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Résumé
L’étude a pour objectif d’analyser le succés de l'Ingénierie Financiére Islamique a trouver une
alternative aux obligations traditionnelles par le biais des sukuk islamiques, en comparant leurs risques, puis
en testant la relation causale entre eux et voir la possibilité d’une cointégration entre les indicateurs S&P
MENA des deux marchés islamiques : le marché des sukuk et le marché des obligations de la période de
2016 a 2021. En se basant sur la méthodologie de I'étude de cas du marché MENA et en utilisant une étude
économétrique de I'indice des sukuk islamiques et de I'indice des obligations.
Le résultat le plus important est la présence d’une relation de cointégration entre les sukuk et les obligations,
ce qui nous fournit deux explications. La premiére est que l'ingénierie financiére islamique a pu, a travers les
sukuk, contribuer a la réalisation de l'intégration financiére des deux marchés. En effet, les deux instruments
financiers ont obtenu des rendements quasi-égaux & un degré de risque similaire, ce qui fait des sukuk
islamiques une bonne alternative aux obligations dans la pratique, car il obtient un rendement proche de
celui-ci avec un risque plus faible, dans des conditions normales de marché. Quant a la deuxieme explication,
la synchronisation dans le mouvement indique que les sukuk islamiques sur le marché MENA sont trés
similaires aux obligations traditionnelles, ce qui met I'Ingénierie Financiére Islamique devant le risque de
perdre sa crédibilité islamique, qui peut résulter de cette convergence. Il est a noter que malgré les
nombreuses formes contractuelles des sukuk, il n'y a pas de bénéfice significatif de cette diversité, car le
marché des sukuk dépend largement du traitement des sukuk murabaha qui sont structurellement plus

proches des obligations traditionnelles.
les mots clés: Sukuk, Obligations, Ingénierie Financiére, Cointégration, MENA.

Abstract

The study aims to analyse the success of Islamic Financial Engineering in finding an alternative to
traditional bonds through Islamic sukuk, comparing their risks, then testing the causal relationship between
them and see the possibility of cointegration between the S&P MENA indicators of the two Islamic markets:
the sukuk market and the bond market from 2016 to 2021. Based on the methodology of the MENA market
case study and using a econometric study of the Islamic sukuk index and the bond index.
The most important result is the presence of a cointegrating relationship between sukuk and bonds, which
provides two explanations. The first is that Islamic financial engineering has been able, through sukuk, to
contribute to the achievement of financial integration of the two markets. Indeed, both financial instruments
have obtained almost equal returns at a similar degree of risk, which makes Islamic sukuk a good alternative
to bonds in practice, as it obtains a similar return with less risk, under normal market conditions. As for the
second explanation, the synchronization in the movement indicates that Islamic sukuk in the MENA market
are very similar to traditional bonds, which puts Islamic Financial Engineering at risk of losing its Islamic
credibility, which may result from this convergence. It should be noted that despite the many contractual
forms of sukuk, there is no significant benefit from this diversity, as the sukuk market is largely dependent on
the treatment of murabaha sukuk which are structurally closer to traditional bonds.
key words: Sukuk, Bonds, Financial Engineering, Cointegration, MENA.
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ey «COVID-19 dajl J8 ¢ & Gildud) e HLasY) (ghaiu Cus
Jia e Gl Lo Lle g e iy e lgee QW ddld) & Ly
al A3 saaly dasd aaad (Sar Yo il pae L oplall 1 G s cheteroskedastisticity
Chaially Asall ibulad Lually (€) sl Clanpe ooy liad 13 Ae)) Akl IS Jias
oe w5 a g Lo Al aits Ciela Y a Gl O s oliliaY Ly LAuhal) 5 Dls
Ol s Al COLAGN magiy 756 5 4 Badall daiag LS gl aupe CDlalae

tok WS 2020 4y Y 2016 o (oY) 55l & o)y e<ial) Gl danailly

AN BN B claiadly dgSall Aludad Blsall ayal Sl Jiadl) 1170
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AU Al (b chaiaadly lsSal) Aluduad Bl el (ladl Juiadl) 118 JSa
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eviews. 10 zaliy cils )i 1 juaal)

M3 M4 M5 M6 M7 M8
2021

Tl e 1A (D) (e ool 13gd danlia e OLS (graall clanyall iyl old Juilly
llaainyy LARCH zila BPlA e ((maximum likelihood LM) elaall ddganall d2iyka
caDlall aygill 33y Ausdes (< aaslial) 3gaill a5 LARCH il 3ga e (RS (e 0
claiadly eaall il e clghal) sda (gai G Ll #3gall Ll laa) Tl
Aaaesg COVID-19 dojl Ji (4 5all
2020/02/28 -2016/01/08 _is¥ 55l —]
( Lagrange Multiplier) =ile¥ cacleas jlas) e ¢l :ARCH i jlas) -1
o Iabae] Jall Jeaall b il padl us ARCH i asag e 3aadl) LSy
19 58 a3kl
A Bl B ouilulult ARCH i L) 111 Jgaad)

Obs*R-squared F-statistic Heteroskedasticity Test
Prob Value Prob Value ARCH
0.0071 7.2383 0.0071 7.2737 oy do<iall e
0.0000 21.8115 0.0000 22.2202 o) Al

eviews. 10 zaliy clajie e Talae) LUl dac) (e 2 juaall
O ek o JAs¥) 5l Pla cluiadly deall Sl e ARCH 1 las) =3 PIa e
sl 558 Lisa) Wl alal) e %35 e Jil cpjlasy) DISI (Obs*R-squared ) Jlaa) dasd
((ARCH 3l 33n5 pe) asell Auiaj () fy ill Gigy ARCH il zeas sl 3 (1)
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ookl Aadet Wi€ay aiag ARCH il agag Ul el ol cyiledadl 8 oUadY) ol & (4

ARCH 73 daulss Lag il

o ey 4 ARCH 7350 Gige (0 i igad Juadl JLidlyg GARCH gilai paii—2
Lild IS celaadl ayal) bl ASim SlieY) cpn 380 Yy cclellal) (e S 2
NS galaal)l Adsieall diyh Jlexicls GARCH(P Q) zila o o jeatiic
& 2016/01/08 e lioas Al duhall e (A sl (Pla bl
GARCH(1 ,2) GARCH(I ,1)zilall i  Laéd  us <2020/02/28
o LS bl (0 dlais (S0 Auaill, GARCH(2 ,2) GARCH(2 1)
L) SeSiall Al daally —

¥ Al ¢ g<ual) Aldad GARCH gilai s :12 J saall

GARCH (1,1) | GARCH (1,2) | GARCH (2,1) | GARCH (2 ,2)
U 0.018 0.018 0.018 0.018
Prob 0.000 0.000 0.000 0.000
Qg 0.002 0.002 0.0007 0.0002
Prob 0.000 0.0003 0.0974 0.1129
aq 0.085 0.102 0.133 0.1003
Prob 0.000 0.0001 0.0001 0.0004
B 0.707 0.230 0.914 1.5530
Prob 0.000 0.2093 0.0000 0.0000
a, -0.116 -0.0970
Prob 0.0009 0.0004
5, 0.407 -0.5781
Prob 0.0115 0.0000

eviews. 10 zalin cla e e Talae) LUl dlac) (e 1 juuaall
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i) Aol dueailly —
A5 58 caiad) Audud GARCH g 3lai sk 113 Jgaal)

GARCH (1,1) | GARCH (1,2) | GARCH (2,1) | GARCH (2 ,2)

1 0.0231 0.0233 0.0235 0.0228
Prob 0.0000 0.0000 0.0000 0.0000
a 90.001 0.0020 0.0015 0.0001
Prob 0.0000 0.0006 0.0004 0.3033
a, 0.1103 0.1203 0.1323 0.1415
Prob 0.0000 0.0002 0.0002 0.0000
B4 0.8276 0.6924 0.8534 1.5709
Prob 0.0000 0.0195 0.0000 0.0000
a, -0.0360 -0.1263
Prob 0.3378 0.0000
B 0.1214 -0.5920
Prob 0.6409 0.0001

eviews. 10 zaliy cla e e Talae) LdUall dlac) (e 2 juuaall
angl) = 35aill 8 GARCH(1 ,1) zdsar & ) chlaay) eolal i) cpdgaad) DA e
G die Ligag (GARCH cilialidy ddilse) dunge cilabeall cilili) gaes cujgla (3
<Odilealead) AUST dally %5 AVl
sl dlasind pa cilasyss Bac 335 GARCH(1 1)z dsar 5o ) ajsil) Lis) -3
ad Gy ) gl s Gua AT Glais o adiein cplaad el
(Log likelihood) d.é el ( Hannan-Quinn / Schwarz | Akaike) julxall

15 514 odsal) b miage s LS

838ll ds<all S&P ,i5e dilgad GARCH(1 1)z dsail Jid) ajsil) Lid) 114 Jgand

A
&5 / =l | Akaike | Schwarz | Hannan- Log
Quinn | likelihood
Student’s t -1.759 | -1.736| -1.750| 955.212
Generalized Error GED -1.756 | -1.733| -1.747| 953.547
Student’s t with fixed df -1.757| -1.739| -1.750| 953.211
GED t with fixed parameter | -1.756| -1.737| -1.749| 952.377

eviews. 10 zalin s da e lalde] LdUall dlae) cha : jduaal)
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5iall )il S&P ige silgd GARCH(1 ,1)z dsall Jid) ajsil) JLid) 115 Jaad

A
sl /o=l | Akaike | Schwarz | Hannan- Log
Quinn | likelihood
Student’s t -0.793| -0.770| -0.784| 433.603
Generalized Error GED -0.796 | -0.773| -0.788| 435.242
Student’s t with fixed df -0.786 | -0.767| -0.779| 428.625
GED t with fixed parameter | -0.791| -0.772| -0.784| 431.163

eviews. 10 galin cila e e lalde] ZdUall dlac) (ha 1 jduaal)

25 sl 4 a5 sa sCiall Alulad Ll zigal Juadl Gl 14 Jsonl) PA e
ad o SN ga ulaiad) Al Aacally 7 3gad Jadl Ha 15 Jpanll DA (e 5 Student’s
.(Generalized error distribution GED) aig sl
CJJA.\S‘ Gilalaa Jgﬁ:a —4
L) ¢ gSual) Al Lowilly -

oY) 55l g<all SEP e dlge Adud GARCH(1 ,1) gisal i 116 Jganl

Dependent Variable: DLS

Method: ML ARCH - Student's t distribution (BFGS / Marquardt steps)
Sample (adjusted): 1/11/2016 2/28/2020

Included observations: 1080 after adjustments

GARCH = C(2) + C(3)*RESID(-1)"2 + C(4)*GARCH(-1)

Variable Coefficient Std. Error Z-Statistic Prob.

C 0.018798 0.002887 6.512235 0.0000

Variance Equation

C 0.002865 0.001117 2.564608 0.0103
RESID(-1)"2 0.124035 0.043764 2.834147 0.0046
GARCH(-1) 0.614670 0.125173 4.910567 0.0000

eviews. 10 zaliy s ia 1 jlaal)

176



MENA ilaia 8 & jidial) Laglel g claiad) g o all e dud o I Jeail

i) Audead ducdilly —

A 5l Ciaiull S&P ydije Allge ddudud GARCH(1 ,1) gisal padi :17 Jgaad)

Dependent Variable: DLB

Method: ML ARCH - Generalized error distribution (GED) (BFGS /
Marquardt steps)

Sample (adjusted): 1/11/2016 2/28/2020

Included observations: 1080 after adjustments

GARCH = C(2) + C(3)*RESID(-1)"2 + C(4)*GARCH(-1)

Variable Coefficient Std. Error Z-Statistic Prob.

C 0.024634 0.004280 5.755253  0.0000

Variance Equation

C 0.001505 0.000598 2.515785  0.0119
RESID(-1)"2 0.106868 0.026435 4.042650  0.0001
GARCH(-1) 0.847305 0.036994 22.90380  0.0000

eviews. 10 zaliy cils )i 1 juaal)

s (iileldl Mean Equation Lagial Alales 2305 (e
2y Sl e cladly d5€all (0.0246) 5 (0.0187) lawegiall dlalae cli 408 @
o Al Lolaidy) Lkl ae 385 W sy 5% ANV (ggiwe die diginag Linga

Syhalaally Sl A8l dulay)
P i ikl Variance  Equation cplall Alalee =50 (e

Leall (0.0028) fa Cus pilalall daallh g > 0gptil) Aol s dad o
-2l (0.0015) 5 d<all

Ll (0.1240) foc Eus pildll il 1> g > 0 (ARCH) dalas 20y @
il (0.1068) 5 d<all

(0.6146) Jic cus polddl 2wl 1> >0 (GARCH) ddas dcdy o
QEll G () damse ad oy olulldl SIS il (0.8473) 5 @sSall Dol
23] ALlad) YWYy Aunsall dadall 2y aie Aol descall aey ST aitiy sl
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udee (a3sail (gyepall byl G e iy iledodl S duginn B @ty ¢ @ )
LRl 3B iy @l Soall

(ARCH) ddas  goene DA o ) Ayl las) GARCH zisai min @
5 dsall Lually (0.7386) sl ani G (B+ay) @l (GARCH) dalaag
S lerall f jhaind i e Toe i W Laadliy cilaiadl 4l (0.9541)
1 e Ji dadl) & Lag canloll ) g Loy il daailly dald coditl) quued
ACeall dbudud Loy dald Gaill g pe Bl clarall A1 G e duls g
Aoy

Gileldl S @y < B (ARCH) dabes i ge ST (GARCH) dabes o G LS @
Bl Clasleall 535 e ST A0l Clasleall L3l G G

(B = 0.8473) (o 8l e<iall Lol (B = 0.6146) Hla HLady) s DA (a5 @
il Mlee iy )i Ji Seiall dilse G Lo Ju b cluadl alal)
o bl e SN 5 DA il e phls Ji Gl Gl Jullg
.2020/02/28 -2016/01/08

iz dladl) Aol L) -5
sl dayall il Galas lad) Balel asd Guadsaill dasdle (520 and Jal (e
galdl e falae] salaels Liad (silly ol Joanll gy LS ¢ ARCH i gaill & jlnal

A1 510
A 8l z3laill Blgad ARCH i jLid) :18 Jgaal
Obs*R-squared F-statistic Heteroskedasticity Test
Prob Value Prob Value ARCH
0.5854 0.2976 0.5858 0.2971 L) dsSall 7 3gai gy
0.3599 0.8383 0.3603 0.8373 sl z3gai g

eviews. 10 zaliy cils i 1 jiaal)
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dauily (0.5854) & (Obs*R-squared ) Jlas) dad (f 18 Jsaad) ks A (e ek
Sllis %5 e ST ay el z3gai sl Ll (0.3599) 5 HoCall #3sai sl
s g5« Guilate oUadS il cplal) Gl (ARCH il dgag ae) aoall duajp s Luld

.heteroskedastisticity 4<aa (o lilas ¥ Cpadgaill G o

2021/01/08 A1 2020/03/02 pe 4G 5l -c

Balels astt (Aubdll e ISV sl dalall Bl e lual Al clshall Gy

Aol 55l e laehal

( Lagrange Multiplier) =ile¥ cacleas jlas) e ¢y :ARCH i jlas) -1
Sl alae] ¢ Il Joaall b &8l padli Gus ARCH i dga (e il Liay
13512 3Dl

Al 5aal L8 cpilelot ARCH i s 19 Jgaad)

Obs*R-squared F—statistic Heteroskedasticity Test
Prob Value Prob Value ARCH
0.0000 34.9316 0.0000 41.0482 Ly sl dlulu
0.0000 40.3339 0.0000 48.7984 claiad) dlole

eviews. 10 zaliyn cla e e Talaie) LdUall dlac) e 2 jhuaall

O ek Al 5l DA claidly dsCall sl Ao ARCH il jlid] z3s PDIa e
sl 58 Ujia) Wil aledl ae %5 (e Ji olaay) SIST (Obs*R-squared ) Jlaa) dag
((ARCH ;i 3gag are) panll iz by o milall gy ARCH il mas Jal (e (1)
dade Wiy 4ieg ARCH 5l ssns Julls coulh Gl galadad) 8 oUad¥1 ils &

ARCH 3L dlaulgy Jag il ¢yl

zisai e e 4 Yy e WS rpisal Jadl Lisly GARCH gila jadi-2
il A SlaeW) e ML Yy clellal) e o€ 2 e aciay 45 ARCH

Aoyl Jlesicly GARCH(p Q) z3la i (o peaiion Wil Glld ¢ollaadl oyl
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& Sl

GARCH(1 ,1)zalaill sty Lia Cum o2uhyall Jg¥) 55l 8 LS calaal) Gl ghadll
tob WS opiledall daills GARCH(2 ,2) GARCH(2 ,1) GARCH(1 ,2)

ol deSal) Aol duilly -

40 5,3l dgSaal) Add GARCH zilai i 120 Jgaal)

GARCH (1,1) | GARCH (1,2) | GARCH (2,1) | GARCH (2 ,2)
M 0.0311 0.0311 0.0307 0.0319
Prob 0.0000 0.000 0.0000 0.0000
a, 0.0002 0.0003 0.0002 -5.18E-06
Prob 0.0393 0.3042 0.0422 0.9203
a, 0.0522 0.0657 0.1433 0.0599
Prob 0.0289 0.3716 0.1915 0.2386
B 0.9045 0.6684 0.9220 1.8386
Prob 0.0000 0.5519 0.0000 0.1683
a, -0.1030 -0.0646
Prob 0.3144 0.0000
B> 0.2131 -0.8337
Prob 0.8335 0.0000

eviews. 10 zalip s ia e Tolaie) dUall dlae) (et gdaal)

i) Ao dseaills —
A 5 caied) Alodud GARCH g 3lad s 21 Jgaad)

GARCH (1,1) | GARCH (1,2) | GARCH (2,1) | GARCH (2 ,2)
M 0.0310 0.0292 0.0329 0.0327
Prob 0.0075 0.0866 0.0514 0.0542
Qy 0.0060 0.0053 0.0023 0.0023
Prob 0.0327 0.0447 0.0470 0.0953
aq 0.3257 0.3781 0.4183 0.4196
Prob 0.0001 0.0001 0.0008 0.0011
B4 0.6659 0.2844 0.8303 0.8169
Prob 0.0000 0.0742 0.0000 0.0205
a, -0.2608 -0.2584
Prob 0.0156 0.0304
B, 0.3340 0.0099
Prob 0.0143 0.9707

eviews. 10 zalip alsia Ao Talaie) dlUall slac) (ye tjduaall
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S 2ic 5\.:1).\&4} c(GARCH Qba\)'.'\s‘)f EFL) ) diaga Claladll k-\)b.u\ e u)g.ia Lgﬂ\
ool Zucally %35 Ayl

el J\.um.u\taa_a\.:_uy fac (3dy GARCH(I 1) dgad AR s aedy) el ,las) -3

PRt ds\ Lgﬂ\ ;uﬂ\ lidd, ch)i\ Glayg e adad dus ¢ellaadU ‘._',’.’.:\._\H\
(Log likelihood) 4ed ,\ely ( Hannan-Quinn / Schwarz | Akaike) el

A5<all SEP Lija sl GARCH(1 ,1)zdsadl JiaY) ajsil) JLid) 122 Jgaad

oA /=4l | Akaike | Schwarz | Hannan- Log
Quinn | likelihood
Student’s t -1.379| -1.303| -1.348| 159.479
Generalized Error GED -1.379| -1.303| -1.349| 159.532
Student’s t with fixed df -1.377| -1.316| -1.352| 158.245
GED t with fixed parameter | -1.377| -1.317| -1.353| 158.333

eviews. 10 gy cils e e lalde] LdUall dlae) (he 1 jduaal)

53l claind) S&P e dilgd GARCH(1 ,1)zagail Jia¥) ajsil) JLid) :23 Jgaad

Al
oA /=4l | Akaike | Schwarz | Hannan- Log
Quinn | likelihood
Student’s t 0.706 0.782 0.736 | -74.0951
Generalized Error GED 0.687 0.763 0.717 | -71.9593
Student’s t with fixed df 0.699 0.760 0.723 | -74.3271
GED with fixed parameter 0.682 0.743 0.707 | -72.4369

eviews. 10 zaliy clajie e Talae) LUl dlac) (e 2 juaall
25 (sl 4 i 6 sa siall Alald Ay z3gan Juadl (8 22 Jsaall DA (e
i) Aealed Lawaly #3903 Qe (8 23 Jgaall DA e 5 « Generalized Error GED

-(GED with fixed parameter x5t Aol 48 25 (53 g8
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g gl Glalea puadi—4
Ll sSal) Audd dunily -
4l 518l A g<all S&P Jdige dilse ddwlud GARCH(1 ,1) zigal jpais :24 Jgaad)
Dependent Variable: DLS2

Method: ML ARCH - Generalized error distribution (GED) (BFGS /
Marquardt steps)

Sample (adjusted): 3/03/2020 1/08/2021

Included observations: 224 after adjustments

GARCH = C(2) + C(3)*RESID(-1)"2 + C(4)*GARCH(-1)

Variable Coefficient Std. Error  z-Statistic Prob.

C 0.031007 0.006608  4.692171 0.0000

Variance Equation

C 0.000265 0.000134  1.973889 0.0484
RESID(-1)"2 0.051716 0.025570  2.022529 0.0431
GARCH(-1) 0.904843 0.030665  29.50738 0.0000

eviews. 10 zaliy s e 1 juaal)

i) Audead ducilly —

A 5Al )il SEP ydiga Alg aldll GARCH(1 ,1) gigai i :25 Jgaall

Dependent Variable: DLB2

Method: ML ARCH - Generalized error distribution (GED) (BFGS /
Marquardt steps)

Sample (adjusted): 3/03/2020 1/08/2021

Included observations: 224 after adjustments

GARCH = C(2) + C(3)*RESID(-1)"2 + C(4)*GARCH(-1)

Variable Coefficient Std. Error  z-Statistic Prob.

C 0.031184 0.017201  1.812886 0.0698

Variance Equation

C 0.006236 0.003600  1.732376 0.0832
RESID(-1)"2 0.314535 0.101238  3.106887 0.0019
GARCH(-1) 0.666577 0.081910  8.137902 0.0000

eviews. 10 zaliy s ia 1 juaal)

182



MENA ilaia 8 & jidial) Laglel g claiad) g o all e dud o I Jeail

D i Giileladl Mean Equation lawgiall alabes =il (e

s sl e @il 5 ds<all (0.0311) 5 (0.0310) Jawssial) Alsbes i o @
A dpaleai®y) Akl pe @il Lo 58 5 5% AN (griwe Yo digina 5 dinse
o 25 -COVID-19 ojl 51 & elldy cgplalaally Slall o Al dulay) o
A Al e (oY) 5l 8 L) lleags ) Al

P i ikl Variance  Equation cplall alales 2305 (e

Ae<all 4uually (0.0002) Jiwr Cun bl dpnilh a0 > 0 Cplil) dalae culi ded @
.l (0.0062)

Laill (0.0517) S us cppldidl Ll 1> @ > 0 (ARCH) dalas 2oy @
Ll (0.3145) 5 de<all

(0.9048) Jici Cus cppladall dlh 1> >0 (GARCH) dalas dady @
QlEll G (o) damse ad oy oilulldl DL @il (0.6665) 5 @sSall duilly
23] ALaall Y LaaY s+ Lingall deriall das e Llld) daral) 2y ST pitig )l
do€all Aades adgail (gopall Tpall G Lo dily galalall NS digina il
5 28 Chlaidlg

(ARCH) ddlss  goene DA o ) Ayl las) GARCH zisai zin @
de<aall Zuaally (0.9565) bt ani Eua ((f+ay ) f (GARCH) dalaag
Slevall B haiad e b Toe @i gl Laadl 5 sl Lualls (0.9810)
e 8 Aadll G Ly canlsll G LT Ly ccanad] Gpuailly dals cudyinl) s
Cual) Al Ganill dald a3l g rer palin cileral) S G e iy o681
oy

Okl IS & @y < B (ARCH) dales a8 (4e ST (GARCH) dales o G LS @
Bl Clasleall 530 o ST Al Clasleall LG Gl S

(B = 0.6665) e Jil seall duaills (B = 0.9048)31 LLady) lia DA (a5 ®
il Slse ¥ 4jlie ST deeall wile il Gl Lo Ju be il alal)
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sdll sda il e chaindl e Blalie ST AGY) 5 DA dCall Gl Jallg
:2021/01/08 1 2020/03/02 (5a duss yaall astil

Al AY) il C clgde Juaniall ciluidly eCuall Slse QAT HLad) i A3lias
Sl dlse @uin COVID-1940l Jd (5 auhal) o sV 5l 8 aff bl ek
Loy cliad) e ylala Ji eleeal) G 6l L colaiad) dloe iy djlae Ji I Ll
S by il Blee QT Alie 8] @Kl Blge QT O Al a5l mils ekl
Blalie ST conal daiV) 5 DA MENA dilie (oo 8 b)) dlsSall 8 L)

il el JLid) -5

sl ayall il Gailas las) salel asd Guadsaill dasdle (530 and Jal (e
lalaie) 24 Jgandl (8 deadlll ikl lilaas Mg « ARCH padgaill &)Lal)
1 ) & Gn 9 o =)

15514 gald

450 5l ¢z ilail) Blgd ARCH i JLid) :26 Jgaad)

Obs*R-squared F-statistic Heteroskedasticity Test
Prob Value Prob Value ARCH
0.2876 1.1309 0.2897 1.1265 LAY daall et gy
0.3394 0.9128 0.3416 0.9083 Slaiad) z3gai gy

eviews. 10 gy cils e e lalde] LdUall dlae) (pa 1 jduaal)

(0.2876) & (Obs*R-squared ) Jlas) dad & Galadl Jsanld) 2 PR e eda
O %5 e S Ay i) #gei Bl Al (0.3532) 5 Saall 73908 s Al
o iy sa - Guilaiae ol ayal) ol ofs (ARCH il agas aac) aaal) ducajd Jais

.heteroskedastisticity dl<ia e lilen Y cpadeall G
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Cldiedly Sall (Spiiha (o iidiall Jalkilly ) A3De Ay :‘f'lfd\ claal)
e oS5 35m9 Alals Laped) 4D lad) o allaall T3a 8 Jerios Ly JleSicy
(Bgad) QAT ddyy & LS Jarion @l ol g MENA dilaial ciliadly dlsall (5550 o
Aadayg COVID-19 dojl Ji «opiiiadl) (o5l Ay e
covid-19 4ojl Jd A 558 :J3¥ g2 o
2020/02/28 Y 2016/01/08 (e sueall duhall JsY) 553l cas
Granger (1969)4usud) jlas) i
Glsadl) i a3 ubedd Tl calia) @lela) e yaail Gl Lad] cha) zliag
Schwarz Akaike Information Criterion (AIC) Leat s ¢ VAR zigal 403l
dalel g i ) eUaY) daps )lass W ¢ . Hannan Quinn (HQ)«Criterion(SC)
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VAR Lag Order Selection Criteria
Endogenous variables: LS LB
Exogenous variables: C

Sample: 1/08/2016 2/28/2020
Included observations: 1073

Lag LogL LR FPE AIC sc HQ

0 -4374.394 NA 11.95980 8.157305 8.166584 8.160819
1 1869.522  12452.92 0.000106  -3.473479  -3.445642  -3.462935
2 1887.576  35.94038 0.000104  -3.499675  -3.453280*  -3.482102
3 1898.254  21.21734 0000102  -3.512123  -3.447170  -3.487521
4 1909.256  21.81814 0.000101  -3.525173  -3.441662  -3.493542
5 1918.182  _17.67027*  _0.000100*  -3.534356*  -3.432287  -3.495696*
6 1919.371  2.349298 0.000101  -3.529117  -3.408489  -3.483427
7 1919.699  0.646029 0.000101  -3.522272  -3.383086  -3.469553
8 1920.380  1.340144 0.000102  -3.516085  -3.358341  -3.456337

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion
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Dependent Variable: LS
Method: Least Squares
Sample: 1/08/2016 2/28/2020
Included observations: 1081
Variable Coefficient  Std. Error t-Statistic Prob.
LB 0.754670  0.002595 290.8313 0.0000
C 113.9667  1.222441 93.22877 0.0000
R-squared 0.987404 Mean dependent var 469.4580
/Adjusted R-squared 0.987392 S.D. dependent var 4.872284
S.E. of regression 0.547080 Akaike info criterion 1.633405
Sum squared resid 322.9408 Schwarz criterion 1.642629
Log likelihood -880.8552 Hannan-Quinn criter. 1.636897
F-statistic 84582.86 Durbin-Watson stat 0.019336
Prob(F-statistic) 0.000000
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Dependent Variable: DLS
Method: Least Squares
Sample (adjusted): 1/11/2016 2/28/2020
Included observations: 1080 after adjustments
Variable Coefficient Std. Error  t-Statistic Prob.
C 0.007123 0.001834  3.883088 0.0001
DLB 0.485451 0.010452  46.44751 0.0000
E1(-1) -0.011707 0.003323 -3.522848 0.0004
R-squared 0.668577 Mean dependent var 0.018881
Adjusted R-squared 0.667962 S.D. dependent var 0.103620
S.E. of regression 0.059708 Akaike info criterion -2.795912
Sum squared resid 3.839614 Schwarz criterion -2.782065
Log likelihood 1512.792 Hannan-Quinn criter. -2.790669
F-statistic 1086.314 Durbin-Watson stat 2.196931
Prob(F-statistic) 0.000000
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Dependent Variable: DLS

Method: Least Squares

Sample (adjusted): 1/11/2016 2/28/2020
Included observations: 1080 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
DLB 0.485191 0.010464 46.36783  0.0000
LS(-1) -0.011711 0.003324 -3.522832 0.0004
LB(-1) 0.009007 0.002525 3.566500 0.0004
C 1.262363 0.401615 3.143219 0.0017
R-squared 0.668686 Mean dependent var 0.018881

Adjusted R-squared  0.667762 S.D. dependent var  0.103620
S.E. of regression 0.059726 Akaike info criterion  -2.794387

Sum squared resid 3.838360 Schwarz criterion -2.775925
Log likelihood 1512.969 Hannan-Quinn criter. -2.787396
F-statistic 723.8903 Durbin-Watson stat  2.197949
Prob(F-statistic) 0.000000
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Likelihood ratio F—statistic t—statistic

Prob Value Prob Value Prob Value

0.8515| 0.0352 | 0.5815 | 0.0350 | 0.8515 | 0.1873 RamseTyFiESET
€s
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Obs*R-squared F-statistic BIGENIFY

Prob Value Prob Value

0.0004 15.48154 | 0.0004 7.816986 | Breusch—Godfrey Serial

Correlation LM

0.0093 6.765778 | 0.0093 6.795850 | Heteroskedasticity Test
ARCH
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VAR Lag Order Selection Criteria
Endogenous variables: LS2 LB2
Exogenous variables: C
Sample: 3/02/2020 1/08/2021
Included observations: 217
Lag  LogL LR FPE AIC sc HQ
0 -876.8103 NA 11.28958 8.099634 8.130785 8.112218
1 -10.95801 1707.764 0.004008 0.156295 0.249748 0.194046
2 2.430140 26.15934 0.003676 0.069768 0.225524  0.132687
3 55.73280 103.1664 0.002334 -0.384634 _-0.166576* -0.296548
4 65.77418 19.24984 0.002207 -0.440315 -0.159955 -0.327061
5 72.87313 13.47819 0.002145 -0.468877 -0.126214 _-0.330455*
6 73.50072 1.179978 0.002213 -0.437795 -0.032830 -0.274206
7 78.67814 9.639075 0.002190 -0.448646 0.018620 -0.259890
8 91.84070_24.26277* _0.002013* -0.533094* -0.003525 -0.319170
* indicates lag order selected by the criterion
LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error
AIC: Akaike information criterion
SC: Schwarz information criterion
HQ: Hannan-Quinn information criterion
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Dependent Variable: LS2
Method: Least Squares
Sample: 3/02/2020 1/08/2021
Included observations: 225
Variable Coefficient Std. Error  t-Statistic Prob.
LB2 0.618864 0.008803  70.29900 0.0000
C 179.8029 4.305640 41.75986 0.0000

R-squared 0.956824 Mean dependent var 482.4695
Adjusted R-squared 0.956631 S.D. dependent var 3.149912
S.E. of regression 0.655978 Akaike info criterion 2.003471
Sum squared resid 95.95854  Schwarz criterion 2.033836
Log likelihood -223.3904 Hannan-Quinn criter. 2.015726
F-statistic 4941.949 Durbin-Watson stat 0.124651
Prob(F-statistic) 0.000000
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Dependent Variable: DLS2
Method: Least Squares
Sample (adjusted): 3/03/2020 1/08/2021
Included observations: 224 after adjustments
Variable Coefficient Std. Error  t-Statistic  Prob.
C 0.015249 0.008183 1.863491 0.0637
DLB2 0.268770 0.014802 18.15755 0.0000
E2(-1) -0.085708 0.012706 -6.745754  0.0000
R-squared 0.647945 Mean dependent var  0.021998
Adjusted R-squared 0.644759 S.D. dependentvar  0.205301
S.E. of regression 0.122364 Akaike info criterion -1.350331
Sum squared resid 3.309019 Schwarz criterion -1.304640
Log likelihood 154.2371 Hannan-Quinn criter. -1.331888
F-statistic 203.3715 Durbin-Watson stat ~ 1.843617
Prob(F-statistic) 0.000000
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agie 3 5 Lpdall Lol jLaa) Db o lgle Ulass ) il ash iy LS
a1 Abgla ligyall Al Load mm WS duayle sl clibull LDl <Y1 ay Hendry
enail) Jalaad 2liaY s JaY) 8yuadg

A5l 5538 Hendry diagia 3y ¢lidal) Jalsal) jLid) :40 Jgaal)

Dependent Variable: DLS2
Method: Least Squares
Sample (adjusted): 3/03/2020 1/08/2021
Included observations: 224 after adjustments
Variable Coefficient Std. Error  t-Statistic Prob.
DLB2 0.270866 0.014595 18.55911 0.0000
LS2(-1) -0.085281 0.012512  -6.815876 0.0000
LB2(-1) 0.057338 0.007892 7.265467 0.0000
C 13.11872 2.394303 5.479139 0.0000
R-squared 0.660175 Mean dependent var 0.021998
Adjusted R-squared 0.655541 S.D. dependent var 0.205301
S.E. of regression 0.120493  Akaike info criterion -1.376759
Sum squared resid 3.194068 Schwarz criterion -1.315837
Log likelihood 158.1971 Hannan-Quinn criter.  -1.352168
F-statistic 142.4641 Durbin-Watson stat 1.906453
Prob(F-statistic) 0.000000
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g gl A, PP INE B
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sl gl O ing Lo . ASsgl) sl A i Lasas (i ols Ayl 558 gl (daya)
.( modele structurellement stable ) Wi jiiie z3ga ga bl a3g]
: Test Reset Ramsey all JS&l) dus (o g igaill aad daidla (g20 JLI3) -2
Sall Jeaall 8 dufyall Al sl ~3gah aldll Ramsey jlod] il Gadli (Sa

toh LS 24 Gald) ) ol

4l 3,34l 7 3sail Reset Ramsey Test jLid) :41 Jgaal)

Likelihood ratio F—statistic t—statistic

Prob Value Prob Value Prob Value

0.8395 | 0.041008 | 0.8415 | 0.040096 | 0.8415 | 0.200240 Ramsey
RESET Test
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o Aaasd) Fl e Ulass ¢ ARCH Test culall éils aae jlasy Wha) DA o
25 Galal (e B salac s liad (s3lly ¢ il Joaal)

A Al 7 agall (ulal) il ate LS4 142 Jgaal

Obs*R-squared F-statistic DLEaY) g g
Prob Value Prob Value
0.3344 0.931910 | 0.3366 0.927427 | Heteroskedasticity Test
ARCH
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gl 554l
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:26

A0l 58 zigadd Bleall Aedledil) Jaliyy) jlas) 43 J gand

Obs*R-squared F-statistic oY) g

Prob Value Prob Value

0.0000 50.87804 | 0.0000 32.03352 | Breusch—-Godfrey Serial

Correlation LM
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Series: S
200 | Sample 1/08/2016 1/08/2021
Observations 1306
1601 _ Mean 112.0900
Median 108.7950
120 Maximum 129.2200
Minimum 99.10000
0 | Std. Dev. 7.724546
Skewness 0.726173
Kurtosis 2.339486
40 |
Jarque-Bera  138.5222
O T T ] Probability 0.000000
100 105 110 115 120 125 130
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350 -
] Series: B
300 | Sample 1/08/2016 1/08/2021
Observations 1306
250 |
Mean 115.1128
200 Median 109.9200
] Maximum 140.1000
150 | Minimum 98.76000
Std. Dev. 10.97393
1004 Skewness 0.894773
Kurtosis 2.508463
50 |
Jarque-Bera  187.4157
0L—— R R S L Probability 0.000000
100 105 110 115 120 125 130 135 140
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INull Hypothesis: DLB has a unitroot [Mull Hypothesis: DLS has a unitroot Nl Hypothesis LB has a unftroot
Exogenous: None [Exogenous: None Exogenous: None
LagLengih: 0 (Fixed) g
LagLength: 0 (Fixed) LagLength:0 (Fixed)
N ¥ B
\Stisic  Prob* tStatistc  Prob: vomisic | Proos
AugmentedDickey-Fuller teststatistic 2932992 0.0000 al DickeyFullerteststatistic 3298177 0.0000 DickeyFullerteststatistic 4596765 1.0000
est critical values 19 level 2567107 [Test critical values 1% level -2.567107 "
- 5% level 1941117 [Test critical values: 1% level -2.567105
5% level -1941117 B " -
10% level 1616502 10% level 1616502 5% level 194117
eve B 10% level -1616502
“MacKinnon (1996) one-sided p-values ["MacKinnon (1996) one-sided p-valles *MacKinnon (1996) one-sided p-values
AugmentedDickeyFuller Test Equation AugmemedDi;keyfu\lerTelequatiuﬂ AugmentedDickey-Fuller Test Equation
Dependent Variable: D(DLE) [DependentVariable: D(DLS) Dependent Variable D(LE)
Method: Least Squares Method: Least Squares Method: LeastS
Date: 07711721 Time: 10:36 Enoo LeasiSquares
Date:07/12/21 Time:08:43 - Date:07/12/21 Time: 08:40
; [Sample (adjusted): 112/20162/2812020 ae me
Samp\e(ad]usted?:1f12#20162f28#2_020 Iﬂc\uged Ublservahuns 1079 after adjustments Sample (adjusted). 1111/20162/28/2020
Included observations: 1079 after adjustmerts ! Included observations: 1080 after adjusimerts
Variable Coefficient  Std. Emor  tSlafistic  Prob Variable Coefficent St Emor _ tStaistc  Prob Variable Coefficent  Std.Emor  hStafistic  Prob.
51 -1.006129 0030506  -3298177 0.0000|
DLBET) -0888386 0030289 -2032092  0.0000 ! LBE1) 516E-05  112E-05 4596765  0.0000)
Resquared 0443826 Meandependentvar  -0.000137) frsavared 0502261 Mean dependentvar L0001 R-squared 0000155 Meandependentvar  0.024229
" (Adjusted R-squared 0502261 S.D. dependertvar 0.149360)
(Adiusted R-squared 0443826 S.D. dependentvar 0.234077) ~ [Adjusted R-squared 0.000155 S.D. dependentvar 0.173923
" IS.E. of regression 0105374  Akaikeinfo criterion 1.661670) !
SE. of regression 0174568  Akaike info criterion 0652078 lsum squaredresid 1196987 Schwarzcriterion 1657051 S E. of regression 0173909 Akaike info criterion 0659839
Sum squared resid 3285096 Schwarzcriterion -0.647459 Loglikelinood 8974708 Hannan-Quinn criter 1559921 Sum squared resid 3263380 Schwarz criterion -0.655024
Log likelihood 3527962  Hannan-Quinn criter. -0.650329) g : : Log likelihood 357.2051 Hannan-Quinn criter. -0.857891
Durbin-Watson stat 1.893538
Durbin-Watson stat 2.029693 Durbin-Watson stat 1810059
NullHypothesis: DLSZ has a unitroot [Null Hypothesis: LS2 has a unitroot INull Hypothesis: LS has a unitroot
Exogenous: Mone Exogenous: None EKUDWUUS-NW_E
Lag Length: 0 (Fixed) lLag Length: 0 (Fixed) LagLength:0 (Fixed)
t-Stalistic Prob* +Stalistic Prob.* Statistic Prob?
Dickey-Fullertest statistic 1019825 0.0000 lA Dickey-Fuller test statistic 1603820 0.9735 {ugmentedDickey-Fullertest statistic 6.000814  1.0000
Mest critical values 1% level 2575373 [Test crifical values: 1% level 2575326 [Test critical values: 1% level -2.567105
5% level 1942256 5% level 1942249 5% evel 1941117
10% level 1615751 10% level 1615755 10% level -1.616502
*MacKinnon (1996) one-sided p-values. ["MacKinnon (1996) one-sided p-values "MacKinnon (1996) one-sided p-values
AugmentedDickey-Fuller Test Equation tAugmentedDickey-Fuller TestEquation {hugmentedDickey-Fuller TestEquation
DependentVariable: D(DLS2) Dependent Variable: D(LS2) DependertVariable: D(LS)
Method: Least Squares IMethod: Least Squares Method: Least Squares
Date: 07/12/21 Time:10:47 Date:07/12/21 Time:10:00 Date:0711/21 Time:10:25
Sample (adjusted): 3/04/20201/08/2021 [Sample (adjusted): 3/03/2020 1/08/2021 Sample (adjusted): 1/11/20162/28/2020
Included observations: 223 after adjustments Included observations: 224 after adjustments Included observations: 1080 after adjustments
Variable Coefficient Std. Error Statistic Prob. Variable Coefficient Std. Error -Statistic Prob Variable Coefficient Std. Error -Statistic Prob
DLS2(-1) -0.633668 0062135  -10.19825 0.0000] LS2(-1) 4 56E-05 2.B4E-05 1603820 0.1102) LSCN 4.03E-05 6.72E-06 6.0008714 0.0000
R-squared 0.318897 Mean dependentvar -0.001557] R-squared 0.000002 Mean dependentvar 0021998 R-squared 0.000134 Mean dependentvar 0.018881
|Adjusted R-squared 0318997 S.D.dependentvar 0.232129) (Adjusted R-squared 0.000002 5.D. dependentvar 0.205301 |Adjusted R-squared 0.000134 S.D.dependentvar 0.103620)
S.E. of regression 0191559  Akaike info criterion -0.462765( IS.E. of regression 0.205301  Akaike info criterion -0.324223) 5.E. of regression 0.103613  Akaikeinfo criterion -1.695389
ISum squared resid 8146280 Schwarz criterion -0.447486) ISum squared resid 9399135 Schwarz criterion -0.308992 Sum squared resid 1158370 Schwarz criterion -1690773
Loglikelihood 5259827 Hannan-Quinn criter. -0.456597] Log likelihood 3731295 Hannan-Quinn criter. -0.318075) Loglikelihood 916.5100 Hannan-Quinn criter. -1.693641
Durbin-Watson stat 2.326640 [Purbin-Watson stat 1.272804 Durbin-Watson stat 2076144
Null Hypothesis: LB2 has a unitroot INull Hypothesis: DLB2 has a unitroot
Exogenous: None Exagenous:None
LagLength: 0 (Fixed) LagLength: 0 (Fixed)
t-Statistic Prob.* t-Statistic Prob*
Augmented Dickey-Fuller test statistic 0611995 0.8479 Dickey-Fullertest statistic -10.60852 0.0000
[Test critical values: 1% level -2.575326 [Test critical values: 1% level -2.575373
5% level -1942249 5% level -1.042256
10% level -1615755 10% level -1615751
*MacKinnon (1996) one-sided p-values "MacKinnon (1996) one-sided p-values.
lAugmentedDickeyFuller TestEquation AugmentedDickey-Fuller Test Equation
DependentVariable: DILB2) Dependert Variable: D{DLB2)
Method: Least Squares Method: LeastSquares
Date: 07/12/21 Time: 10:43 Date: 0712721 Time:10:48
Sample (adjusted): 3/03/2020 1/08/2021 Sample (adjusted): 3/04/20201/08/2021
Included observations: 224 after adjustments Included observations: 223 after adjustments
Variable Coefficient Std. Error t-Statistic Prob Variable Coefficient Std. Error +Statistic Frob
LB2(-1) 4 6GE-05 7.61E-05 0611995 05412 DLB2(-1) 0671041 0063255  -10.60852 0.0000
R-squared -0.000042 Mean dependentvar 0.023056) R-squared 0.336397 Mean dependentvar -0.001999
|Adjusted R-squared -0.000042 SD.dependentvar 0556895 |Adjusted R-squared 0336397 SD. dependentvar 0646295
S.E. of regression 0.556906 Akaike info criterion 1.671615| IS.E. of regression 0.526484 Akaike info criterion 1.559283]
Sum squared resid 69.16228 Schwarz criterion 1.636846) Sumsquaredresid 61.53518 Schwarz criterion 1.574562)
Loglikelihood -186.2209 Hannan-Quinn criter. 1677763 Log likelihood -172.8601 Hannan-Quinn criter 1565451
Durbin-Watson stat 1340819 Durbin-Watson stat 2076470
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Dependent Variable: ES1
Method: Least Squares
Date: 07/12/21 Time: 08:46
Sample (adjusted): 1/21/2016 2/28/2020
Included observations: 1072 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 0.007944 0.000962 8.260137 0.0000
ES1(-1) 0.081243 0.030622 2.653118 0.0081
ES1(-2) 0.015423 0.031062 0.496529 0.6196
ES1(-3) 0.085103 0.031035 2.742197 0.0062
ES1(-4) -0.007180 0.029511 -0.243299 0.8078
ES1(-5) 0.002502 0.029612 0.084486 0.9327
ES1(-6) 0.037176 0.029461 1.261856 0.2073
ES1(-7) -0.002571 0.029479 -0.087208 0.9305
ES1(-8) 0.027342 0.029407 0.929798 0.3527
R-squared 0.017922 Mean dependent var 0.010444
IAdjusted R-squared 0.010531 S.D. dependent var 0.019668
S.E. of regression 0.019565 Akaike info criterion -5.021828
Sum squared resid 0.406889 Schwarz criterion -4.980041
Log likelihood 2700.700 Hannan-Quinn criter. -5.006000
F-statistic 2.424779 Durbin-Watson stat 1.999136
eviews. 10 malin Glajda : jiaall
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Dependent Variable: EB1
Method: Least Squares
Date: 07/12/21 Time: 09:31
Sample (adjusted): 1/21/2016 2/28/2020
Included observations: 1072 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 0.016955 0.002598 6.525696 0.0000
EB1(-1) 0.113166 0.030629 3.694720 0.0002
EB1(-2) 0.101927 0.031129 3.274380 0.0011
EB1(-3) 0.117071 0.031299 3.740390 0.0002
EB1(-4) -0.039402 0.030844 -1.277459 0.2017
EB1(-5) 0.065918 0.031054 2.122653 0.0340
EB1(-6) -0.004201 0.030984 -0.135580 0.8922
EB1(-7) 0.031647 0.030836 1.026301 0.3050
EB1(-8) 0.050022 0.030694 1.629704 0.1035
R-squared 0.059344 Mean dependent var 0.029854
IAdjusted R-squared 0.052264 S.D. dependent var 0.059168
S.E. of regression 0.057601 Akaike info criterion -2.862193
Sum squared resid 3.526904 Schwarz criterion -2.820406
Log likelihood 1543.135 Hannan-Quinn criter. -2.846365
F-statistic 8.382753 Durbin-Watson stat 2.002165
Prob(F-statistic) 0.000000
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Dependent Variable: ES2
Method: Least Squares
Date: 07/12/21 Time: 10:51
Sample (adjusted): 3/13/2020 1/08/2021
Included observations: 216 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 0.003570 0.006090 0.586314 0.5583
ES2(-1) 0.334019 0.052556 6.355452 0.0000
ES2(-2) 0.124553 0.051807 2.404194 0.0171
ES2(-3) -0.339481 0.052329 -6.487402 0.0000
ES2(-4) 0.512494 0.052328 9.793840 0.0000
ES2(-5) -0.008796 0.052123 -0.168758 0.8662
ES2(-6) -0.051346 0.050939 -1.007993 0.3146
ES2(-7) 0.353475 0.049813 7.095982 0.0000
ES2(-8) -0.194607 0.049758 -3.911048 0.0001
R-squared 0.584042 Mean dependent var 0.033323
IAdjusted R-squared 0.567966 S.D. dependent var 0.125656
S.E. of regression 0.082593 Akaike info criterion -2.109010
Sum squared resid 1.412071 Schwarz criterion -1.968374
Log likelihood 236.7731 Hannan-Quinn criter. -2.052193
F-statistic 36.33081 Durbin-Watson stat 1.512961
Prob(F-statistic) 0.000000
eviews. 10 malin Glajda : jiaall
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Dependent Variable: EB2
Method: Least Squares
Date: 07/12/21 Time: 11:05
Sample (adjusted): 3/13/2020 1/08/2021
Included observations: 216 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 0.046148 0.057599 0.801197 0.4239
EB2(-1) 0.414485 0.057185 7.248142 0.0000
EB2(-2) 0.015136 0.060224 0.251330 0.8018
EB2(-3) -0.235397 0.057235 -4.112811 0.0001
EB2(-4) 0.565380 0.057417 9.846881 0.0000
EB2(-5) 0.181762 0.057441 3.164330 0.0018
EB2(-6) -0.289996 0.057264 -5.064230 0.0000
EB2(-7) 0.286560 0.059951 4.779859 0.0000
EB2(-8) -0.233956 0.056723 -4.124568 0.0001
R-squared 0.569349 Mean dependent var 0.259838
IAdjusted R-squared 0.552706 S.D. dependent var 1.184725
S.E. of regression 0.792345 Akaike info criterion 2.413134
Sum squared resid 129.9568 Schwarz criterion 2.553770
Log likelihood -251.6185 Hannan-Quinn criter. 2.469951
F-statistic 34.20848 Durbin-Watson stat 1.739897
Prob(F-statistic) 0.000000
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Heteroskedasticity Test: ARCH

F-statistic 7.273777 Prob. F(1,1077) 0.0071
Obs*R-squared 7.238399 Prob. Chi-Square(1) 0.0071

Test Equation:

Dependent Variable: RESID/2

Method: Least Squares

Date: 07/12/21 Time: 08:51

Sample (adjusted): 1/12/2016 2/28/2020
Included observations: 1079 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 0.009859 0.000711 13.87121 0.0000!
RESID"2(-1) 0.081933 0.030379 2.696994 0.0071
R-squared 0.006708 Mean dependent var 0.010737
IAdjusted R-squared 0.005786 S.D. dependent var 0.020819
S.E. of regression 0.020759 Akaike info criterion -4.909820
Sum squared resid 0.464119 Schwarz criterion -4.,900582
Log likelihood 2650.848 Hannan-Quinn criter. -4.906322
F-statistic 7.273777 Durbin-Watson stat 2.002364
Prob(F-statistic) 0.007106
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Heteroskedasticity Test: ARCH

F-statistic 22.22025 Prob. F(1,1077) 0.0000
Obs*R-squared 21.81151 Prob. Chi-Square(1) 0.0000

Test Equation:

Dependent Variable: RESID/2

Method: Least Squares

Date: 07/12/21 Time: 09:33

Sample (adjusted): 1/12/2016 2/28/2020
Included observations: 1079 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 0.025945 0.002028 12.79235 0.0000!
RESID"2(-1) 0.142200 0.030166 4.713836 0.0000!
R-squared 0.020215 Mean dependent var 0.030237
IAdjusted R-squared 0.019305 S.D. dependent var 0.060112
S.E. of regression 0.059529 Akaike info criterion -2.802866
Sum squared resid 3.816521 Schwarz criterion -2.793629
Log likelihood 1514.146 Hannan-Quinn criter. -2.799368
F-statistic 22.22025 Durbin-Watson stat 2.032579
Prob(F-statistic) 0.000003
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Heteroskedasticity Test: ARCH

F-statistic 0.297169 Prob. F(1,1077) 0.5858
Obs*R-squared 0.297639 Prob. Chi-Square(1) 0.5854
Test Equation:
Dependent Variable: WGT_RESID"2
Method: Least Squares
Date: 09/15/21 Time: 10:11
Sample (adjusted): 1/12/2016 2/28/2020
Included observations: 1079 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 1.012458 0.065424 15.47542 0.0000!

WGT_RESID"2(-1) -0.016607 0.030464 -0.545132 0.5858
R-squared 0.000276 Mean dependent var 0.995937
IAdjusted R-squared -0.000652 S.D. dependent var 1.903944
S.E. of regression 1.904565 Akaike info criterion 4.128236
Sum squared resid 3906.674 Schwarz criterion 4137474
Log likelihood -2225.183 Hannan-Quinn criter. 4131734
F-statistic 0.297169 Durbin-Watson stat 2.000331
Prob(F-statistic) 0.585775
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Heteroskedasticity Test: ARCH

F-statistic 0.837398 Prob. F(1,1077) 0.3603
Obs*R-squared 0.838301 Prob. Chi-Square(1) 0.3599
Test Equation:
Dependent Variable: WGT_RESID"2
Method: Least Squares
Date: 09/15/21 Time: 10:14
Sample (adjusted): 1/12/2016 2/28/2020
Included observations: 1079 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 0.979412 0.065874 14.86785 0.0000!

WGT_RESID"2(-1) 0.027872 0.030458 0.915095 0.3603
R-squared 0.000777 Mean dependent var 1.007480
IAdjusted R-squared -0.000151 S.D. dependent var 1.914837
S.E. of regression 1.914982 Akaike info criterion 4.139145
Sum squared resid 3949.527 Schwarz criterion 4.148383
Log likelihood -2231.069 Hannan-Quinn criter. 4.142643
F-statistic 0.837398 Durbin-Watson stat 2.001219
Prob(F-statistic) 0.360347
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Heteroskedasticity Test: ARCH

F-statistic 41.04832 Prob. F(1,221) 0.0000
Obs*R-squared 34.93163 Prob. Chi-Square(1) 0.0000
Test Equation:
Dependent Variable: RESID/2
Method: Least Squares
Date: 07/12/21 Time: 10:54
Sample (adjusted): 3/04/2020 1/08/2021
Included observations: 223 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 0.025148 0.009338 2.693057 0.0076

RESID"2(-1) 0.395796 0.061777 6.406896 0.0000
R-squared 0.156644 Mean dependent var 0.041820
IAdjusted R-squared 0.152828 S.D. dependent var 0.145501
S.E. of regression 0.133922 Akaike info criterion -1.174188
Sum squared resid 3.963667 Schwarz criterion -1.143630
Log likelihood 132.9220 Hannan-Quinn criter. -1.161852
F-statistic 41.04832 Durbin-Watson stat 2.295442
Prob(F-statistic) 0.000000
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Heteroskedasticity Test: ARCH

F-statistic 48.79840 Prob. F(1,221) 0.0000!
Obs*R-squared 40.33398 Prob. Chi-Square(1) 0.0000
Test Equation:
Dependent Variable: RESID*2
Method: Least Squares
Date: 09/15/21 Time: 14:15
Sample (adjusted): 3/04/2020 1/08/2021
Included observations: 223 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 0.177216 0.079717 2.223053 0.0272

RESID"2(-1) 0.425340 0.060888 6.985585 0.0000!
R-squared 0.180870 Mean dependent var 0.309126
IAdjusted R-squared 0.177163 S.D. dependent var 1.274999
S.E. of regression 1.156556 Akaike info criterion 3.137698
Sum squared resid 295.6143 Schwarz criterion 3.168256
Log likelihood -347.8533 Hannan-Quinn criter. 3.150034
F-statistic 48.79840 Durbin-Watson stat 2.092699
Prob(F-statistic) 0.000000
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Heteroskedasticity Test: ARCH

F-statistic 1.126501 Prob. F(1,221) 0.2897
Obs*R-squared 1.130931 Prob. Chi-Square(1) 0.2876
Test Equation:
Dependent Variable: WGT_RESID"2
Method: Least Squares
Date: 09/16/21 Time: 14:49
Sample (adjusted): 3/04/2020 1/08/2021
Included observations: 223 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 0.970595 0.121241 8.005531 0.0000

WGT_RESID"2(-1) 0.071199 0.067082 1.061368 0.2897
R-squared 0.005071 Mean dependent var 1.044716
IAdjusted R-squared 0.000570 S.D. dependent var 1.480411
S.E. of regression 1.479990 Akaike info criterion 3.630876
Sum squared resid 484.0717 Schwarz criterion 3.661433
Log likelihood -402.8426 Hannan-Quinn criter. 3.643212
F-statistic 1.126501 Durbin-Watson stat 2.007258
Prob(F-statistic) 0.289681

eviews. 10 zaliy Glajha 1 juaall
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Heteroskedasticity Test: ARCH

F-statistic 0.908390 Prob. F(1,221) 0.3416
Obs*R-squared 0.912858 Prob. Chi-Square(1) 0.3394
Test Equation:
Dependent Variable: WGT_RESID"2
Method: Least Squares
Date: 09/16/21 Time: 14:48
Sample (adjusted): 3/04/2020 1/08/2021
Included observations: 223 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 0.954478 0.129558 7.367168 0.0000

WGT_RESID"2(-1) 0.064007 0.067157 0.953095 0.3416
R-squared 0.004094 Mean dependent var 1.019835
IAdjusted R-squared -0.000413 S.D. dependent var 1.641158
S.E. of regression 1.641496 Akaike info criterion 3.838022
Sum squared resid 595.4868 Schwarz criterion 3.868579
Log likelihood -425.9394 Hannan-Quinn criter. 3.850358
F-statistic 0.908390 Durbin-Watson stat 1.988268
Prob(F-statistic) 0.341583
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Pairwise Granger Causality Tests
Date: 09/16/21 Time: 14:44
Sample: 1/08/2016 2/28/2020

Lags: 5

Null Hypothesis: Obs F-Statistic Prob.
DLB does not Granger Cause DLS 1075 6.20689 1.E-05
DLS does not Granger Cause DLB 6.29587 9.E-06

eviews. 10 malin Glajda : jiaall
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Mull Hypothesis: E1 has aunitroot Mull Hypothesis: E1 has aunitroot
[Expgenous: Constant, Lingar Trend : Constant
l-ag.Lenath: 1 (Fixed) l-ag Length: 1 (Fixed)
t-Satistic Prob.* t-Statistic Prob.*

Ihugmented Dickey-Fuller test statistic -2.505304 0.3255 lsugmented Dickey-Fuller test statistic -2.637455 0.0857
Testcritical values: 1% level -3.966575 [Testgriticalvalues: 1% lgysl -3.438193

5% level -3.413883 5% leyel -2.564008

10% lgvel -3.129082 10% level -2.568135
dacKinnon (1988) one-sided p-values. “Mackinnon [ 1996) one-sided p-values.
[rugmented Dic_ke}\-fuller‘!’est Equation |sugmented Dickey-Fuller Test Equation
[Dependent Variable: D{E1} IDependent Variable: DIET)
[Method: Least Squares IMethod: Least Squares
Date: 07/31/21 Time:09:09 Date: 07/31/21 Time: 09:09
|Sampls (adjusted): 1/12/2016 2/28/2020 11212016 2/28/2020

bservations: 1079 after adjustments [FATRE (adiumiedy

Included o : Included observations: 1079 after adiustments
Variable Coefficient Std. Error t-Statistic Prob. Variable Cosfficient Std. B t-Statisti Prab.
El:-1) -0.011481 0.004587  -2.5053%4 0.0124] E101) 0011175 0004237 2537455 0,005
DiE1(-1}) 0.039970 0.030850 1.295635 0.1954 “

c 0000245  DO004920  -0.049847  0.9503 RIE1C-1) 0039605 0030770 1287153 01983
@TREND("1/08/2016")  1.45E-06  B8.03E-06 0180375  0.8569 c 0.000638  0.002309 0233034  0.8158
R-squared 0.007806 Msan dependsrt var 0.000534 R-zauared 0.007575  Mean dependent var 0.000534
ladjusted R-sauared 0.004836 S.D. dependentvar 0.07608() [adiusted R-sauarsd 0005731  3.0. dependsntvar 0.076080)
SE ofregression 0075895 Akaike info citerion 2315218 5.E. ofrearession 0.075862  Akaikginfo criterion -2.317034
|sum squared resid 6192158 Schwarzgriterian -2.206739 {Bum sauared resid 6192345  Schwarz gliterion -2.303182
Log likelihood 12563.069  Hannan-Quinn criter. -2.308219] Loalikelinpad 1253.042  Hannan-Quinngrer, -2.311791
F-stafistic 2748357 Durbin-Watson stat 1977208 Fstatistic 4.106981 Durbin-Watson stat 1.877117]
IProbiF-statistic) 0.041838 [FrabiF-statistic) 0.016718

Mull Hypothesis: E1has aunitroot
Mone
l-ag Lenagth: 1 (Fixed)
t-Statistic Prob.*
tugmented Dickey-Fuller test statistic -2.638140 0.0081
[Test gritical values: 1% |eyel -2.58T107
5% level -1.841117
10% level -1.516502
*MacKinnon(1%96) one-sided p-values.
(sugmented Dickey-Fuller Test Equation
[Dependent Variable: D{E1)
Method: Least Squares
Cate: 07/31/21 Time: 09:10
|Sample (adjusted) 1/12/2016 2/28/2020
Included observations: 1079 after adjustments
Wariable Coefficient Sid. Errar t+Statistic Prob.
Ei1(-1) -0.011173 0.004235 -2.638140 0.0035
DLEA(-1)) 0.039628 0.030756 1.288454 0197
R-souarsd 0.007526 Mean dependent var 0.000534
tadjusted R-souared 0.006604 S.D. dependentvar 0.07608
S.E. of regrgssion 0.075828 Akaiksinfo griterion -2.318841
|Zum sguared resid 6192657 Schwarzcriterion -2.309504
Log likslihood 1263.015  Hannan-Quinn gritgr. -2.31534Y
[Durkin-Watson stat 1.977067
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Ramsey RESET Test

Equation: UNTITLED

Specification: DLS C DLB E1(-1)

Omitted Variables: Squares of fitted values

Value Df Probability
t-statistic 0.187303 1076 0.8515
F-statistic 0.035082 (1, 1076) 0.8515
Likelihood ratio 0.035212 1 0.8512
F-test summary:

Mean
Sum of Sq. Df Squares

Test SSR 0.000125 1 0.000125
Restricted SSR 3.839614 1077 0.003565
Unrestricted SSR 3.839489 1076 0.003568
LR test summary:

Value
Restricted LogL 1512.792
Unrestricted LogL 1512.810

Unrestricted Test Equation:
Dependent Variable: DLS
Method: Least Squares

Date: 08/30/21 Time: 12:38
Sample: 1/11/2016 2/28/2020
Included observations: 1080

Variable Coefficient Std. Error t-Statistic Prob.
C 0.007298 0.002058 3.546138 0.0004
DLB 0.485742 0.010571 45.95085 0.0000
E1(-1) -0.011735 0.003328 -3.526119 0.0004
FITTED"2 -0.024099 0.128662 -0.187303 0.8515
R-squared 0.668588 Mean dependent var 0.018881
)Adjusted R-squared 0.667664 S.D. dependent var 0.103620
S.E. of regression 0.059735 Akaike info criterion -2.794092
Sum squared resid 3.839489 Schwarz criterion -2.775631
Log likelihood 1512.810 Hannan-Quinn criter. -2.787102
F-statistic 723.5719 Durbin-Watson stat 2.196784

Prob(F-statistic) 0.000000
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 7.816986 Prob. F(2,1075) 0.0004
Obs*R-squared 15.48154 Prob. Chi-Square(2) 0.0004

[Test Equation:

Dependent Variable: RESID

Method: Least Squares

Sample: 1/11/2016 2/28/2020

Included observations: 1080

Presample missing value lagged residuals set to zero.

Variable Coefficient Std. Error t-Statistic Prob.
C 4.73E-05 0.001823 0.025965 0.9793
DLB -0.003715 0.010429 -0.356229 0.7217
E1(-1) 0.001943 0.003348 0.580240 0.5619
RESID(-1) -0.120049 0.031175 -3.850771 0.0001
RESID(-2) -0.042485 0.031074 -1.367256 0.1718
R-squared 0.014335 Mean dependent var -2.88E-18
Adjusted R-squared 0.010667 S.D. dependent var 0.059653
S.E. of regression 0.059334  Akaike info criterion -2.806647
Sum squared resid 3.784575 Schwarz criterion -2.783569
Log likelihood 1520.589 Hannan-Quinn criter. -2.797908
F-statistic 3.908493 Durbin-Watson stat 1.984141

Prob(F-statistic) 0.003710

eviews. 10 malin Glajda : jiaall
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Heteroskedasticity Test: ARCH

F-statistic 6.795850 Prob. F(1,1077) 0.0093
Obs*R-squared 6.765778 Prob. Chi-Square(1) 0.0093

Test Equation:

Dependent Variable: RESID*2

Method: Least Squares

Sample (adjusted): 1/12/2016 2/28/2020
Included observations: 1079 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 0.003261 0.000238 13.67563 0.0000!
RESID"2(-1) 0.085271 0.032710 2.606885 0.0093
R-squared 0.006270 Mean dependent var 0.003558
IAdjusted R-squared 0.005348 S.D. dependent var 0.006904
S.E. of regression 0.006885 Akaike info criterion -7.116987
Sum squared resid 0.051059 Schwarz criterion -7.107749
Log likelihood 3841.615 Hannan-Quinn criter. -7.113489
F-statistic 6.795850 Durbin-Watson stat 1.856250
Prob(F-statistic) 0.009263

eviews. 10 zaliyn Glajia : juaall
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240
Series: Residuals
0| o Sample 1/11/2016 2/28/2020
n Observations 1080
160 4 - Mean -2.88¢-18
] Median -0.001308
120 Maximum 0.296075
| Minimum -0.266764
80 | ] Std. Dev. 0.059653
Skewness 0.141407
Kurtosis 4.764625
40
Jarque-Bera  143.7249
e I —=—=——— | Probabiity 0000000
-0.2 -01 0.0 01 02 03
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Pairwise Granger Causality Tests
Date: 09/18/21 Time: 10:33
Sample: 3/02/2020 1/08/2021

Lags: 8

Null Hypothesis: Obs  F-Statistic Prob.
DLB2 does not Granger Cause DLS2 216 16.8249 6.E-19
DLS2 does not Granger Cause DLB2 6.55056 1.E-07
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Mull Hypothesis: E2 has a unit root Mull Hypothesis: E2 has a unitroot
IExogenous: Constant, Linsar Trend [Expgenous: Constant
l-ag Length: 1 (Fixed) lag Length: 1(Fixed)
t-Slatistic Prob.* t-Statistic Prob*
lsugmented Dickey-Fuller test statistic -3.207011 0.0857 lBugmented Dickey-Fuller test statistic -2.818220 0.0576
[Test criticalvalues: 1% lgyel -3.999740 [Test critical values: 1% level -3 459827
5% lgvel -3.430104 5% level -2.874317
10% leysl -3.138808 10% level -2 573656
“MacKinnaon (199&) one-sided p-values. “Mackinnon (1998) one-sided p-values.
prugmented Dickey-Fuller Test Equation lsugmented Dickey-Fuller Test Equation
[Rependent Variable: D(E) [Dependent Variable: D(EZ)
IMethod: Least Squares IMethod: Least S
. s quares
Date: 07i31/21 Time: 08:45 Date: 07/31/21 Time: 09:46
2AMRLE fﬁ%um%!' 3“’_42%220 1/08/2021 ISample (adjusted) 3/04/2020 1/08/2021
Included observations: 223 after adjustments Included observations: 223 after adiustments
Variable Coeficient  3d.Emar  HSlalistie  Pob Variable Coefficiert  Std.Ear  tSatistic  Prob
E2i-1) -0.081741 0.025438 -3.207011 0.0015 .
DHE2(-1}) 0152645 0.056867 2.881064 00044 ‘EZI‘_1'I.. -0.067379 0.023825 -2.815220 0.0053
c 0039391 0032213 1992838 09997 DLE2(-1)) 0.18379%6 0.067057 2.815477 0.0053
@TREND("3/02/2020")  0.000400  0.000251 1593752 0.1124) € 0005842 0015173 0.391887  0.6957)
R-squared 0.086932 Mean dependentvar 0.007529 R—;_gugmg 0.058110 Mean dependent var 0.007829
ladjusted R-squarsd 0.054150 S.D. depsndsntvar 0231968  [2diusted R-squared 0047529  3.D. dependentvar 0.231989
S.E. ofregression 0.226618 Akaike info criterion _0.12217g  |BE ofrsarsssion 0228405 Akaike info griterion -0.119813
|Sum sauared resid 11.14783  Schwarzgriterion -0.081080  [3um sduared resid 11.27712 Schwarzgriterion -0.07377g
Log likelihgod 17.62258 Hannan-Quinngriter. -0.097504| Logu_h,guhggg 1633681 tjg_m—()umnm. -0.101109
F-statistic 5236505 Durbin-\atson stat 2049108  [T-sfatistc 6.538981 Durbin-Watson stat 2.045562
IPropiF-statistic) 0.001649 PrabiF-statistic) 0.001T43
Mull Hypothesis: E2 has a unitroot
[Exogenous: Nane
l.ag Length: 1 (Fixed)
t-Statistic Prob.®
lAugmented Dickey-Fuller test statistic -2.828191 0.0048
[Testgriticalvalues: 1% |level -2.576373
5% level -1.242256
10% lgwel -1.816751
“MacKinnon (1%96) one-sided p-values.
lAugmented Dickey-Fuller Test Equation
IDependent Variable: D{E2)
Methed; Least Squares
Crate: 07/31/21 Time: 0948
IZample (adjusted): 3/04/2020 1/08/2021
Included observations: 223 after adjustments
Variable Coefficient Std. Errar t-Statistic Prop.
E2i-1} -0.067527 0.023878 -2.82813 0.0051
DHE2(-11 0.189738 0.066380 2837718 0.0050
R-sguarsd 0.055452 Mean dependent var 0.007829
\adjustied R-sguarsd 0.051178 S.0. dependent var 0231984
S.E. ofreqression 0226872  Akaikeinfo griteion -0.127384
IZum sauvared resid 11.28488  Schwarz griterion -0.057327|
Log likelihood 16.28%11  Hannap-Quinn griter. -0.11554%5
IDurbin-Wats on stat 2048062
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Ramsey RESET Test
Equation: UNTITLED
Specification: DLS2 DLB2 LS2(-1) LB2(-1) C
Omitted Variables: Squares of fitted values

Value Df Probability
t-statistic 0.200240 219 0.8415
F-statistic 0.040096 (1, 219) 0.8415
Likelihood ratio 0.041008 1 0.8395
F-test summary:
Mean
Sum of Sq. Df Squares
Test SSR 0.000585 1 0.000585
Restricted SSR 3.194068 220 0.014518
Unrestricted SSR 3.193483 219 0.014582
LR test summary:
Value
Restricted LogL 158.1971
Unrestricted LogL 158.2176
Unrestricted Test Equation:
Dependent Variable: DLS2
Method: Least Squares
Date: 07/31/21 Time: 13:06
Sample: 3/03/2020 1/08/2021
Included observations: 224
Variable Coefficient Std. Error t-Statistic Prob.
DLB2 0.268797 0.017909 15.00864 0.0000
LS2(-1) -0.084698 0.012873 -6.579539 0.0000
LB2(-1) 0.056842 0.008288 6.858352 0.0000
C 13.08063 2.407068 5.434260 0.0000
FITTED"2 -0.017940 0.089593 -0.200240 0.8415
R-squared 0.660237 Mean dependent var 0.021998
IAdjusted R-squared 0.654032 S.D. dependent var 0.205301
S.E. of regression 0.120756 Akaike info criterion -1.368014
Sum squared resid 3.193483 Schwarz criterion -1.291861
Log likelihood 158.2176 Hannan-Quinn criter. -1.337275
F-statistic 106.3919 Durbin-Watson stat 1.919990
Prob(F-statistic) 0.000000
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Heteroskedasticity Test: ARCH

F-statistic 0.927427 Prob. F(1,221) 0.3366
Obs*R-squared 0.931910 Prob. Chi-Square(1) 0.3344

Test Equation:

Dependent Variable: RESID/2

Method: Least Squares

Sample (adjusted): 3/04/2020 1/08/2021
Included observations: 223 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 0.013325 0.004005 3.327211 0.0010
RESID"2(-1) 0.064652 0.067134 0.963030 0.3366!
R-squared 0.004179 Mean dependent var 0.014251
IAdjusted R-squared -0.000327 S.D. dependent var 0.058048
S.E. of regression 0.058057 Akaike info criterion -2.845848
Sum squared resid 0.744911 Schwarz criterion -2.815291
Log likelihood 319.3121 Hannan-Quinn criter. -2.833513
F-statistic 0.927427 Durbin-Watson stat 2.034563
Prob(F-statistic) 0.336585

eviews. 10 zaliy Glajha t juaall
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 32.03352 Prob. F(2,218) 0.0000!
Obs*R-squared 50.87804 Prob. Chi-Square(2) 0.0000

Test Equation:

Dependent Variable: RESID

Method: Least Squares

Sample: 3/03/2020 1/08/2021

Included observations: 224

Presample missing value lagged residuals set to zero.

Variable Coefficient Std. Error t-Statistic Prob.
DLB2 -0.013433 0.013006 -1.032778 0.3029
LS2(-1) -0.018420 0.011429 -1.611695 0.1085
LB2(-1) 0.011411 0.007200 1.584808 0.1145
C 3.306826 2.178467 1.517960 0.1305
RESID(-1) 0.038730 0.060583 0.639285 0.5233
RESID(-2) 0.487679 0.061200 7.968669 0.0000!
R-squared 0.227134 Mean dependent var -2.16E-15
IAdjusted R-squared 0.209408 S.D. dependent var 0.119679
S.E. of regression 0.106413 Akaike info criterion -1.616552
Sum squared resid 2.468586 Schwarz criterion -1.525169
Log likelihood 187.0538 Hannan-Quinn criter. -1.579665
F-statistic 12.81341 Durbin-Watson stat 2.052529

Prob(F-statistic) 0.000000
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Series: Residuals
Sample 3/03/2020 1/08/2021

Observations 224

Mean -2.16e-15
Median 0.001714
Maximum 0.374638
Minimum -0.881650
Std. Dev. 0.119679
Skewness  -2.031076
Kurtosis 17.42422
Jarque-Bera  2095.885
Probability ~ 0.000000
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Résumé

L’étude a pour objectif d’analyser le succés de l'Ingénierie Financiére Islamique a trouver une
alternative aux obligations traditionnelles par le biais des sukuk islamiques, en comparant leurs risques, puis
en testant la relation causale entre eux et voir la possibilité d’une cointégration entre les indicateurs S&P
MENA des deux marchés islamiques : le marché des sukuk et le marché des obligations de la période de
2016 a 2021. En se basant sur la méthodologie de I'étude de cas du marché MENA et en utilisant une étude

économétrique de I'indice des sukuk islamiques et de I'indice des obligations.
Le résultat le plus important est la présence d’une relation de cointégration entre les sukuk et les obligations,
ce qui nous fournit deux explications. La premiére est que I'ingénierie financiere islamique a pu, a travers les
sukuk, contribuer a la réalisation de l'intégration financiére des deux marchés. En effet, les deux instruments
financiers ont obtenu des rendements quasi-égaux a un degré de risque similaire, ce qui fait des sukuk
islamiques une bonne alternative aux obligations dans la pratique, car il obtient un rendement proche de
celui-ci avec un risque plus faible, dans des conditions normales de marché. Quant a la deuxieme explication,
la synchronisation dans le mouvement indique que les sukuk islamiques sur le marché MENA sont trés
similaires aux obligations traditionnelles, ce qui met I'Ingénierie Financiére Islamique devant le risque de
perdre sa crédibilité islamique, qui peut résulter de cette convergence. Il est a noter que malgré les
nombreuses formes contractuelles des sukuk, il n'y a pas de bénéfice significatif de cette diversité, car le
marché des sukuk dépend largement du traitement des sukuk murabaha qui sont structurellement plus

proches des obligations traditionnelles.
les mots clés: Sukuk, Obligations, Ingénierie Financiére, Cointégration, MENA.

Abstract

The study aims to analyse the success of Islamic Financial Engineering in finding an alternative to
traditional bonds through Islamic sukuk, comparing their risks, then testing the causal relationship between
them and see the possibility of cointegration between the S&P MENA indicators of the two Islamic markets:
the sukuk market and the bond market from 2016 to 2021. Based on the methodology of the MENA market
case study and using a econometric study of the Islamic sukuk index and the bond index.
The most important result is the presence of a cointegrating relationship between sukuk and bonds, which
provides two explanations. The first is that Islamic financial engineering has been able, through sukuk, to
contribute to the achievement of financial integration of the two markets. Indeed, both financial instruments
have obtained almost equal returns at a similar degree of risk, which makes Islamic sukuk a good alternative
to bonds in practice, as it obtains a similar return with less risk, under normal market conditions. As for the
second explanation, the synchronization in the movement indicates that Islamic sukuk in the MENA market
are very similar to traditional bonds, which puts Islamic Financial Engineering at risk of losing its Islamic
credibility, which may result from this convergence. It should be noted that despite the many contractual
forms of sukuk, there is no significant benefit from this diversity, as the sukuk market is largely dependent on
the treatment of murabaha sukuk which are structurally closer to traditional bonds.
key words: Sukuk, Bonds, Financial Engineering, Cointegration, MENA.



