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Testing Balassa—-Samuelson Effect in the Egyptian Economy from
1980 to 2018

Abstract

This paper tests the Balassa-Samuelson effect (B-S Effect) in the
Egyptian economy from 1980 to 2018. This hypothesis states that when the
country tries to catch up with the economically developed countries, most of
the productivity gains appear in the sector producing tradable goods. Since
the prices of these goods are determined in the global markets, the relatively
accelerated productivity growth in these sectors will lead to an escalation of
wages, and it will also put upward pressure on wages in the non-tradable
sectors. However, the non—tradeable sectors suffer from a lower productivity
growth compared to the tradable sectors, and therefore if the non-tradeable
sectors respond to this increasing pressure on wages, they turn into
unprofitable sectors, and to continue working, they must raise prices of their
products rapidly. Accordingly, the reaction of the supply side to the increase
in productivity in the tradable sectors is the rise in the price level or inflation
rates, which in turn leads to an appreciation of the real exchange rate. Using
the autoregressive distributed lags model (ARDL), the results confirm that
Balassa—Samuelson effect cannot be rejected in Egypt in the long run, it is
rejected in the short run. Also, it provides some policy implications by which
policy makers can face the real exchange rate appreciation and its harmful

impact on the economy competitiveness.

Keywords: productivity, real exchange rate, cointegration, Balassa-

Samuelson effect, terms of trade
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ean o\E (e Jal 0TV Jidh Las Basaial) ASlaally clagy (LS5 opall ¢ 955V
daaliily Blaill AL bl daial) cleladl) i) o 36 A Ll LS coulatl
Db daia b 3ia3 a3bew 3 Y] sa plaill AL e aludl dsiall cule Usil
& Aady e A Jlae) 38 L Labor Participation Rate Jlall 4<)Lee daus
Jlaall Gl Ly alasiod Gpaleaidy) CludY) 4 5 ellily L afias aoe s
Opabisala—l¥l i Lo Hlas) ve S ol daluy) B8 bl
& Jslai .(Canzoneri, Cumby et al. 1999, Chong, Jorda et al. 2012)
Gkl Gsubigalia— ¥l A1 dimsd Slidl DA (e sadll 038w ddlall L)l
e i VAL ale e sl Jelal diie) 558 lae o grad) sla®y) clily Lo
COseabgala LVl Y el L) LaliY) (3558 aladials Yo ) A

sl Al -9

il gl <Yl

B-S Effect (subiselala¥l i dumji Hlas) say Casall Caaa (aa]
Mainy Cage Al lahal)l (abaiud dug cgradl slai@yl clly Lo Gl
Coudert, , Eita, Khumalo et al. (2020) 4saisu) ) zigaill Ao Gl
4aag (s3lly «Couharde, Delatte et al. (2018) 5 Couharde et al. (2013)
() €) a3y Aaladl

LNREER; = B,LNBS; + B,LNTTI; + f3GRNFASS;
+ & (14)

«t = 1980, --- ;2018 5l dlall o alea (n £ O &
bl (V) a8y Jsaad) desdh clysially peaidll) Canyal Laty
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GRNFASS, By Jya) il sai Jons

Pste IS @lily e Jseand) jrany clpriall oda uld S 7)a L Lads
:REER Juil) L&dal) Gipall ju qolill i) Yl

i ad gl) EER;; Jiadll (o V) )yl jo vy o8l e 5o
— Lgycme (A iaV) O aall (b oAl il eny o da wigic J ke A Laall
i toll 8P, oSl d) Sl Y il 8y ) Al Gl )
Db ) By Wy e i) e Ly e €8l 80 W)
((V0) iy A Dlaall Uiy asl_em o 52 89 ((P,,; coplaill cIS, &) 2 |
:&g:\ [PXS

23
REER;, = EER;; X —* (15)
Pw,t
.(Darvas 2021) ¢ by e
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(Darvas 2021) Ao slaie¥l Galdl dae) e 2 jaal)
H3Y AT Z\:\M\ fprial) + Ll
:BS Osabigala— VL ST (V)

b e Osabigela LG 5, 8 e 5 el Ll LaS LS
Relative Labor azll & ol

Y 3.\3 m'q“ (3‘9‘) 6“ g._ﬂ N

@
LWl did andl el el
Al L ddgs (8 plaall A L 5o alll 4 sl cleladly 5l asll
—b sl da e oL Egert (2002) dal—ass . o)l IS, il
il e Hlaill LG e alull damil) aleladll b 4y
Jsad) s Aa i) (s 09 Y ¢ Jallay L doa W s (g5lssin 050
eoal A sl il eladll 84 aluy) o acn el 1)) 5
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PN N Cj et Al )l P_Lu.i\ j 1 Cem (2014)
P NUNEIVRUEI VL JUEDY IS SOV YPN BEVRCHEIL - U B L
A Jeall G Al &) B)lsb 3k e Os—ubigala LV
oy J—eall & JISN &_aliy) il by (e sl eVl gl ol Wils), &
AL Ll A sl leladl 83 alil) 5w ) 8 s

fob LS dlan oy (gl (L 3ylaal

GDP;¢/Li:
wi i,
J=1(GDPe /L) ™

BSi; = (16)
DL Y sl w8 GDPy /Ly o) s
YoV AL oI PPP gl a5y &) Jalaiy Loasie o Sup¥l J¥oa Tod )
1 At & Total Employment Jleall IS 2y all o Loy wie
lS)>—a il § ATl an il O30 W b Wy, Ll o 5l
O bl od s e Jowanll o 50 89 N atdr o adu cpd ) j oyl
a—3y 4 Dledl W@ . 5 ((Couharde, Delatte et al. 2020)
Trade YT SN | R U U, | S O Sy SOV 1 S - £ @J_L.S\:\_u_;(\'\)
s e Loagia LS awiy a5 o(AJg0 YAT 34140 Vv ) Partners
oty I la g LSl DS ) glaall iV ol syl Al
(Y)
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B-S Effect

'

éub-“ ?WL.' Oﬁ)ﬂ‘ ;Eﬂl KL~ M‘ eWL.I

(N =18643) Trade Partners (N=3043)
(f) G ¢ js¥y
(2012-2008)
fe Al Al (b) &) ¢33y fen il Al
Weighting Systems (w) (2017-1973) Weighting Systems (w)
ke 8 il ¢l

(tv) sie 5 53

Couharde, Delatte et al. 2018, ) .. e al LISV L Al

el L} QA :J \ aall

(Couharde, Delatte et al. 2020
el e Uy Y A Gl e VA Do e gl Al s e (DL A
33 (e a2l iyl G da el e sal ol o il 5 s Uale Lalal
Al Y)Y V49T VA0 s oY) 8L Sage il o ey

-

Yo ales A VAAA Jie Jasagll (e ()81 il YOIV
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=== BS(186 ==@=BSH186 =@=BSTV186 BSf30 ==@e==BShH30 ==@=BSTV30
(Couharde, Delatte et al. 2020) Ao eVl Ealdl dac) e 1 jaall
TTI s (gl Jalall Jaes (V)

Sy 5l Lygiall Apusilly Gaendy (gylatll Jolil) Ve il 550 e Bl 5
Glylsll Basg daid clyige ) Export Unit Value Indexes ciljaliall sasg daid
Jgeanll 23380 )+ ulal) A ) dacally ulie (Import Unit Value Indexes
(slS5Y) Aatilly 8ylanll sanial) adY) jaige by B2l (e 4y Lalad) clild) e
-United Nations Conference on Trade and Development (UNCTAD)
:GRNFASS 3ia¥) Jsa¥) ila sai Jaae (V)

Lagshe icagall Jlg o) g g & al) cllal ol gy Lan s 3l) iV
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Gl sl e n v sl World Development Indicators

-World Bank (WB)

(Op—ssbigalia—l ¥l 581 5 g sl oyl e 3Ly
CJJ_A.J\ ‘)33_33 (.\:\_.3 &J}_ua «Robust 4 '\..\"\4‘9 4 3._\3\ le K} ‘r‘l dj_«.a‘jﬂ‘g
toh LS (Y E) Aaladll sl
LNREER, = B,LNBSb186, + B,LNTTI, + B;GRNFASS,

+e (141
LNREER, = B,LNBSb30, + B,LNTTI, + BsGRNFASS,
+e o (14.2)
LNREER, = B,LNBSf186, + B,LNTTI, + B3GRNFASS,
+e  (143)
LNREER, = B,LNBSf30, + B,LNTTI, + B;GRNFASS,
+e  (144)
LNREER, = B,LNBStv186, + B,LNTTI, + B;GRNFASS,
+e& (14.5)
LNREER, = B,LNBStv30, + B,LNTTI, + BsGRNFASS,
+e  (14.6)

Econometric Methodology bl AlaiBy) Lagia s Lalh
Yol asti Gisw (14.6) ) (14.1) e cVabeall 3 dacagall z3latll ol
okl AT e o e 9 diail) ALl dalal) JalSil sy gl A uaany
daplll Hlod) g Ss calblall Al Judlldl Stationarity Test ))siul (oo
PRI Cage lld gaaatly AN laaty) ACia uiaty o dgail) Cilabea il LaiDll)

253 59 0o (s)lly Augmented Dicky—Fuller (ADF) il jlgi- S jlosl
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Jlie i (Nonstationary 1) s (gl ¢ puiall driajl) dludall Cilily b sassl
Dickey and Fuller 1979, Dickey and ) Stationary )waN! sl (laasag aac
(Fuller 1981

29l Giladea il L Aiphll st ADF laal dam e sl
ol il 8 daimgh & LSl dam o) dusy .Parameter Estimation
cahriall Aol bl JalSs dajal ddide o5y (e hads ge Bl (A bl
(el 1 (0) Lhea A3y o JalSia Lguamsg oJ (1) (oY) 2D (e JalSia lguansd
Autoregressive dcjsall elayl s g3 SN plai¥) zigad o el Cage
cAllall oda & ol e aiynd S (53l <Distributed Lags (ARDL) Model
L) ) ALayl g Lais o J(0) S (1) chriad) JS culs] slge g
Cointegration Ja¥! dlish dle 15ay ,LasY Bound Test agaall Lol aladial
Wl epmat Jalang pesdll (a1 ilalee o Ll€a) ) A3l L clgilalaa jaiig
.(Pesaran and Shin 1998, Pesaran, Shin et al. 2001)

Lalall dapall 4 (V€) 8 Aaladl ARDL(p, q) I 7350 d2lua (S ¢ (a9
:(14.6) Y (14-1) oo Vel o Laad ol Sl cAY)

ALNREER, = —¢(oLNREER, _,
— (8,LNBS,_y + 8,LNTTI,_, + 5;GRNFASS,_,))
p—1 =
+ Z,-=1 a; ALNREER,_; + Z(yl_ ALNBS,_;
=0

]=
+ ¥, ALNTTI,_; + y3 ; ALGRNFASS,_;)

+ e (17)
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s (Cointegration jiall Julill Bound Test agaall Lol chaYs
JaVl b sl ciledadll aadius Cage (Pesaran, Shin et al. (2001) a3l
JalSs ange ¥V gl (Ja¥l Alsh ABle 3sap pre () (pered) il LAY skl
(e
Ho: 9,812 ana3 =0
(e JalSs aag (gl cda¥) Alish 3DLe Sgng) dal) sl e b
Hy:9,612ana3 # 0
die Adsaall deill xo F-Statistic HLaa¥) dilas) ded dlhe o 2l
Cilalae a el aay b Ladall g by ol Jod o dojlaad) ugiaal) il
I Ll ) Al (e slig bl (e KU aay z3saill uadlly dishall daY)

-Heteroskedasticity (plall <ld aae 41<i4 g Serial Correlation
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The Augmented Dickey— jjadll jlgd — Ko jlodl aladiud &3 ¢() £) a8 Aaledd)
& sl lehady A il (e yste US JalS5 435, e Casisll Fuller (ADF)
il e oY) ady dgandl 3 el A ) 55 (14.6) ) (14-1) e ¥ aladl)
el 4y (e JalSia zgaill Chyiia Ga itie (5 2ngh Y cpiize Ligina (Sgiune die
2 <55 WSLARDL(p, q) I z 35w aladie cald Jayi 1385 o (2) (sf canls 050
ol Jae e IS ) G i) o gmie ol Jld e AlalSie sl of e
LNBSf305 LNBSf186 Jis (jsubisala—lu¥ly jif Ganlia amss LNTTI sl
Lty Ll (Jo¥) Byall vie cpjiies (s o (1) SV 455 (e (olelSia LNBStv186 5
253 23 Vs palsicse (8 (s (51 I (0) Liea A5 (e JolSia Lapand «piial
23 3 ARDL(p, q) zise phaina il €3 LS clawdy Lues 2 Lk cansll
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A ADF -Statistic et

sl W GAN | slaay) & Fisal) alaay)

1(0) ('g_‘g(‘:’sg) - ('03.‘01323715) Cons. LNNEER,
1O | 50000 € |@oisy| Trend | ENBSD1S,
1O | o000y | > |@os0n| Trend | LNBSB3O.
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LD (_3.'0553% C%I:;ic;& (-()1;53:) C%lz:slif LNTTI,

1(0) . - ('06_‘0706035) - GRNFASS,

AlC e g el (<o o] i yoas 5 d P-Value' 3 ) s (el o a8)Y)

Yol Y ((VV) &) Aslail) asags N ARDL(p, @) 3 zises cilalaa il
Gills AIC jluna alasiuly clld 5 8y o(p, @) eladY) clidl JaaY) aaall aaad g
s el WS ((14.4) 5 (14.3) 5 (14.1) z3lall ARDL(3,4,4,3) 4agan 2aa3
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Oo Yaledll Wie i Y zalall paes b AY] dpsadil)l @l paially (gulisela

The Bound Test sgaall jLadf 4o (¥) a2 Joa

Model | @4D | a4.2) | a4.3) | a4.9) | a4.5) | (14.6)
= = = = = =
= = = = = =
= = = S = =

Yo = = = = = =

* = ) = @ < =
Selection - - ES - s -
-~ w - - w w

= R’ = & = =

Bound

ouncd 1 12.37 | 18.41 | 13.03 | 1256 | 27.25 | 20.76
F-Statistic

Bound Critical Values (BCVs)

Sig. Level 1% 5% 10%
Bounds I1(0) (1) I1(0) I(1) I1(0) (1)
BCVs S 17 6.36 4.01 5.07 3.47 4.45

Eviews galiy alaiiul dald) 2as) (e 1 juaall
chsiall ( da¥) dlgh ADle dgay e S ey dpladl bl e 3
DV z3gad alasiuly Akl 03gd Lushll dal) cilales 5 &3l alaial Jas
o) dalal) Aaladdl e Jg¥) acidl) lgainh LS ARDL dejsall elady) uliié o3 313
leaiash (U Gpabigalia— LVl ik dalad) Bl Genlid) e Galalls oSy (VY)
o sy (£) oy Jsaall ((14.6) U (14.1) (e ci¥aladlly (Y) o8 JSal e S
cClalaall 228
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(14.6) N (14.1) o ¥ leall Jughal) JaY) cilalea ki milii (¢) ad) Jgaa
Model (14.1) (14.2) (14.3) (14.4) (14.5) (14.6)

LNBSb186, 1.234%* - - - — -

LNBSb30, = 1.854%++ _ _ - -

LNBSf186, - - 1.297%* - - -

LNBSf30, - - - 1.304%¢ ~ -

LNBStv186, - - —_ _ 1.845%%+ _

LNBStv30, - - - - - 8175

LNTTI, 1.618*** | 1.911*** | 1.934*** | 1.895%** | 1.543*** | 1.913%**

GRNFASS; [70.00088%*%-0.00075%**-0.00106***}-0.00104***}-0.00075%**|-0.00078***

Adjusted R* 0.952 0.948 0.955 0.954 0.954 0.952

F-statistic 38.24 42.55 41.38 40.58 48.30 46.09
|Prob(F-Statistic)  (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

ECT (¢) -0.73 -0.54 -0.69 -0.70 -0.56 -0.54
P-Value (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
il Ao 1Y e Y Duginal) g ) s T Gaald) dae) Ga tuaall

1Y N 70 dgina (grime die 4 o il 2S5 o(£) by Jeaall (o ek LS

Slaidy) & B-S Effect ¢subisala—lu¥l il dacajd 383 ol o Jsil aalaioas
skl Jal) 8 cadd @lld LY VA Gle i V9AL ale e siad) 5l B (gyendl
%Y Jaa Relative Productivity Differentials duuall Lall) G)ls 5ol a5
@ Aot N TNVYYE G le zahi Aty Jladll ial) Cayall jaw gl )
Samuelson (1964) s Balassa (1964) lecasi) LS duaykh 3l Lghy Akl
BB dspy e g ally Al Lali)) Gl il Bl g il (iass elly
055 sabisabia— LVl 1 o e il oSl (JBall o e dliging (g5l
Ol AN Gaall asehalls auld Alla 8 1) Lisine (gries e 055 L e
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Y skl Ja¥1 Gty L o el ) 5 o and ecyal) ae A3l
el duailly =315 e Noureldin (2018) 4l Juags Lo aa 345 ¢ gads gala— ¥ L
oS (@l (e Dl i B3 o e st Al YOIV I Y ) el
o3 o e eV EY daay el Cipeall jew 83l ) g A1) Ay (Al
ae (ol il olSh Loy Gy juusin Ky Aallald) Al ae 43)kalls ddis a3 Aasdl
B8 i xie Labor Participation Rate Jlaadl 4S5L5w daws ) @i duca @ (3ean
O gm0 23 A5lRally Jlea) sl &30 e )l sl e aldie Yl daalsy)
Ll (5o 38 LS edplaall yue g dlatl) culeUnadl) oy 48,80 ade ae Gl 1S40
o ASY mia Aie) 58 Jal) Gl ks Gas Al Jae Ll 3l DAY
ped b lull o2 i LS . Lgaad)y Noureldin (2018) o all dsejl) 35al) e
Jie clahal)l e Jili e sae zl ae B-S Effect (gabigala—l¥l il dua
Ezzahid and Maouhoub 2020, Jangam and Rath 2020, Ontaneda )
.(Jiménez 2020, Eita, Khumalo et al. 2021, Ghosh, Nath et al. 2023

Jolall Y anse daal e bl Sl ad gAY Ayl il piniall Cailly W
IS e g /) Ligies Ao die 43) Cus ¢ ial) Cipall jeu o L3l 3 )
O Lo B daay sl Capall prw g Uyl oall dalall @Y aea b 50Ly) A
e JS oang Lo e o damll eday zlsall cawan /).4YE ) J) 0¥
Ligins p2e e 18T 3l Mansour and Hassan (2021) 5 Noureldin (2018)
Eita, ey ¢ jmn (b Adall Cipall jou e il & o) Jolal) iV aes
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Dependent Variable: D(LNREER)
Method: ARDL
Date: 07/08/23 Time: 04:14
Sample: 5 39
Included observations: 35
Dependent lags: 4 (Automatic)
Automatic-lag linear regressors (4 max. lags): LNBSB186 LNTTI GRNFA
Deterministics: Unrestricted constant and unrestricted trend (Case 5)
Model selection method: Akaike info criterion (AIC)
Number of models evaluated: 500
Selected model: ARDL(3,4,4,3)
Variable Coefficient Std. Error t-Statistic Prob.
COINTEQ* -0.730986 0.095381 -7.663842 0.0000
D(LNREER(-1)) 0.488123 0.115818 4.214582 0.0005
D(LNREER(-2)) -0.317961 0.114673 2. 772773 0.0121
D(LNBSB186) -0.675301 0.271214 -2.489923 0.0222
D(LNBSB186(-1)) -1.007771 0.384620 -2.620172 0.0168
D(LNBSB186(-2)) -1.075708 0.306076 -3.514514 0.0023
D(LNBSB186(-3)) -0.836513 0.262519 -3.186487 0.0049
D(LNTTI) -0.392473 0.181041 -2.167864 0.0431
D(LNTTI(-1)) -1.117123 0.239930 -4.656027 0.0002
D(LNTTI(-2)) -1.272242 0.259502 -4.902626 0.0001
D(LNTTI(-3)) -0.513872 0.251563 -2.042717 0.0552
D(GRNFASS) -0.000159 4.90E-05 -3.234120 0.0044
D(GRNFASS(-1)) 0.000199 8.87E-05 2.245695 0.0368
D(GRNFASS(-2)) 8.98E-05 5.64E-05 1.590709 0.1282
C -0.252996 0.053156 -4.759517 0.0001
@TREND -0.023793 0.003568 -6.667740 0.0000
R-squared 0.930326 Mean dependent var -0.011608
Adjusted R-squared 0.875320 S.D. dependent var 0.188897
S.E. of regression 0.066700 Akaike info criterion -2.273858
Sum squared resid 0.084528 Schwarz criterion -1.562842
Log likelihood 55.79252 Hannan-Quinn criter. -2.028415
F-statistic 16.91316 Durbin-Watson stat 2.234074
Prob(F-statistic) 0.000000
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Dependent Variable: D(LNREER)
Method: ARDL
Date: 07/08/23 Time: 04:14
Sample: 5 39
Included observations: 35
Dependent lags: 4 (Automatic)
Automatic-lag linear regressors (4 max. lags): LNBSB30 LNTTI GRNFASS
Deterministics: Unrestricted constant and unrestricted trend (Case 5)
Model selection method: Akaike info criterion (AIC)
Number of models evaluated: 500
Selected model: ARDL(3,4,3,1)
Variable Coefficient Std. Error t-Statistic Prob.
COINTEQ* -0.542480 0.058754 -9.233076 0.0000
D(LNREER(-1)) 0.524355 0.092713 5.655695 0.0000
D(LNREER(-2)) -0.441535 0.108009 -4.087940 0.0005
D(LNBSB30) -0.547089 0.269097 -2.033050 0.0543
D(LNBSB30(-1)) -0.721742 0.309510 -2.331888 0.0293
D(LNBSB30(-2)) -1.054397 0.282498 -3.732408 0.0012
D(LNBSB30(-3)) -0.798542 0.276837 -2.884523 0.0086
D(LNTTI) -0.244713 0.189539 -1.291097 0.2101
D(LNTTI(-1)) -0.867322 0.214125 -4.050535 0.0005
D(LNTTI(-2)) -1.046429 0.240844 -4.344837 0.0003
D(GRNFASS) -0.000165 4.16E-05 -3.967110 0.0007
C -0.195987 0.045318 -4.324689 0.0003
@TREND -0.028549 0.003670 -7.779560 0.0000
R-squared 0.911339 Mean dependent var -0.011608
Adjusted R-squared 0.862978 S.D. dependent var 0.188897
S.E. of regression 0.069923 Akaike info criterion -2.204293
Sum squared resid 0.107563 Schwarz criterion -1.626593
Log likelihood 51.57513 Hannan-Quinn criter. -2.004871
F-statistic 18.84458 Durbin-Watson stat 2.591321
Prob(F-statistic) 0.000000
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Dependent Variable: D(LNREER)
Method: ARDL
Date: 07/08/23 Time: 04:14
Sample: 5 39
Included observations: 35
Dependent lags: 4 (Automatic)
Automatic-lag linear regressors (4 max. lags): LNBSF186 LNTTI GRNFA
Deterministics: Unrestricted constant and unrestricted trend (Case 5)
Model selection method: Akaike info criterion (AIC)
Number of models evaluated: 500
Selected model: ARDL(3,4,4,3)
Variable Coefficient Std. Error t-Statistic Prob.
COINTEQ* -0.696440 0.088514 -7.868116 0.0000
D(LNREER(-1)) 0.473805 0.117670 4.026541 0.0007
D(LNREER(-2)) -0.356102 0.113941 -3.125318 0.0056
D(LNBSF186) -0.711369 0.268907 -2.645409 0.0160
D(LNBSF186(-1)) -0.923448 0.388727 -2.375568 0.0282
D(LNBSF186(-2)) -1.099809 0.298431 -3.685299 0.0016
D(LNBSF186(-3)) -0.787174 0.255349 -3.082738 0.0061
D(LNTTI) -0.369119 0.170584 -2.163850 0.0434
D(LNTTI(-1)) -1.261551 0.248384 -5.079034 0.0001
D(LNTTI(-2)) -1.409441 0.263792 -5.343008 0.0000
D(LNTTI(-3)) -0.589709 0.251312 -2.346522 0.0299
D(GRNFASS) -0.000186 4.97E-05 -3.744959 0.0014
D(GRNFASS(-1)) 0.000254 9.15E-05 2. 776117 0.0120
D(GRNFASS(-2)) 0.000114 5.65E-05 2.026747 0.0570
C -1.435801 0.183598 -7.820331 0.0000
@TREND -0.021266 0.003205 -6.635633 0.0000
R-squared 0.935510 Mean dependent var -0.011608
Adjusted R-squared 0.884596 S.D. dependent var 0.188897
S.E. of regression 0.064170 Akaike info criterion -2.351173
Sum squared resid 0.078239 Schwarz criterion -1.640157
Log likelihood 57.14553 Hannan-Quinn criter. -2.105730
F-statistic 18.37449 Durbin-Watson stat 2.316873
Prob(F-statistic) 0.000000
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Dependent Variable: D(LNREER)
Method: ARDL
Date: 07/08/23 Time: 04:14
Sample: 5 39
Included observations: 35
Dependent lags: 4 (Automatic)
Automatic-lag linear regressors (4 max. lags): LNBSF30 LNTTI GRNFASS
Deterministics: Unrestricted constant and unrestricted trend (Case 5)
Model selection method: Akaike info criterion (AIC)
Number of models evaluated: 500
Selected model: ARDL(3,4,4,3)
Variable Coefficient Std. Error t-Statistic Prob.
COINTEQ* -0.706466 0.091468 -7.723624 0.0000
D(LNREER(-1)) 0.476845 0.118288 4.031207 0.0007
D(LNREER(-2)) -0.338254 0.116101 -2.913458 0.0089
D(LNBSF30) -0.655993 0.269465 -2.434432 0.0249
D(LNBSF30(-1)) -0.929147 0.389193 -2.387367 0.0275
D(LNBSF30(-2)) -1.088457 0.296827 -3.666969 0.0016
D(LNBSF30(-3)) -0.732250 0.249981 -2.929226 0.0086
D(LNTTI) -0.366334 0.172310 -2.126012 0.0468
D(LNTTI(-1)) -1.282478 0.251377 -5.101813 0.0001
D(LNTTI(-2)) -1.396000 0.263286 -5.302220 0.0000
D(LNTTI(-3)) -0.627475 0.255979 -2.451274 0.0241
D(GRNFASS) -0.000180 4.93E-05 -3.662775 0.0017
D(GRNFASS(-1)) 0.000253 9.21E-05 2.743548 0.0129
D(GRNFASS(-2)) 0.000111 5.73E-05 1.938645 0.0675
C -1.269352 0.165492 -7.670173 0.0000
@TREND -0.021747 0.003325 -6.540031 0.0000
R-squared 0.934256 Mean dependent var -0.011608
Adjusted R-squared 0.882352 S.D. dependent var 0.188897
S.E. of regression 0.064791 Akaike info criterion -2.331916
Sum squared resid 0.079760 Schwarz criterion -1.620900
Log likelihood 56.80854 Hannan-Quinn criter. -2.086474
F-statistic 17.99989 Durbin-Watson stat 2.288587
Prob(F-statistic) 0.000000
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Dependent Variable: D(LNREER)

Method: ARDL

Date: 07/08/23 Time: 04:13

Sample: 5 39

Included observations: 35

Dependent lags: 4 (Automatic)

Automatic-lag linear regressors (4 max. lags): LNBSTV186 LNTTI
GRNFASS

Deterministics: Unrestricted constant and unrestricted trend (Case 5)

Model selection method: Akaike info criterion (AIC)

Number of models evaluated: 500

Selected model: ARDL(3,4,3,1)

Variable Coefficient Std. Error t-Statistic Prob.
COINTEQ* -0.561585 0.049989 -11.23414 0.0000
D(LNREER(-1)) 0.471946 0.084411 5.591018 0.0000
D(LNREER(-2)) -0.426835 0.094746 -4.505064 0.0002
D(LNBSTV186) 0.031605 0.207668 0.152192 0.8804

D(LNBSTV186(-1)) -0.704625 0.227485  -3.097460 0.0053
D(LNBSTV186(-2)) -0.419936 0.216756  -1.937369 0.0656
D(LNBSTV186(-3)) -0.961851 0.198077  -4.855938 0.0001

D(LNTTI) -0.586030 0.176445 -3.321314 0.0031
D(LNTTI(-1)) -0.963641 0.209689 -4.595570 0.0001
D(LNTTI(-2)) -1.137687 0.223323  -5.094348 0.0000
D(GRNFASS) -0.000150 3.41E-05 -4.405653 0.0002

C 0.802241 0.091033 8.812679 0.0000

@TREND -0.040179 0.004094 -9.813792 0.0000

R-squared 0.921627 Mean dependent var -0.011608
Adjusted R-squared 0.878879 S.D. dependent var 0.188897
S.E. of regression 0.065741 Akaike info criterion -2.327644
Sum squared resid 0.095081 Schwarz criterion -1.749943
Log likelihood 53.73377 Hannan-Quinn criter. -2.128222
F-statistic 21.55920 Durbin-Watson stat 2.081603
Prob(F-statistic) 0.000000
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Dependent Variable: D(LNREER)

Method: ARDL

Date: 07/08/23 Time: 04:13

Sample: 5 39

Included observations: 35

Dependent lags: 4 (Automatic)

Automatic-lag linear regressors (4 max. lags): LNBSTV30 LNTTI GRNFA
Deterministics: Unrestricted constant and unrestricted trend (Case 5)
Model selection method: Akaike info criterion (AIC)

Number of models evaluated: 500

Selected model: ARDL(3,4,3,1)

Variable Coefficient Std. Error t-Statistic Prob.
COINTEQ* -0.542893 0.055361 -9.806436 0.0000
D(LNREER(-1)) 0.554381 0.089564 6.189778 0.0000
D(LNREER(-2)) -0.459105 0.103728 -4.426065 0.0002
D(LNBSTV30) -0.665124 0.261807 -2.540515 0.0186

D(LNBSTV30(-1)) -0.589816 0.304879  -1.934593 0.0660
D(LNBSTV30(-2)) -1.042840 0.275040 -3.791589 0.0010
D(LNBSTV30(-3)) -0.828061 0.257203  -3.219486 0.0039

D(LNTTI) -0.257978 0.182461 -1.413879 0.1714
D(LNTTI(-1)) -0.851940 0.205546  -4.144758 0.0004
D(LNTTI(-2)) -1.079682 0.230949 -4.674981 0.0001
D(GRNFASS) -0.000180 4.08E-05 -4.401369 0.0002

C -0.238024 0.044975 -5.292389 0.0000

@TREND -0.027934 0.003416  -8.176711 0.0000

R-squared 0.917966 Mean dependent var -0.011608
Adjusted R-squared 0.873220 S.D. dependent var 0.188897
S.E. of regression 0.067259 Akaike info criterion -2.281987
Sum squared resid 0.099522 Schwarz criterion -1.704286
Log likelihood 52.93476 Hannan-Quinn criter. -2.082564
F-statistic 20.51517 Durbin-Watson stat 2.567060
Prob(F-statistic) 0.000000
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