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Using The Error Correction Model-ECM to
study the impact of the parallel exchange rate on
the trade balance in Syria - an econometric
investigation during (2012-2018).

Dr. Chadi Bitar’

Abstract

The purpose of this study is examining the impact of the exchange
rate on elements of the Syrian balance of payments during the crisis,
it examined the exchange rate effects, especially reducing the value of
local currency, and its role in reducing the deficit in the balance of
trade, In order to determine the nature of the relationship and to
determine the extent of the use of the exchange rate as a tool of
economic policy in Syria, as well as the extent of conformity of the
state of the Syrian economy with the economic theory, which said: the
decline in the exchange rate leads to reduce the deficit in the trade balance.

The Research included an analytical study of monthly balance of
payments data through formulation an Eco metric model of the
impact of fluctuations in exchange rate on the trade balance using
the error correction model-ECM during the period 2012-2018.

The results were contrary to the economic theory, the study
concluded that there is an inverse relationship between exchange rate
and trade balance in the long term. A 1% rise in the parallel exchange
rate would lead to a 0.80% decline in the trade balance, while the
short-term correlation was positive with a 1.36% improvement as the
exchange rate rose 1%.

Key Words: Exchange Rate, Balance of Payments, Trade Balance,
Error Correction Model.

*Iecture at Damascus University, Economic faculty, economic department, Email address:
dr.chadibitar76@gmail.com.
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(TB) @il clisall g pisial Liilany) pailiadl) :(3) ady Jaal
(2018-2012) 55l JMA (EX) glsall cipal) s

Mean | Median |Maximum| Minimum |.Std. Dev| Skewness | Kurtosis | Jarque- | Pro.
Bera

TB| -139519 |-125645| -11475 -622680 94642 -1.91 9.61 204.23 | 0.0000

EX| 311.26 | 297.18 | 588.27 67.91 173.18 -0.01 1.42 8.72 |0.0128

EViews9 cilapa o alaie¥l cdald) slas) ot jdaall

ole ISV i et (B e Sl Baa a3 el ol of (3) Jsxad) o
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Multi—collinearity Test :Alfiwall ciyiiall cp il sl L)
dag Dl Cua g jaal) Slyaaial) o Jali Y1 Elalas (4) o) Jsoal) mag
@lsall Capall jau tAlEal) yaatiall o Adlaa) ANV iy Ay Ak A
(0.82) (saaill ajally (gilsall Capuall yaun ¢(0.85) can¥) Jlaall Asall zslill
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Ahal) cprial Bl ) cOlalan 1(4) Al Jgaad)

Variable B EX GDP M2
B 1 -0.66 -0.75 -0.74
EX -0.66 1 0.85 0.82

GDP -0.75 0.85 1 0.94
M, -0.74 0.82 0.94 1

EViews9 cilapa Jdo alaie¥l cdald) i) oa : juaall
Unit Root Tests :3aagll jda Ladl

ol e e Atadll Q) (0588 o Jajidy Galiiall JalSill i) elay
Chagys edadldl o2a i e aSallsangll jia Lad) Jesis @lld Jaly clgmis
iyl 3,58 A cariall JS) Liasll D) Galsa (pand ) asgll jia jlasl
JLEAY  ((ADF) gousall Jlsd S0 axdins Ll ) angll Hia cubladl aasd o)y
P- il 136 L (HO thyiise e Aiajl) ALl sasgll jda 3gmse AL caaal) Ly d
e pan s axell dumgd Jis %5 (e ST T-Statistic 4slasy Al Value
Jsaalls mmse s LS ol jia HLasl il copelal lag o(3)ine e Alullll) o
Gl die (PlalSia Lagl iny Lae «J5Y) 3yl 38T aay Piid 28 cianall of (5) &,

P~ @ o

Al cfpsiial ADF dgistad ld) milis 1(5) a8y Jsaal

Augmented Dickey-Fuller test statistic

Null Hypothesis: variable has a unit root

Test for unit root in: Level [F.D

Exogenous None Jalsil) dajo
LN_TB 0.31113 -14.55 1(1)
Prob.* 0.7733 0.0000

LN_EX 1.7285 -5.9776 11)

Prob .* 0.9791 0.0000

Test critical values: 5% -1.9445 -1.9445

EViews9 cla i o slaisYl c&aldl dae) ¢ juaall

19 Dickey, David. A, and Fuller, W. A, (1981),"likelihood ratio statistics for autoregressive
time series with a unit root" Econometrica, vol. 49, No.4.
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The Co-integration Test :&idall Jalsill jLas)

il Q) G Jashall JaY) 3 cplss dsms AlSa) sl il JalSilly ausiy
bl il L 0585 AU W JS 3 ol adly il 8 5jid) 5
LalSie il 13) Aiail) Judlid) @bl L&l jasall Jaas¥) sS Al e dyie)l
Lol il jue aiall laai¥) Led oS Al Jdlodl clily ol csasly 4y (ye
O ST Spag AlSQY smilasa JLEA) a3 o Hadha Jadl) e S 4d) (aad
e e e S oz 3lail) (ggint Cua dljidall Jalall antia

AL aaall dpmd pad) () (6) o) dsand) (B Osuilasa il w0l
Al Ayguanall Al o o S5 AN (g5 e @llg @i JLlS dgag are
aie 1541 caaly ) dsall il o ST 25 ¢16.393 cuily (LR) dslSay)
YV Ll ey Lae 3LalSie clyuiial) ol Alal B il J @llayg (%5 AN (55t
e U Loo JalSie dnio dllia oy claliia (50 el Gy LS ginny e 2038
~Jashll ol & Al ABle agag

o) chpally cipal) s con idiall JalSill AN @il 1(6) oy Jga)

Hypothesized Eigen value Likelihood 5% percent
No. of CE(s) Ratio (LR) critical value
None 0.41 16.393 1541

At most 1 0.08 0.851 3.76

EViews9 clajia o alie¥l cdald) dae) ¢ 1 juadl
Error Correction Model (ECM) :Uail) zsuas 7 igad i
A Ut em i aa i) o iy 3 sl i G il Sl 5
Glsal) ) puasill JaY1 & VDAY CakiAe Gty Mlly ««ECT» il 73 gal
A 3 s Alsa) sl 8 peall Akl 2@l o ) sl 2 (Ja¥1 Jysh
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JaV1 A Al A0 i iy Ul rmea aa o G 8 ¢ el Jal) 8 G
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ol el shalall ¢y ane aaat julee alyg dnull LSS =308 slaie b
:Aglull Aslaal) 335 (ECM) zigad i die (yfivia) (digad

Ayr =c+oq yeq + @ Xq ;a3 Xp 4+t Qg Xip_, + Z?z_ll D1, Ay +
?:10_1 Doy Ay + Z;Eo_l D3y Xy + o F z:iq:ko_1 Drer1; AXip_; + &

1) S
Auhall clyiad g Uay) clyd Jis :P, ql, g2, ..., gk
S Gl A

o lsall Uadl) as ey
seially LN_TB sl sl a5z dgaill cilpirtia e 48Lall Alslaal) Bl
L300 5 pealls 73 gaill iS5 LN_EX Jiiasal)
ALN_TB; = ¢ + o; LN_TB_; + a LN_EX;_; + @;ALN_TB,_,; +
@,ALN_TB,_, + @3ALN_EX,_; + @,ALN_EX;_, + .

:G.J)A..\” Ghsie Je ECM G.J)A-.’ C_‘atu (7) ) Jsaall a5

% Jones, J.D. and D. Joulfaian, 1991. Federal government expenditures and revenues in the
early years of the American republic: Evidence from 1792-1860. J. Macroecon., 13: 133-155.

O LS g paall Judladl Al Jalye (s dlaje culS LgisS Luaiple sl Lgiasay ciliall g Jolaill i 2
A Gana U ka2 sl dana Jsat cllyy il 81 ol sy Jasadll 13
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Oy gald o,

e )5l Gl e A Al (ECM) Uadldl s 73 g aladii)

D(LN_TB) (Adlall jiiall i Unid) eyl dgad ypall il 1(7) o) Jgand

Cointegrating Eq: CointEql
LN_TB(-1) 1.000000
0.80
LN_EX(-1) (7.71)
[0.0000]
C 7.2
Error Correction: D(LN_TB)
-0.62
CointEql (-4.74)
[0.0000]
-0.11
D(LN_TB(-1)) (-0.82)
[0.4159]
-0.001
D(LN_TB(-2)) (-0.01)
[0.9949]
0.46
D(LN_EX(-1)) (0.70)
[ 0.4846]
1.36
D(LN_EX(-2)) (2.04)
[ 0.0446]
-0.05
C (-1.07)
[0.2896]
=0.393710 R-squared Adj. R-squared = 0.353290
Sum sq. resids = 11.46076 S.E. equation = 0.390909
F-statistic = 9.740621 Akaike information criterion = -1.347803
Prob(F-statistic) = 0.0000 Log likelihood = -35.73546
Akaike AIC = 1.030505 Mean dependent = -0.005123
Schwarz SC = 1.207872 S.D. dependent = 0.486095
. _ Determinant resid covariance (dof adj) =
Durbin-Watson stat = 2.09 10.000735
Determinant resid covariance = 0.000630 Number of coefficients = 7
Schwarz criterion = -0.933947

EViews9 clapa o alaie¥l ctald) das) oa : juaall
O G cJoshally il ula¥) AS e Al il B gl Joandl e
@lsall Cipall jaas sy yladll Ghaall s G ppeaill JaY) 8 LUV ADle
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s @) Ol e G Jashll Ja¥1 e LY ABe ge L o oS WS
A Axnally (gilsall Capall jaus
EC = LN_TB - (7.2+ 0.80*LN_EX) 4a;
LN_TB =-7.2 - 0.80*LN_EX

da¥) e W cdashall da¥) e (glsall Cipall pu dagine () (1) o i o
adl Cun el 2 @ Ohadl e (sl Cipall a1 elad il
LS Al ye gsine

39% il zdgaill Cilysia 3 yaril) o (of (L 399 aanill Jalas da caly o
sl Glhpall sai (A Shsdl (g

Uk 2pa5 pae ) (2) I ialas Lt (DW=2.00) (osasbals (rips2 Aad s @
P [P K AT

O J3l L ALl P-Value o 3 czsall dygina ) (F=9.74) i dad 0l o
sl sy s @ilsall Cipaall s s Ja) Al ADLe aag adf 4 5%
il Cum il Ja¥) 8 Uadll maai Jalas G 45%0 La Jaag cg il
O (i Aiady Al Aadll ) aalill s Al 3Ll @Al 3 ¢(-0.62)
et ey dushll Jal) 8 bl e (o)lal laal) sl adl) il ya¥)
daria Sigaa B3 s Wl gail e ore 81 (pxas (51 %62 laiay
sl Gl e

Granger Causality Test :dgaud) Laa)
DLl LS - iy LAY Jave 35l 8 clyiial) G il QS s sas )

OalaY) (3 Ayl Al ool pans K15 BV e aaloladl A s — el

Tasai B paihe A Hlia) Jl) Gty Auhall dae clpsial) G dyshally ezl
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CiS «Granger > 5 Engle-Granger’® g 285 Ayl oladl Adjel Undl) pen i
1343 ((ECM) Lot pramact 358 (3 sl LR Sl il Aapla JIay) (g
gt 3 g ol (K 4ild 1S e Mol ALilSie VAR zisai 3 yiiall il
Jsasl de s 365 Al 20a3 Jal (00 VAR z3sai (re Gl (WVECM Ul
Zasalll & clysiall G el Ja¥1 8 I 6T e da) Jish o3l )

2l 5l o Al sl Al A0 Ll 5l (8) Jsaall maas
Mo Oxiie) Ofisad ae LN_TB sl Garay LN_EX il o (8) a3y Jsaal
G ¥ LN_EX oxiall ¢ Js (Al aaall 3 d adys S (gag «%05 ANV (g5
Gsime die LN_EX uidl oy ¥ LN_TB i) o (s 4 (LN_TB il
Y LN_TB il o) s ol paall A () adais ¥ L) 3) (%5 40V
JEicsadl uriall (e aaly sladl Culd A A8e aag @iy (LN EX uxial) Cave
5% Ayina (55t die (gHladl) haall il pxiall slaily (gHlsall Capuall jrs

Aahpal) cpiial dysaad) LSRN il 1(8) ady Jgaal)

Pairwise Granger Causality Tests
M128Sample: 2012M01 201

Null Hypothesis: Lags | Obs | F-Statistic Prob.
LN_EX does not Granger Cause LN_TB 5 82 6.73505 0.0020
LN_TB does not Granger Cause LN_EX 0.09385 0.9105

EViews9 clada o slaisYl cCaldl das) o i jlaall

2 Engle, R.F, and Granger, C.W.J. (1987) “Co integration and error Correction:
Representation, estimation and Testing”. Econometrica, vol. 55, No. 2.

2 Granger, C.W.J. (1988) Some Recent Development in a Concept of Causality. Journal of
Econometrics, 39, 199-211.
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2 akall GS}Q:\” dnadidl) )lasy)

cosill sl g smd e aSt o oy k) 235l Aaia e 38T al e
Lol aasipe e Ll gankal

teBloall (ke aujsill Lad)

ey o ol Ll Ly 655 sl i€ 13 Le gl (SlS Ladl) patiny
g caaly 5L Aplias) of 4ie cp o35 Jarque-Bera [Las) gl 43, JS)
Ll sive (ya ST adlaay) dadll o Las p-value=0,82 dulleial da <0.38
Mams 558 ) o A el Gpad s Lulé %5

12
Series: Residuals

10 =_yas Sample 2012M03 2018M12
Observations 81

- -
Mean -6.77e-18

- Median -0.001577

Maximum 1452428
Minimum -1.386825
- I Std. Dev 0.396168

Skewness 0.120788

—‘ |—| Kurtosis 2507827
OH-.|.|..,.. |....|-..!—]| Jarque-Bera 0388266
-1.0 05 0.0 05 1.0 15 | Probability 0823548

(Aloall (bl sl JLEA) @il :(4) pd) Jo)
EViews9 claia o slaie¥l cdald) i) (e 1 juaall
fsBloall AN bl ) Las)
A ie G Jla il e 28t G iy il 35l s (e B3 Jaal (1
Ljung-Box ,Lial Jesinds (Lld ddasiye s sl of e S g ¢ I Lol
0 Al paall Ay p by pae ) LAY il Gua o9) &) Jsaad) cpw WS
%05 AN (gsiua ie I3 Dl dgag ade
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Alsall LA BN JLEA) il £(9) o) Jsaal

VEC Residual Portmanteau Tests for Autocorrelations
Null Hypothesis: no residual autocorrelations up to Tag h
Lags Q-Stat Prob. Adj O-Stat Prob. Df
1 0.725118 0.734182
2 1.628761 1.660702
3 3.960565 0.6820 4.082191 0.6656 6
4 5.386247 0.8639 5.581934 0.8491 10
5 10.99307 0.6866 11.55762 0.6418 14
6 14.96247 0.6645 15.84458 0.6034 18
7 16.28255 0.8016 17.28953 0.7472 22
8 19.10657 0.8319 20.42303 0.7711 26
9 20.30410 0.9084 21.77026 0.8623 30
10 24.36466 0.8885 26.40273 0.8207 34
*Test is valid only for Tags Targer than the VAR Tag order.
df is degrees of freedom for (approximate) chi-square distribution
after adjustment for VEC estimation (Bruggemmann, et al. 2005)

EViews9 claia o alaieyl cdald) die) et jiadll

1Ay o8l Llatay) Alag bl ciligla Julas

el bl jobiae HLEAY I V) asie e @l (e Bl 4y
o toabie il bl paiall Alania) Agysal) Llania) Al o a b el
Duiia JSU el Uadd) 8 o) Jady ol s L) agihy ¢ Jinall uiiall
2200 chsid) e IS ) s o oS ccilisSa )

1-Variance Decomposition: ¢uladl) ciligSa Jalai—1

S LYY elay G el (8 Adlpdial) Ciall Apaal il Julad Sy
(1) Gonasll 5yl & il A sl aaa el sl e Aliid) sl i
Ssludl Cuagd 3yl gaa) sas eyl clriall §f andi paidl b desal g
O om0l e il e e clevall Sl 48 Guld 235l (S
PUA z3saill e (e pxie IS g foial) e Slaseall (o axial Uadll gl

Ly — el el e bl oY) W) 5T L(2007) s ol s caeal 485 (Jaia ¥
22 tpa  J¥) 2l 22 Aladl cdglayls LalsBY) aglall Alae G2V e Lk
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5y @ ()latll haal 5l & ) e (10) oy Jsaadl edans ¢ sl 55
Copall e 3 sl Uad ) 2y 30 ol cands il il 8 sl Uaad
@lmall Wasll Jiay Jsaall (ha (D 35anlld ¢ el 3yl i 558 DA Al (g3lsal)
@lal) el e G Laadid (bl e Ao tadid g5 AV saaeY) L
dadia Gigaa die I syl cplal) U Sa e %100 sy (bl siall)
20 %84.51 () Jead aalilly 32k cands Husall 8 asls (glme Cibadl haia
%15.48 s (g3)sal) Copnall s Jisall suaiall of cpa B el pdie g5

el B el ke ose

s Uad) cpli ciligSa Jalad il 1(10) A8 Jsaad)

Variance Decomposition of LN_TB
Period S.E. LN_TB LN_EX
1 0.390909 100.0000 0.000000
2 0.405016 99.99559 0.004409
3 0.416143 98.02660 1.973397
4 0.417521 98.03816 1.961841
5 0.418894 97.52564 2.474358
6 0.422454 95.91004 4.089963
7 0.428032 93.46183 6.538167
8 0.435181 90.45409 9.545905
9 0.442745 87.40917 12.59083
10 0.450274 84.51795 15.48205

EViews9 cla i o slaicYl c&aldl dae) ¢ juaall

DV asie digyla L alall L) Gyl e opiliy o sSall GYP (2003) deme o dea olaall 2
T4 bl alaall (g smndl ALY dprend dpalad) Aludid) !SI
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Impulse Response Function :dusill dlaiuwy) 4la-2
eV Jiss DA (e b zsaill Spal) Sglidl e Capill (5521 Ayl
aaill o chsiall aaY aaly glame Cibadl laie desall il s Cua sl
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Jantias Lardiuall ciyiall (e (¥ Baria (g 05 eRima 58 (3 lss Alla B 05S5
oy i) ) bsial) 3gat o5 (Aipma Aia) 5l gl mainy e LEHN e
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el 5l G A el TtV A Gl e and At La e (sl
(5) b Sl ey PO all clyially ial) SIS ALl A el Aol
@lsall Cayall jau 8 aals g)lme Cihail laylaie Llsde daral Jadll 53 Dl
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