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Résumé:

Cette étude, fait partie des études de la politiqgue macroéconomique, et qui vise a déterminer les
déterminants du taux de change d’équilibre réel du dinar algérien qui permettent a atteindre
I’équilibre macroéconomique, puis a €valuer I’effet de son écart sur la croissance économique
pour la période (1980-2016) en construisant un modéle econometri comprenant un ensemble de
déterminants économiques explicatifs.

L’¢tude a conclu que le taux de change d’équilibre du dinar algérien est déterminé en fonction
des fondamentaux de I’économie algérienne: prix réels du pétrole, inflation, ouverture
commerciale et les différences de productivité. A long terme, il existe une relation d'‘équilibre
positive entre le taux de change d'équilibre et les prix réels du pétrole, et une relation inverse
avec l'inflation, les différences de productivité et I'ouverture commerciale. L'écart du taux de
change réel par rapport a son niveau d'équilibre n'a pas d'incidence sur la croissance économigue,
et cela en raison de la stérilité du systéme de production, avec un fort accent mis sur les
exportations des hydrocarbures.

Mots-clés: politique macroéconomique, taux de change d'équilibre réel, équilibres
macroéconomiques, croissance économique, déterminants économiques explicatifs.

Abstract

This study falls under the macroeconomic policy studies. It aims at estimating the real
equilibrium exchange rate determinants of the Algerian dinar that achieve macroeconomic
balances, and then assessing the effect of its misalignments from its equilibrium on economic
growth for the period (1980-2016) by constructing a econometrics model that includes a set of
economic determinants that explain it.

The study concluded that the equilibrium exchange rate of the Algerian dinar is determined
according to the fundamentals of the Algerian economy: real oil prices, inflation, trade openness
and productivity differences. In the long term, there is a direct equilibrium relationship between
the equilibrium exchange rate and the real oil prices, and an inverse relationship with inflation,
productivity differences and trade openness. The misalignments of the real exchange rate from
its equilibrium level does not affect economic growth, due to the sterility of the productive
system in light of the heavy focus on hydrocarbon exports.

Keywords: macroeconomic policy, real equilibrium exchange rate, macroeconomic
balances, economic growth, explanatory economic determinants.
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Cyne -2,61 - 2,94 -3,62 -1,45 e
Cynn -3,20 -3,54 -4,23 -2,24 olo oldly b
Hy Jss -1,61 -1,95 -2,63 -0,61 Lty

‘EViews 10 2l Sl 2 o oly Il shae] o 258l
L35 I 3,80 G Ll ey Wy G gm0 3 s pe U e sl Jpd) O3 e
Ji Qs Sbgdl e G ) i) e 2kl 2l ol B st PP aSlas O
Tl o DB Jamid 5 e el oy 65 e W) OF (o %0l )
L E Ak ¥ daYI
:(OPEN) (5 bl W1 aledd 531 35, PP L) £l 2(09) o35 dyd
AA | (%10)ae A 2@l | (%5)ie A ded) | (%1)5e Al A | Al dd) | 230

Syne s -2,61 - 2,94 -3,63 -5,12 b
Sy -3,20 -3,54 -4,24 -5,06 ple oldly b
HI} u'ﬂ;) '1,61 —1’95 _2’63 '5,18 wj'\f

EViews 10 by Ol 2 o oly W slie] oo 25 all
L35 I 3,80 3 LT ey Wy Gl e @) i simn poe 1) s gldl Jpd) I3 e
o35 Uy Obsdl mm de e ) el e il 20l ST % k] PP 3flas) O
d 3V Byl e 8 e W) OF (61 i) )
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:(RPOIL) ik Lo jlaen s -
H(RPOIL) b Jaidl jlaud skl PP ylas) £Ls :(10) o35 dyd
A (%10) i A i@l | (%5) i A Aedl | (%1)de A Al | G pudd! 20 35

Syne -2,61 - 2,94 -3,62 -1,72 o
Cynn -3,20 -3,54 -4,23 -1,96 ol oldly il
Hy Jy3 -1,61 -1,95 -2,63 -1,09 Lo st

‘EViews 10 2l Sl 2 o oly Il sl o 254l
L35 I 3,30 3 Wl ey Yy Gl cpm 3581 % yine e W mine 3Ll Jpd) I3 e
Ji Qb Slpdl mm w4 2 e w2l al ) PP Lo O
Tyl o DB Jamid 5 e el oy 65 e wdd) OF (o %0 i)
b E A 2 GV
H(RPOIL) adad! Jadd) sland alded 501 3y, PP Lzl £l 1(11) o35 dyd!
A (%10) % 4 pyeril (%5) % A ! (%1) % A4 todl | 4 sudt! 102! Cs,&’\

Synn -2,61 - 2,94 -3,63 -5,36 <l
Synn -3,20 -3,54 -4,24 -5,29 ol oldly b
Hy b, -1,61 -1,95 -2,63 -5,42 (P

+EViews 10 £l Sla 2 o oly Il sle] o 2yl
L35 I 380 3 el ey Vly GBI cpm 3581 % e e W e 3Ll Jpd) I3 e
o5 Sy Sl pll mm e G ) ) e Gll) 2l ST %l PP 3l O
vV Ayl e 6 s W) OF (o) 1 20 3 L4
(TNT) 4 l'Y) 3y 30 duds -
t(TNT) AarlaY) G5y, s PP ylas| t‘“ 1(12) o35 ool
A (%10) i M adl | (%5)de A aed) | (%1)ae A el | A pudd] ded 2358

Syae s -2,61 - 2,94 -3,63 -2,03 <l
Syae s -3,20 -3,54 -4,24 -0,90 plo oldly b
Hy J,8 -1,61 -1,95 -2,63 -1,89 Logiost

+EViews 10 £l; Sla 2 o oly Il slie] o 2yl
L2 el 23581 G Wl sV GBI 3,31 3 gine e U oz sl dpad) I3
J QB Obsdl mm we T k) 2l e Bkl Al ol & pesd) PP 3L O
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Tyl DB Jewiad 5 e sl oy 68 e Al OF (o 3 i)l 1 )
H(TNT) Bl Y1 Gy A1 sl 531 Gl PP L £ 2(13) o35 Jyakl
SAN | (%10)ie A aedl | (%5)ae A el | (%1)de A dedl | Apdlindl | g3

Syan -2,61 - 2,94 -3,63 -3,73 <l
Syan s -3,20 -3,54 -4,24 -4,10 plo oldly ik
Hy b, -1,61 -1,95 -2,63 -3,51 VRN

‘EViews 10 2l Sl 2 o oly Il shae] o 2yl

L35 I 3,80 G Ll ey Wy GBI gm0 & imn pe U e sldl Jpd) D3 e
o5 iy Slgd) pm e T ) 2l e 2l sl ST % gl PP 22lax! O
v ) e 5 s Hdd) O (o) a0l 2 )

Sl gl X 5 g gl Lol 801 2Bl Al I3 e LS
ey @l Lo sy oLy iyl e Wl Slsell o Jly ooV 6,30 asl
oI B o b (gll e sl i Y gl BalasV) ol

oladl S a5 L0k

Sl g% 8 A 7 W flas] ples 3k o olazel (P) sl By 2ad
S ) ods (e St s BT UL 31!

L L eV s O o (AKAIKE jlas v/
Aic = lcng|f(—g;j| + ZPTHZ

r b E S Ay (SCHWARZ jlas v/

Aic = Inglml+@ép NZ..(101)

ey P eolelal) sue U e T pllad) (3 S Ul Slall se U 28 0N N
sy 738 il doy e ) 0 s Sl Slldly Sl By F(P) sl
EIRURY ]

ool & s Gl Gl Sl 5% BT el ) 381l bl s IS e
Ol 25U edd 35V fe s ol Ol S5 ods fa uL,u 4l (EViews 10) éb,, e las
S Jpad ] Is e dlin S Lo iy 38 2y

...(100)

'SVETLOZAR T. RACHEV and others, Financial Econometrics From Basics to Advanced Modeling Techniques,
John Wiley & Sons,New Jersey, USA, 2007, P 358.
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2o 2b s (17) o35 5

WAR Lag Order Selection Criteria

Endogenous variables: REER OPEM INF RPOIL THMT
Exogenous variables: C

Date: 08/09/192 Time: 21:06

Sample: 1980 2016

Included observations: 24

Lag Logl LR FFE Al 3C H

o 449 5240 sy 28632731 26 75435 26 97882 26 83090
1 -287.3917 267.5355 889.96182 18.67010 2001689~ 19.12940
2 -250.5342 49.865608% 49 .58863% A7.97260% 20.44171 18.81464%
3 237 0063 14 323267 129 0780 18 64743 22 23887 19 87221

EViews 10 tls,, Sl 2 1ydall

Srn e Ll @ = 2 aic Ll 2l Sl el e ys OF o ekl dpud) I5s e
La T oo ) 1y (2l s Oldamy opplall @ =1 (U1 0Bl 2s ,6 sch
p=1 (:;T CARNY o ok JST de g2 CS,':’\)L:?- parcimonie

) Al ys o8l

Grange de! B LY .Zf’}}!\ S e sl B me ) o |iLes| Granger o

2 tis ) Jemdd Y Xy iie n

AU SV ol oS

e Al p 8y mdand L13]cQandl e o s X5 Y Gl 05
ne Cnn Al sy @131 Cpeld Y B e BV Bls 05

el (e B Ais &1 Jg5 Hy % d) Uiy Ho i dl 5 2 131 v/
AW 2N e Wad (04) o3, sl e

1970 57 % 3 B3basdl s S 1A 3 @obas ¥ 31 Lo 2L oY1l Y1 2T canl 3y !

103 2 «2011-2010 711 <03 JId) drele 5y5iin & iwerlo Sf.la <2008
2 Walter Enders, Applied econometric time series, Fourth edition, Wiley, United States, 2015, P 360.

% Carol Alexander, Market Risk Analysis: Practical Financial Econometrics, Volume II, John Wiley & Sons Ltd,
England, 2008, P 246.
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el 21 5Lz £l 1(14) (5 e

%10 | 3 (%) dlez> ! L gl F 4 2.0l i A

s B 22y e 0.8413 0.04 D(REER) . Y D(OPEN)
s B 2y e 0.3590 0.86 D(OPEN) . Y D(REER)
s B gy ple 0.8198 0.05 D(REER) . Y D(INF)
does B 2y pde 0.2266 1.51 D(INF) ! Y D(REER)

T BYe 250 0.0430 4.44 D(REER) . Y D(TNT)
Gk B gy ple 0.6342 0.23 D(TNT) < Y D(REER)
ks B gy ple 0.9808 0.00 D(REER) . Y D(POIL)
s B 2y pde 0.2934 1.14 D(POIL) s Y D(REER)

04 55 gl o oly I sl o 2okl

bl eiWly RAk! Jadl O3 ) e : ! AW -

Sy %5 oo ST (F-Statistic) iila=D (P-Value) 0¥ ol U8 (3 podl o p (29
Dl e Gt ¥ gslad) sV O o OPEN 5 REER ¢y Jilze b (sl 2llis
ol BV ot ¥ AL (o Ol e Gk Lol

pnially o) Jadl Ol e s UL -

QWL %5 J{T (F-Statistic) 4fla> (P-Value) ON L1 | S ol Ao p b 5
F) %ba=M (P-Value) 2l ) 3 el Lo b iy REER Cawt Y INF OB
ANF (st Y REER Ly «%5 oo 87T (Statistic

i) Laad) ey b Jad) O )l a W) AL -

%5 oy JKT (F-Statistic) 4ila>M (P-Value) &;‘Y w:)\.;-\ E ol B b b
2 pall ne cand ¥ L) el 01 o POIL 5 REER ¢y Jslas gl ol Sls L QUL
i) el ot Vi) dadl Ol ey ik i)

PPN [0 P uug.\ :;.m O pall s ) Al -

S, %5 J,.,J (F-Statistic) 4fla>> (P-Vall;e) d}i“ 7\|E8 é rJ\’J\ Ao p b S
F-) 4ba> (P-Value) OY Ll bl 3 el 2 3 |5y ¢« REER ot TNT OB JUL
TNT awy Y REER JULy ¢%5 o 87| (Statistic

100



I
b

+(2016-1980) 543l I (g3LadVl 431 e o1y S1A) 3 Qi) Ol jaw i U Ladl

kel s 358 oty 218 KN Ll I g4

o) oy g8 Al ks e D) sl G el Y1 B2 e Gl
RINY e w35l F ey 2 AR

) ) el st oY

JE5 sy ] aulyd OV G ) Ol aaedl Sl Y Ll s
@35 ot SV Sl X Y cmie Sk Cp ool &l O gy el o s
Sl e wml Gredl Gp and) Jad 1 e 6 2V G L) WY Lelisl 3 Ui
2ol 2l 538 03] eleoe Yy Xy ekl OF U354

() Ty ) s opr et Dl 055 01V

bl a5 2 5 &t (B = (BriBz- Fa)) plad day v

i)y sy gl (D> 0) S (d—b) Cu G (B= (Buxy + BoXo + -+ BoXy)
S gl (B) platll ot o BT oS B> 3 sk o Jpad b e Jhed 2kas
EFTAY

Cfshdsl o3 Grangery Engele (1987 ) L) L2 el 7l 2ol Olls Olyles) s ss
.>Johansen (1988) =1,

(o) Ah s wady (4= 1) el Lk oo By ll) Jusdlall 4l e S B e
ﬁil\)\.?:;-\ | =) Johansen 81 2 fall Lol CBYe sde syt i b DB i 058
Fomhs o Bl BAE e Binte Bsdal 22\l

35 o B3l gy 3ol e 3 JoF LY 5kl v

:J;Y\ CS).&’\

VY, =Ag+ A Y, + AV 5 + -+ ApY, p + iy (102)
QU 3,9
Vo = Ao+ A Y + ALY, + -+ ALY, p +0,..(103)

kS W Bmald ) el % i) Gy (o LA slad W) G Sl | il 3l e aE sLa) de'!

670 (2 <2005 ¢ as

2 Enders Walter, op cit, 2015, P 346.
¥ peijie Wang, Financial Econometrics, Second edition, Routledge, New York, United States of America, 2009, P
49.
* Régis Bourbonnais, op cit, Pp 310-311.
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WSldaladl sie iy Ol siek o oo (ki) dadl 13 Bl b saas (p Tp s 1y
LI o) Ol e F el Al ) Sbshan Ol g Bl 3 ad] L v
s e o2 Bly e B (KK) ) 23 Db siae Gj <l o3 . (Eigen values)
Tou = iZ?zlptp’t...(loét)
Yoo =i n, 9,0',...(105)
Lo = iZ?zlptﬁ’t...(l%)
Sop= =St Bels...(107)
:L}"{x‘,&\ (k) dadl O3 (M) 3500 4515 28 (K) Jo dpad! f“f‘
M=%'%,.%;] Em-...(108)
:Johansen Lz éL £ Jl Ll
gl YA il sles ) £l (15) o3y pdd

Izl T A Sl I 3 S e sde
/5 Trace statistic Eigenvalue w*m
0.0070 60.06 69.15 0.57 r> 1 r=0
0.0645 40.17 39.06 0.41 r=2 r=1
0.1393 24.27 20.49 0.35 r=3 r=2
0.5345 12.32 5.23 0.13 r=4 r=3
0.9044 4.12 0.02 0.00 r=5 r=4

05 5y Gl e oly Ul slu] o tal

Z&LA C"..L.A ol Ll dYa e

2l o ST (69,15) (Trace) &pudl (D1 0 (r21) ol (s €5 % s (5500 e -
S B3 3y 1 dotdl oo AN sy ol o (3 B QB <(60,06) B 4

.CSJ.&’\ Ol a8y &) ke
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Mkl s 358 13

k) o 7358 1l -1

FEW 238 0B i) L Bl it L 3als e 050 @I ool gl K3
G 3AA eV s ey e Balad ¢ (ECM) adt] s =358 5o Loy %31 id 2830
T e - NV R T S CH R S [ P P PR R [ e P
JEI B Js ) g s iy bl ) SbNe G paill el G 2L Sl
Colgall cp k) Ll My Rl oY1 e ol 62 e s B e ool A

Plogy 538l B Ky (Ve Xe) O L) 087 13)

Ve = @y — O X — et...(109)
(8r) Gl & s bkl s s ot e e o Jpad| (S5 4
& =Yy — Og — @1...(110)

o el e et sl ¢(6) Tkl s o Bl o el s 358 dany ]
Jirdl el 2 LAY it el Gl ik 6l ¢ Bl Ja W ) gl Ja Y
ey sy sl bl eV G ) aedl e el o) G

Q) o o Tkl s 358 Bl K0 ) sl

VY = Bo+ ZX BiAx,_; + O(y, — & — T x)e; + €p...(111)

() i) ) Gyl Bl sl 5 (K 1.2) caldl el IV 3, :Vy,
2o G 5l ) Sledl s (k)

AU bl e Wad (06) o8 sl e

T o foas rt o) e o)

—0.20 D(INF(-1}) + 0.06 D(RPOIL(—1)) — 10.39 D(TNT(-1) — 6.73)} ...(112)

R*= 04954 F=458 DW =179

1Damodar N. Gujarati and Dawn C. Porter , Basic econometrics, Fifth Edition, The McGraw—Hill Companies, New

York, United States, 2009 , P 769.
el 55T G Al 3 1 ) JLe Y Buld Blys Lid) jlaedy Ol Slead ol Cap iy 2
157 o 2011-2010 Gl cOlb dnsl ¢35 5200

.688-687 o e ¢« 3l o Gekadly 3 ) Wl slasVI (3 Eoud) e w2 5l Ue 3
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O g Vay R2=0495¢ 4y 5 gl folae 28 0L i LI lslal) I3 s
o WU Rl S G A Gl e Ol e ¢.49,54 U s i) Sl il
pd] Ll e F =458 30l 25 Bilas) 01 K 23,8 & i s o4 el )
DW =179 {1y oy Belas! 01 BLaY ol sine Jsiio 7358 O de Joy b Vay F =292
Bl WMzl e a2 e B

sy Jo aSh oy 05 B e e (70091) (grmay usle 5 ekl s ae 0T
Lol Dl e O A ) e Jalan 08 ety 23581 G5 el b Bl5 B3k
baie &1 &1 19,10 42 mole 55 K o daall 3l wed IMs) o s
W G il wed e £ 1 5 B eadl gl I AEE) ad) O al) e 2
AV b s ot 521 G SN ST LAY s o 19,10 sla o ot 45 o)
o Gt JAL (ol Gl e O a2 ot o oS ) 2ad O
Al 3 ol s 3581 (5 e &l dm w1l a3 ol e (ﬁ) 10,98 )l

%05 4 gme (Gsms Loy padl A B ) Olpall OMelas L giae jax b Ll
' iy gan e Ol £ OMelas O donh

B3k B sy Al ety s AL DAl el ol OF s all gl G U
REER o551 ) o053 %1 2y RPOIL 55545 8 o2 it D A e 5 Gy Ly
sprs de J dsme il 5 olad) BV e V) Gy A SMelas Lol 0%63,17
INF, OPEN, INT : 0 & plisyl 535 ot Jubd| O3l e 5 Cavs L 2o B
Gl o gl Lo sy < JIdl e 9%1,82 4 %2548 (%0,86 o REER 503y ) %1 4w,
L(07) 3,

kel e 738 Bl il -2

bre Oyl ] soe Sls 4y Al duly 0

:I(Jarque-Bera) &,.:..LJ\ G}}:J\ sles) -1-2

Sl o dotm Eom el mi gl o8 Slgal) 815 B ) Sl s o
U BN Wby (Jarque-Bera) 4ilas|

'HELMUT LU TKEPOHL and MARKUS KRA,TZIG, APPLIED TIME SERIES ECONOMETRICS, cambridge
university press, New York, USA, 2004, Pp 45-46.
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T[r-ivr 3v2]” o T [p-iyT 544

LB =X[T 31, ()] + S Sy — 3. (113)
) i A1 L) e eV Vs gk
Hy: E(uz3)? =0and E(u3)* =3 (b G}’:“) f.\«l\ 4o b
HyiE )’ # 0 and E(ui)* # 3 (e sl) il 2
%5 oo S V1 oK 3B 8 ale ilax Y ods Wd e 4L (EViews 10) £l s
o Al L kb %5 e J81 dle=Y1 06 13 Ll (b @A) QUL pudll 5 LB Lo
:(Jarque-Bera) lzs| é\zﬂh Sl Lally o anb G;jﬂ\ SUbs 2l

Senies: Residuals
104 Sample 1282 2016
Observations 35

M=an 2.33=-15

& ] Madisn D.141474
hEnginum 45.5T475

4 diindrnum -53 50856
Std. Dev. 17.20272

Skewness -0.085158

_l_l_l Kurtosis 4 TOE203

I |
-60 -50 -40 =30 =20 -10 a 10 20 30 40 S0

Jargue-Bera 4301725
Probability 0. 1153284

EViews 10 £l ; Ola 2 1)l

JULy %5 oo ST 2y 11,63 ol Jlam V) 2 Of L3 oYl Kall I e
uuu\ G;}:H & L;\}J\

:I(Breusch-Godfrey) S Ll ylest -2-2

SSTEI5 Byl sy 5Ll oot oy £12Y Casliany 29 el fo Sl VI s 55,
U ol e (D) sl o el N S LY oK vl e

€ =P18s1 T P28+ -+ P&y + Up..(114)

(D) Gl 13 L1 oz L1 el S0 plall 23,8,

Ve = QyXqp + 0y Xp + o+ QXpy + Qo+ D18y H D285+ PpEeyy + .. (115)
:Csj::’\ ) Olgas &M s

&t L}‘;:” Olue f Gl Ol M % ru\ Csjé’u.\af v

! Régis Bourbonnais, op cit, Pp 130-131.
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U e Sl sl s v

€4 = Ay Xq; + AyXgp + -+ ApXpy + Qg + P18;_q T D285 T T Dpbs_y +,ut...(1 16)
R? sl ol o)y Jolae Ol ¢

@ el g @ (Ho) olas V) I 203 v

; Hoy:p1=p1..=pp,=0

sl ol OMalall Sl aaY ST s Ll slal L] ook boSls ol D) SEY,
g o L6 MR > X2(P) 08 151 % sk X @5 o @ (M) &Ly
RRN ALV

%5 op ST dlm VI 67 3B 3 2he Alam Y1 o 2 Jaw 4l (EViews 10) £, s
B Al 15 o %5 e 1 Jlezm V) 07 15 L b 1 QUL o) B 15 el
AU 2 e Wad (LM) Sl ela) ey valine G1ud1 QL5 ]!

S Bl Sles 2(19) o35 K

Breusch-Godfrey Serial Carrelation LM Test:

F-statistic 1728001 Prob. F(1,27) 0.1997
Obs*R-squared 2105265 Prob. Chi-Square(1) 01468

+EViews10 2 Sla 2 1)l

JULy %5 p ST 25 %1997 ol Jlas V1 33 01 L2 oSl Kall I
:I(White test) oLl Ll jles! -3-2

el o 18T i) ol el s G Sla Gy B e dazm LLss) (White) 531
: L LN e ol 5l e

Gl Sl Slas ¢ Bl (g ndl Oly A1 3l V= XB + £ oWl 23,3 s v
22

Ef

AW ada )l sl i v

€ = Bo+ PiXey + ayxh + -+ BrXy + @ X + pe...(117)
RZ sl ol (o) and) Jolae Oleo ¢

15 0o (gl mor o ¢ gt 42
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2 lasles) ad @ (Ho) slesY s Slt i v

Hy:Bo=a,=p1-.=a, =F,=0
O 132k b meun X% w5 af LM =nR? 4N Celas wlas)
collaze g s Y1 s Of 6 padl s 3 25 s en. R? > x%(2K)
%5 oo S| dlas V1 67 36 65 2he 3l W) o a3 Jamy 4 (EViews 10) 2l 2,
B Al 155 5 %5 e 1 Jlazm V1 087 15 L b w8 Qs pdl 33 15 sl
A 21l o Lhad (White test) Lz ol ) ey vlaze 31! B 5 sl

s W A e :(20) 3, S

Heteroskedasticity Test White

F-statistic 3376234 Prob. F(27.7) 0.0506
Obs*R-squared 3250403 Prob. Chi-Square(27) 02138
Scaled explained 35 38.57010  Prob. Chi-Square(27) 0.0693

EViews 10 éls,, Ol 2 1ydall

Gl Qs %5 o ST 2y %5,06 ld Jlazs V1 2d OF Lim S oMl K201 I35 0
idloxze

Al Jlysy Sledall 5 53l s ol A2 ) g Al

il U s 2 Y

oo 5 s Gl G e FTales oo Bme g 50l s e 12 il e Skl 0]
b e dpadl Jol op S0 A1 o 55 Kl Olaomy 530l Lt ol 0¥y 8 I
& (Innovation) 3.4 f (&) 2pluwe (e % al 3101 Lt ol W& Coue o i 2l
Al oo

de oS Viewn o 5 s ols 0B Yoy Yie Comi VAR (1) 3581 S sl s
SUCI]
o2, (h) = A [m2,(0) +m3y (1) + - +my (h— 1]+ cA[mE; (0) + m3 (1) + -+ mi; (h — 1)] ... (118)

.:0‘}.%4.6 U’G s)L& %5“ My;

aa 1
138 e (il e 4@}/“«0))&

28 ferle 5500 <2003 21970 54 1A o) §T1RN 2 8 3 VAR 23L2 Al ¢l de ppns

83 2 ¢2006-2005 ¢ldys ¢l o hold Tnsle 352

¥ Régis Bourbonnais, op cit, P 288.
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SV Slislias B 4ime M
AU B, o Vor o Vip Slvaad O L2 i h 370

0'521 [m%i'iﬂ:ﬂmfl':1:]+---+m§1':h—1:|] (1 19)
a_%l{h:]

AU B s Vop e Vi o Ol Gls 2 0y
g2, M35 (0)+m3, (14 +m2,(h—1)]
o34 (h)

..(120)

4l 3] o Fled) s O
Var st oS ab 5 oo O Lop Vo A L) s fo €20 & Mao S5 L 3] Y
Eap op N By st Vo OV sl 508
e Yop 0 Yop Lk CL‘:JL}L:KJT\;% Yor @ %de OJT\S‘;L;T ‘== Sy v
a1y 8 e
s 3 5me 8 2bee oo 0 Lol V] gy dad ) o 211 0 11 G oS0,
S

A O ) jmd 3l s s 2(21) 35 SR

Variance Decomposition of REER:
Period SE REER OPEN INF RPOIL TNT

1 19.72783 100.0000 0.000000 0.000000 0.000000 0.000000
2 3055032 97.81169 0377204  0.331852 0.076194  1.403060
3 39.77933 90.36326 3.848790 0.775449 1.408016 3.604438
4 49.40893 77.94707 11.73207 0.960438 3727994 5632433
5 60.06895 64.64360 2135764  0.973467 6.109202 6.916085
6 71.48718 53.32878 30.15879 0.913557 8.029785 7.569036
7 83.21718 4460609 3726361 0.837575 0442309 7.850413
8 9490575 38.08870 4274471 0.766823 10.45705 7.942719
9 106.3295 33.22195 46.93448 0.706852 11.19046 7.946257
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REGRESSION
/MISSING LISTWISE
/STATISTICS CCEFF OUTS R ANOVA
/CRITERIA=PIN(.O0S) POUT(.10)
/NCORIGIN
/DEPENDENT REER
/METHOD=STEPWISE TOT OPEN G RPOIL TNT INF M2 RS DET.

Variables Entered/Removed™

Mocdel

Variables

Entered

YVariables
Removed

Method

TNT

OPEMN

Stepwise
(Criteria:
Probability-of
050,
Probability-of-
F-to-rermove
== 100).

Stepwise

F-to-enter ==

(Criteria:
Probability-of-
F-to-enter == |
o050

Probability-of-
F-to-remove
== 100).
3 INF - Stepwise
Criteria:
robability-or-
F-to-enter ==
o050,
Probability-of-
F—ta—rer;lmre

4 RPOIL

robability-or-
F-to-enter ==

050,
Probability-of-
F-to-remove
== _100).

a. Dependent Variable: REER

.SPSS 19 él; g Ol 2 ydall

il 3kl Lo yYI Jolno £l (02) o35 gl

Model Summary
Adjusted R Std. Error of
Model R R Square Square the Estimate
1 8922 796 790 521630026
2 950° ,902 896 36,7580894
3 956° 913 905 35,0288500
4 9629 926 917 328602532
a. Predictors:

b. Predictors:

ic onstant), TNT

Constant), TNT

, OPEN

c. Predictors: (Constant), TNT, OPEN, INF
d. Predictors: (Constant), TNT, OPEN, INF, RPOIL

.SPSS 19 éls Ol 2 1yall
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ANOVA=
Sum ol
Model Squares df Mean Sqguare F Sig.
1 Regression 371669,645 1 371669645 136,594 .0oo=2
Residual 95234,260 35 2720,978
Total 466903,904 36
2 Regression 420364, 562 2 210482.281 155,779 ,0o0o®
Residual 45939,343 34 1351,157
Total 466903,904 36
3 Regression 426412,233 3 142137 .411 115,839 .0oo*
Residual 40491,671 33 1227,020
Total 466903,904 36
4 Regression 432350,424 4 108087 606 100,100 0009
Residual 34553.480 32 1079,796
Total 466903,904 36
a. Predictors. (Constant), TNT
b. Predictors: (Constant), TNT, OFEMN
c. Predictors: (Constant), TMNT, OPERN, INFE
d. Predictors: (Constant), TNT, OPEN, INF, RPOIL
e Dependent Variable: REER
.SPSS 19 éls 2 Ol 2 ydall
. - . - . 1 -
re
Fairwise Granger Causality Tests
Date: 08/20/19 Time: 13:29
Sample: 1980 2016
Lags: 1
Null Hypothesis: Obs F-Statistic Prob.
D({OPENMN) does not Granger Cause D(REER) 35 0.04076 08413
D{(REER) does not Granger Cause D(OPEMN) 0.86626 0.3590
D(INF) does not Granger Cause D(REER) 35 0.05274 D.2198
D{REER) does not Granger Cause D(INF) 1.51977 02266
D(RFOIL) does not Granger Cause D(REER) 35 0.00059 0.9808B
D(REER) does not Granger Cause D(RPOIL) 1.14102 0.2934
D(TNT) does not Granger Cause D(REER) 35 4.44020 0.0430
D(REER) does not Granger Cause D(TNT) 0.23075 0.6342
D(INF) does not Granger Cause D(OPEN) 35 0.01492 0.9036
D(OPEN) does not Granger Cause D(NF) 542714 0.0263
D(RPOIL) does not Granger Cause D(OPEN) 35 0.22215 0.6406
D(OPEN) does not Granger Cause D(RPOIL) 0.02075 0 8864
D(TNT) does not Granger Cause D(OPEN) 35 0.90536 0.3485
D(OPEN) does not Granger Cause D(TNT) 5.66966 0.0234
D{(RPOIL) does not Granger Cause D({INF) 35 026378 06111
D(INF) does not Granger Cause D(RPOIL) 0.06439 0.8013
D(THNT) does not Granger Cause D(NF) 35 0.38978 0.5368
D{IMNF) does not Granger Cause D(TNT) 1.42974 02406
D(TNT) does not Granger Cause D(RFOIL) 35 0.12094 0.7303
D(RPOIL) does not Granger Cause D(TNT) 1.12689 0.2964

+EViews 10 £l ; Olar 2 15l
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Sample (adjusted): 1982 2016

Szl JKII Lt £l :(05) o) gl

Date: 08/20/19 Time: 13:35

Included observations: 35 after adjustments
Trend assumption: No deterministic trend
Series: REER OPEN INF RPOIL TNT

Lags interval (in first differences): 1to 1

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.576706 69.15180 60.06141 0.0070
Atmost 1 0.411663 39.06268 40.17493 0.0645
At most2 0.353344 20.49676 24.27596 0.1393
At most3 0.138485 5238811 12.32090 0.5345
Atmost 4 0.000617 0.021601 4.129906 0.9044

Trace test indicates 1 cointegrating eqn(s) at the 0.05 level

* denotes rejection of the hypothesis atthe 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

EViews 10 2l ; Ol 2 1Al
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Dependent Variable: D(REER)
Method: Least Squares (Gauss-Newton / Marquardt steps)
Date: 08/20/19 Time: 13:39
Sample (adjusted): 1982 2016
Included observations: 35 after adjustments
D(REER) = C(1)*( REER(-1) - 1709.08688775*OPEN(-1) + 2.67020798489
*INF(-1) + 4 5778014183*RPOIL(-1) - 104.552225094*TNT(-1) +
1445.0605555 ) + C(2)"D(REER(-1)) + C(3)"D(OPEN(-1)) + C(4)
*D(NF(-1)) + C(5)*D(RPOIL(-1)) + C(6)"D(TNT(-1)) + C(7)

Coefficient Std. Error t-Statistic Prob.
C(1) -0.091092 0.035465 -2.568545 0.0158
c(2) 0.235085 0.171844 1.368011 0.1822
C(3) -72.25058 81.47362 -0.886797 0.3827
C(4) -0.209678 0.700869 -0.299169 0.7670
C(5) 0.018981 0.339585 0.055895 0.9558
C(6) -10.39351 18.02770 -0.576530 0.5689
C(@) -6.730772 4045931 -1.663590 0.1073
R-squared 0.495456 Mean dependentvar -6.983807
Adjusted R-squared 0.387339 S.D. dependentvar 2520399
S.E. of regression 19.72783 Akaike info criterion 8.978795
Sum squared resid 10897.25 Schwarz criterion 9. 289864
Log likelihood -150.1289 Hannan-Quinn criter. 9086176
F-statistic 4582603 Durbin-Watson stat 1.790196

Prob(F-statistic)

0.002335

EViews 10 éls,, Ol 2 1yuall
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Dependent Variable: REER
Method: Least Squares
Date: 08/20/19 Time: 13:27

Sample: 1980 2016

Included observations: 37

Variable Coefficient Std. Error t-Statistic Prob.
OPEN -254.8034 73.97438 -3.444482 0.0016
INF -1.825213 0.726090 -2.513758 00172
RPOIL 63.17758 4.083240 15.47241 0.0000
TNT -0.862976 0.367996 -2.345072 0.0254
C -246.1534 57.93706 -4 248633 0.0002
R-squared 0.925994 Mean dependentvar 181.6945
Adjusted R-squared 0.916744 S.D. dependentvar 113.8839
S.E. of regression 32.86025 Akaike info criterion 9.947493
Sum squared resid 34553.48 Schwarz criterion 10.16518
Log likelihood -179.0286 Hannan-Quinn criter 10.02424
F-statistic 100.1000 Durbin-Watson stat 0.938225

Prob(F-statistic)

0.000000

EViews 10 éls,, Ol 2 1yuall

GR, G, I, M2, OPEN, RM : juSlll PP ylzs| ﬁL' :(08) oy gl

] o A1 23 4 ) 2l el g5 ]
710 75 71

Srre -2.61 -2.94 -3.62 -3.85 ot
Srne b -3.20 -3.54 -4.23 -3.83 oo oldly it (GR)
Ho 53 -1.61 -1.95 -2.63 -1.77 logisoh
Srre -2.61 -2.94 -3.62 -3.19 ot
Srne b -3.20 -3.54 -4.23 -3.15 ol oldly b (G)
Ho 53 -1.61 -1.95 -2.63 0.35 logisoh
Srre -2.61 -2.94 -3.62 -2.27 b
Srne b -3.20 -3.54 -4.23 -3.49 ol oldly b n
Ho 53 -1.61 -1.95 -2.63 -1.38 logisob
Srne b -2.61 -2.94 -3.62 -1.27 ot
Srne b -3.20 -3.54 -4.23 -1.31 ol oldly b (M2)
Ho Js3 -1.61 -1.95 -2.63 0.32 Logisob
Srne b -2.61 -2.94 -3.62 -1,45 ot
Srne it -3.20 -3.54 -4.23 -2,24 ol oldly i (OPEN)
Ho Js3 -1.61 -1.95 -2.63 -0,61 Logisob
Srne b -2.61 -2.94 -3.62 -2.72 ot
Srne b -3.20 -3.54 -4.23 -2.66 ol oldly i (RM)
Ho &, -1.61 -1.95 -2.63 -2.78 Logisob
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A A A & st d0dl oA s Al
1 71 71

Ssne -2.61 -2.94 -3.63 -8.67 ot
Ssne -3.20 -3.54 -4.24 -8.51 olo oldly it PeR)
Ho %, -1.61 -1.95 -2.63 -8.82 (P
Ssne -2.61 -2.94 -3.63 -8.02 ot
Ssne -3.20 -3.54 -4.24 -7.78 olo oldly it D (G)
Hy %, -1.61 -1.95 -2.63 -8.26 (P
Ssne b -2.61 -2.94 -3.63 -7.91 ot
Ssne b -3.20 -3.54 -4.24 -8.00 olo oldly it D (1)
Hy %, -1.61 -1.95 -2.63 -8.05 (P
Ssne b -2.61 -2.94 -3.63 -4.52 ot
Ssne b -3.20 -3.54 -4.24 -4.56 olo oldly it D (M2)
Hy %, -1.61 -1.95 -2.63 -4.60 (P
Ssne b -2.61 -2.94 -3.62 -5,12 ot
Ssne b -3.20 -3.54 -4.23 -5,06 ole oldly it D (OPEN)
Hy %, -1.61 -1.95 -2.63 -5,18 (P

EViews 10 £l; Sla 2 o ol i slie] o 1yl
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VAR Lag Order Selection Criteria
Endogenous variables: GR G| M2 RM OPEN
Exogenous variables: C

Date: 08/20/19 Time: 13:47

Sample: 1980 2016

Included observations: 35

Lag LogL LR FPE AIC sC HQ

0 -395.4921 NA 3706417 2294240 2320904 23.03445
1 -279.5304 1855387 3.969711 18.37317 20.23958" 19.01745
2 -226.3095 66.90632* 1.796172* 17.38911* 20.85532 18.58565*

EViews 10 éts,, Sl 2 o sly CUl slie] 0 1ydall
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Vector Autoregression Estimates

Date: 08/20/19 Time: 13:48
Sample (agjusted) 1981 2016
Included observations: 36 after adjustments
Standard errors in ( ) & t-statistics in [ ]
GR G ! M2 RM OPEN
GR(-1) 0.260351 -0.008501 -0.455120 0.355078 1801313 -0.0014686
(0.17093) (0.00365) (0.23269) (0.46862) (2.33194) (0.00432)
{1.52315]) [-2.32947) (-1.95593] [0.75771) [0.77245) [-0.33961)
G-1) 6757961 0. 489698 16 17635 -45 29422 120 7482 0.123287
(8.54922) (0.18253) (11.6380) (23.4384) (116.634) (0.21591)
[0.79048) [2.68288) [ 1.38995) -1.93248) [ 1.03527) [0.57102)
-1 -0.091643 0.000286 0.517109 0625380 -1.270547 -0.002508
(0.11053) (0.00236) (0.15046) (0.30202) (1.50791) (0.00279)
0.82914) [0.11254) [3 43679) [ 2.06379) [-0.84259) -0 93319)
M2¢-1) 0.014343 0.000874 0.160493 0.774703 -0.259100 -0.000830
(0.03543) (0.000785) (0.04823) (0.09712) (0.48330) (0. 00089)
[0.40487) [ 1.15594) [3.32798] [7.97648) [-0.53610] 1-0.927862]
RM(-1) -0.006952 -0.000168 -0.016996 0.079748 0.432080 -0.000501
(0.01474) (0.00031) (0.02007) (0.04042) (0.20116) (0.00037)
{-0.471486] [-0.52740) {-0.84675]) [ 197277} [2.14794] -1.34576]
OPEN(-1) 10.21907 0.071121 24 20568 0.487525 15.12878 0.988154
(4.73591) (0.10111) (6.44699) (12.9839) (64 6105) (0.11960)
[2.15778) 10.70338] [3.75457) 10.03755) 10.23415) [8.26198)
C -3.161452 0.117880 -9 968688 8834711 1.164473 0.101252
(3.60598) (0.07699) (4.90882) (9.88613) (49.1953) (0.09107)
-0.87672] 153114} -2.03077] [ 0.89365] 10.02367] [111184]
R-squared 0.320437 0.486248 0874683 0.877738 0.327471 0.841601
Adj. R-squared 0.179837 0.379954 0.848756 0.852442 0.188326 0.808829
Sum sq. resids 121.7573 0.055500 225.6328 915.1660 22661.78 0.077655
S.E. equation 2049031 0.043747 2789344 5617602 27.95426 0.051747
F-statistic 2279076 4574570 33.73562 34.69916 2353464 25.68033
Log likelihood -73.01497 65.46621 -84.11880 -109.3223 -167.0903 59.42021
Akaike AIC 4.445276 -3.248123 5.062156 6.462352 9.671682 -2.912234
Schwarz SC 4753183 -2.940216 53700682 6.770259 9979588 -2.604327
Mean dependent 2925540 0.371929 33.82086 62.10986 0.802188 0.491550
S.D. dependent 2.262551 0.055557 7172369 1462412 31.02825 0.118352

EViews 10 él;,, SOl 2 1yaall
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Pairwise Granger Causality Tests

Date: 08/20/19 Time: 13:50

Sample: 1980 2016

Lags: 1

Null Hypothesis: Obs F-Statistic Prob.

D(G) does not Granger Cause D(GR) 35 0.86167 0.3602
D(GR) does not Granger Cause D(G) 1.02367 0.3192
D(l) does not Granger Cause D(GR) 35 201413 0.1655
D(GR) does not Granger Cause D(1) 1.39169 0.2468
D(M2) does not Granger Cause D(GR) 35 0.02611 0.8726
D(GR) does not Granger Cause D(M2) 0.69205 04116
D(RM) does not Granger Cause D(GR) 35 0.04855 0.8270
D(GR) does not Granger Cause D(RM) 0.15435 0.6970
D(OPEN) does not Granger Cause D(GR) 35 1.20338 0.2808
D(GR) does not Granger Cause D(OPEN) 0.01501 0.9032
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