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The research aims to study the relationship between the
changes of exchange rate and the trade balance in Egypt using

quarterly data over the periods 2002-2013 and annually data
over the periods 1980-2014. In This study, we used the ARDL-
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Bound test technique of cointegration and the error-correction
model to investigate the relationship between the exchange rate
and the trade balance.

The results of analysis indicate that there is a positive
relationship between the real exchange rate and the trade
balance in the long run and in the short run. Using the quarterly
data, the results confirm the existence of a long-run equilibrium
relationship between the real exchange rate and, the ratio of
exports to imports; and the increasing in the real exchange rate
improves the trade balance in the long run and in the short run.
On the other side, the results using annually data do not confirm
the existence of a long-run equilibrium relationship between the
real exchange rate and the ratio of exports to imports, but they
show that the increasing in the real exchange rate improves the
trade balance in case of Egypt.
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52 s lady¥- Cointegration il JalSill asede aadiny
chsidl gp da¥) Ak -igls e Ji el - e BDle
Zamasi 7 dgal Aé Ly idall Jolall Jilatl Jase e ST @lia Aol
p ) SN Uadl) mpma 3500 330y Engle— Granger 3 G, . Uaall

q Pl

Alog TBy = o + Y wjAlog TBy+ > Bi Alog YE
=1 i=0

P2 P3
+ 3 vi Alog YWy + 3 i A log RERy
i=0 i=0
Y et U

«q Jiaiy caanly elal 55 43 (¥) Adlaall e (Jlpdiall 2al) 1) Jiai Can
Ayl ilyiially aalll jiall lag length ¢Us¥i il sxe p3 Py Py
Cilpsidl aaea 058 of Engle-Granger slul Galai cllaiy . Jigil) e
et s ¢ f1) gm gl AV Ayl e integrated dliSia (Y) o8 dalaall 8
Sl 058 of caas g o h (il daps o integrated AlaiSie ¢5S5 o s
Op da¥l Ak ADle dla 058 ga @y [0) i sl stationary
Fiad) Uil poams 2390 sl (s (sing o) oy Lladl) 3 il
risall Jolsill Jlay LSl e gy cul€ ) s A daadl L(£) Q) Alaladly
Al (£) pd) Aolae oy culS 13 Al JaY) Al 4D Qs (o Lot

.(Bahmani-Oskooee & Harvey,2010, p. 1070) 45,
O 1A Alls b aadis sl Jelsall Y (gal Ak dua
s A Gandly /(0) aii ol oSl (F) @y Abled) 8 i) (s

£10 Btadll g sluasBhl dpalal) ddasal)

(4)



°-‘:‘°O\-.W3J:‘-P.‘-‘ ' g S o gl (e diall La A dasll agdias
Gy capaly Pesaran (2001) tlsdl ddplll o3 L/ (1) aamiy oSk
A Jaadl 13 W, LARDL-bounds test approach ssaall jlaa) Jdase
SIS (7) o8y Asladll o gt (GHlpdall 2all A sla)

& =Log TBy — a — B log YE; — y log YW, - ) log RER;
o Aalaall 3 e Gagpnilly Ailad) Asleall o saaly sUal 558 Gakisg
: S (¢)

a pl
AlogTBy = a+ Y wyAlog TBj+ Y Bi A log YE
i=1 i=0

p2 p3
+ Y yiAlog YW, + 3 N Alog RER
i=0 i=0
+8; Log TBy; + 8, log YE,-| + &3 log YWy
+ 84 log RERy | + (°)
iDle a9ag ol chuidl o cointegrated msall JelSall agag LEAY
( F—test ) F sl lasiu) Pesaran -jiy ohwidl o Ja¥ dligh
Hi: 817 daadl Gajill dilie Ho: 81= 8= 03= 84= 0 panll (ad luay
cbusiall G sl JalSill a5ag Geuialy paall G Gl 807 837 847 0
A pab (ing bl s o daY) Agh Als ADe agay (gl
Aapad) el oY) aall o ST 4y puanall Fagloan! Lad (585 o cany paall
aally ¢ (1) aai bsiall JS of byl il dapall dedl AV aal) F A
(Pesaran, .(/(0) a5 chgiall JS of byl Jile dapall dagll oY
.Shin and Smith, 2001)
Sl o @i 4l ARDL Jase dpiadl Jolall Jilas iy
OB s SIS cendogeneity 3 ASGe cuiaty (gl A paadill @l paially Aasll
O day Ayl JSLa) Cuisty & ey W daY1 Spesly JaY) Ash
Heade L Hud) Sldadl & Jally (0 UYL dgngy il
.(Rehman and Afzal, 2003, P. 48) ¢S,

£ Blaill s SluaiBh dpaledf ddacall
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raliball -V
Slilag YV E-VAAL) Bl daad Aygie liky o dubjall aciad
Goliva o DULN Je Jouaall a5 (Y IV 00 Y) 5l ais Lgin ag)
International Finance Statistics, CD-ROM, October ¢ 1l aaill
agiall eVt Gipall jron sl Gopall jen clia (4 paaial 35,2015
s e b OoSleiad] Buldl HENl ( Spa¥) Vsl s (gyad)
2010=) Joadd Jea¥! ol il ) (il o paiind S . Spel
doall eliall aitll juldll W80 aasiuly o addl Jaall Lulges (100
Caxdiuly el Jaall e el il i (2010 = 100) esssal)
Sl I (F.OB ((Spal ¥ sile) Appuaall cpabiall sl s daall
2529 <) el GliaS (CLLF ¢ (Sopal g gpile) gyl bl
Auhall ailily (Alas¥) Galdls (ve) ) dgaalls (1p) 8y saall

A ;g —A
oY sehaal o o(Y oA =¥ 0¥ ) Byl A gl sl Ul Dla A oY
e Unit 100t tests saagll jia bl Gubi dpadl Jeldl Jidas 3
diple sl (LOg(TB) cilyylh M calpalall Lo sipyle sl ag Auball il paia
Log(YW) ¥l dadll aiyjlegly (LOG(YE) an b ddall Jaal)
28 (1) &) Jsiall pmgs -LOGRER) iiall Cipall o gl
s el b PP laaly ADF sl alaiul sasgll jia culylaal
ay —p3ll g L e oladly s s bl Jl 8 (s8] yay Bre il
v apledly i daall apledy sl Jiall agled of ) -dele
B Al e Gl 33 Sl I Jeatyy oSl e (sl Copall
M BN s Ly S (1) D am el A daal e ALl o588

A(0) s ol (Sl clylll I chliall L ailes) of
dgng DWEAY dgasll sl ehat 8 Jldasll AGEN sphaall Jicny
ok sl (0) o) Aalaall il DA e i) on Ja¥1 Ay Do
Glsadll sae pasd &5 a8y LFjlaal sl Ho: 8= 8= 83= 84= 0 axadl

gy : 5tadll g sluaiid dpalelt ddaalt
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Akiake Information Criteria jloal aladiuly WEE z3seill & sl
O g 3saill Gy Cus ARDL(2, 0, 0, 0) Jud¥) z35all 1S5 ¢(AIC)
codsyy Aliuall cilsidl G ela) Gl aag Yy il sadl 8 e Ua
Jola3 F dgilaanl daf o ani pibiall i gs cagaall sl 2o (Y) o35 Jsaall
Lgine (gsime e F I dajall Zadll JeY) aall o L0 a5 Lyy@ Y00

chaiall o da¥) Al )l ADle a4l i by %) -

zsadll abria o Saagll jia LIS Gaads @il 1(V) ad) Jgaa

ot BER
LRER LYW LYE LTB
ADF Test: -
-0.48 -2.21 -1.21 -3.51 Constant
(0.89) (0.21) (0.66) (0.012)
-3.49 -2.18 -0.50 -3.63 Constant &Trend
(0.053) 0.49) (0.98) (0.038)
PP Test:
-0.41 -2.40 -0.52 -3.37 Constant
(0.90) (0.15) (0.88) (0.017)
-2.63 -2.36 -4.6 -3.27 Constant & Trend
0.27) (0.39) (0.003) | (0.084)
¥ Al (e (3l Lyl
D(LRER) | D(LYW) | D(LYE) | D(LTB)
ADF Test:
-4.16 -4.02 . -3.24 - Constant
(0.00) (0.00) (0.02) -
-4.20 -4.02 -3.43 - Constant &Trend
(0.01) (0.02) (0.06) -
PP Test:
-5.06 -6.38 13.85 - Constant
(0.00) (0.00) (0.00) -
-5.11 -6.29 - - Constant & Trend
(0.00) (0.00) - -
I(1) I(1) I(1) 1(0) JalKill 45,50

Al ) jady L dija

p-value 3 Jiss a1 o aill ¢ Slas¥) Galdly

5tadll 5 MBS Laledl Alaalt

£A
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spaall Jliab sl Jalsall LEsl i(Y) o) Jsas
ARDL Bounds Test
Sample: 2002Q3 2013Q4
Included observations: 46
Null Hypothesis: No long-run relationships exist

Test Statistic Value k

F-statistic 3.648353 3

Critical Value Bounds

Significance 10 Bound  I1 Bound

10% 2.37 32
5% 2.79 3.67
2.5% 3.15 4.08
1% 3.65 4.66

(o) o dsandl Ll LLEAN Alaill il Leald ¢ ilaal! Galdl
haa¥! Galdl

Zamaal zisaly JaY) Al D i b Jien QWA sshal),

Aok A 8 Aai () o) Jpdn gnsyy <o) Saad ADLY S Laall
Ty iiadl il s (o Rty e 355 4 I iy (JaY!
gl M gan sl Capall e e V1 ol cclylll I cbatall
da¥l 8 ol sl st Geml lee cclajlll I cabaliall A
leds Longe Aiiall Copuall aa pilesl dplasi¥) ddeall of Cua (yshall
Yo Ay iall Cipeall jr 8 g iV o aaiy %) die Adlas) dygine
el GIX Ly % Y, Yo Ly oyl I abaliall daus salyy (M ogan
Dl a4l I JaY) seal WD il spmaal zigal i &5
opaill Ja¥ 8 laill ohaally (Adal Capeall e el O Ak
@il Capall e dplesll Jo¥1 ol el Adad) ol i Liad

£14 Bkl 5 sleatBh dalell Alaall
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s Jaladl 5080l daill f 2035 . %) die Lypine; L ge DLOG(RER)
3sag gl Hlas) A A L %) die dggiees Al EC(-1) Uaall
el Lo Jas lld (g Db . dgaill iyt o Jad) Ayl Asi3lss ADLe

Basy feaaal f dgaly Sal dligh Adyal) () A& Jsaa
" |IARDL Cointegrating And Long Run Form

Dependent Variable: LOG(TB)

Selected Model: ARDL(2, 0, 0, 0)

. [Sample: 2002Q1 2013Q4

Included observations: 46

Cointegrating Form

Variable Coef_ficient Std. Error t-Statistic Prob.

DLOG(TB(-1)) 0.161266  0.135414 1.190911 0.2407
DLOG(YE) 1.079533  0.342594 3.151060 0.0031
DLOG(YW) 0.635708  0.462643 1374078 0.1771
DLOG(RER) 1.037346  0.269117 3.854635 0.0004

EC(-1)  -0.827971  0.150191 -5.512791 0.0000

EC = LOG(TB) - (1.3038*LOG(YE) + 0.7678*LOG(YW) +
- 1.2529 *LOG(RER) — 12.4800 )

Long Run Coefficients

Variable Coefficient Std. Error t-Statistic Prob.

LOG(YE) 1.303830 0.402241 3.241416 0.0024
LOG(YW) 0.767790 0.506312 1.516437 0.1373
LOG(RER) 1.252878 0.315665 3.969007 0.0003

C -12.480023 2.743314 -4.549251 0.0000

(vo) oD Jsx> Ul Eviews.9 maliy phadsiuly Lalll slael @ jaadll
haa! Galll

£V 5laill s Aluaiihl dpaledf Alavall
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Wb B e Ghat¥ e Wi % AY o Cun dinedll deyu e Qyanill
e A DA dihead &3 JaY)
Wadly Ja¥t gk A o il i (Jaall el dpually
O Gaa oladll Ghsally aall Jaall o Auapke ADle agay N Ja¥) spad
36 %Y die Adbas) dgime ey daage aall Jaall 4plaaiVl dadeall
Loy cilalgll I chabaall Lo 5aly) M 5055 %) iy sl Jaal)
b5 Lpala Jaall 8 5ol of ey aay . yshall Ja¥) 8 Ly % VY
Sl Al i XS . gyl haadl b 3 Ly sl il
Loy WD aag 4l I Ja¥l spaead 480 S Ja) gl AN Addaidl)
SV s il Jaall sl o ol ol Ghsally ia) Jaa o
cul€ el Jaall Ayl Adadd) (K3 cclylgh) I chabaall ds saly)
Lgine e cuildy e ladl Jaall yjlaai) Aadadl) daghy 4jlie el & JF
Asileanl

Ay Jsaall gy (Yo 1€ —V4AL ) 3300 Ll clibad) Aa 8 : Ll
Glilall pladiul zisall Ghstie o saagll i cbhloal Guki =55 ()
L chaiall JS ol culi as agag Alla g adl ) il juis, L dge)
alS e oladly culi aa a5y Ala 3 W) o/ (1) AgY) Aspall e AlalSie
ahabiall A Sigle sl dube culf Cya diline cilays oo AlalSie il piiall
¥l addl daall Syplegd dluduy of (0) i ol Al @yl
hiall Cipall e dles) Al of (1) @f IV daalt oo Al
J(2) o Al Ayl e AlelSie
spall sl ehal b -l Lal WS — 408 sphall Ji,
(0) o) Aalaadl i P (e Shariall (pn JaY! Al ADle 35m LAY
piall Gaj Slaaly (Yo E=19A0) sl dygidl bl aladiuly 206 35
Aslalt clpadll dae agaad 2y JFlaal alaaialy Ho: §1= 8= 83= 84= 0

£V 3ladll g leaidUl dpalell Alaall
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zsall) i o Saagl) jia LI Gkl il 1(£) o) st

(1.: 3 giaad) ngu_ﬂ\)
el olaayl
" LRER LYW LYE LTB
ADF Test:
-2.91 -1.31 1.2 -2.48 Constant
(0.055) (0.61) (0.997) | (0.13)
-3.19 -1.74 -4.47 | -3.62 | Constant &Trend
(0.10) (0.71) (0.01) | (0.043)
‘ PP Test:
-1.85 -1.39 -1.23 -2.7 Constant
(0.35) (0.58) (0.65) (0.08)
-1.94 -1.83 -2.29 -3.67 | Constant & Trend
(0.61) (0.67) (0.43) | (0.039)
931 Aapall e (35 80 sy
Jb
D(LRER) | D(LYW) | D(LYE) | D(LTB)
ADF Test:
-3.18 -541 -3.06 -7.69 Constant
(0.03) (0.00) (0.04) (0.00)
-3.13 -5.47 - - Constant &Trend
(0.11) (0.00) - -
PP Test:
-2.99 -5.42 342 -7.66 Constant
(0.046) (0.00) (0.02) | (0.00)
-2.92 -6.13 -3.65 - Constant & Trend
(0.16) (0.00) (0.042) -
M‘ SalSs R..;J.)
I(1) 1(1) 1(1) I1(1) Constant
1(2) 1(1) I(1) 1(0) C&T

(10) ) Jsa Uil EViews.9 zeliy slasiul &aldl slael :jmaal

p-value W Jisi Gulgd¥ o adh ¢ Slaa¥t Galdl
«Akiake Information Criteria (AIC) il aladiuly WK »igall 8 '
il O g dgall aaly Cua ARDL(3, 1, 4, 1) Jumd¥l zgall oS
i aufs colaall Jaall e b sanly o Unl 5585 ) el i ol

£VY 3kadll g SadiU dpaledt Adyall
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Cipall uw yite 8 3aaly elal 3y aia¥) JRall i 4 olad
F aglas) 28 o asiy capaall HUal @it (0) o) dsas mamgy - Adall
Alginal die F 3 dapall dafll SV asdl e JE ag @ ¥,V Jalas
W5 Al g Y 4l i QU (%) %o (B ) dggiedd) dslisll
o6 5 Lo adf LEAYD 138 Al ay Leey ccbuiidll om Jal) Ak
sy Aumse bl masal dalead )00l Lol clS Uhall mpmaad #3508
claa¥t Galdl (ap) a8y Joaadl Hha) (dy5iee

sgiad) Jlgibe dlidall Salsill Laa) :(0) o) Jsia
ARDL Bounds Test
Sample: 1984 2013
Included observations: 30
Null Hypothesis: No long-run relationships exist

Test Statistic Value k

[F-statistic 2.109520 3

Critical Value Bounds

Significance 10 Bound  I1 Bound

10% 2.37 3.2
5% 2.79 3.67
2.5% 3.15 4.08
1% 3.65 4.66

(o) A Jsa> wlilyy Eviews.9 maly abaiuly Laldl shael :juaall
(rp) ¢ dyaall shasl s Lbuadll A0 Aeabidy o Slaa¥l Saldy
Slaa ¥ Baldly

Jall e (F) &) Al 42 lua sale) & Zalud) il e el
P Hall

D (Log TB ) = a, +a; D (log TB-;) + @, D (log YE ) +
a3 D (log YW ) + a 4 D (log RERy) + u ¢ (6)

£VY 5kadll g dlaldOU dpaladl Adaval)
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. Jigad &3 3y the first difference 1oV a0l (e Gopil JI D i Gua
chidl S pae e paldill IV dajall e Gl I sl
Sl Il ¥ AKaay cspurious regression cailill Hlasa¥l AlShe caiaily
alaziuly (1) by Asleddl a6 &0 885 (T) ad) Aabed) o die el )
a6 (1) o) Jsaall eaags OLS (ganall Glagyal dyyhs dygndl byl |
Bl iiad) Comall yran o Taiyk ADle 2gn5 I il iy . ikl
Cipall Saad (Ao Gl Ayl Aadedll paiall el of G gylal

s Jae 8 sl ) s pill) Wiy W%0 die ygines dimge Ay sl

T b el dane 53l I oy Banly Ryghe Ay a)l Chpeall e

il (Al bl Al WLy dghe ddais +,1 Gyl ) @l jaliall

Gyl N ahalall Ay Jdad) Jaall on dle Dle agng oo bl

chaball Ly ia¥) Jaall Gy ayh ADle ciang XS dggine e e,

Agina e Ui Ly iyl

R W EG L

Oisally Capeall e cilyad G A0 Julad Adlall Auball casgil
b @il ohall o oyl jru & bl 5 Galy « eme (8 ol
Jade hidall Jal€ill Jdad Candl axddal 2y el Ja¥ls dighall dad)
Obsally Capall yru o ADN Ay 8 Unill) mepnali zr3gaiy 35aall sl
Jlaill & Caeadindy ¢ Jsall 2l Gyaiea @lily e Luhall Ciadely . gyladll
ililyy Apllly (Y IY=Y 00 Y) sl Aygin ay @lily IV (i) il
(Y € —VAAL) il g

£V§ 5ladll g dluatsi dsalell Aaall
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(V) & dos

Dependent Variable: D(LOG(TB))
Method: Least Squares
Sample (adjusted): 1983 2013
Included observations: 31 after adjustments
Variable Coefficient P-value.
C 0.131273 0.2024
D(LOG(TB(-1))) -0.357942 0.0283
D(LOG(YE)) -2.865885 0.1903
D(LOG(YW)) 1.008713 0.2514
D(LOG(RERY)) 0.595816 0.0100
R-squared 0.402832 '
Adjusted R-squared 0.310960
F-statistic 4.384708 0.0076
Breusch-Godfrey Serial Correlation LM Test:
F-statistic 0.246210 0.7837
Obs*R-squared 0.623255 0.7323
Heteroskedasticity Test: Breusch-Pagan-Godfrey:
F-statistic 1.819093 0.1554
Obs*R-squared 6.778609 0.1481
Scaled explained SS 5.721528 0.2209
Normality Test:
Jarque-Bera 0.748722 0.6877

(r.0) ady Ustaall LR il duaiil il dasbaly . las¥! Galall
a1 Ll (ree) 5 Sl (11) ¢ Sl (i) oy <) o

sl Gpall e n Lk Wle 3smy G) Auball Gl

ool 3 A Cua L aealll JaY1 Gy daghll JaY) (B lad) Glsally

Cipall Jra on da¥ Ak ADle aag Al Lgia al) bl sty

N u}an e b g1 ofs @l I clalall day sl
opalll Ja¥) (g daglall daY1 b (olall haal) sy

t£vo : Bladll s aiih dpalall dlaall
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enlS Jadh Jaall dylaaiyl Aadeddl of G cgladll haally Jaall Jaal
lessba Jaall o salyll o (i 1aay %) ie dflas] sine Lely Ange
g S Lol haddl (b uad Sy iyl Jila Z b sal)
ang 4l I Ja¥) syual ADLY G JaY1 Alsl Al dalaiall ¢lgu il
gima g @il o8 (@laill ohadly oY) daal g Lk Dl
ibas

Dl 35m gl bl alasiuly ) 45 Y LAY calall e
of o 35 calS gly eladll ohsally (Aaall Cipall e gn Ja¥) sk
e Al 3 ol Ofaall peny Al Copall b g i,V

D op Ak D aag 4l alla b b st of A
Aagll & (aliy) Jally cllll I ahalall Gy dgal Gl
ol il et A aala oF (S (graall 4iall Adaal Lalal)
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Dependent Variable: LOG(TB)

Method: ARDL

Sample (adjusted); 2002Q3 2013Q4

Included observations: 46 after adjustments

Maximum dependent lags: 6 (Automatic selection)

Model selection method: Akaike info criterion (AIC)
Dynamic regressors (6 lags, automatic): LOG(YE) LOG(YW) LOG(RER)
Fixed regressors: C

Number of models evalulated: 2058

Selected Model: ARDL(2, 0, 0, 0)

Note: final equation sample is larger than selection sample

Variable Coefficient  Std. Error t-Statistic Prob.*

LOG(TB(-1)) 0.333296  0.145359  2.292912  0.0272

LOG(TB{-2)) -0.161266  0.135414 -1.190911 0.2407
LOG(YE) 1.079533  0.342594 3.151060 0.0031
LOG(YW) 0.635708  0.462643 1.374078 0.1771

LOG(RER}) 1.037346  0.269117 3.854635 0.0004

C -10.33309 2.928619 -3.528316 0.0011

R-squared 0.556321 Mean dependent var -0.637505
\Adjusted R-squared 0.500861 S.D. dependent var 0.178105
S.E. of regression 0.125831 Akaike info criterion -1.186649
Sum squared resid 0.633336 Schwarz criterion -0.948131
Log likelihood 33.29293 Hannan-Quinn criter. -1.097299
F-statistic ’ 10.03105 Durbin-Watson stat 1.820321
Prob(F-statistic) 0.000003

*Note: p-values and any subsequent tests do not account for model
selection.
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Sample: 2002Q1 2013Q4
Included observations: 46
Q-statistic probabilities adjusted for 2 dynamic regressors

Autocorrelation Partial Correlation AC PAC Q-Stat Prob*

M.

| . |1 0073 -0073 02603 0.610

| . |2 -0.025 -0.030 02904 0.865

| M. |3 -0.104 -0.101 0.8456 0.839

| % ]4 0159 0.176 2.1737 0.704

| % |5 0.114 0.087 2.8783 0.719

| = |6 -0.221 -0.256 5.5832 0.471

| ™ |7 0.136 0.243 6.6354 0.468
g ]. |8 0.017 -0.034 66525 0.575
R . lo 0062 -0.046 6.8823 0.649
o . |10 -0.249 -0.149 10.677 0.383

I

I

I

I

|

l

|

|

I

|

o
L
|

I

], |11 -0.098 -0.064 11.288 0.419
M. |12 -0.061 -0.159 11.527 0.484
. [13 0075 0.162 11.906 0.535
1. |14 0.009 -0.019 11.912 0.613
*. |15 0.025 0.101 11.956 0.682
|. |16 0.035 -0.015 12.047 0.741
. |17 -0.042 -0.008 12.181 0.789
M. |18 -0.093 -0.168 12.867 0.799
], |19 -0.148 -0.044 14.662 0.744
J* |20 0.143 0.085 16.411 0.691

*Probabilities may not be valid for this equation specification.
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IARDL Bounds Test

Sample: 2002Q3 2013Q4

Included observations: 46

Null Hypothesis: No long-run relationships exist

Test Statistic Value k

F-statistic 3.648353 3

Critical Value Bounds

Significance 10 Bound 11 Bound
10% 2.37 3.2
5% 2.79 3.67
2.5% 3.15 4.08
1% 3.65 4.66
ITest Equation:

Dependent Variable: DLOG(TB)
Method: Least Squares
Sample: 2002Q3 2013Q4
Included observations: 46

Variable = Coefficient Std. Error t-Statistic Prob.

DLOG(TB(-1)) 0.183507 0.157212 1.167256  0.2500
C -5.299589  3.567664 -1.485451  0.1453
LOG(YE(-1)) 0.259634 0.406516 0.638680 0.5267
LOG(YW(-1)) 0.613633 0.504974 1.215178  0.2314
LOG(RER(-1)) 0.420532 0.341217 1.232450 0.2250 °
LOG(TB(-1)) -0.743618 0.203927 -3.646488  0.0008
R-squared 0.324470 Mean dependent var 0.001861
|Adjusted R-squared0.240029 S.D. dependent var 0.164724
S.E. of regression  0.143601 Akaike info criterion -0.922454
Sum squared resid 0.824845 Schwarz criterion -0.683936
L.og likelihood 27.21645 Hannan-Quinn criter. -0.833104
F-statistic 3.842550 Durbin-Watson stat 1.972364

Prob(F-statistic) 0.006162
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Dependent Variable: LOG(TB)
Method: ARDL
Sample (adjusted): 1984 2013
Included observations: 30 after adjustments
Maximum dependent lags: 4 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (4 lags, automatic): LOG(YE) LOG(YW) LOG(RER)
Fixed regressors: C
Number of models evalulated: 500
Selected Model: ARDL(S3, 1, 4, 1)
Note: final equation sample is larger than selection sample

Variable Coefficient Std. Error t-Statistic Prob.*
LOG(TB(-1)) 0.387166 0.188928 2.049285 0.0562
LOG(TB(-2)) 0.220986 0.201671 1.095777 0.2885
LOG(TB(-3)) 0.524933 0.229136 2.290925 0.0350

LOG(YE) -6.795622 2.860545 -2.375639 0.0295
LOG(YE(-1)) 5.693715 2.609609 2.181826 0.0434

LOG(YW) 2.015379 1.081605 1.863322 0.0798
LOG(YW(-1)) -0.235542 1.210843 -0.194527 0.8481
LOG(YW(-2)) 0.564653 1.181389 0.477956 0.6388
LOG(YW(-3)) -0.108183 1.180624 -0.091632 0.9281
LOG(YW(-4)) 0.716762 1.040713 0.688721 0.5003

LOG(RER) 0.481468 0.272451 1.767173 0.0951
LOG(RER({(-1)) -0.478310 0.249232 -1.919134 0.0719

C -8.343332 3.972837 -2.100094 0.0510
R-squared 0.836919 Mean dependent var -0.993039
Adjusted R-squared 0.721802 S.D. dependent var 0.336797
S.E. of regression 0.177642 Akaike info criterion -0.319413
Sum squared resid 0.536462 Schwarz criterion 0.287772
Log likelihood 17.79120 Hannan-Quinn criter. -0.125169
F-statistic 7.270203 Durbin-Watson stat 1.536058
Prob(F-statistic) 0.000149

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

£9) 5ladll 5 a8 dpalad) Alavall




oA lundi s 3

Il 1 paall e Aviall A MBI Aalll audas i

(ve) ("BJ Jys>

ample: 1980 2014
Included observations: 30

Q-statistic probabilities adjusted for 3 dynamic regressors

Autocorrelation  Partial Correlation AC PAC Q-Stat Prob*
[*. | . *. | 1 0178 0.178 1.0447 0.307]
*. | o 2 0.160 0.133 19218 0.383
*. | | 3 0.123 0.079 24597 0.483
[*. | e 4 0.083 0.034 27163 0.606
S o 5 0.025 -0.020 27411 0.740
A A 6 -0.138 -0.172 3.4989 0.744
A A 7 -0.119 -0.096 4.0891 0:769
/. Ao 8 -0.167 -0.113 5.3013 0.725
LI A 9 -0.263 -0.192 84708 0.487
R I A | 10 -0.289 -0.192 12.477 0.254
Ao [ .} 11 -0.188 -0.063 14.259 0.219
o ] 12 -0.062 0.055 14.464 '0.272
A S 13 -0.125 -0.057 15.353 0.286
L I o 14 -0.228 -0.231 18.472 0.186
S R - 15 0.052 0.057 18.644 0.230
e Al \ 16 -0.018 -0.093 18.667 0.286

*Probabilities may not be valid for this equation specification.
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Akaike Information Criteria (top 20 models)

K

cry

o (flunidy

P e e

. . i 3

b e

b e e ————

— e —————— e e g

U A ——

(2 ‘v ‘€ ‘e)ayv
(1L '2 ') ‘p)auy
(v 'v ‘2 ‘e)1ayv
(7 ‘v ‘1 ‘P)1a”Y
(v ‘2 ‘1 ‘€)1auv
(v ‘I ‘¥)Iadv
(2 ‘¢'t ‘e)auy
(L'v ‘2 'v)1Q4v
(e v 't ‘v)1Quv
(1 'y ‘e ‘e)1auv
(¢ 't 'z ‘e)1auy
(e 'zt 'e)1ayy
(2 ‘v ‘g ‘e)ayv
(12 1 ‘e)1auy
[ (2'v ‘1 ‘e)ayy
" (1 'y 1L ‘p)1ayy
(v 'y 1 e)1auy
(e 'y *t ‘e)ayy
(L 'y ‘2 ‘e)1auv
[ (v 4 ‘e)1ady

)

f dda

2y S Ay

ouR

-

4y



b3 rd e 3 G O sl o Al A AN Aailf (asdas

(Ae) 33.) Josa

ARDL Bounds Test

Sample: 1984 2013

Included observations: 30

Nuil Hypothesis: No long-run relationships exist

Test Statistic - Value k

F-statistic 2.109520 3

Critical Value Bounds

Significance 10 Bound 1 Bound
10% 2.37 3.2
5% 2.79 3.67
2.5% 3.15 4.08
1% 3.65 4.66
Test Equation:

Dependent Variable: DLOG(TB)
Method: Least Squares
Sample: 1984 2013

Included observations: 30

Variable - Coefficient Std. Error t-Statistic Prob.
DLOG(TB(-1)) -0.745919 0.244072 -3.056140 0.0071
DLOG(TB(-2)) -0.524933 0.229136  -2.290925 0.0350

DLOG(YE) -6.795622 2.860545 -2.375638 0.0295
DLOG(YW) 2.015379 1.081605 1.863322 0.0798
DLOG(YW(-1)) -1.173232 1.235378  -0.949695 0.3556
DLOG(YW(-2)) -0.608579 1.100070 -0.553218 0.5873
DLOG(YW(-3)) -0.716762 1.040713  -0.688721 0.5003
DLOG(RER) 0.481468 0.272451 1.767173 0.0951
C -8.343332 3.972837 -2.100094 0.0510
LOG(YE(-1)) -1.101908 0.547517 -2.012555 0.0603
LOG(YW(-1)) 2.953069 1.434341 2.058833 0.0552
LOG(RER(-1)) 0.003158 0.191278 0.016509 0.9870
LOG(TB(-1)) 0.133086 0.215415  0.617811 0.5449
R-squared 0.620740 Mean dependent var 0.014099
Adjusted R-squared 0.353027 S.D. dependent var 0.220852
S.E. of regression 0.177642 Akaike info criterion -0.319413
Sum squared resid 0.536462 Schwarz criterion 0.287772
Log likelihood -17.79120 Hannan-Quinn criter. -0.125169
F-statistic 2.318679 Durbin-Watson stat 1.536058
Prob(F-statistic) 0.055242
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ARDL Cointegrating And Long Run Form
Dependent Variable: LOG(TB)
Selected Model: ARDL(3, 1, 4, 1)
Sample: 1980 2014
Included observations: 30

Cointegrating Form

Variable Coefficient Std. Error t-Statistic Prob.
DLOG(TB(-1)) -0.745919 0.244072  -3.056140 0.0071
DLOG(TB(-2)) -0.524933 0.229136  -2.290925 0.0350

DLOG(YE) -6.795622 2.860545 -2.375639 0.0295
DLOG(YW) 2.015379 1.081605 1.863322 0.0798

- DLOG(YW(-1)) -0.564653 1.181389 -0.477956 0.6388
DLOG(YW(-2)) 0.108183 1.180624 0.091632 0.9281
DLOG(YW(-3)) -0.716762 1.040713 -0.688721 0.5003
DLOG(RER) 0.481468 0.272451 1.767173 0.0951
CointEq(-1) 0.133086 0.215415 0.617811 0.5449

Cointeq = LOG(TB) - (8.2797*LOG(YE) -22.1893*LOG(YW) -0.0237
*LOG(RER) + 62.6915)

Long Run Coefficients

Variable Coefficient Std. Error t-Statistic Prob.
LOG(YE) 8.279695 12.072754 0.685817 0.5021
LOG(YW) -22.189251 34.067749 -0.651327 0.5235
LOG(RER) -0.023728 1.443902 -0.016433 0.9871
C 62.691491 100.576046 0.623324 0.5413
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Dependent Variable: D(LOG(TB)) '
Method: Least Squares
Sample (adjusted): 1983 2013
Included observations: 31 after adjustments
- Variable Coefficient Std. Error t-Statistic Prob.
. C 0.131273 0.100387 1.307670 0.2024
D(LOG(TB(-1))) -0.357942 0.154107  -2.322685 0.0283
D(LOG(YE)) -2.865885 2.130887 -1.344926 0.1903
D(LOG(YW)) 1.008713 0.859864 1.173108 0.2514
D(LOG(RER)) 0.595816 0.214449 2.778366 0.0100
R-squared 0.402832 Mean dependent var 0.010610
IAdjusted R-squared 0.310960 S.D. dependent var 0.218007,
S.E. of regression 0.180964 Akaike info criterion -0.434342
Sum squared resid 0.851452 Schwarz criterion -0.203053
Log likelihood 11.73230 Hannan-Quinn criter. -0.358948
F-statistic 4.384708 Durbin-Watson stat 2.137027
Prob(F-statistic) 0.007660
(11p) o do2
Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.246210 Prob. F(2,24) 0.7837
Obs*R-squared 0.623255 Prob. Chi-Square(2) 0.7323
(vep) ) Jos>

Heteroskedasticity Test: Breusch-Pagan-Go;ifrey

F-statistic 1.819093 Prob. F(4,26) 0.1554
Obs*R-squared 6.778609 Prob. Chi-Square(4) 0.1481|
Scaled explained SS 5.721528 Prob. Chi-Square(4) 0.2209
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Series: Residuals
Sample 1983 2013
51 = Observations 31
4. Mean 1.92e-17
Median -0.004740
Maximum 0.377615
34 Minimum 0.373313

Std. Dev. 0.168469
Skewness  -0.323961
Kurtosis 3.399817

Jarque-Bera  0.748722
Probabilty ~ 0.687728
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