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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.

lecture at Damascus University, Economic faculty, economic department, Email address:
dr.chadibitar76 @ gmail.com.
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e Foa ‘é.s s L2017 ?L’d\ P %12 Hslam Y 4w ) Jaad 2012
abliaY) Jea) Galyial Sl piuls cile daall ()
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(Sl Msa O sala Bangll) i) sienall cfyabuall Audai 1(1) al) Jgaadl

Sl L 1) gheall| Cyaliall Lt Slalal) s fa)gieall | cpaball | alad)
2l 6d WA\ JX| ) KPP WA JX)

il ghall - I # il ghcall - = ¢
14% 5,547 788 2015 24% 13,228 3,224 2012
15% 4,925 721 2016 19% 9,790 1,905 [2013
12% 5,953 692 2017 11% 9,585 1,093 |2014

o)Al el ciliby Jo aldie¥l Galdl e (i jhaal)
tbaaY) Aaall mlll ) olad Gluadl Sas A
Dblal (A ey Al sda 5lad o) Cua %05 Ad sl Al Al a5
(olall Claall jae Ldaanl (aly@) ol Alalial) algaal ) esalll 1) alai@y)
Ll Zpsill 038 Cialy Cum 20172012 558l A (gyguall sba@¥) Jla 5 12a
Jae aalp o V2014 ale Pl lal) Glually ladl) Cluall Sac 2l ce
) Jomtd il 03 el 8 i ) ) i) (ant e (lall s
2017 Al Bs %6
(oSl 53 (sala Bangll) Al daall @ulill ) gl bl Jas 2(2) a8 Jaad)

jﬁ;ﬁ\": u:‘:“ @l Gluall ae | e ey gl | sl
17% 7,883- 46,762 2012
-26% 6,982- 26,980 2013
.28% 6,851- 24,043 2014
14% 2,732- 19,775 2015
17% 2,347- 13,614 2016
-6% 1,093- 17,647 2017

s laadll gial) iiSally 5al) i) @liby o el ald) de) ¢t )
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landl) Glaal)

Jasdl) (gimsall e 2017 alall Pl Gloall 138 8 o) (ilal] Jadls s
O saill iy 3 ¢ Sopal Vs gsle 6 (e JAT 2 ((2016-2014) 5,5l Dla
Osle 10 Jalay e 2017 aladl 3 (Cpaleal) cdlysas) Hdadl) 1) 5)0s]) dla )l
Cilas Al olall slaily il e sysbaall cpaleall clsad dilie ¢ Kol Y5
LSl Y53 e 5 s

2013 PLa aaalp 2ad bl 5558 PLA Lan Ll Glaal) Jau dyaly
fads e Sapal V50 5lle 3 a3 112014 ale DA g Jaasal) (ilall usas
Jientll Taz 530 ) Bl 8)50ms 03y (e 52 5aY) Ay 8y gacy el Laamy
Al Claall i Udisal ppemdl) 8 50 g il 8 Cad g3 (LY ilaay)
2014 Jle die

@l sl o Cipall e AV alidl) g dgall) c GG

Al 4l Jslain 2018-2012 5yl Pl Gile gl Glye sdal Lllas aay
At Giag éllyy gypadl ()ladll el o Giyall jan 8 Alalal) oyl
o Al bl 51008 Capaall e aladind sae o Casdglly A8 Ayl
ol @3 A AplaiBy) Lplaill ae gysad) sLa@Y) Ala Gl s20 Ly ¢y
pinn bl Ohiall (A el Gl () (350 il s (B pRliad)
oliey) b ashy N 3«Error Correction Model (ECM)» Uaall Tl - d gal

U e 4l V) Jishall saal e dgils ADle dllia of tlalage dnmj o el maal z3sal aseha asiys P
(ot 58 S e ol O (Al gy Rl 4t e At Lo il ial) 38 85 LS (3inS
Zisaks zdsaill 13 Apands cipla Gy Jyshall saal) & JAY) e i gda ol Ul s o Juasd iy ol
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cilanmas il sl ey Jushally eaail) gad) 8 Selind) (Sal) Jelal
Letiad ge sslaas ¥ A0 jeadl saall 8 Aledl) i) jaiall dad uSe Chagia,
gl B anas Gllia 5% yuaill gadll b adls Gl Jyslall gad) b Al
Gl Al zigai b baals 8yl Unne juriaS Uadl) s #3505 iliays (DAY
Mgl 8 2L gAY clrid) (3958 cilay il

1 gadl) Cluags

Cipall jrs ae dgayla A8y Ladiyy ()l Oaall o) 158 ApaLai@Y) Akl
g L)y dadll Sl aleasl e Gaypall jeu 8 5 a1 Jeny G ¢ )
¥ claidl e Jad) llall aleas) ) sa5 @3 Y cAaia¥l el
clpalial) 5aly) Atey Agdaal) cilatiall e iy sl callall 52l

Copeall Jaug e glaill ofaall Afias Led Auia) Jadlos padiudins Al (il
(84) el o3a iy ¢ a) Mlan) Asall ceililly ¢ gadill (oayalls ¢ gseall
22018 alal IV GsilS sed (ia 2012 alad SUI S jed e i 528l
1z dsaill Lpn 106 Absladl)

TB= B0 + B1*EX + B2*GDP + 3*M2 + £

S Isadl dal e pall) gadl e cibaiall dglu Jidats pasd 00 BCM gisa Wi 3 il mnss
dashll gl e cplsall

Sl DL st 8 sl JalSals d) il " (2011) sy dieled coldie i (Gas (age
8502 2011 Ly <05 228l 33 Al ¢ glally Al o ghal) Ak cipalall ladily Eagmdl 0345 Anals Al
LGaldl b sagase culilll P
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) S

-l sl Jiays aalil) uiall :TB

k) el €5 3y glsall Bsudl g L) Cajpall jaus tEX

10, ) Jleay) sl zilill :GDP

M samll (el M2

(@ 3saill EDlalas 20, B1, B2, B3

L Slsall Uasll e

bl 7 3gall) cifpiial ilanl) Ciuasl)

7 S5l il yrial dpagl) Afliany) Gunliall aal zil5 ¢(3) ad) Jsaal) s
Aoyl Galie Glon LA e Gl ey ial) dnple oy iyay o5l
gos5 LAY Jarque-Bera ,lialy shaliilly o i) ol el Gupliag 338 4l
Ll )

ol Y b exdid) cilarally alud) ded Leia lagylae L aly 8 davinall hlaaally alodl psand Aol degl) 16
AN Gand) Slenls Ad8e dee 358 DA Liaall Ailiaal dadl) ) ady 4

olinay 35l (mje) M Apsial) AKSH e iy smg call wal gl Cappetll S Adaall Alged) Ul ade 3lkayy 7
LasSall wilag e Lo gipaall Sleall ol Ay sul) 5yl allall st wlasglly ccijluaall zjla Jghiall i) 2 3l
OR0 B Blaally il Ayypndd) Bl gl ailags oY ailay (e (osSing) ) 4ns 4] liae (A5l
ciradl Sleall ol Adpadl e Al Glawsaly —aie aldll g il 1ala@Y) dolal Glawsd) G
c5Sal) g G (e 5pabiall Alasy) 5yl

chal) aal) lal 58 b el ses i) 280 Caay gy o '
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(TB) o) cibual) gpiial iliany) (ailadll :(3) o) Jgoal
(2018-2012) 55 JMA (EX) glsal cipal) jaoug

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 clyia Jdo alaie¥l cGaldl slae) ¢a :juaall

ole IS i et (b e ST Baa a3 el ol of (3) Jsxad) o
ole I o Hed (2 Jase Jae J8 QS Laiw e d JLLe 623 128 2018
140 ya3duhll 5,5 LA Jaall awgie 0lS i cgand Jlile 120 15 2012
O si—al «Jarque-Beray ,Lid¥ 4 LEd) «P-Valuey of Jaadiy ¢ d Jlike
sl amads ¥ (gladll Ghimal) e Dby L8 a5 ey Y05 Aysinall (551
. sxakall

Vsall Blie s . 67.9 (gilsal) Gl 8 4l dad ol cilSE Capall e Wl
o) Vsl Jlie G .J 588.27 alis 2012 alad G gl jed B SpeY)
311.26 o)laie Ayl 5558 A Jass iy 4 dad 112016 ale o JU el 8
Jarque-Bera LY 4 Llidl P-Value of aadl PP ) Nsall Jlia e L J
ai Y (@lsall Copall s e Sl (b & ey %5 Ayginall (55iann (s inal
sl aysll

tAiall) Jedbad) Gailad Lol

Loy hriall laaliie aus i Aiadll Jodladl Jdanl s Lyl 4y 0y sl
g paad) Agiajll Judldl pailiad any e olial Ll ally cLed alall olas)
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are o Jay L calal) olan) Al Al Ledl (3) ad)y IS (e Jaadly G
g paal) A3l Gl )i

Asaly e ll) daalls Lia) dwfyal) & purdia olad) L) Ayl e oladi
[N 7B B
9 0
100,000
10 ]
-200,000
-1 4 -300,000 |
-400,000
12 ]
500,000 |
13 -600,000 |
14 ~700,000 T T T T T T
. . . . . .
2012 " boia | ooia | sorz | so1e | 2017 | o018 2012 ' 2013 2014 2015 2016 2017 = 2018
LN_EX EX
600
6.5
500
6.0
400 |
55+ 300
5.0 200 |
45 100
o T T T T T T
4.0 . , . . . . 2012 ' 2013 2014 2015 2016 2017 = 2018
2012 2013 2014 2015 2016 2017 _ 2018

i) Auahall clpiia sladl £(3) o Jal

EViews9 claia Jdo alaieYl cGaldl slae) a1 jsaall
Multi—collinearity Test :4liiual) cpaiall G Aol sl jLEs)

yas Baadl G g paad) i)y Jalsy¥) cDlelea (4) o) dsand) maasy
Glsall Capall jan tAlEal) Gyaatiall o Adlaa) ANV iy Ay Ak A
(0.82) saiil) (myalls (gilsall Cayual) jaas ¢(0.85) (oans) Jaayl sl zlills
el Ll 2 haie dadivnn A ((0.94) saiill (myally  Jlaa) sl mlills
Ol e (gilsall Copall i Ay s WYy csal) Gaally oan) JlanY)
Lolal
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Ahal) cprial Bl ) cOlalan 1(4) aB)y Jgaad)

Variable TB EX GDP M2
TB 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 claia Jdo alaie¥l cGaldl dlae) a1 jdaall
Unit Root Tests :3aal) jda Las)

ol e e Atadll Q) (0588 o Tty Galiiall JalSl il elay
Chagys edadadl o2a i e aSallsangll jia Laal Jesi @lld Jaly clguis
iyl 3,58 DA cariall JS) Liasl) D) Galsa (pand ) asgll s jlaal
SLERY ((ADF) pousall Jlsd (oo pasis Wil Y) casgll j3a sl sass g
P- culS 138 L (HO s3jise s Apia)ll Aluludl) sansl) jia dgmss A codall dumjd
e pan s axell Ay Jiis %5 e ST T-Statistic aflbasy ALl Value
Jsaalls mmse s LS ol jia HLadl il copelal lag o(3jine e Alullll) o
Gdl die (PlalSia Lagl iny Lae «J5Y) 3yl 38T aay Pid 28 cianall of (5) A,

B 1~ ) d

dup) cpicial ADF AdgisSaad) SUA) il 1(5) o) Jgandl

Augmented Dickey-Fuller test statistic

Null Hypothesis: variable has a unit root

Test for unit root in: Level [F.D

Exogenous None Jalsil) da 0
LN_TB 0.31113 -14.55 1)
Prob.* 0.7733 0.0000

LN_EX 1.7285 -5.9776 1)

Prob .* 0.9791 0.0000

Test critical values: 5% -1.9445 -1.9445

EViews9 clajia Jdo alaie¥l c&aldl slae) ¢ @ 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 Jalsil) jLad)
eyl Jdlad) s Jashall Ja¥) 8 (lss dsms AnlSa) rel il JalSilly auady
bl iy L 0585 AU A JS 3 ol adly il 8 5jd) 5
LalSie il 13) Agiail) Judld) @bl L&l jasall Jaas¥) sS ASle e dyie)l
Lo laa @ily jue el lasil L 06Ss duie3ll Judld) cilily ol asly 435) ya
O ST apag AlCQY Gsmilasa JLEA) a3 o Haha Jadl) e JS 4] (aad

e e e S oz 3lall) (ggint Cua @il Jalall ania

AL aaall dpm b pad) () (6) o) dsandl (B suilasa il il 0l
Al Aypunall Al o o S5 AN (i e @llg @i JalS agag are
rie 1541 cualy ) dapall dadll o ST a5 ¢16.393 sl (LR) dslSay!
YV Ll ey Lae 3LalSie clyuial) ol Al A il Ju @llayg (%5 AN (g5t
e U Loo JalSie dnio dllia (s (Lo (50 el Gy LS gnny (e 2038
cJashll ol & A5 ABle agag

@ladl) Clisally iyl s (o idial) Jalsil) JLAN il 1(6) ) Jsaa

Hypothesized Figen 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 clada Jdo alaieYl cGaldl slae) a1 jsaall
Error Correction Model (ECM) :Uail) priaai z 3gad i
A Uil em i aa i) (o iy 3 sl i s i) JalSall 5
Glsal) ) uasill JaY1 & VDAY Cai Ae Gty Mlly «BECT» il 73 gal
A A s Alsa) sl & peall Akl 2@l o ) sl 2y (Ja¥1 Jysh
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JaV1 A Al A0 3 iy Ul mmna aa o G 8 ¢ el Ja¥) 8 B
2045kl

ol el shalall ¢y ane aat julae alg dnwll LSS =300 slaie b
:aglull Aslaall 335 (ECM) zigad il die (yfivia) (digad

Ayr =c+og yeq + @ Xq y F a3 Xp 4+t Qg Xie_y + Z?z_ll Dq; Ay +
?:10_1 Doy Ay + Z;Eo_l D3 Xy + o F z:iq:ko_1 Drer1; AXip_; + &

10l G

Auhall clyxial g Uay) clyd Jis P, ql, g2, ..., gk

S Gl A

o sl Uadl) as e

seially LN_TB sl yaxiall a5z daill cilpuitia e 4aLall Alslaal) Bl
L300 5 pealls 7 35aill iS5 LN_EX Jiiasal)

ALN_TB; = c + o; LN_TB_; + a LN_EX;_; + @;ALN_TB,_; +
@,ALN_TB,_, + @3ALN_EX,_; + @,ALN_EX;_, + .

:G'J}qﬂ\ Ghsie Je ECM G.J)A-.’ C_‘atu (7) ) Jsaall T

2 Jones, I.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 el Judladl Al Jalye (s Alaje culS g5 ddile sl Lgiasay cibiall po Jolaill i !
bt L ) Ghs i) 23l Aapa e g uriall ) ol iy Jagail) 138
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Jlaw gald o

WRPT IR e )5l Gyl e i A Al (ECM) Uadldl s 73 g aladii)

D(LN_TB) Aalal juial) cua Uadl) ol gz dgal s il 1(7) a8 Jgaad)

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 0.000735
Determinant resid covariance = 0.000630 Number of coefficients = 7
Schwarz criterion = -0.933947

EViews9 cilajia o alaicYl cdald) slae) e : jdaall
O G Joshally il ula¥ AS e Al il B gl Jeanldl (e
@lsall Cipall jaas sy yladll haall s el JaY) 8 Ll ADle
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s @) Ol e G Jashll Ja¥) e LoV ABle ge L o oS WS
AU drally gilsall Capall jr
EC = LN_TB - (7.2+ 0.80*LN_EX) 4
LN_TB =-7.2 - 0.80*LN_EX

Ja¥ e Ll edashall Ja1 e (gilsall Copall s dgina ) (1) pid i @
adl Cun el 2 @l Ohadl e (@lsall Cipall a1 elad il
LS Al ye (gsine

39% s hgaill hiia 8 il o o Ly 39% apail) Jalas deg caly o
sl Ghpall sai (A Shsdl (g

AU he gy are ) (2) J ales Ly (DW=2.09) (smsbaly (aysd da joidis @
Ll o 3 Ll

O J3l L ALl P-Value o 3 czsall dygima ) (F29.74) i dad 0l o
Myl sy G5 @ilsall Cipaall s s Ja) Al ADLe aag adf 6 5%
il Cum il Jal) 8 Uadll maai Jalas G 45%0 La Jdag cg ol
O (o Aiady Al Aadll ) aalill s b 3Ll @Al 3 ¢(-0.62)
et ey dushll Jal) 8 bl e (olal sl sl adl) ol ya¥)
dadia igan 58 35l gl agail e cre J31 Gpxin o (%62 laia
sl Gl e

Granger Causality Test :dyuwl) Lid)
DLl LS - iy LAY Jave 235l 8 clyiial) (s il JalSl ssas )

Oala¥) (3 L) Al ola) pan 815 (V) e aalgolal A R dgms — il

T b oaihe A DA Jlas) iy Aol Jae Chpaiall G dyshally spaill
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S «Granger 23 p Engle—Granger22 oy A Al olat) A8yl sl Tl
134 ((ECM) Lot pramact 358 (3 sl LR Sl il Aappla JIay) (g
gt b g ol (K 4ild 1S fitie Mol AilSie VAR zisai 3 yiiall il
Jsasl Aoy 365 gl 2aa3 Jal (10 VAR z3sai (re Fiiiddl «ZVECM Uil
Z3saill & chriall g saeall Jal) 8 RN o e a1 s o315 )
el i Cus il i L) A0 HLas) £l (8) Jsaal) maas
Mo Giie) (yisad ae LN_TB il Cars LN_EX il o (8) ady Jsaal
oy Y LN EX i) o) Js A adall duimgd (b b ey « %5 AN (g5iasn
Gsime 2ic LN EX il oy ¥ LN_TB i) (ff (s 4 (LN_TB il
Y LN_TB il o) 158 ) arall dpamp (mdy et ¥ Lyl 3 %35 4
JEicsal uriall (e aalg sladl Culd A A8e aag @iy (LN EX uxial) Cave

5% :\.1‘5.\’.4\ (S5 Aic LSJM‘ ub:\.d\ @lﬂ\ _).\a:\.d\ N Lﬁ)‘}“‘j\ LJJ.\AM P
Raalpl) il doadd) LR il (8) o g

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 clajia Jdo alaie¥l cdaldl dlae) e i jdaall

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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: akall GS}Q:\” dnadial) c)lasy)

cosill sl gsmd e aSt o oy k) 235l Aaia e 38T Jal e
L3 date e Ll oankal

teBloall (el aujsill Lad)

ey o ol Ll Ly 6550 (sl i€ 13 Le gl (SulS jLadl) pasiny
4 coal LAY ddloas) o) s G ls Jarque-Bera [lial milis 448, J<i)
Ll ssive (o ST Adlaay) dadll o Las p-value=0,82 dullaia) dais <0.38
s 558 ) o A el Gy 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

(sl ) i) ) il 1(4) o s
EViews9 clajia Jdo alaie¥l cdaldl alae) e i juaall
fsBloall AN bl ) Las)
U ie G Jla 4l e 28t G iy il 35l s (e B3 Jaal (1
Ljung-Box i) Jasiasy (Lgld ddasipe s lsall of (e b ol ¢ 1300 Lala Y
0 Al paall Ay B by pae ) LAY rd Gua o9) &) Jsaad) cpw WS
%05 AN (gsiua ie I3 D)) dgag ade
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VEC Residual Portmanteau Tests for Autocorrelations
Null Hypothesis: no residual autocorrelations up to lag h
Lags Q-Stat Prob. Adj Q-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 lags larger than the VAR lag order.
df is degrees of freedom for (approximate) chi-square distribution
after adjustment for VEC estimation (Bruggemmann, et al. 2005)

EViews9 clajia Jdo alaie¥l c&aldl slae) e @ juaall

1Ay o8l Llatay) Alag bl ciligla Julas

el bl jobiae HLEAY I V) asie e @l (e Bl 4y
o toabie il il paial Alania) Agysal) lania) Ay o ua b el
Duiia JSU el Ul 8 o) Jady ol g L) agihy ¢l uiiall
2200 chsid) e IS ) s o oS ccilisSa )

1-Variance Decomposition: (ulidl) GiligSa Julad—1

S LAY eday Gz dpaill B Aflstiall Carial) dpeal oalal) Jidad uSay
(1) Ganasll 5yl & il A sl aas el sl e Aliid) sl i
Ssludl Cuagd 3yl gaa) sas eyl chrial §f andi paidl b desal g
O om0l e il Clpie e cilevall Sl 48 Guld z 35l S
PUA z3saill e (e pxie IS L foial) e Slaseall (o axial Uadll gl

Ly — ol el e bl oY) W) 51 L(2007) s ol s caeal 485 (Jaiia ¥
22 tpa  J¥) 2l 22 Alad) cdglayls LalsBY) aglall Alae G2V e Lk
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3 G ()lail) iaal 5l & bl e (10) oy Jsaadl edans ¢ sl 55
Copall e 8 sl Uad ) 2y 30 ol cands il il 8 sl Uaad
@lnall Wasll Jiay Jsaall (ha (D 35anlld ¢ el 3yl i 558 Pl Al (g3lsal)
@lal) el e G Laadid (il e Ao aaid g5 AV saaeY) L
dada Gigaa i Y15y ol Ala e %100 sy (2Ll jriall)
20 %84.51 ) Jead aalills 32k cands el 8 asls (glme Cibadl laia
%15.48 s (g))sal) Copnall s Jisall suaiall of cpa A el ydie g5

el B el yde ore 2

s Uad) cpls ciligSa Jalad il :(10) a8 Jsaad)
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Response to Cholesky One S.D. (d.f. adjusted) Innovations
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