Xt /&t—liY_t—l):Vg(Xt /&t—llY_t—l)

3 Y 55 et X ol @hme cSTI3] Liby 3] 415 ¥ (3 o BT X Gl o sy

. tout horizony guY IS

D kleST AL L) IV e )y Al 25D) ‘;@eviews =Ly

el s o) B L) il (10— 4oy Joutr

Pairwise Granger Causality Tests

Date : 04/15/14 Time : 17 :15

Sample : 1990 2012

Lags: 1

NullHypothesis : Obs F-Statistic | Prob.
DTCH does not Granger Cause DMR 22 7.69642 | 0.0121
DMR does not Granger Cause DTCH 0.05160 | 0.8227
DI does not Granger Cause DMR ‘ 22 6.19149 | 0.0223
DMR does not Granger Cause DI 0.58617 | 0.4533
DG does not Granger Cause DMR ‘ 21 0.09689 | 0.7592
DMR does not Granger Cause DG 1.59627 | 0.2226
DPIBR does not Granger Cause DMR ‘ 22 5.31351 0.0326
DMR does not Granger Cause DPIBR 0.13168 | 0.7207
DI does not Granger Cause DTCH ‘ 22 3.50168 | 0.0768
DTCH does not Granger Cause D 1 11.1494 | 0.0034
DG does not Granger Cause DTCH ‘ 21 0.47985 | 0.4973
DTCH does not Granger Cause DG 1.52358 | 0.2330
DPIBR does not Granger Cause DTCH ‘ 22 0.66595 | 0.4246
DTCH does not Granger Cause DPIBR 16.9204 | 0.0006
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DG does not Granger Cause DI ‘ 21 0.14503 | 0.7078
DI does not Granger Cause DG 1.70479 | 0.2081
DPIBR does not Granger CauseD I ‘ 22 2.99856 | 0.0995
D I does not Granger Cause DPIBR 0.33005 | 0.5724
DPIBR does not Granger Cause DG | 21 7.65522 | 0.0127
DG does not Granger Cause DPIBR 0.37319 | 0.5489
Eviews7 gln Sllene e sleze VU DUl sl e el
DPibr aidl J& mth e IS 5 MDR ssadl Je addl (ALl dls OF menas Jotdl 0

iy B Ol ods 3 S5 Y MDR Of > 3 Dtch Goall a9 DI sl ny S5 LS
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MDR sl o)

DG.Dtch. DI, Dplbr Loy ol

Dbl ek O LSh G W rdged! i S Cllal)

) OF 0 sl laalys 3 S i) s o Binad) lrdll Cn cplize ST s gy Jlazs)—
G O B Y el S ey Ll e 3,0 pie ) (508 W ) 3 s
- sl sl e el

Sl plize JSS B sgorg el VECM slaid) ol mmeas 25U gy LiSe V-

M3 Sl O R B gy add VAR @l udy) aes U G 6 Y-

LoalEY)

il Grall Ol db Jlanl Ol oy bkl call e B us S Y-
ECM Lt mmeas 23U Jlanzoly jeadll ctl) 83 wad e 5,03l pue ) 2LYLMCO

5 Pesaran2000) oo IS4 el ) ARDL 236 gdas oot OV o ol s (3-
D leatlas s g Shin (1999,

T D), 1(0) 45 5 oo implll e 8halSan olie b (3 3ikas -
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Zigedl ks e 1 JgY1 ¢

Dk ST b ARk ods ke e Ll

Slprie b Aoy b | (2) B Aol e el Sliaze Aoy Vol e aSTHET Al el
Dl d x5 a1 (1), 1(0) AR 5 JsY Emd o 1S

ECM sl peonas 730 Jlomal z3g0 pdi 12 do ol

LS el el dib Sexzws Hendry” eid Uy Uad) prmenad 398 it podl By

d (MDR), =C + o, *d (pibr), + o, *d (1 ), + ; *d (tch), + o, *d (9)
+o; *(Mdr_, —a *Pibr,_, —a, * 1, | — a3 *Tch,_, —a, *G, )

Al 235 8 Qg Oty Oy AW Ll ) Gl Bl dl o a0 AW 225 o
06 O o @ ol s Jolae g2 @ Jolall OF o 3 ¢ ilal) sl e 055l Sk
sl e Gl Bl MDR - @ i) i Ao 1 oty &Y ¢ by el n il
Ak Lol Al a )

AW gl st s wlael & (26) o3 ol (3 Raside Wad) ol 348 B L

DMDR=-5.17+ 2.6 *DPIBR-7.08*DI+16.10*DTCH+8.591*DG

(0.045)  (0.008) (0.031) (0.31) (0.75)
-0.15*(MDR(1)- 7.5 *PIBR(1)- 2.71*I(1)+3.67*TCH(1)+ 2.4 *G(1))
(0.002) (0.041) (0.009) (0.93) (0.83)

iz g e b (— 0.15) (ool ol emar fulos OF 4] 185 300l i il JolS
sl Al tal el W) A ) (o g M Al L s W L) e s

eme

! Christian Gourierous, Alain Monfort, Séries temporelles et modéles dynamique (2°™ édition ; Paris,
économica, 1995), p 360.
?Les modéles a correction d’erreur ont été introduits par Hendry au début des années 80. lls ont le mérite

de faire ressortir les dynamiques de court et de long terme des variables.
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ARDL 3505 3 slas Y1 iyl ade S 2 3 Al ol

R <
et —= O et_l —+—\V .

H/,: o0=0
H, : o0=0
D) el Balg ) B o) sl Breusch-Godfrey jles) il el

Breusch-Godfrey 2% &% (11-4) o3, dygad
Breusch-Godfrey Serial Correlation LM Test:
F-statistic 2.691857 Prob. F(1,10 0.1319
ODbs*R -squared 4.453958 Prob. Chi-Square(ly 0.0548
Eviews7 by Sl e slazeVL 20 slasl a2 jal)

o ST s Fisher aslasy p-value of L35 e Hy sl U5 J) Jpid! pty o

Sy pdny pdall B p L Ly N *R2< 2%(1) of A s LM aslas) 0f LS70.05
Sl Y1 o @ b))
ARDL Tig09 ) el 4 >

ARDL #3505 il jle) gits (124 03y Jgund!

R oots of Characteristic Polynomial
Endogenous variables: MDR

Exogenous variables: C DPIBR DI DTCH DG
Lagspecification: 1 1

Date: 04/16/14 Time: 16:57

Root Modulus

0.061889 0.061889

No root lies outside the unit circle.

VAR satisfies the stability condition.

Eviews7 maly olbes e sbae¥U 2l shie] oo : gazal)

Al Aol e 1A S gl G815 s a5 el mamd 3gaddl Al ) Jeud) iy

103



bl @ s gill @l sylLll &l dulys gyl Jmall

Boundstesting Lz aldl:5 U ol)

wald jlas) o) dM ped ¢ dadl Gl Je BDe Bls OS5 B ea eVl e Ooas
asti S ¢ dwdl gl Lo alimld) Sl Ob e 3 s 3 40 e s wes S&
W) ols i jlesl

Hyia, =g =0y =0,, =0
H o, =a3=a,=0a,#0
(o) ctaad 5 (X)) Gpa e jian oo JS 536 OF Lo (26 13, Golll o 0 >
i) JB U g e IS8T e G WL 5 23sedl e L8 dated g 1A (sgimn 8
. &L«fc,é}}\uw L})\xﬁ(a8) S.Jjuﬂfw 9 (a7)
{H0:a7:a8=0
H,:a, =0y #0

DU s ael Eviews b,

(Wald Test) cg i 3 Ol il 30 st it :(13— 4) o) Jpor

'Wald Test:
Equation: Untitled

Test Statistic ~ Value Dt Probability
F-statistic 0.03667 (2, 11y 0.0345
Chi-square 0.07335 2 0.0213

NullHypothesis: C(7)=C(8)=0

NullHypothesisSummary:

Normalized Restriction (= 0y Value Std. Err.
C7) 7.500942  30.76893
Ce8) 2.712982  23.30146

R estrictions are linear in coefficients.

Eviews7 o Olbes e slaeVU ) slael s  yohzad!
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F-statisticasle~Yy P-value oY Gsns w3l oii 3 cpprdl 15U 0F 02 Jod oo
Hp aod s Wy 50.05 o s Chi-square

A J2 W e S e sl e Ol wde dls OF Jad) ] cal Uat L
A e (Mdry ssad e gadkl (bl ol e (1) W e ¢ (Pibr

C:}Q-J‘ :6 :\l?)aj\
3V sl ) st LSl Lanlys JeARDL 2356 20530 gs 0 UaSTs i

d (MDR), =—5.17 + 2.63 *d (Pibr) — 7.08 *~d (1)

(0.0458) (0.0084) (0.0315)
—O.l5*(|\/|DRt_1—7.5O*Pibrt_l—|—2.71*|t_1) _____ (*)
(0.0029) (0.041) (0.0094)

DAL a e Y gl el e LS

Tigedd Lilam Y Slpagalt (14-4) o3y Jgund

R —squared 0467262 Mecan dependent var  103.9731
Adiusted R —squared () 962225 S .D. dependent var 118.8736

S.E. of regression 23.10391 Akdike info criterion  9.264571

Sum squared resid 13878.56 Schwarz criterion 9.495859
Log likelihood 1386008  Hawnan —Quinn criter. 9 330065
F —stdistic 192.0460 Durbin —W atson stat 1.600318

Prob (F —statistic ) 0.000000

Eviews7 waby olbas Jo slae¥U alall slael e 2 jal)
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@3Byl g JlaxY pdd) ;U ¢ )
Syl il Y5
Gral ol b JuanlBECMessd pus wls w1 (20) o3, gl e

D shle 2> LSLMC Ol

el Jise sla ol PSRy L:(*) sl & pis LS (soimn o qw%‘ws e Lol —
s smécanisme a correction d’erreur)i)i cull Je o)l Szl of

o9k ) et Jdag S any JB U g sl Je G G DYl ge) 3V
. (évolutions similaires) .zl i

U Spde 1 3 22 e Ll @ of Je Juy & ROZ= 0. Lyl fales of Lassy —

N> 53 3sed) of de Juy & 0.05 . BFISHER L=y P value of Lz L —

o) oy LY Gands e dNs DW=1.60 U oy aisn O5ely fs Jolae OF L™=
LBy il Ll

S Sl a JS06 il d Ual LS el Gl e 0315l s3laBY) penidi—1
Db LS s S el gl e DU ol B e g AAA S

o, = 2.63 > it ) ol il ssidl Jo aad) (Ul padl) sl dg e

ot e %100 il ) U w13 S 3 el sl e S Jodl o S B
o W ol e Y OF e Ju W%026.3 O wiiy Ope ssill aadl (L)
o, =—7.08 20Ul ad adl il e iidl (bl peadll ol dgpe—

06 Y010 o A1 (3 sl Jams mis) 131 peadll o) e Ll wl Jodll e Ll LS
@ asid) e GBI s OF ) e & Y0708 Jaas i s said) e gad) )
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— s _ —( 7.5
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G 39l e i) (bl 06 %01 O sl gl e 50l Jaas wi)) 131 & ey sl
 %0(=18.06) Jaxs aiss
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Cﬁ}a.:.‘\ V.:ﬁ}' eI kot

hétéroscédasticité .o Ui aue jlast 1 Jg¥ ¢

PN S e ;154008 o

Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 0.756562 Prob. F9,11, 0.6569
Obs*R -squared 8.029076 Prob. Chi-Square(9) 0.5312
Scaledexplained SS 5.483284 Prob. Chi-Square(9) 0.7903
Test Equation:

Dependent Variable: RESID"2

Method: Least Squares

Date: 04/22/14 Time: 16:34

Sample: 1991 2011

[ncluded observations: 21

Variable Coefficient  Std. Error t-Statistic Prob.

C 2.40E+11 3.48E+11 0.689957 0.5045
IDPIBR. -2.42E+09 2.25E+09 -1.077740 0.3042
DI -2.03E+11 5.87E+11 -0.345149 0.7365
DTCH -9.31E+08 4.46E+09 -0.208948 0.8383
DG -53339011 79098950 -0.674333 0.5140
IMDR (1 -154835.2 143092.1 -1.082067 0.3024
PIBR (1) -6.61E+08 7.58E+08 -0.871832 0.4019
i1 _8.44E+11  8.44E+11 -0.999524 0.3390
TCH(1, 3.06E+09 1.58E+09 1.934546 0.0792
G, 15027831 32858641 0.457348 0.6563

R -squared 0.382337 Meandependent var 2.77E+10
IAdjusted R -squared -0.123024 S.D. dependent var 6.34E+10
S.E. of regression 6.71E+10 Akaike info criterion 53.00390
Sumsquaredresid 4.96E+22 Schwarz criterion 53.50130
Log likelihood -546.5410 Hannan-Quinn criter. 53.11185
F-statistic 0.756562 Durbin-Watson stat 1.578355
Prob(F-statistic) 0.656871

Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 0.756562 Prob. F(9,11) 0.6569
Obs*R -squared 8.029076 Prob. Chi-Square(9) 0.5312
Scaledexplained SS 5.483284 Prob. Chi-Square(9) 0.7903
Test Equation:
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Dependent Variable: RESID"2

Method: Least Squares

Date: 04/22/14 Time: 16:34

Sample: 1991 2011

[ncluded observations: 21

|Variable Coeflicient  Std. Error t-Statistic Prob.

C 2.40E+11 3.48E+11 0.689957 0.5045
DPIBR -2.42E+09 2.25E+09 -1.077740 0.3042
DI -2.03E+11 5.87E+11 -0.345149 0.7365
DTCH -9.31E+08 4.46E+09 -0.208948 0.8383
DG -53339011 79098950 -0.674333 0.5140
MDR (1) -154835.2 143092.1 -1.082067 0.3024
PIBR (1) -6.61E+08 7.58E+08 -0.871832 0.4019
[(1) -8.44E+11 8.44E+11 -0.999524 0.3390
TCH(1) 3.06E+09 1.58E+09 1.934546 0.0792
G(1) 15027831 32858641 0.457348 0.6563

R -squared 0.382337 Meandependent var 2.77E+10
IAdjusted R -squared -0.123024 S.D. dependent var 6.34E+10
S.E. of regression 6.71E+10 Akaike info criterion 53.00390
Sumsquaredresid 4.96E+22 Schwarz criterion 53.50130
Log likelihood -546.5410 Hannan-Quinn criter. 53.11185
F-statistic 0.756562 Durbin-Watson stat 1.578355
Prob(F-statistic) 0.656871

eviewsls 2 Jlaxinl Ul slasl o 1 ybezad)

P value oy (homosédasticité ., ol sl 55 L eviews oz
i Sl L 031 (0.53>0.05> % 9y n*R? sUisFisher>0.05 wsLa~y
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Jarque —bera L clas Y ayyer : W ¢ a0

2521 e Mkl slas Y1 ayg sl il (L=, JSCad)

Seres: Residlals

g Samgple 1990 2012
Obse~vetions 23

= Mean 7.54e-14
IMedian -E. 203196

41 Maximum 74 24160
inirmurm -79.00181

3 Std. Dev. 38.69829
Skewness 0277421

2 Kutosis 2 441E00

q Jargu=-Bera  0.593E21
Probzbilty 0.T7L3222

0

-100 -T5 -51 -25 o 25 50 73

eviewsls 2 Jlaxinl Ul slasl oo 1 ydezad)
0.05 Bera=0.74>0.05) ... ,sTTarque-BerawsL.~yP value of L~
g o Al Bl iyl el 1 EIW ¢ )

358l Jo Gl Blgd SL ke 1 2—4ed, ISl

RESIDOL1

600,000

400,000

200,000 —

-200,000

-400,000 —

7600’000 T T T T T T T T T T T T T T T T T T T T T T
eVIeWS o 2 Jlaxzul 2l slas) o 1 ydazad)

JST01 b3 (2743 e Jlsl) S 5 Ll 1) DLV A L) Lsed) Saslas
L hal) oo e (il Y Ol JUb gl Jle s - Lol @I DLV o elas

! Régis Bourbonnais, économétrie , op cit, p254.
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s 5=b 2y (Ljung —Box) .Sy xod wle~|P value of Ls'c ¢ 5%
o2 LS Jag S L) OF (of paadt 2 L QWL 5 5% e 5T o 0.42 » 12
e Alulldl 0L UL,
af e AL gt oy U Jgadt g ADF jlost Jasnes 2ol 30 ) 4 ST,
obRégis Bourbonnais stasy osb-Y jisll abodl amsige)) bbbz s
C S (38 s ALl

zigell Blsdl Ahadr o B3I jgdondl Syl s 2% (164, o3y Jgr

p value5 sgms 1%

AN (€©) ot (b) el oyl folas ADF Lila> Tiged!

sy Q) geed as| 0.9464 0.9666 0.0002 |3 7350
10,5=0
29 (1) 235,05 10,9454 _ 0.0000
(=)=
s ALl - - 0.0000 |1 735041

eVIeWS ol 2 Jlanal AUl slae] e 1 glezal!
pde L BLEYL Ll OU pie AUSCane sgmy pde SIS el sl as Slodl OF Lo 0 o
G 5ol o oI m3sed) OB, ddond) ol Bad L) g ellasSU 3l LLEYI AlSCan 30y
(sl e gt (bl sl el
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Date: 04/13/14 Time: 20:58

Sample: 1990 2012

Included observations: 22
Autocorrelation Partial Correlation AC PAC Q-Stat Prob
wrkk| | il I 1 -0.554 -0.554 7.7293 0.005
B kel I 2 0.124 -0.264 8.1369 0.017
] N 3 -0.042 -0.158 8.1870 0.042
B ikl 4 -0.198 -0.431 9.3341 0.053
A L ekl I 5 0.255 -0.211 11.348 0.045
e ] 6 -0.000 0.073 11.348 0.078
B | 7 -0.106 -0.059 11.744 0.109
e L 8 0.039 -0.137 11.800 0.160
B B 9 -0.078 -0.094 12.046 0.211
e B 10 0.052 -0.075 12.167 0.274
B S 11 0.102 0.012 12.671 0.315
B S 12 -0.090 0.009 13.101 0.362

(I 73 gadly 3 58l At Gt ik (ADF) 331 ) 53 et wils 2) by gl

Null Hypothesis: DM2R has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=4)
t-Statistic Prob.*
IAugmented Dickey-Fuller test statistic -7.945757 0.0000
Test critical values: 1% level -4.467895
5% level -3.644963
10% level -3.261452
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DM2R)
Method: Least Squares
Date: 04/13/14 Time: 22:37
Sample (adjusted): 1992 2012
Included observations: 21 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
DM2R(-1) -1.566740 0.197179 -7.945757 0.0000
C 28663.73 77968.83 0.367631 0.7174
@TREND("1990") -1132.346 5800.330 -0.195221 0.8474
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Null Hypothesis: DM2R has a unit root
Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=4)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -8.158919 0.0000
Test critical values: 1% level -3.788030
5% level -3.012363
10% level -2.646119
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DM2R)
Method: Least Squares
Date: 04/13/14 Time: 23:29
Sample (adjusted): 1992 2012
Included observations: 21 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
DM2R(-1) -1.567334 0.192101 -8.158919 0.0000
C 15083.33 34310.09 0.439618 0.6652

(39 3 gty 3 gkl i) ) Whaed (ADF) a3 1 st il @ (4 o3, =l

Null Hypothesis: DM2R has a unit root
Exogenous: None
Lag Length: O (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -8.318087 0.0000
Test critical values: 1% level -2.679735
5% level -1.958088

10% level -1.607830
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Date: 04/14/14 Time: 08:40
Sample: 1990 2012
Included observations: 23
Autocorrelation Partial Correlation AC PAC Q-Stat Prob
A | A il 1 0.893 0.893 20.833 0.000
A | N 2 0.780 -0.083 37.504 0.000
[Frkr | N 3 0.662 -0.092 50.098 0.000
B i N 4 0.538 -0.096 58.868 0.000
[¥** B 5 0.404 -0.132 64.087 0.000
A LA B 6 0.268 -0.103 66.522 0.000
B B 7 0.140 -0.069 67.222 0.000
e B 8 0.004 -0.148 67.223 0.000
B ] 9 -0.112 -0.030 67.738 0.000
Bkl I B 10 -0.223 -0.108 69.946 0.000
Bkl I S 11 -0.303 0.020 74.359 0.000
il I S 12 -0.365 -0.030 81.326 0.000

(G323 godly a1 J1 i) dhded (ADF) s34 1 jlast wilss 2 (6) o3y goell)

Null Hypothesis: PIBR has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on SIC, maxlag=4)
t-Statistic Prob.*
IAugmented Dickey-Fuller test statistic -2.997121 0.1549
Test critical values: 1% level -4.440739
5% level -3.632896
10% level -3.254671
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(PIBR)
Method: Least Squares
Date: 04/14/14 Time: 09:08
Sample (adjusted): 1991 2012
Included observations: 22 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
PIBR(-1) -0.226704 0.075640 -2.997121 0.0074
C 65.30020 21.16844 3.084791 0.0061
@TREND("1990") 4.240264 1.143489 3.708182 0.0015
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Null Hypothesis: D(PIBR) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.996668 0.0255
Test critical values: 1% level -4.467895
5% level -3.644963
10% level -3.261452
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(PIBR,2)
Method: Least Squares
Date: 04/14/14 Time: 15:59
Sample (adjusted): 1992 2012
Included observations: 21 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(PIBR(-1)) -0.923705 0.231119 -3.996668 0.0008
C 4.214637 4.690114 0.898621 0.3807
@TREND("1990") 0.730547 0.410567 1.779361 0.0921

(&) CSJ“"M)
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Null Hypothesis: D(PIBR) has a unit root
Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.412123 0.0222
Test critical values: 1% level -3.788030
5% level -3.012363
10% level -2.646119
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(PIBR,2)
Method: Least Squares
Date: 04/14/14 Time: 16:07
Sample (adjusted): 1992 2012
Included observations: 21 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.

@¥!



D(PIBR(-1))
C

-0.705440
10.18242

0.206745 -3.412123 0.0029
3.460344 2.942604 0.0084

BB jaw Ahded G331 5 Jaed) I B3y A1S 1 9)edy gl

Date: 04/14/14 Time: 17:13

Sample: 1990 2012

Included observations: 23

Autocorrelation

Partial Correlation

AC PAC

Q-Stat  Prob

I******l
. I*****l
. I**** |

I*** |

A

R
e
S
S

.**l i |
.**l i |

.**l i |

|******|

N
I
I
-**l-l
I
e
e
S
I
e
e

0.804 0.804
0.711 0.183
0.589 -0.074
0.445 -0.162
0.264 -0.247
0.103 -0.147
-0.003 0.054
-0.106 0.015
-0.205 -0.072
10 -0.274 -0.077
11 -0.310 -0.040
12 -0.340 -0.051

© 0O ~NOO O~ WNPR

16.897 0.000
30.746  0.000
40.725 0.000
46.720 0.000
48.953 0.000
49.310 0.000
49.311 0.000
49.745 0.000
51.463 0.000
54.781 0.000
59.376 0.000
65.423 0.000

(I 23 50y B jaw Whaded (ADF) s34 ) jlast it (10) o8 3ol

Null Hypothesis: | has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.049578 0.5422
Test critical values: 1% level -4.467895
5% level -3.644963
10% level -3.261452

*MacKinnon (1996) one-sided p-values.

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

Method: Least Squares

Date: 04/14/14 Time: 20:40

Sample (adjusted): 1992 2012

Included observations: 21 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
I(-1) -0.516903 0.252199 -2.049578 0.0562
D(I(-1)) -0.094930 0.235214 -0.403589 0.6915
C 0.075587 0.040666 1.858708 0.0805
@TREND("1990") -0.003226 0.001794 -1.798622 0.0899
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Null Hypothesis: | has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=4)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.928876 0.7582
Test critical values: 1% level -3.788030
5% level -3.012363
10% level -2.646119
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(l)
Method: Least Squares
Date: 04/14/14 Time: 20:42
Sample (adjusted): 1992 2012
Included observations: 21 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
I(-1) -0.126130 0.135788 -0.928876 0.3652
D(I(-1)) -0.268742 0.227370 -1.181956 0.2526
C 0.005537 0.012407 0.446284 0.6607

(39 g3 508 B aw haded (ADF) i3l 51 et i = (11 0By el

Null Hypothesis: | has a unit root
Exogenous: None
Lag Length: 1 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.155468 0.2177
Test critical values: 1% level -2.679735
5% level -1.958088

10% level -1.607830
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Null Hypothesis: D(l) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.051444 0.0004
Test critical values: 1% level -4.467895
5% level -3.644963
10% level -3.261452
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(1,2)
Method: Least Squares
Date: 04/14/14 Time: 22:13
Sample (adjusted): 1992 2012
Included observations: 21 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(I(-1)) -1.336616 0.220876 -6.051444 0.0000
C -0.003904 0.013273 -0.294110 0.7720
@TREND("1990") -5.91E-05 0.000989 -0.059830 0.9530

(W1 g 5503 8 md 4591 G 5,80 Ahkd (ADF) a1 5dd1 L

Vet (12) o8y gl

Null Hypothesis: D(I) has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.578607 0.0162
Test critical values: 1% level -3.808546
5% level -3.020686
10% level -2.650413
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(1,2)
Method: Least Squares
Date: 04/14/14 Time: 22:17
Sample (adjusted): 1993 2012
Included observations: 20 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(I(-1)) -1.412066 0.394585 -3.578607 0.0023
D(I(-1),2) 0.051385 0.240468 0.213688 0.8333
C -0.005270 0.006431 -0.819360 0.4239
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Date: 04/14/14 Time: 23:10
Sample: 1990 2012
Included observations: 23

Autocorrelation Partial Correlation AC PAC Q-Stat Prob
L] A il 1 0.830 0.830 18.009 0.000

[Frkr | S 2 0.675 -0.044 30.502 0.000
B i N 3 0.514 -0.112 38.102 0.000

**. | B 4 0.331 -0.178 41.426 0.000
B ] 5 0.191 -0.002 42.589 0.000
B ] 6 0.081 -0.003 42.809 0.000
e ] 7 -0.014 -0.050 42.816 0.000
N N 8 -0.101 -0.101 43.210 0.000
B N 9 -0.182 -0.095 44.573 0.000
Bkl I S 10 -0.238 -0.021 47.077 0.000
Bkl I S 11 -0.261 0.026 50.340 0.000
Nkl IR N 12 -0.270 -0.028 54.149 0.000

(I 5503 Bl aw hdd (ADF) -3 5081l it @ (14 0By el

Null Hypothesis: TCH has a unit root
Exogenous: Constant, Linear Trend

Lag Length: O (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

IAugmented Dickey-Fuller test statistic -1.548784 0.7801
Test critical values: 1% level -4.440739
5% level -3.632896
10% level -3.254671

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation

Dependent Variable: D(TCH)

Method: Least Squares

Date: 04/14/14 Time: 23:17
Sample (adjusted): 1991 2012

Included observations: 22 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
TCH(-1) -0.120805 0.078000 -1.548784 0.1379
C 10.82582 2.765996 3.913896 0.0009
@TREND("1990") -0.061750 0.265113 -0.232919 0.8183
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Null Hypothesis: TCH has a unit root
Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.000698 0.0523
Test critical values: 1% level -3.769597
5% level -3.004861
10% level -2.642242
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(TCH)
Method: Least Squares
Date: 04/14/14 Time: 23:45
Sample (adjusted): 1991 2012
Included observations: 22 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
TCH(-1) -0.135925 0.042204 -3.000698 0.0543
C 10.99167 2.608816 4.213279 0.0004

2353 Bl 2l 453 35 ) Al (ADF) sl ) 5081 jlet it 2 (16) o35 goelld

Null Hypothesis: D(TCH) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*
IAugmented Dickey-Fuller test statistic -3.266533 0.0991
Test critical values: 1% level -4.467895
5% level -3.644963
10% level -3.261452
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(TCH,2)
Method: Least Squares
Date: 04/15/14 Time: 09:00
Sample (adjusted): 1992 2012
Included observations: 21 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(TCH(-1)) -0.787542 0.241094 -3.266533 0.0043
C 5.400827 3.101001 1.741640 0.0986
@TREND("1990") -0.269605 0.203968 -1.321803 0.2028

(&du
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Null Hypothesis: D(TCH) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.003611 0.0509
Test critical values: 1% level -3.788030
5% level -3.012363
10% level -2.646119
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(TCH,2)
Method: Least Squares
Date: 04/15/14 Time: 09:04
Sample (adjusted): 1992 2012
Included observations: 21 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(TCH(-1)) -0.604776 0.201350 -3.003611 0.0073
C 1.608742 1.200111 1.340494 0.1959
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Null Hypothesis: D(TCH) has a unit root
Exogenous: None
Lag Length: O (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.645245 0.0108
Test critical values: 1% level -2.679735
5% level -1.958088
10% level -1.607830
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Date: 04/15/14 Time: 09:30
Sample: 1990 2012
Included observations: 23

Autocorrelation Partial Correlation AC PAC Q-Stat Prob
L] A il 1 0.777 0.777 15.783 0.000

[Frxx | S 2 0.601 -0.008 25.666 0.000
B i S 3 0.498 0.084 32.793 0.000

[¥** B 4 0.383 -0.072 37.232 0.000
A L B 5 0.234 -0.147 38.982 0.000
B 6 0.131 -0.014 39.565 0.000
e 7 0.057 -0.029 39.680 0.000
e 8 -0.002 -0.001 39.680 0.000

e
S
S

.**l i |

B

9 -0.060 -0.046 39.829 0.000

10 -0.113 -0.060 40.395 0.000

| 11 -0.164 -0.072 41.679 0.000
| 12 -0.206 -0.058 43.894 0.000
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Null Hypothesis: G has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 3 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

IAugmented Dickey-Fuller test statistic -1.025527 0.9157
Test critical values: 1% level -4.532598
5% level -3.673616
10% level -3.277364

*MacKinnon (1996) one-sided p-values.
\Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 19

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

Method: Least Squares

Date: 04/15/14 Time: 09:36

Sample (adjusted): 1994 2012

Included observations: 19 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
G(-1) -0.613115 0.597853 -1.025527 0.3238
C -201.0947 165.5744 -1.214528 0.2461

@TREND("1990") 36.46097 20.00272 1.822800 0.0914
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Null Hypothesis: G has a unit root
Exogenous: Constant
Lag Length: 3 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 0.962079 0.9941
Test critical values: 1% level -3.831511
5% level -3.029970
10% level -2.655194
*MacKinnon (1996) one-sided p-values.
\Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 19
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(G)
Method: Least Squares
Date: 04/15/14 Time: 09:44
Sample (adjusted): 1994 2012
Included observations: 19 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
G(-1) 0.320419 0.333049 0.962079 0.3523
C 52.98272 96.49114 0.549094 0.5916
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Null Hypothesis: G has a unit root
Exogenous: None
Lag Length: 3 (Automatic - based on SIC, maxlag=4)

10% level -1.607051

t-Statistic Prob.*

IAugmented Dickey-Fuller test statistic 2.222696 0.9908
Test critical values: 1% level -2.692358
5% level -1.960171
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Null Hypothesis: D(G) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 2 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -5.939981 0.0007
Test critical values: 1% level -4.532598
5% level -3.673616
10% level -3.277364

*MacKinnon (1996) one-sided p-values.
\Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 19

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(G,2)

Method: Least Squares

Date: 04/15/14 Time: 15:01

Sample (adjusted): 1994 2012

Included observations: 19 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(G(-1)) -4.122400 0.694009 -5.939981 0.0000
D(G(-1),2) 2.329423 0.510872 4559702 0.0004
D(G(-2),2) 0.957893 0.327162 2.927885 0.0110
C -115.0460 143.0027 -0.804502 0.4346
@TREND("1990") 18.88849 10.33885 1.826943 0.0891
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Null Hypothesis: D(G) has a unit root
Exogenous: Constant
Lag Length: 2 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -5.360261 0.0004
Test critical values: 1% level -3.831511
5% level -3.029970
10% level -2.655194

*MacKinnon (1996) one-sided p-values.
\Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 19

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(G,2)

@W!



Method: Least Squares

Date: 04/15/14 Time: 15:05

Sample (adjusted): 1994 2012

Included observations: 19 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(G(-1)) -3.970751 0.740776 -5.360261 0.0001
D(G(-1),2) 2.263898 0.547885 4,132068 0.0009
D(G(-2),2) 0.910500 0.350626 2.596784 0.0202
C 124.4600 61.41700 2.026475 0.0609
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Null Hypothesis: D(G) has a unit root
Exogenous: None
Lag Length: 2 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4.451805 0.0002
Test critical values: 1% level -2.699769
5% level -1.961409
10% level -1.606610
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Dependent Variable: DMDR

Method: Least Squares

Date: 04/16/14 Time: 00:56

Sample (adjusted): 1991 2011

Included observations: 21 after adjustments

Convergence achieved after 17 iterations

DMDR=C(1)+C(2)*DPIBR+C(3)*DI+C(4)*DTCH+C(5)*DG+C(6)*(MDR(1)
-C(7)*PIBR(1)-C(8)*I(1)-C(9)*TCH(1)-C(10)*G(1))

Coefficient Std. Error t-Statistic Prob.

C(1) -5.173229 11.92529 -0.433807 0.0458
C(2) 2.639856 7.706779 0.342537 0.0084
C(3) -7.081218 20.11543 -0.352032 0.0315
C(4) 16.10580 15.27032 1.054713 0.3142
C(5) 8.591669 27.09658 0.317076 0.7571
C(6) -0.151567 0.490184 -0.309204 0.0029
C(7) 7.500942 30.76893 0.243783 0.0419
C(8) -2.712982 23.30146 -0.116430 0.0094
C(9) -3.679147 41.29167 -0.089101 0.9306
C(10) -2.402022 11.43403 -0.210077 0.8374
R-squared 0.967262 Mean dependent var 193.9731
Adjusted R-squared 0.962225 s.D. dependent var 118.8736
S.E. of regression 23.10391 Akaike info criterion 9.264571
Sum squared resid 13878.56  Schwarz criterion 9.495859

Log likelihood -138.6008 Hannan-Quinn criter. 9.339965



F-statistic
Prob(F-statistic)

192.0460 Durbin-Watson stat
0.000000

1.60031
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od]  m2R P Tch|  PIBR DG

1990 285,89 [10,5 16,65 |8,96 166,27 | 142,54
1991 307,75 |[11,5 2589  [18,47 [167,32 [239,63
1992 35251 [11,5 31,67 |21,84 [163,86 308,72
1993 49828 |[11,5 20,54  [2335 |154,84 [390,48
1994 513,32 |21 29,05 [35,06 |155,09 |461,89
1995 561,44 |14 2978 47,66 [159,72 [589,08
1996 74411 |13 18,68 |54,75 |167,98 [724,6
1997 1019,3 |11 5,73 57,71  |171,64 |845,19
1998 1513,63 |9,5 4,95 58,74 170,29 |875,73
1999 1741,91 [8,5 2,65 66,57  |176,67 |1034,32
2000 2015,64 |6 0,34 75,26 [201,46 |1178,12
2001 2368,88 |6 4,23 77,22 (205,05 [1321,02
2002 2860,32 |5,5 1,42 79.68 (210,18 |1550,64
2003 3211,32 |45 4,27 77,39 [231,04 [1691,35
2004 3589,99 |4 3,96 72,06  |247,78 [1891,76
2005 4089,67 |4 1,38 73,28  |283 2052,03
2006 474564 |4 2,31 72,65  |305,87 |2454,38
2007 5774,6 |4 3,67 69,29 (311,12 [3114,24
2008 8083,05 |4 4,86 64,58  [325,33 [4190,66
2009 8486,56 |4 5,73 72,65  |300,44 [4220,95
2010 9973,58 |4 3,91 7439  [365,57 |4439.85
2011 11935,66 | 4 4,52 72,94  [374,35 [5853,48
2012 13171,59 | 4 8,89 77,54  [383,71 [7245,47




