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by Y g Pesaran an shin (1999 &b - Cj\.ﬁ.\ (ARDL) b wlzi @j,U

oyl e e )l

w\cﬁ\ GS}«J\ NURCSN |

B s g S Lo 30l Slpal) e dsges Jo Lieze) co AJS] e 2l
P AW m3sadl 22w Sy € 5 ¢ 2015-1991 35l IS A U] 2 Y1 ool leszaY)
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IDE, = f (EP,, GPIB,, DP,, OUV, , INF,) (1)

IDE; = By + B1EP + B,GPIB; + 53DP, + 5,00V, + +S5INF,  (2)

NGIVE

ERP ERVIF B W TN O RERPEIA N I NUIV RCAT: N - 10)=
w}fh aixj\ Z\J;bﬁ u,«g,g (u-\ Jé\ CE:'U\ P ng‘}l\ LYl o> J.‘J.E -EP

ple S Blawl Raglye oy b S5-I W) (3 gad) Jine J2E GPIB

S Baclsn po g (AUl g pBR) B S e ST asSH BWY) i DP
Ayl U2 ) e ST (g lndl AW Jas 820UV

ol Jdas i INF

i) lpazel) il Sledas J8:BseByePs «BoePy
el Lol 2By

Szl b - €

t Ol ) gy el st 2

O R P Vo B S PO b S LIS R VEVS Ry S O B VS-S P Y
Blag oyl anal pde Al (3 diglly lhal) O dly Sl bV (e5lad 1 Lags sl
Phillips-Perron gl fa sl Ll plss oo (2285 &l Shlas V) et
oo ohlasYlode W (225 &> ¢ ( ADF ) Augmented Dickey—Fuller 5 ( PP)

Lol a5y wady el LSl ay)) axl
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Unit ) s>l o jLasb Ll i, ij,c' Ol aedl L) ayl il LY ale 4
lis «(Augmented Dickey- Fuller) kbl Js s jlast ¥yl ez (Root Test
W bl s e s (Sh Y

m
AYt = Bl + ﬁz t+ 8Yt_1 + o4 AYt—i + & (3)
i=1

L c(White NOiSC) dee M poledl sy LIS dage e 95.5\5,‘5\ o ole & L
.(Schwarz Info Creterion) Jas mles alisuol Ssle o Gl m dasll Olnd)l Jsb
2\..3..,0}4.“ J.-LE.A (SJE.'«'.\M ﬁ.@ W\) BJo-jJ\ )..L?- Se>9 LﬁT o=20 (5.1&“ Z\.s..pjﬁ )L«;b-‘ (..'i:gj
i) me (8) Aedaold udll (1) Wlax] Bylis M= a0 (Bt dludid)) § <0 3h)
aalbll el ST 136 .(Mackinon) abawly La) 84kl (Dickey- Fuller) J agis
Wlax| Gyas 0S5 LG (Mackinon) of (DF) J aallall aedll ol 3,0kl asla>
155 .(Stationary) 3,ataws dueidl dudo) of Qg? T RCN RN ESE P (.J.z.i\ dwp b b adeg
aSLe 6 aludldl OF (ol iyl jdor 2o by (S Y al dgadl acdl) o 31 Cils
¢l (First Difference) Jﬂ\ Sl ) anel lasL o ois L}\:Jl,.sj «(Non Stationary)
NSy L el am s e Gl SLas N1 SO a8 OLSTI3)

W M Sl i e Y ADF dmgld Uisy byl 2]l jLas| T e

m

Ax;, = px;_1 — q)] Axt_]-+1 + & : (03) CJ}A.J\
j=2
m

Ax, = px;_1— ) ®jAx; j,q1+Cc+bt+eg 1 (01) zasaill
j=2
m

Ax; = px;_4 — 2 D Ax;_j1tCct+ g 1 (02) zasaill
j=2

avec & ~iid, & ~ N(0,0?)
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S K3 g3 b e 0pdi dasm @) 5 ((PP) Phillips-Perron Lzl L LG
ol 8 L o3 el NI laeY) e J5 L 4l 3 s il S,

9 dwhdl Olpate dy))anel el Led cae)) Lodldl fd>d Eviews 10 =L Jleazals
Bpaze o ilF L ) W) 8 O Lde Ul gl (3 dvoge LYl e il
Bartlett kerne s = 5 Jsb L,ﬁ‘<*’ JLesY 2l Schwarz Jlas o (55N
(12 dI 1 oo 3O L0gpe b L 2y
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Dickey- Fuller #5s. Olpriald =gl jod jLas ok 1-4 (.3) Jgd

UNIT ROOT TEST TABLE (ADF)u-g iyl oils

At Level (guuli g

IDE EP GPIB INF OuV DP
t-Statistic -1.962 -0.142 -3.283 -1.835 -1.288 -1.415
C_laL..E_J\g 0.300 0.933 0.0272 0.355 0.617 0.557
. Prob. Lag=0 Lag=0 Lag=0 Lag=0 Lag=0 Lag=0
With Constant
n0 n0 ** n0 n0 n0
d—ns 9 ¢-“L-U\? t-Statistic -1.371 -4.144 -3.141 -1.639 -0.981 -1.274
With Constant & 0843 | 0020 | 0.119 0.746 0928 | 0870
Prob. Lag=0 Lag=5 Lag=0 Lag=0 Lag=0 Lag=0
Trend n0 *x n0 n0 n0 n0
azeia 9 oDl Oy t-Statistic -1.168 | -1.653 | -1.381 -1.964 0.425 | -1.082
Without Constant 0214 | 0091 | 0.150 0.049 0797 | 0.244
Prob. Lag=0 Lag=0 Lag=1 Lag=0 Lag=0 Lag=0
& Trend n0 * n0 ** n0 n0
At First DifferenceJ,¥1 & 41 .
d(IDE) | d(EP) | d(GPIB) | d(INF) |d(OUV) | d(DP)
t-Statistic -4.965 -3.026 -7.754 -5.379 -4.139 -4.502
0.0006 | 0.0472 | 0.0000 0.0002 0.004 0.001
by Prob. Lag=0 | Lag=0 | Lag=0 | Lag=0 | Lag=0 | Lag=0
With ConStant *kk *% *k%k *k%k *k%k *kk
t-Statistic -5.451 -3.759 -7.667 -5.752 -4.282 -4.531
s g bfo\_ﬁJb
. 0.0012 0.0437 0.0000 0.0006 0.013 0.007
With Constant & Prob. Lag=1 | Lag=0 | Lag=0 Lag=0 Lag=0 | Lag=0
Trend *k%k *% *k% *k% *% *%k%k
. t-Statistic -5.094 -2.706 -7.891 -5.203 -4.109 -4.541
e 9 cbu Oguy
0.0000 0.0091 0.0000 0.0000 0.0003 0.000
Without Constant Prob. Lag=0 Lag=0 Lag=0 Lag=0 Lag=0 Lag=0

& Trend

*kk

*kk

*k%k

*k%k

*k%k

*k%k

Ssme - (NO) « %1 S gms a5 6}4«‘(**%) « %5 Sgtms L8 ng(**) ‘%106w Lis (Syime (*) s>

ol 05 ail az Schwartz jlas g LSl anld) =0 55 Lag

10 sl oy e slaze¥U 2Ll slie) a2yl
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( PP) Phillips—Perron Csj,w O el 3.&:—55\ ok L] C.?LU - 2—4 (.5) JjA?

UNIT ROOT TEST TABLE (PPjos-g ,i jls1 il

At Level gl g

IDE EP GPIB INF OuVv DP
) t-Statistic -1.850 -0.434 -3.249 -1.789 -1.265 -1.438
. 0.348 0.887 | 0.029 0.376 0628 | 0546
With C tant Prob. Band=4 Band=2 Band=1 Band=3 Band=3 Band=1
1 onstan n0 n0 ** n0 n0 n0
t-Statistic -1.134 -2.141 -3.085 -1.576 -1.045 -1.274
aons 9 ablidy 0.901 0.498 0.132 0.772 0.917 0.870
. Prob. Band=5 Band=3 Band=1 Band=1 Band=2 Band=0
With Constant &

Trend n0 n0 n0 n0 n0 n0
s 9 t_b\_é U9l t-Statistic -1.133 -1.321 -2.528 -2.035 0.456 -1.086
Without Constant 0.226 0.167 0.013 0.042 0.805 0.243

Prob. Band=7 Band=2 Band=0 Band=3 Band=3 Band=2
& Trend n0 n0 ** *x n0 n0
At First Difference oY1 &4 s
d(IDE) d(EP) d(GPIB) d(INF) d(OU V) d(DP)
t-Statistic -4.985 -2.922 -8.669 -5.391 -4.099 -4.493
i 0.0006 0.058 0.0000 0.0002 0.004 0.001
& j Prob. Band=9 Band=1 Band=5 Band=3 Band=5 Band=2
Wlth COHStant *kk * *k%k *kk **k%k *kk
Az g t[,LE_S\:, t-Statistic -9.130 -3.754 -10.251 -6.685 -4.545 -4.549
0.0000 0.0483 0.0000 0.0001 0.007 0.007
With Constant & Prob. Band=20 | Band=1 Band=8 Band=6 Band=10 | Band=3
Trend *%k% *% *%k% *kk *%k%k *%k%
. t-Statistic -5.140 -2.582 -8.552 -5.184 -4.066 -4.540
s 9 tbu O 9y
. 0.0000 0.012 0.0000 0.0000 0.0003 0.0001
Without Constant Prob. Band=10 | Band=1 Band=4 Band=1 Band=4 Band=1
& Trend *k%k *% *k%k *k%k *k%k *k%k

Ssinn o (N10) ¢ 01 (52 iz (s5ma(

< %5 S gms Lis L;yu(**) 4%106w Lis (Seima (*) s ab>Ye

Bartlett kernel jLas 329 LSsbogi! anll) 1501 576 Band

10 sl maby e slaze¥U 2Ll shae] 2yl
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oo il Sl of Ol 25 G odel (2-4) 5 (1-4) o35 sl IV
lalasy dnlyldl ol ol W4 (PP 9 ADF jlas) alaseabg (%10 %5 ol) 4 sl

O Gl 0w 11) Js¥ Gl & S S () (X5 2 1(0)) sl (3 e
g L ) Al e ALl e g Byl ek e WS o g B LS
St @l (ARDL) 558 ol gkl gl Yl s g2 ALH oda (3 an o
e Al 4555 BMe sgmy 1K) 55 el 39l prgre plisaanl sl WS

: b)) doegin. 3

JS opsk U (ARDL) b ol g5l gl 2 mgin 58 aulldl ods (3 atll gl
Pesaran and Pesaran (1995), Pesaran and Smith (1998), Pesaran and Shin : 5
oo o Bylae oblie e Sall LSl i gin 98 5 ((1999), Pesaran and al (2001)
daznd g Srad) LSl W abgh Ojlsdl Slde 8 e Jolas gl ALl 30l
Y &l VECM bl moas 73585 ilagr o398 e VAR glll gVl 236 e
LS amys el VT oy i )l e e Al anl )l |2 Ol 058G O ey
o 050 O Comgry ¥ &l LS (1 ) e 8l ol 0 2yl e AlalSe) 123
Jeskll g i) all de @M G psd 4l ) BLoYL (S (olualadl sae) ana)
O U R e R e B s YU IRV ) IPY Y ¥
U il g 2Bl Ak S ol el OF o ) padl et @ alizadl Sl

o ARDL g Wb 2l wlpane o 83l diall JalSl ol Ll o ade
Unrestricted Error Correction Model 4zl né e caalel B Byt
: LW (UECM)
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P q q q q
AIDE, = ay + Z B1AIDE,_; + Z B AEP,_; + Z B3AGPIB,_; + Z BLADP,_; + Z BsAOUV,_;
i=1 i=0 i=0 i=0 i=0

q
+ Z BeiANF,_; + 0,1DE,_; + 6,EP,_; + 03GPIB,_, + 0,DP,_; + 650UV,_,

+ ;;:INFt_l + & 4)
S
e Bl Lelas :A
el o e

i = oNles 1B
N VS I SN JRCH, PRS-
Sl Ll a1 g
g ABMe o9 g pd e A5 OLS (20U kS IDE, S (4) Aol 3
o= s el e e V) e (St S s pis) Y1 Ak
ezl g lamd) Alai¥l (s SH BLEYI (e3lasV) sad) Jias ((gjlsH sLasY)
W aepdl (3 e
Hy:0,=0,=0;=0,=05=0,=0

H1:91¢92¢93:’t94¢95#:96:'t0

Sl $Ls) piliny o9dd) lasl mgre plisal Sral) S Ll gl S g

A JW)
w8 Bl mas 2308 a5 JM5 0 ARDL mgie plisanl Srall LS e -1
pay U s Lasd & (UECM) Unrestricted Error Correction Model ozl

o JS e JBY e 3 sl UECM 236 ¢ obedl o) LY Gyl
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<L Lf“j d=S bbb G kel (1998)2Pesaran and Shin o (2004)1Narayan
Bpraall olally 4 el

aw Joskll gl e a55lg e uxg s @5k (Bounds Test) s9ud jlasb aLall -2
(UECM 356) jaall zagad) Jo slazeVL a5 5 (it JolS5) opadll

L) 3sed) 43l il Diagnostics Teste dmaseid) ol -3

i) ) e 23l ,uid ARDL- ECM 590 ikl ol ol Bino 5 -4
ARDL- ECM W) mmas G alal  JSGA) i) Lt -5

{(ARDL) ddalt deygll dealt cogomdl] 311 SIudY) 2348 jlas1. 1.3

sm Eo ¢ (ARDL) - adal) asjell wlgmall Gl gV 2308 las) odes (3 Jaedl
o (4 8mdl) alinll Slally mld) il e ST Slellas] siad s il oslaY1 Vs

. Eviews =L I

0B (UECM aill b ladl meomas 2358 3 Slpaddl o) i p W1 35 4l 03)
st g Sl ods tded Bili2 jolee el b disll Sl Joed Eviews 10 zals
Jl=s 9 Hannan and Quinn (HQ) ,Lxss Shwarz (SC) jLss (Akaike (AIC) lxs
1oy o =t q, p) dakz ooy ol L CS}‘J‘ lda & J=y (Adjusted R-squared
50 it (3 pwlal) ode il Wy il jrall el 155 2 e 855 s 4 (2
376 Ll g &) g 105580 22,0 ARDL 485 plisial 5wl olpad Jal) 55 W)
QT g gy bl s 55 O ] fosdl @ pulall 88187 jLast g LSS Lagssl el cllasy)
Slskl sLasYl sl gV L) ol 2l (Lag =2) s 8,STh julaall 203
s deY) A2 W g8 Jams e SI(Lag -1) 5 ¢« (DP. (EP (DE ) S Gyl
A is de g (INF) ezdl pad (Lag =0) 5 o OUV (GPIB) )bl Az

L Narayan, Paresh k, Reformulating Critical VValues for the Bounds F- Statistics Approach to Cointegration : An Application
to the Tourism Demand Model for Fiji, Department of Economics, Discussion Papers, University of Monash, 2004, P27.

% - Pesaran, M. H. and Shin, An Autoregressive Distributed Lag Modeling Approach to Cointegration Analysis, in
Econometrics and Economic Theory in the 20" Century: The Ragnar Frish Centennial Symposium, Steinar Strom (ed),
Cambridge University press, New York, 1998, PP371- 413.
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5l gl jlema¥) B0 o (giight 3LaBYl 3Y dld Lulys:al )l fuadll

) aed) Cipdl odd 33l Shwarz (SC) jlae o8 pdal jlas el sl O

(13

J9ld) & e (ARDL ) adal) dejell aiell Olgmdll 311 1aLY) T b B

LIk

ol (ARDL ) dlal) asjsll el olgmeil) U1 £ jlasl ils 13-4 o3y Jgur
Q-9 =qs =2) (43 =G5 =1) (qe= 0) 5 (P=2) Slpaddl i) ) Ul 3580

Dependent Variable: IDE
Method: ARDL

Date: 06/14/18 Time: 23:21
Sample (adjusted): 1993 2015
Included observations: 23 after adjustments
Maximum dependent lags: 2 (Automatic selection)
Model selection method: Schwarz criterion (SIC)
Dynamic regressors (2 lags, automatic): EP GPIB DP OUV INF

Fixed regressors: C

Number of models evalulated: 486
Selected Model: ARDL(2,2,1,2,1,0)

Variable Coefficient Std. Error t-Statistic Prob.*
IDE(-1) -0.007910 0.186570  -0.042400 0.9671
IDE(-2) -0.188473 0.136233  -1.383461 0.1999
EP 0.350155 0.076902 4553264 0.0014
EP(-1) -0.400815 0.090703  -4.418987 0.0017
EP(-2) 0.269900 0.101436 2.660782 0.0260
GPIB -0.001700 0.051175  -0.033221 0.9742
GPIB(-1) -0.086105 0.054047  -1.593135 0.1456
DP 0.012241 0.021782 0.561993 0.5878
DP(-1) 0.082481 0.025532 3.230532 0.0103
DP(-2) -0.086163 0.015660 -5.501937 0.0004
ouv 0.077586 0.022706 3.416952 0.0077
QUV(-1) 0.030838 0.020852 1.478895 0.1733
INF -0.053441 0.012232 -4.368956 0.0018
C 11.50101 2.345697 4.903025 0.0008
R-squared 0.968086 Mean dependentvar 0.936953
Adjusted R-squared 0.921988 S.D. dependentvar 0.651243
S.E. of regression 0.181896 Akaike info criterion -0.291637
Sum squared resid 0.297777 Schwarz criterion 0.399534
Log likelihood 17.35382 Hannan-Quinn criter. -0.117809
F-statistic 21.00056 Durbin-Watson stat 2.807369

Prob(F-statistic)

0.000039

*Note: p-values and any subsequent tests do not account for model

selection.

Eviews 107358 e slaze¥U 2Ll slie] s 2 )
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. (Bounds Test) 3931 jlu>1.2.3

Jskl i e agly Be uag o Al ga (Bounds Test) seud) jlas) - 2 4l
(1437el). (UECM 354) il 35l e sbaze¥L ells g (i JolSS) olpad) o

W) dp )l
{Ho: 91 = 92 = 93 = 94 = 95 = 96 =0
H1:91¢92¢93 7‘:947‘:95;&96;&0

£

ol
Ol o Srie LSS @Me w1 Hy
ol gy Sde LSS @M dg 1 Hy
3l lasl plaseal dral) LS jlasl w5l 0 3—4 08y Jour

F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) (1)
Asymptotic: n=1000
F-statistic 14.12063 10% 2.08 3
K 5 5% 2.39 3.38
2.5% 2.7 3.73
1% 3.06 4.15

Eviews 10 ol @ e el Ul slas] e 1 yiaald

wll o 5ST 1412063 (gales smst) Focliam| aad OF oMol Joudl S5 0 2y

o2by sl (3)%1054 (3.38) %5 (3.73) %2.5 ¢ (4.15) % 1 dysims o S e Llall i L

smg U5 s g olprd) Cp s LSS serg AW ALl 2,8 Jo3 g pdall B
bl 2 olad) oo eV b 3y @

Y 3 masadl 2B 15 g colpad) o Biie ISS sy g o F 0l g als

o So ke pr IS Z3s0tl et ULV el psE il 5 skl
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5 el cpall 3 ) et e alinld) olpadl 5T s UBCM 2358 e Bl wbs
skl

Dbl ol a.'s}d! i s\l Diagnostics Teste dwapeidll Olyla=¥1.3.3

(5-4)pd) gt s M e g (mdsad) Mo b Baseid) WL V) S s
Pk b dl

Al B St s L3k 5 s U] (LM Test) il 2Y adlam) 525 v/
b e e el 576 5l sUay) 556 OF e SUs I3 e 9 ((Autocorrelation)
Fogdll ¢ sl o 313 L)) e pie eas & Bl L oa ) sla Y1 855 OF pskald
S5y pdn AL pdall A2 L8 ade 5 %5 Ausiell (S5rns oo 1T (prob) A dlexY)
A JLg sl s e LglS Sy U gl s Ll g o ol L)Yl
(151617 o3, 35)

Las N1 Of olisl Jod ) (Jarque-Bera  Test) ,Lasl a5l »i5 @ Normality’
(X005 oo B1J-B o3 ) il 230l o¥slas on (3 Lianb Layjss 4ejse B15-2al
((18)3 3l

) b sl ol el dlSas e Jls 23sed) : Heteroscedasticity vV
(1943,

(2008 @l sadl (3 pasadl Q) S i ) RESET Jlas) slas| 2V
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‘Diagnostics Teste duasidl o,y CJL‘; 4 -4 (.5) Jogd

Test Statistics LM Version F Version

Serial Correlation (LM test) | Chi-Square(2)= 11.5375 | F(2,7)= 2.318922
Prob. = 0.1102 Prob=0.1688

Ramsey RESET Test t-statistic =0.865379 F(1,8)= 0.748881
Prob= 0.4120 Prob= 0.4120

Normality Jarque-Bera=  0.468038
Probability=  0.791347

Heteroskedasticity Chi-Square(1)= 1.020927 | F(1,20)= 0.973282
Prob. = 0.3123 Prob.= 0.3356

Eviews 10 galy oils Jo 1ol 2Ll slas] e 2 e

M pltsanl aSas 13 31 Sa il 23seil) Grasizd) Sl =5 e Tely o
sLasVu addle 5 wlaaz 5 g dL s g L) o B0 B (3 23sed)
Sl

:ARDL 34 alsenb Juglall W) #348 pui5. 4.3

oo gkl 5 06 ALl 2 oladl cp Srie LSS semy Je ousT sl OF s
Shdie Jo Jsadl ¢ ARDL £36¢ ) (3 Jor¥1 abgh agjled) 29l s Jos

IDE = 0.183 * EP — 0.073 * GPIB + 0.007 * DP + 0.09 * OUV — 0.044 * INF + 9.613 (5)

prob 0.0034 0.445 0.73 0.006 0.008 0.0121
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:(ARDL-ECM ) U3l pooeuss Gt el Jr¥) £dgé pu5.5.3

U sl (3 23sed) BLST S 5 (21) @By ol (3 i Vs s el

AIDE = 11.501 + 0.188 * AIDE(—1) + 0.350 * AEP — 0.269 * AEP(—1) — 0.0017 * AGPIB F

t 4.903 2.80 9.58 ~7.70 - 0.11
prob 00008 002 00000 0000 091
+0.012 % ADP + 0.086 * ADP(—1) + 0.077 * AOUV — 1.196 * CointEq(—1) (6)
t 1.09 8.07 5.97 —12.83
prob 030 0000 00002  0.0000
R% = 0.935026 DW = 2.807 Obs = 23

o2 el ¥) 88 W ks 41 3] CointBq(-1) Tadl oeas d Jolas pid) 1l (3 Lo o
s 5 Jsaie Wadhl mal 358 OB 01 Bysaall (Sstan Lis (Goime 3 CIlo &) s 5 (515
Sl g b paneS sl gV LYl p ) Abgb Al BV ey ASh Lo
U

SLE e %120 Joly b sl o sl (-1,2) e el Aedas o U
9 ¢ B e B3 bkl ) 3 Al and e el Gl 3l g L)
38y Jaze (G5lsM L2Vl ST 5 SleplSn OF 3 (1) (ol el falas 0V SIS
Ol gl Leois ) o sladV) oplsd) mat Y slasl s OF 2ol Y5yl
ol b Juadll ol G Lol g %120 g i oo 31 (3 eomazy Ojled) (3 DY)
el Y1 g pde Olesar sl Y1 3 Ojledl 322 3

& Ol Brede g Y1 jlma¥l 3 Aol Sl e %93 OF W cn R2 IS e

el Jlasl & el e e Jug e g Al 3 i) ol
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ARDL-ECM chblah K1 pdaw¥) jlas1.6.3

WSr 5 atne dslead) 3,0l w3l OF CUSUMSQ s CUSUM  (flSCidl pe 2 s
Ao A a5 ST L Y1 slasy L) KB a8y S il B 3
%5 (S gnn L

)il Sdlaall IS 150 CUSUMSQ ; CUSUM s il (74 oy (K8

10.0

7 o - ,,_______,,___ - - -
-
'5, _

0.0

-2.5 |
- —— Tt
3 —— Tt

-10.0

\ \ \
2007 2008 2009 2010 2011 2012 2013 2014 2015

—— CUSUM . 5% Significance

1.6

1.2 |

0.8 |

0.4 ]

0.0

-0.4

2007 2008 2009 2010 2011 2012 2013 2014 2015

— CUSUM of Squares ——--- 5% Significance
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iyl il ol 4

A a sl eV s 3 e bl slas¥l 1 uE auldl gl
iyl 29 (ARDL) asjll sla Yl wipd Ul s g las) 2 e slaxsWL
Fu Jo Jpadl mans Lol el 3l Sl JUCCIRWOINE T (S WU XY
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At Level gl d

IDE RF IBR TBS
t-Statistic | -1.9627 | -0.6255 0.7520 -2.5857
With Constant Prob. 0.3001 0.8470 0.9908 01112
n0 n0 n0 n0

t-Statistic | -1.3714 | -2.3552 | -1.2478 | -3.1319
With Constant & Trend | Prob. | 0.8433| 03913 | 08765 | 0.1092

n0 n0 n0 n0
Without Constant & t-Statistic | -1.1689 | 0.8081 2.0451 -0.4193
Trend Prob. 02142 | 0.8803 0.9876 0.5213

n0 n0 n0 n0

At First DifferenceJsY! 34 ke
dIDE) | dRF) | dIBR) | d(TBS)
t-Statistic | -4.9653 | -5.7551 -4.8380 -6.7735
With Constant Prob. | 0.0006 | 0.0001 | 0.0008 | 0.0000

sesksk sk sesksk skskesk

t-Statistic | -5.4510 | -5.8601 | -5.3929 | -6.5651
With Constant & Trend | Prob. | 0.0012| 00005 | 0.0012 | 0.0001

Without Constant & t-Statistic | -5.0947 | -5.5521 | -1.1801 | -6.9234
Trend Prob. 0.0000 | 0.0000 | 02095 | 0.0000
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Pairwise Granger Causality Tests
Date: 05/18/18 Time: 15:24
Sample: 1991 2015

Lags: 1

Null Hypothesis: Obs  F-Statistic Prob.
D(RF) does not Granger Cause D(IDE) 23 436508 0.0497
D(IDE) does not Granger Cause D(RF) 490961 0.0385
D(IBR) does not Granger Cause D(IDE) 23 427089 0.0455
D(IDE) does not Granger Cause D(IBR) 1.44931 0.2427
D(TBS) does not Granger Cause D(IDE) 23 210004 0.1628
D(IDE) does not Granger Cause D(TBS) 6.24311 0.0213
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At Level gl @
IDE IPC
With Constant t-Statistic -2.0713 ~1.6395
Prob. 02571 0.4441
n0 n0
With Constant & t-Statistic -1.8774 _1.4764
Trend Prob. 0.6264 08015
n0 n0
Without Constant & t-Statistic -1.0616 -0.9336
Trend Prob. 0.2499 0.2996
n0 n0
At First DifferenceJs¥! &4
d(IDE) d(IPC)
With Constant t-Statistic -4.6950 ~4.2494
Prob. 0.0020 0.0045
With Constant & t-Statistic ~5.3860 ~4.3132
Trend Prob. 0.0025 0.0162
Without Constant & t-Statistic -4.8222 -4.3014
Trend Prob. 0.0001 0.0002
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Pairwise Granger Causality Tests
Date: 05/19/18 Time: 03:06
Sample: 1996 2015

Lags: 2

Null Hypothesis: Obs  F-Statistic Prob.
D(IPC) does not Granger Cause D(IDE) 17 0.07916 0.9244
D(IDE) does not Granger Cause D(IPC) 5.50351 0.0201
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Dickey- Fuller »3,¢ 535 (IDE) 5l g Y1 jlazma¥ aledes izl a2 (1) 35 =l

Null Hypothesis: IDE has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic- based on SIC, maxlag=5)

Null Hypathesis: IDE has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on 8IC, maxlag=5)

tStfisic  Prob Hoitstc.  Prob?
Augmented Dickey-Fullertest staistc 4971300 08433 Augmented Dickey-Fullertest stafistic -1962694  0.3001
Test critical values: 1% level -4.304309 Test critical values: 1% level -3.737853
5% level 3612199 5% love 2991878
10% lovel 3243079 10%level 2635542
Null Hypothesis IDE has a unitroot Null Hypothesis: DDE) has a unitroot
Exogenous: None Exogenous: Constant Lingar Trend
Lag Length: 0 (Automaic- based on SIC, marag=5) Lag Length: 1 (Automatic based on SIC, malag=5)
1Shaistc  Pron! tufsic  Prob
Augrented Do Fulrtes s 1000214 ?”Otme_;‘-edl Difk“f”-"“‘j:?‘ailm jﬁaggg Ui
Testoriclvalues; 1% e 2664853 BATERNE IO i
% evel -36328%6
i i bl 20541
10% level 1608793 ;

Null Hypothesis: D(IDE) has a unit roat
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=5)

Fotatistic ~ Prop*

Augmented Dickey-Fulle test stafstic -4965311  0.0006
Testerticalvalues: 1% level -3 75294
% [evel -2.098064
10% level 2638752

201

Null Hypothesis: D(DE) has a unit root
Exogenous: Nong
Lag Length: 0 (Automatic - based on SIC, maxlag=5)

btatistc ~ Prop?

Augmented Dickey-Fuller est statistc 5004709 0.0000
Testorfical values: 1% level 2669359
5% level -1.956406
10% level -1.508495




( PP) Phillips—Perron z34& 329 (IDE) 5Ll g Y Lz V) Aok izl jLas: 2 gl

Null Hypothesis: IDE has a unit root Null Hypothesis: IDE has a unit root
Exogenous: Constant Linear Trend Exogenous: Constant
Bandwidth: 5 (Newej-West automaic) using Bartet kemel Bandwith 4 (Newey-West automatic) using Balet kemel

AdjtStat  Prob?

Ad,tStat  Prob!

Phillips-Perron test statistic 1134167 0.9015 r i
Testocalvalies: 1% el 4304209 Phillo-Pern et st AT 0484

5% lovel 2612199 Testorifical values: 1% level -3737853

10% level 3243079 5% level -2 991878

10% el 253654
Null Hypothesis: IDE has a unit root Null Hypathesis: D(IDE) has a unit root
Exogenous: None Exogenous: Constant, Linear Trend
Bandwidth: 7 (Newey-West automatic) using Bartlett kernel Bandwidth: 20 (Newey-West automatic) using Bartlett kernel
Adj.t-Stat  Prob.* Adj.tStat  Prob*

Phillips-Perron test statistic -1.133381  0.2263 Phillips-Perron test statistic -9.130015 _ 0.0000
Test critical values: 1% level -2.664853 Test critical values: 1% level -4.416345

5% level -1.955681 5% level -3622033

10% level -1.608793 10% level -3.248592
Null Hypothesis: D(IDE) has a unit root Null Hypothesis: D(IDE) has a unit root
Exogenous: Constant Exogenous: None
Bandwidth: 9 (Newey-West automatic) using Bartlett kernel Bandwidth: 10 (Newey-West automatic) using Bartlett kernel

Adj.t-Stat  Prob* Adj.t-Stat  Prob*

Phillips-Perron test statistic -4985899  0.0006 Phillips-Perron test statistic -5.140442  0.0000
Test critical values: 1% level -3.752946 Test critical values: 1% level -2.669359

5% level -2.998064 5% level -1.956406

10% level -2.638752 10% level -1.608495
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Null Hypothesis: EP has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 5 (Automatic - based on SIC, maxlag=5)

Null Hypothesis: EP has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=5)

t-Statistic ~~ Prob.*
t-Statistic ~ Prob.*
Augmented Dickey-Fuller test statistic -0.142888  0.9335
Augmented Dickey-Fuller test statistic -4.144647 00209 Testcrtical values: 1% level -3737853
Testertical values: 1% level 4530508 5% level -2.991878
5% level 3673616 10% level -2.635542
10% level -3.277364
Null Hypothesis: EP has a unit root Null Hypothesis: D(EP) has a unit root
Exogenous: None Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=5) Lag Length: 0 (Automatic - based on SIC, maxlag=5)
t-Statistic ~ Prob.* t-Statistic ~ Prob.*
Augmented Dickey-Fuller test statistic -1.653202_ 0.0919 Augmented Dickey-Fuller test statistic -3.759932  0.0437
Test critical values: 1% level -2.664853 Test critical values: 1% level -4.416345
5% level -1.955681 5% level -3.622033
10% level -1.608793 10% level -3.248592
Null Hypothesis: D(EP) has a unit root Null Hypothesis: D(EP) has a unit root
Exogenous: Constant Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=5) Lag Length: 0 (Automatic - based on SIC, maxlag=5)
t-Statistic ~ Prob* t-Statistic ~~ Prob.*
Augmented Dickey-Fuller test statistic -3.026496  0.0472 Augmented Dickey-Fuller test statistic -2.706460  0.0091
Test critical values: 1% level -3.752946 Test critical values: 1% level -2.669359
5% level -2.998064 5% level -1.956406
10% level -2.638752 10% level -1.608495
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Null Hypothesis: EP has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Null Hypothesis: EP has a unit root
Exogenous: Constant
Bandwidth: 2 (Newey-West automatic) using Bartet kernel

: AdtSat Pt
Ajtst Froo? :
Phillis-Perron test statistc 2141504 04g4  Chilbs-Pemonteststaisic 143015 Q8879
Testoifcalvalues: 1% level 4304309 Testcrfcalvaues: 1% eve S137853
5% level 3612199 5% level -2.991878
10% level -3.243079 10% level -2.635542
Null Hypothesis: EP has a unit root Null Hypothesis: D(EP) has a unit root
Exogenous: None Exogenous: Constant, Linear Trend
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel Bandwidth: 1 (Newey-West automatic) using Bartlett kernel
Adj.t-Stat  Prob* Adj.t-Stat  Prob*
Phillips-Perron test statistic -1.320995  0.1673 Phillips-Perron test statistic -3754840  0.0483
Test critical values: 1% level -2.664853 Test critical values: 1% level -4.416345
5% level -1.955681 5% level -3.622033
10% level -1.608793 10% level -3.248592
Null Hypothesis: D(EP) has a unit oot Null Hypothesis: D(EP) has a unit root
Exogenous: Constant Exogenous: None
Bandwidth: 1 (Newey-West automatic) using Bartiett kernel Bandwidth: 1 (Newey-West automatic) using Bartlett kernel
Adj.t-Stat  Prob* Adj.tStat  Prob?
Phillips-Perron test statistic -2.922236  0.0581 Phillips-Perron test statistic -2582635  0.0123
Test critical values: 1% level -3.752946 Test critical values: 1% level -2.669359
5% level -2.998064 5% level -1.956406
10% level -2.638752 10% level -1.608495
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Dickey- z35¢ 335 (GPIB) Loyl J&) msl) o8 Joas 2hodes )2zl jLasl 1 (D) o3y gl
Fuller

Null Hypothesis: GPIB has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic- based on SIC, maxlag=5)

Null Hypothesis: GPIB has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=5)

i ot *
\Sisic  Prob 1-Statistic ~ Prob.
Augmented Dickei-Fullerteststaisic 244155 04108 Augmented Dickey-Fuller test statistic -3.283837  0.0272
Test critical values: 1% level 4394300 Test crifical values: 1% level -3.737853
5% level -3612199 5% level -2.991878
10% level -3.243079 10% level -2.635542
Null Hypothesis: GPIB has a unit root Null Hypothesis: D(GPIB) has a unit root
Exogenous: None Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=5) Lag Length: 0 (Automatic - based on 8IC, maxlag=5)
t-Statistic ~ Prob.* t-Statistic ~~ Prob.*
Augmented Dickey-Fuller test statistic -1.381095  0.1508 Augmented Dickey-Fuller test statistic -7.667933  0.0000
Test critical values: 1% level -2.669359 Test critical values: 1% level -4.416345
5% level -1.956406 5% level -3.622033
10% level -1.608495 10% level -3.248592
Null Hypothesis: D(GPIB) has a unit root Null Hypothesis: D(GPIB) has a unit root
Exogenous: Constant Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=5) Lag Length: 0 (Automatic - based on 8IC, maxlag=5)
t-Statistic ~ Prob.* t-Statistic ~ Prob.*
Augmented Dickey-Fuller test statistic -7.754417__ 0.0000 Augmented Dickey-Fuller test statistic -7.891157 _ 0.0000
Test critical values: 1% level -3.752946 Test critical values: 1% level -2.669359
5% level -2.993064 5% level -1.956406
10% level -2.638752 10% level -1.608495
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( PP) Perron
Null Hypothesis: GPIB has a unit root

Null Hypothesis: GPIB has a unit root Exogenous: Constant
Exogenous: Constant, Linear Trend Bandwidth: 1 (Newey-West automatic) using Bartlett kemel

Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj.tStat  Prob*
Adj.t-Stat  Prob*

” - Phillips-Perron test statistic -3.249664 00293
Eliipe-Poon test ssc 3085066 01320 ot crfcalvalues: 1% el 373785
Test critical values: ;x :32: ggggigg 59% level 2091878
e 10% level -2.635542
10% level -3.243079
Null Hypothesis: GPIB has a unit root Null Hypothesis: D(GPIB) has a unit root
Exogenous: None Exogenous: Constant, Linear Trend
Bandwidth: 0 (Newey-West automatic) using Bartlett kernel Bandwidth: 8 (Newey-West automatic) using Bartiett kemel
Ad] 1-tat Prob.* Ad). t-Stat Prop.*
Phillips-Perron test statstic kT S e e 7
Test critical values: 1% level -2.664853 ; ;
5% level -3.622033
b level 1955681 10% el 3248592
10% level -1.608793
Null Hypothesis: D(GPIB) has a unit root Null Hypothesis: D(GPIB) has a unit root
Exogenous: Constant Exogenous: None
Bandwidth: 5 (Newey-West automatic) using Bartlett kernel Bandwidth: 4 (Newey-West automatic) using Bartlett kernel
Adj.t-Stat  Prob* Adj.t-Stat  Prob*
Phillips-Perron test statistic -8.669853  0.0000 Phillips-Perron test statistic -8.552265  0.0000
Test critical values: 1% level -3.752946 Test critical values: 1% level -2.669359
5% level -2.993064 5% level -1.956406
10% level -2.638752 10% level -1.608495
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Null Hypothesis: INF has a unit root
Exogenous: Constant Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=5)

Null Hypathesis: INF has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=5)

{Statistic ~ Prob.*

{-Statistic  Prob.*
Augmented Dickey-Fuller test stafistic -1836232  (.3554
Augmented Dickey-Fuller test stafistic -1630897 07480 Testerficalvalues: 1% level 3737853
Test critical values: 1% level -4.394309 5% level 2001878
5% level -3.612199 10% level D BI554D
10% level -3.243079
Null Hypothesis: INF has a unit root Null Hypothesis: D(INF) has a unit root
Exogenous: None Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=5) Lag Length: 0 (Automatic - based on SIC, maxlag=5)
t-Statistic ~ Prob.* {-Statistic ~~ Prob.*
Auamented Dickey-Fuller test statistic -1.964727  0.0491 Auamented Dickey-Fuller test statistic -5.752050  0.0008
Test critical values: 1% level -2.664853 Test critical values: 1% level -4.416345
5% level -1.955681 5% level -3622033
10% level -1.608793 10% level -3.248592
Null Hypothesis: D(INF) has a unit root
Exogenous: Constant Null Hypothesis: D(INF) has a unit root
Lag Length: 0 (Automatic - based on SIC, maxlag=5) Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=5)
t-Statistic ~ Prob.*
t-Statistic ~ Prob.*
Auamented Dickey-Fuller test statistic -5.379602  0.0002
Test critical values: 1% level -3.752946 Augmented Dickey-Fuller test statistic -5.203733  0.0000
5% level -2.998064 Test critical values: 1% level -2.669359
10% level -2.638752 5% level -1.956406
10% level -1.608495
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( PP) Phillips—Perron z34¢ 339 (INF)) wseiadl Joms ahdes )izl lasl: (8) 3y g

Null Hypathesis: INF has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Null Hypothesis: INF has a unit root
Exogenous: Constant
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

. Adj.tStat  Prob*
Adj.t-Stat  Prob*
Phillps-Permon test statistc AST6124 07720 %’-’Sﬁpe{m’l‘ L Sta"‘“'ﬁ% = ;;g?ggg 03765
Test critical values: 1% level -4.394309 EACANIES g o
59% level 23612199 5% level -2.991878
10%level -3.243079 10% level 2635542
Null Hypothesis: INF has a unit root Null Hypothesis: D(INF) has a unit root
Exogenous: None Exogenous: Constant, Linear Trend
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel Bandwidth: 6 (Newey-West automatic) using Bartlett kernel
Adj.t-Stat  Prob* Adj.t-Stat  Prob*
Phillips-Perron test statistic 2035935 0.0422 Phillips-Perron test statistic -6.685332  0.0001
Test critical values: 1% level -2.664853 Test critical values: 1% level -4.416345
5% level -1.955681 5% level -3.622033
10% level -1.608793 10% level -3.248592
Null Hypathesis: D(INF) has a unit root Null Hypothesis: D(INF) has a unit root
Exogenous: Constant Exogenous: None
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel Bandwidth: 1 (Newey-West automatic) using Bartlett kernel
Adj.t-Stat  Prob* Adj.tStat - Prob*
Phillips-Perron test statistic -5.390953  0.0002 Mpg-_Perron test statistic -5.184386  0.0000
Test critical values: 1% level -3.752946 Testcriicalvalues: 1% level -2669359
5% level -0.0983064 5% level -1.956406
10% level -0 338752 10% level -1.608495
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Null Hypothesis: DP has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=5)

Null Hypothesis: DP has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=5)

t-Statistic ~~ Prob*

t-Statistic ~ Prob.*

Augmented Dickey-Fuller test statistic -1.274290  0.8700

Test critical values: 1% level -4,394309
5% level -3.612199
10% level -3.243079

Augmented Dickey-Fuller test statistic -1415566 05577

Test critical values: 1% level -3.737853
5% level -2.991878
10% level -2.635542

Null Hypothesis: DP has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=5)

Null Hypothesis: D(DP) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=5)

t-Statistic ~ Prob.*

t-Statistic ~ Prob.*

Augmented Dickey-Fuller test statistic -1.082680  0.2444

Test critical values: 1% level -2.664853
5% level -1.955681
10% level -1.608793

Auamented Dickey-Fuller test statistic -4531332 _ 0.0078

Test critical values: 1% level -4.416345
5% level -3.622033
10% level -3.248592

Null Hypothesis: D(DP) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=5)

t-Statistic ~ Prob.*

Augmented Dickey-Fuller test statistic -4502173 _ 0.0018

Test critical values: 1% level -3.752946
5% level -2.998064
10% level -2.638752

Null Hypothesis: D(DP) has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=5)

t-Statistic ~ Prob.*

Augmented Dickey-Fuller test statistic -4540976 _ 0.0001

Test critical values: 1% level -2.669359
5% level -1.956406
10% level -1.608495
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( PP) Phillips—Perron z35& 389 (DP) oS G aldes 3l i Ltz (10) 43, sl

Null Hypothesis: DP has a unit oot
Null Hypothesis: DP has a unit root Exogenous: Constant

Exogenous: Constant Linear Trend Bandwidth: 1 (Newey-West automatic) using Bartiett kemel
Bandwidth: 0 (Newey-West automatic) using Bartlett kernel

Adj.tStat  Prob*
Adj.tStat  Prob

» i Phillips-Perron test statistic 1438706 0.5464
e AN S0 poq il lues: Tplevel 3737853
Test critical values: 1% level -4.394309
5% level -2.991878
5% level -3612199 10% leel ) 15502
10% level 3243079 A &
Null Hypothesis: DP has a unit root Null Hypothesis: D(DP) has a unit root
Exogenous: None Exogenous: Constant, Linear Trend
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel Bandwidth: 3 (Newey-West automatic) using Bartlett kernel
Adj.t-Stat  Prob* Adj.t-Stat  Prob*
Phillips-Perron test statistic -1.086572  0.2430 Phillips-Perron test statistic -4549343  0.0075
Test critical values: 1% level -2.664853 Test critical values: 1% level -4.416345
5% level -1.955681 5% level -3.622033
10% level -1.608793 10% level -3.248592
Null Hypothesis: D(DP) has a unit root Null Hypothesis: D(DP) has a unit root
Exogenous: Constant Exogenous: None
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel Bandwidth: 1 (Newey-West automatic) using Bartlett kernel
Adj.t-Stat  Prob* Adj.t-Stat  Prob*
Phillips-Perron test statistic -4493249 00019 Phillips-Perron test statistic -4540434  0.0001
Test critical values: 1% level -3.752946 Test critical values: 1% level -2.669359
5% level -2.998064 5% level -1.956406
10% level -2.638752 10% level -1.608495
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Null Hypothesis: OUV has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic- based on SIC, maxlag=5)

Null Hypothesis: OUV has a unit root
Exogenous: Constant
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

{-Statistic ~ Prob.* Adj.t-Stat  Prob*
Augmented Dickey-Fuller test statistic -0.981814  0.9280 Phillips-Perron test statistic -1.265259  0.6283
Test critical values: 1% level -4.394309 Test critical values: 1% level -3.737883
5% level -3.612199 5% level -2.991878
10% level -3.243079 10% level -2.635542
Null Hypothesis: QUV has a unit root Null Hypothesis: D(OUV) has a unit root
Exogenous: None Exogenous: Constant Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=5) Lag Length: 0 (Automatic - based on SIC, maxlag=5)
t-Statistic ~ Prob.* t-Statistic ~ Prob.*
Auamented Dickey-Fuller test statistic 0.425306 _ 0.7977 Augmented Dickey-Fuller test statistic -4.282140 00132
Test critical values: 1% level -2.664853 Test critical values: 1% level -4.416345
5% level -1.955681 5% level -3.622033
10% level -1.608793 10% level -3.248592
Null Hypothesis: D(OUV) has a unit root
Exogenous: Constant Null Hypothesis: D(OUV) has a unit root
Lag Length: 0 (Automatic - based on SIC, maxlag=5) Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=5)
t-Statistic ~ Prob.*
{-Statistic ~~ Prob.*
Auamented Dickey-Fuller test statistic -4.139507 _ 0.0042
Test critical values: 1% level -3.752946 Augmented Dickey-Fuller test statistic -4109833  0.0003
5% level -2.998064 Test crifical values; 1% level -2.669359
10% level -2.638752 5% level -1.956406
10% level -1.608495
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Null Hypothesis: OUV has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Null Hypothesis: OUV has a unit root
Exogenous: Constant
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj.t-Stat  Prob*
Adj.t-Stat  Prob*
Phillips-Perron test statistic -1.265259  0.6283
Phillips-Perron test statistic -1.045616 09178 Testcritical values: 1% level -3737853
Test critical values: 1% level -4.304309 5% level -2.991878
5% level 3612199 10% level -2.635542
10% level -3.243079
Null Hypothesis: OUV has a unit root Null Hypothesis: D(OUV) has a unit root
Exogenous: None Exogenous: Constant, Linear Trend
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel Bandwidth: 10 (Newey-West automatic) using Bartlett kernel
Adj.t-Stat  Prob* Adj.t-Stat  Prob*
Phillips-Perron test statistic 0.456044  0.8054 Phillips-Perron test statistic -4.545159  0.0076
Test critical values: 1% level -2.664853 Test critical values: 1% level -4.416345
5% level -1.955681 5% level -3.622033
10% level -1.608793 10% level -3.248592
Null Hypothesis: D(OUV) has a unit root Null Hypothesis: D(OUV) has a unit root
Exogenous: Constant Exogenous: None
Bandwidth: 5 (Newey-West automatic) using Bartlett kernel Bandwidth: 4 (Newey-West automatic) using Bartlett kernel
Adj.t-Stat  Prob? Adj.t-Stat  Prob?*
Phillips-Perron test statistic -4.099217 _ 0.0046 Phillips-Perron test statistic -4.066839  0.0003
Test criical values: 1% level -3.752946 Test criical values: 1% level -2.669359
5% level -2.998064 5% level -1.956406
10% level -2.638752 10% level -1.608495
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Schwarz Criteria (top 20 models)
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Long run and Bounds test 55431 jlest 5 Jyslall o) gt gt © (14)03) goell

ARDL Long Run Form and Bounds Test
Dependent Variable: D(IDE)

Selected Model: ARDL(2,2,1,2,1,0)
Case 2: Restricted Constant and No Trend
Date: 06/14/18 Time: 23:25

Sample: 1991 2015

Included observations: 23

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.
C 11.50101 2.345697 4903025 0.0008
IDE(-1)* -1.196383 0.245083 -4.881542 0.0009
EP(-1) 0.219240 0.030533 7.180522 0.0001
GPIB(-1) -0.087805 0.096110 -0.913585 0.3848
DP(-1) 0.008560 0.023339 0.366750 0.7223
OouVv(-1) 0.108424 0.020432 5.306596 0.0005
INF** -0.053441 0.012232 -4.368956 0.0018
D(IDE(-1)) 0.188473 0.136233 1.383461 0.1999
D(EP) 0.350155 0.076902 4553264 0.0014
D(EP(-1)) -0.269900 0.101436 -2.660782 0.0260
D(GPIB) -0.001700 0.051175 -0.033221 0.9742
D(DP) 0.012241 0.021782 0.561993 0.5878
D(DP(-1)) 0.086163 0.015660 5.501937 0.0004
D(OUV) 0.077586 0.022706 3.416952 0.0077

* p-value incompatible with t-Bounds distribution.
** Variable interpreted as Z = Z(-1) + D(Z).

Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
EP 0.183252 0.046498 3.941107 0.0034
GPIB -0.073392 0.091876 -0.798817 0.4450
DP 0.007155 0.020204 0.354114 0.7314
ouv 0.090626 0.025826 3.509150 0.0066
INF -0.044669 0.013211 -3.381142 0.0081
C 9.613152 3.072624 3.128646 0.0121

EC =IDE - (0.1833*EP -0.0734*GPIB + 0.0072*DP + 0.0906*0OUV -0.0447
*INF -9.6132)

F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1{0) (1)
Asymptotic: n=1000
F-statistic 14.12063 10% 2.08 3
k 5 5% 2.39 3.38
25% 27 373
1% 3.06 415
Actual Sample Size 23 Finite Sample: n=35
10% 2.331 3.417
5% 2.804 4013
1% 39 5419
Finite Sample: n=30
10% 2.407 3.517
5% 2.91 4193
1% 4134 5.761
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Correlogram B\sll adudd bl faed) :(15)43) el

Date: 06/15/18 Time: 02:03

Sample: 1991 2015

Included observations: 23

Q-statistic probabilities adjusted for 2 dynamic regressors

Autocorrelation  Partial Correlation AC PAC Q-Stat Prob*
s Y . 1 -0.422 -0.422 46438 0.031
I = N 2 0.156 -0.026 5.3130 0.070
I N 3 -0.022 0.042 53272 0.149
I = T = I 4 0132 0173 58573 0.210
T s o 5 -0.264 -0.191 8.0885 0.151
R - B 6 0.088 -0.147 8.3531 0213
T = N 7 -0.200 -0.256 9.7868 0.201
- I | 8 0.092 -0.068 10.111 0.257
T = T 9 -0.106 -0.011 10574 0.306
N (Foll: = 10 0.049 -0.013 10.679 0.383
I s 11 -0.027 -0.014 10.714 0.468
I = I 12 0.156 0.078 11.984 0.447

Correlogram squared 35l aleud 3Lt Jited! :(16)3, oell

Date: 06/15/18 Time: 02:03
Sample: 1991 2015
Included observations: 23

Autocorrelation Partial Correlation AC PAC Q-Stat Prob*
(I = o m 1 0214 0214 1.1997 0.273
T = T [ 2 -0.127 -0.181 1.6418 0.440
T = T = 3 0107 0.192 1.9681 0579
T T - I 4 0.021 -0.090 1.9818 0.739
N T = I 5 0.034 0.114 2.0180 0.847
N B 6 -0.041 -0.129 2.0752 0.913
N I 7 -0.016 0077 2.0842 0.955
R T 8 0.008 -0.071 2.0864 0.978
(I = I T - 9 -0.126 -0.085 27394 0.974
N I T 10 -0.077 -0.038 29984 0.981
T = om0 11 -0.146 -0.177 4.0240 0.969
[ @ 12 -0.004 0.131 4.0248 0.983
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(LMTest) gl $Y  capedd) jlas-¥1:(17)08 gouke

Breusch-Godfrey Serial Correlation LM Test:

F-statistic
Obs*R-squared

2.318922 Prob. F(2,7)

11.537523 Prob. Chi-Square(2)

0.1688
0.1102

Test Equation:

Dependent Variable: RESID

Method: ARDL

Date: 06/14/18 Time: 23:33

Sample: 1993 2015

Included observations: 23

(Jarque— Bera Test) Normality test cseiad! jla-31:(18)43) goelo

6
Series: Residuals
5 | Sample 1993 2015
Observations 23
4 Mean -3.48e-15
Median -0.013385
3 Maximum 0.238836
Minimum -0.295827
) Std. Dev. 0.116341
I Skewness -0.209976
Kurtosis 3.558595
1
Jarque-Bera  0.468038
0 Probability 0.791347
-0.3 0.2 0.1 0.0 0.1 0.2
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(ARCH) Heteroscedasticity test cseadl a1 :(19)43) 3oehe

Heteroskedasticity Test: ARCH

F-statistic 0.973282 Prob. F(1,20) 0.3356
Obs*R-squared 1.020927 Prob. Chi-Square(1) 0.3123
Test Equation:

Dependent Variable: RESID"2

Method: Least Squares

Date: 06/14/18 Time: 23:38

Sample (adjusted): 1994 2015

Included observations: 22 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 0.010548 0.005425 1.944371 0.0661
RESID*2(-1) 0.214731 0.217658 0.986550 0.3356
R-squared 0.046406 Mean dependentvar 0.013383
Adjusted R-squared -0.001274 S.D. dependentvar 0.021567
S.E. of regression 0.021580 Akaike info criterion -4.747547
Sum squared resid 0.009314 Schwarz criterion -4.648362
Log likelihood 5422302 Hannan-Quinn criter. -4724182
F-statistic 0.973282 Durbin-Watson stat 1.922286
Prob(F-statistic) 0.335649
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Ramsey RESET Test capeid! jlas31 :(20)43) sole

Ramsey RESET Test

Equation; UNTITLED

Specification: IDE 1DE(-1) IDE(-2) EP EP(-1) EP(-2) GPIB GPIB(-1) DP
DP(-1) DP(-2) OUV QUV(-1) INF C

Omitted Variables: Squares of fitted values

Value df Probability

f-statistic 0.865379 8 0.4120
F-statistic 0743881  (1,8) 0.4120
F-test summary;

Sum of Sa. df _ Mean Squares
TestSSR 0.025489 1 0.025489
Restricted SSR 0.297777 g 0.033086
Unrestricted SSR 0.272288 8 0.034036

Unrestricted Test Equation:

Dependent Variable: IDE

Method: ARDL

Date: 06/15(18 Time: 02:21

Sample: 1993 2015

Included observations: 23

Maximum dependent [ags: 2 (Automatic selection)
Model selection method: Schwarz criterion (SIC)
Dynamic regressors (2 1ags, automatic):

Fixed regressors: C
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ARDL Error Correction Regression
Dependent Variable: D(IDE)

Selected Model: ARDL(2,2,1,2,1,0)
Case 2: Restricted Constant and No Trend
Date: 06/14/18 Time: 23:12

Sample: 1991 2015

Included observations: 23

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient ~ Std. Error  t-Statistic  Prob.
D(IDE(-1)) 0188473  0.067117 2808106  0.0204
D(EP) 0350155  0.036548 9580711  0.0000
D(EP(-1)) -0.269900  0.035041 -7.702314  0.0000
D(GPIB) -0.001700  0.015188 -0.111936  0.9133
D(DP) 0012241  0.011180  1.094881  0.3020
D(DP(-1)) 0.086163  0.010673  8.072673  0.0000
D(OUV) 0077586  0.012981 5976668  0.0002
Cointeq(-1)* -1.196383  0.093212 -12.83514  0.0000
R-squared 0.955699 Mean dependentvar -0.013361
Adjusted R-squared 0935026 S.D. dependentvar 0.552750
S.E. of regression 0.140896 Akaike info criterion -0.813376
Sum squared resid 0.297777 Schwarz criterion -0.418421
Log likelihood 17.35382 Hannan-Quinn criter. -0.714046

Durbin-Watson stat 2.807369
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a— Il

IDE EP GPIB INF ouVv DP IBR TBS RF IPR | IPC
En % pib En % pib En % En % pib En % pib En % En % pib En % pib En % pib umrz?s umrz?s
pib point | point

s s

1991 0,02545902 34,96 -3,677246609 | 25,8863869 | 40,53241993 34 2,04991348 | 5,05645325 | 9,11072658 | / /

1992 0,06249571 36,14 -0,559858588 | 31,6696619 | 37,62961431 35,1 2,07014537 | 3,56565963 | 8,03746831 | / /

1993 _ 38,16 -4,326032754 | 20,5403261 | 33,19008307 39 2,22784233 | 3,44997297 | 8,02659764 | / /

1994 _ 38,88 -2,973121437 | 29,0476561 | 38,26393456 39,5 2,13729606 | 3,28680477 | 8,14243652 | / /

1995 _ 37,64 1,887983267 | 29,7796265 | 43,83496018 36,9 2,04319638 | 3,8096078 | 8,89377679 | / /
1996 0,57518405 37,68 2,34406943 18,6790759 | 40,9825459 36,1 2,00819016 | 3,85068375 | 8,64021565 | 50 5
1997 0,53966695 37,18 -0,517981184 | 5,73352275 | 39,65288745 36,3 2,26646367 | 4,09995536 | 8,69580003 | 50 5
1998 1,25882622 38,28 3,597168844 | 4,95016164 | 34,37014701 39,5 2,31439638 | 4,06997505 | 8,66461667 | 50 5
1999 0,5994995 36,11 1,783669336 | 2,64551113 | 50,9291172 16,8 2,45259902 | 5,04879644 | 10,4666253 | 50 5
2000 0,51122238 34,2 2,467698525 | 0,33916319 | 62,85834408 13,6 1,98912875 | 4,00025329 | 8,47582935 | 50 5
2001 2,03326577 33,58 1,707283127 | 4,22598835 | 58,70616249 14,8 2,32969871 | 4,24026977 | 9,42103957 | 30 5
2002 1,8763118 31,9 4,346441057 | 1,41830192 | 61,13416484 15,5 2,4815305 | 4,94028736 | 10,6769887 | 30 5
2003 0,93994288 29,62 5,93742124 4,26895396 | 62,12477208 14,8 2,43539946 | 4,45361194 | 9,99415285 | 30| 2,6
2004 1,03352054 27,76 2,993723582 3,9618003 | 65,70142617 13,8 2,40657329 | 4,45592455 | 9,43888414 | 30| 2,7
2005 1,12017427 2493 4535165792 | 1,38244657 | 71,2785976 11,5 2,22354335 | 4,08388838 | 8,46962874 | 30| 2,8
2006 1,57313714 24,44 0,237230992 | 2,31452409 | 70,73001408 11,2 2,83738337 | 4,01422748 | 8,47945051 | 30| 3,1
2007 1,24964656 24,21 1,854378481 | 3,67382727 | 71,93812694 11,6 2,75935139 | 3,71456454 | 8,19800403 | 30 3
2008 1,54303881 24,07 0,759577903 | 4,86299053 | 76,68452205 13,2 3,00213602 | 3,94096963 | 8,74034694 | 30| 3,2
2009 2,00197501 25,9 -0,067426254 | 5,73433341 | 71,32432835 16,1 4,636164 | 4,79968685 | 11,5029002 | 30 | 2,8
2010 1,42696365 25,89 1,82558463 3,91304348 | 69,86666176 17,2 4,68397621 | 4,29255938 | 10,8238092 | 30| 2,9
2011 1,28553462 27,37 0,990548115 | 4,52176466 | 67,47430147 20,7 4,69347432 | 3,92527502 | 10,4677565 | 30| 2,9
2012 0,71773317 26,94 1,397535145 | 8,89458529 | 65,40860906 20,3 5,31990898 | 4,02243897 | 11,7750109 | 30| 3,4
2013 0,80649178 25,98 0,784725679 | 3,25368418 | 63,60218326 19,1 4,94354998 | 4,45412586 12,19818 | 30| 3,6
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2014 0,70260364 25,74 1,826738758 2.91640641 | 62,36383145 19,5 5,1109277 | 4,45715529 | 12,1296248 30| 3,6
2015 -0,24481028 23,98 1,612934737 478497696 | 60,35376447 20,8 6,10966501 | 4,81221674 | 13,7944021 30| 3,6
el b G )

World Development Indicato Lald &Q_i}\ ez IDE

Estimation par methode MIMIC « Leandro Slskl sLasY) Ep

Medina and Friedrich Schneider » 2018

The World Bank Jlay) U Jix. | GPIB

The World Bank seodl Jume | INE

The World Bank $oLasVl Y] ouv

The World Bank L;.qu Sy DP

The World Bank S CLUT e gl IBR

The World Bank Sl 5 ald) s 2yl TBS

The World Bank ) Jpa RF

The World Bank 3,54 S GBeim IPR

press@transparency.org sleadl) 4310 50 IPC
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« I'impact de I'économie parallele sur I'attractivité de I'investissement direct étranger en Algérie »
Résumé:

L’objectif de cette étude est d’apporter une contribution sur I'économie parallele en Algérie et son
attractivité vis-a-vis les investissements directs et étrangers sur la période 1990-2015. Ce segment
d’économie est considéré pour beaucoup d’économiste comme I'un des principaux obstacles a la
croissance économique et au de développement durable alors que le deuxiéme facteur est un secteur
créatif de richesse et contribuant au développement.

Pour permettre cette analyse avons mobilisé un modéle de correction d’erreur sans restriction (Pesaran et
tous (2001)) estimé sur la période 1990-2015. Nos résultats ont montré que 1’économie paralléle en
Algérie avait un impact positif sur les flux d’investissements étrangers directs sur cette période d’analyse.
Ceci trouve son explication dans le fait que la taille de I’emploi informel modére les flux
d’investissements étrangers puisqu’elle permet aux entreprises d’opérer avec un cout réduit. Le test de
causalité Granger a partir duquel on voulait détecter les éventuelles relation de cause a effet entre les
divers phénomenes liés a I'économie paralléle et les investissements directs étrangers a permis de nous
confirmé nos résultats trouvé par I’approche ARDL .

Mots-clés: économie paralléle, investissement direct étranger, Algérie, ARDL, causalité de granger

« The impact of the parallel economy on the attractiveness of foreign direct investment in Algeria »
Abstract :

This studyaims to measure and analyze the phenomenon of the parallel economy in attracting foreign
direct investment to Algeria over the period 1990-2015, the first factor considered as one of the most
important obstacles facing economic growth programs and sustainable development plans through the
untapped potential wealth in it ,While the second factoris a creative sector of wealth contributing to
development.

In order to realize this objective, weadopted in our study an unrestricted error correction model
using the proposed border testing methodology proposed by Pesaran and all (2001). The results of the
study concluded that the parallel economy positively affects the flow of foreign direct investment to
Algeria, This isattributed to the informal labor force and parallel markets that reflect the existence of
informal markets that stimulate the flow of foreign investment. The Granger causality test from which we
wanted to detect the causal relationship between the various phenomena related to the parallel economy
and the foreign direct investments allowed us to confirm our resultrats found by approach ARDL.

Key words: parallel economy, foreign direct investment, Algeria, ARDL, granger causality test .
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