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The Impact of money Supply Changes on Stock Market Indices

An Empirical study on the Egyptian Exchange and the possibility of get benefit

from it in the Damascus Securities Exchange
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ABSTRACT

This study aims to demonstrate the extent to which stock indices
responded to changes in the money supply in Egypt during the period
(2010-2020) and how to benefit from the results that were reached in the
Damascus Securities Exchange. The descriptive approach was used in
the research to present the theoretical concepts of the study; on the other
hand, the statistical-analytical approach was used to analyze and check
the relationship among the study variables, test the study hypotheses and
interpret  the results using the Autoregressive Model (Vector
AutoRegrission). Moreover, three stock indices in the Egyptian Exchange
(EGX 30, EGX70, and S&P/EGX ESG) were included in the study
sample.

The study reached a set of results, the most important of which is the
growth of money supply (M2) significantly due to the large expansion of
credit granted by private banks and the existence of an impact of changes
in the money supply (M2) in stock indices in the long term with a difference
for this effect among the studied stock indices. During the study period,
the Egyptian Exchange did not maintain the same upward performance
as there was a fluctuation in the indices of the Egyptian Exchange
because of the successive economic and political conditions, in addition
to the fact that the Egyptian Exchange, like other global markets, was

affected by the Corona virus during the year 2020
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EGX70 _dise yiia clilil dlaa) cuiipall (5) ad Jei

;
Series: EGX70

6 Sample 2010Q1 2020Q4
Observations 44

51 ] Mean 1100.988
Median 1016.820

4 — Maximum 2145.150
Minimum 563.2500

3] ] I Std. Dev. 371.4313
Skewness 0.923326

5 | ] ] Kurtosis 3.385830
Jarque-Bera  6.524819

1 r ﬂ Probability ~ 0.038296

o-u —

600 800 1000 1200 1400 16‘00 1800 2000 2200
(Eviews)  Alasy) galidl clajda @ jdaall

S iad 1elS ghasaia 5k 2145 Jisa EGXT0 e Jaw 14dl (5) &8y IS (e Laadls
2013 ale o B a3 Al dad S (gpean agin (ssle 563 Jassy 2020 ale (e gl al
ain Osle 371 08 (ghlas Calails (gran 4ta ke 1101 s EGXT0 5o dedl Jawsiay
Auhall 5 (Pl jlnall daf & 508 QLT Sy oy S Ghadl s (gpan
Juis 4iag 0.01 dgiaad) s5iua (o ST Jarque—Bera dsilaay dbled) dlaay) dadl o Jaadl WS
EGXT70 yise clily 385a iy 13ag ¢ oaplall aysill EGXT70 e Aludus g gaindy AL a2all Gy b
Aplall dadll o 2ty a5 (0.9) o)) Jolea of JaadU WS cduhall 558 A bl Ledaws Jsa
o 2l LS ¢S JSa geall sa il (EGX 30) dge iy Alulu g6 ol Jallyy ¢ auall
Jsa byyd 4l liball Aludes aysh o ixg 1385 "3" Aplamall Aaiill (o ST 585 (3.3) &by pedalitl Jales
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:S&P/EGX ESG g A1 jjailic jdige Gl alil) jaiall -3
Chdsally duball 358 DA S&P jise puwie Gl Jlaay) Canagll (6) o) JS)

:S&P ji3a ke Alulud alall sl Leal ddbeiall dslany)

S&P e e clilud Luibaay) cpdisal) (6) ad Je

12
Series: S_P
Sample 2010Q1 2020Q4
10 1 Observations 44
8 Mean 1434.727
Median 1290.985
Maximum 2806.400
6 Minimum 597.9600
Std. Dev. 585.7481
4 Skewness 0.584518
Kurtosis 2.266098
2 Jarque-Bera  3.492975
Probability 0.174385
0

500 750 1000 1250 1500 1750 2000 2250 2500 2750 3000
(Eviews)  Alasy) galidl clajda @ jdaall
i el (gpan axia ale 2806 s SEP iine Ja 14l (6) ) JSA) (e Baadls
2011 ale e @bl a8 Al dad 50lS (gpan agin sale 598 Jaws 2018 ale e JN) a)l)
(gran aia (sale 586 o) (g)laa ibails (gpan avia sale 1435 s S&P jise Al basigiay

bl 85 DA 85l Aad 3 S G 3y e Jy S Gl s
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S&P iz lily 3S5a a1y ¢ andall ajsill S&P i Alulu g ady ABG aaell 4 Ji
il Aludes ¢35 Gl Il (0.58) ¢l dalra o Jaad WS eyl 558 DA bl Ledasy s
Alnal) daill o aaal sa5(2.2) il sdaliil) Jalas of Jaadl LS o el sai Jile (EGX 30) s
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M, (Aataall Llgpuddl) guslsh irally o283 (al) Jisall yisall -4
Agliasy) cldsally bl 558 DU My siie @il Jlas) Cuagll (7) oy IS8 cpn
My e dlulad bl gl 581, dileia

M, i Uil :\,3.\‘1..\4;\;1\ &) pdigead) (7) é\é\) Jedd

9
Series: M2
8 — Sample 2010Q1 2020Q4
. Observations 44
6 Mean 2267514.
Median 1807899.
51 Maximum 4920967.
Minimum 888176.0
44 Std. Dev. 1251839.
Skewness 0.624732
3 Kurtosis 1.999494
2 Jarque-Bera  4.697318
1 Probability 0.095497
0 T T T T T T T T T
1000003 2000003 3000003 4000003 5000003
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Gran agin (ysile 888176 (e dushall 558 DA gl (i yall a5zl (7) by IS e Laadls
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Auhall 558 PR jeae (B sl Agpnd) wlp e Ja 1385 (gpme 4is (sale 1251839 08 (5)laa
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(M2-EGX30-EGX70-S&P/EGX) Liiaj duulall cifpsiia Judhuw sl Liilys Lo qrudags (8) oy JSi

EGX30 EGX70
20,000 2,400
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0 T 400 4+
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(Eviews) ilasy) galind) cilajda @ juuaal)
plad) ola) Ala e et Ll G L) Qi alans il pde Al 5oy Ailuad) JKEY) el
sLilean) 4 lEtuN) LAl -2
Ul iy Ayl JiaY) 7 3gill o Liyg g Fdpal Talid Ua i Zia3l) L )yl HLa) ey
SBlly ddda e Allias @il Jany Siae e ziles sl oY @llys (dsliiey dadu g3t
(Unit root tests) sasgll jia Lol ela) & duhall @il dieill Judbd) hsil e LuLAA\
D bl edl aal ey 53 (Augmented Dicky—Fuller) sl jUé (S Ll plasauly
iyl calpprial Ay B EA) i Gay (5) o) Jand sass)

(M2-EGX30-EGX70-S&P/EGX) dulyall cilyiial &y yiic) JL3a) il (5) oy Jgoa

Augmented Dickey—-Fuller Unit Root Test

Null Hypothesis: variable has a unit root

Exogenous: Constant

Lag Length: O (Automatic — based on SIC, maxlag=9)

Test for: Level

Series Statistic Prob.*
LNEGX30 -1.148451 | 0.6878
LNEGX70 -1.245341 | 0.6460
LN S&P -1.308809 | 0.6170
LNM, 1.108364 0.9970

*MacKinnon (1996) one-sided p-values.

(Eviews)  Alaay) galill aladiuly Galdl dae) G @ jiaal)
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Gsiue (o ST Auhall Clysia araad HLEaY) Aglany AL idlaay) dedll of Jeanll e
o Ll Gl saagll Hia e cbiial) oda Judlu o lgialy QBN axel) duz i Jiis SUA 0,05 dysiaall
Jomnid (J ) @l die Judladl o3¢d Ayl Hlaal salel st jaY) 13a Aallead (gl dic by

Jodal) it J6¥) 5LAN 38T way Apal) e piial 4L LEA) @il (6) a8y Jsan

Augmented Dickey—Fuller Unit Root Test

Null Hypothesis: variable has a unit root

Exogenous: Constant

Lag Length: 0 (Automatic — based on SIC, maxlag=9)

Test for: 1st difference

Series Statistic Prob.*
D(LNEGX30) -6.236241 | 0.0000
D(LNEGX70) -6.766201 | 0.0000
D(LNS&P) -5.702728 | 0.0000
D(LNM,) -5.763894 | 0.0000

*MacKinnon (1996) one-sided p-values.

(Eviews)  Alasy) galil) aladiuly dald) dlae) (e @ jlaal)

Gsive a al Auhyall Ciiria aeal LAY dilan AL AdlaY) el o) Jsaall (e gy

o3 Judls ¢lginl) aany AL Aol Ly jdll Jiiy adall dpaid Jibi of alaist ¥ clld 0,05 4y sinall
(1) A A (e ALalSia g I3V 3l 3AT aey byfiese cnpal Ll (o ang Hia o il
Al laaiV) z3san pladiad WiSey V1Y c(ssina) e bjiise e Auhall Gibaie Judl of Ly
Clysia e Ll wldl) sl Gyl Guli (5 (OLS) dnlall (g yall Cilayyal) diplay Jasad)

ool Amgio platind 1) g salll dia Gl cAlliaes A6 ol a5 syfiae e Agie)l Leludls ol

.(Vector AutoRegression) slAll jlassy)

ogeail) yially Anglal) culpstial) Cp Adaliy¥) ABNad)l LA tlasld
Jieddl el o Leishs Lealadls 4al)l UG 48 ymal sp dushyall Clyria (o Bl W) L) e Cangdl o
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(M2-EGX30-EGX70-S&P/EGX) iafall cyitial BLi¥) cdlalas (7) a3 Jsia

Correlation
Sample: 2010Q1 2020Q4
Included observations: 44

Correlation t-Statistic Probability LNEGX30 | LNEGX70 LNS&P
0.86 0.71 0.80

LNM; 10.73 6.57 8.8
0.0000 0.0000 0.0000

Eviews)  Slaay) zalipll aladiuly dald) das) e sl
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:Lag Intervals ¢lUaly) 5558 jLad) -2

:EGX30 e Glaiall S 7 3pail il il cUaiyl) 5558 Lkl il (8) ) Jsaall puaiasy

VAR zisai aladiuly Jo¥) zigaill L) pUay) 3558 U030 sulaa (8) ad) Jgaa

VAR Lag Order Selection Criteria

Endogenous variables: LNEGX3(0 LNM,

Exogenous variables: C

Sample: 2010Q1 2020Q4

Included observations: 40

Lag | LogL LR FPE AlC sC HQ

0 |-24.4523 | NA 0.012867 1.322614 1.407058 1.353147

1 | 112.4285 |253.2294* | 1.68e-05* | -5.321423* | -5.068091* | -5.229826*
2 | 114.1278 |2.973831 | 1.88E-05 | -5.20639 -4.78417 -5.05373

3 | 115.8328 |2.813262 | 2.12E-05 | -5.09164 -4.50053 -4.87791

4 | 118.0753 | 3.475934 | 2.34E-05 | -5.00377 -4.24377 -4.72898

* 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

(Eviews) ilasy) galind) Jlesinly diald) 213) (a : juaall

220 FSY dygina leisS (Lag=1) saaly sl 558 oo Bl s Uaiy) 858 O (8) o) Jsaall (e
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o saaly e Uy 5538 ) & (Vector AutoRegression) duagic Gaa 4i)pia (g & fdall Jalkill
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Adla—dadl 4k aladiuly didall Jalsl) jLEa) mils (9) &8 Jgas
Series: LNEGX3(0 LNM,
Sample: 2010Q1 2020Q4

Included observations: 44

Null hypothesis: Series are not cointegrated

Cointegrating equation deterministics: C

Automatic lags specification based on Schwarz criterion (maxlag=1)

Dependent Tau-statistic Prob.* z-statistic Prob.*
LNEGX30 -2.248751 0.4098 -9.659102 0.3406
(Eviews) Alasy) galinl) Jlarinly &ald) dae) G @ jlaall

Ay Jai Mg 0.05 Agsinal) (ssine (ga ST LAY Ailany AL Alaa) dadll of Laadls
z3sall) il Juad) z3gatll 8 s A)dll 235l (gpitie Gn @liide JalSE gay adey AL aad)
(VAR) Sl lasiyl z3sai sa JY)
:Js¥) g ds«ill Vector AutoRegression (VAR) 131 jlasi¥) slad) zigal i —4
s G5 4 e Vector AutoRegression (VAR) 1Al lassy) oladl s dgad apanal Wiy
(ol shalall s aae aat julas of il e Talaie) saaly Akl dyie) sgad dilia) ae Culpaiall
sl Aaleal) (38
LNEGX30; = ¢ + a; LNEGX30,_y + a; LNM,, | + &
1Y) zasall clyiie JeVAR 73l 35 (10) a8y Jsaall magy
Lupall JsY) g asalll @il (10) a8 Jsan

Vector Autoregression Estimates

Sample (adjusted): 2010Q2 2020Q4

Included observations: 43 after adjustments

Standard errors in () & t-statistics in [ ]
LNEGX30

LNEGX30(-1) 0.769164
(0.10684)
[7.19938]

LNM2(-1) 0.151726
(0.08367)
[1.81334]

C -0.097223
(0.61276)
[-0.15866]
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Vector Autoregression Estimates

Sample (adjusted): 2010Q2 2020Q4

Included observations: 43 after adjustments

Standard errors in () & t-statistics in [ ]

R-squared 0.885369
Adj. R-squared 0.879638
Sum sq. resids 0.869755
S.E. equation 0.147458
F—statistic 154.473
Log likelihood 22.85162
Akaike AIC -0.923331
Schwarz SC -0.800457
Mean dependent 9.049168
S.D. dependent 0.425033
Determinant resid covariance (dof adj.) 1.31E-05
Determinant resid covariance 1.13E-05
Log likelihood 122.8352
Akaike information criterion -5.434198
Schwarz criterion -5.188449

(Eviews)  Alasy) galidl Jlaiuly dald) dlae) (e @ jaal)

"l (el Jiisal) ariall Lawilly t Aglan AL sy degl) of (10) 8y Jsand) (e Jaadls
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Ol 89% Lussi aaaill Jales dad of 2aadl LS (10% diloan) AN (s5iue die a8} (inyal
(F=154.5) i dad i WS EGX30 e A Clpuaill (10 89% iz 3saill il puiia 8 ol
sl Lysine ) Ly
foly Lo il iy Jiasss

3 (10% ysine ggie de Joshall JaY) 3 EGX30 Liine e il papall syl 5 ams
Dhiay il Gyl 30y o xy 1305 0.152 :EGX30 ydiisal Aasilly oaiill (mpall Al A g pall ity
Slo Lual 8 (6K Al o3gys cJyshall Ja¥1 30.152% i EGX30 yiise g iyl M g3 1%
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(Jaskall o) g pe) Jashall Ja) 8 LY ddle ge s of (S (10) a8y Jsandl e Tely
1Al Aapally (M2) gasill jayally EGX30 e (o

LNEGX30, = —0.097 + 0.77 + LNEGX30,_; + 0.152 x LNM,,_,.
: jahall gz dgadll Akl clasy) -5
: Blgall I By L) —1-5

Aally Slo Y sl ad) of Gl z3sadl) 350 Byl asms aae e ST ga Lo 138 (e Cargll (f

SV Ll ) @ (11) &) dsaal) oo (Lol Jlsdie L) Spal Gl oy et

1 )asal) Cb ) gl Lg\}.d

Aoall A Sl ) LEA) il (11) a8 Jgaa
VAR Residual Portmanteau Tests for Autocorrelations
Null Hypothesis: no residual autocorrelations up to lag h
Sample: 2010Q1 2020Q4
Included observations: 43
Lags | Q-Stat Prob. Adj Q-Stat Prob. df
1 2.401453 NA* 2.458631 NA* NA*
2 4.932036 0.2943 | 5.112657 0.2759 |4
3 5.936333 0.6544 | 6.192276 0.6257 |8
4 10.09038 0.608 10.77238 0.5485 12
5 15.72411 0.4724 17.14739 0.3761 16
6 17.90927 0.5934 19.6869 0.4777 |20
7 18.99122 0.7525 | 20.97923 0.64 24
8 21.24585 0.815 23.7492 0.6947 |28
9 28.0155 0.6686 | 32.31082 0.4514 | 32
10 28.80717 0.7972 | 33.34239 0.5956 | 36
*The test is valid only for lags larger than the VAR lag order.
df is degrees of freedom for (approximate) chi-square distribution

(Eviews)  Jbaa¥) malipll Jleaiuly Galid) dae) (e 1 jdaal)
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tBloall anhl) gl Lad) -2-5
Opaiall bl o) 7 3salll Aadle e o SE s sl apdal) sl L) (e Cargdl o

Alsall sl a5l LA it (10) oy Je)

9
Series: Residuals
8 — Sample 2010Q2 2020Q4
; Observations 43
6 Mean 1.19e-15
Median 0.007307
5 Maximum 0.402475
Minimum -0.385483
4 Std. Dev. 0.143904
Skewness -0.034640
3 Kurtosis 3.814500
2
Jarque-Bera  1.197209
14 Probability 0.549578
.. B

T T T T T T
04 03 02 01 00 01 02 03 04
(Eviews) (Alaa¥) gl ) cla i 1 jiaal)

&l 5% dysinall ssine o I Jarque Bera LiaY) Ailasy dblad) LdlaaY) dedl) o Ll
e #5355 i)z 3sall sy o AL paal) Gpca s s L
Q;ll..\ﬂ‘ QL;J JL)'.'\A\ -6
5yl Sl el iy il Y olead) adans e ) i) Gl o e 2SI LAY 13a Cargy
o) il sl s (12) ady Jsaadl s o Jinal) uaialls Ay Gud i) il o) 3p00all
iz dsail) Bl
ol cplal) @ld Lo mils (12) a8 Jgan
VAR Residual Heteroskedasticity Tests: Includes Cross Terms

Sample: 2010Q1 2020Q4
Included observations: 43

Joint test:
Chi-sq df Prob.
15.19694 15 0.4373

(Eviews) ilasy) mali) aladiuly caldl ae) ga @ jlaall
1 0.05 Lyginall s5ise (1 ST chi—square Laa¥) dilasy Al dllasy) dedll of Laadls
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:Impulse Response Function il Llaiuy) ) -7
led G Al Al ially Aaaal) lascall A3l bl a8 Jic JLESY) 13 (e Cangl)
b aad il Clesall (EGX 30) e dulaiad Gyysdll Blaia) &y (uSad Cun il ysiial)
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: DD el 638 Ledpiind A dal) 55l EGX30 Ldse e skl iasal) b aals
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Response to Cholesky One S.D. Innovations £ 2 S.E.
Response of LNEGX30 to LNM2
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EGX 70 jdigag M2 itall oy 4Blall (12) a8, Js
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(M2) il imjally EGXT0 gy duaphall 38)al) JSEH (he Jaadls

:Lag Intervals ¢Uasy) 5,38 jlad) -2
(EGXT70 yhise Glaiall ‘é_ali'd\ CS}J\ Gl el Hall o Uny) 558 Hloal C_atu (13) ) Jsasl) zan
VAR 7 3gai aladinly AGY zigaill tiall gUa) 558 LAY julaa (13) ad) Jgaa
VAR Lag Order Selection Criteria
Endogenous variables: LNEGX70 LNM,

Exogenous variables: C
Sample: 2010Q1 2020Q4

Included observations: 40

Lag | LogL LR FPE AIC SC HQ

0 -24.1183 | NA 0.012654 | 1.305913 1.390356 1.336445

1 107.1041 | 242.7614* | 2.19e-05* | -5.055206* | -4.801875* | -4.963610*
2 108.83 3.020292 | 2.46E-05 | -4.9415 -4.51928 -4.78884

3 111.3626 | 4.178776 | 2.65E-05 | -4.86813 -4.27702 -4.6544

4 115.2643 | 6.04758 2.69E-05 | -4.86321 -4.10322 -4.58842

* 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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s Al i) e JeadY) z3salll ol dlaliad) juleae Gatlis o(AIC, SC, H-Q) dlaliall jules
Z3sall LAY aadiud EOBN uleall o2 of ((AIC, SC, H-Q ) (o J< dad 81 41 3 23l
A giall gl G e Juady!
Al —dad dayh 434k aladiuly (Co Integration) dida Jalsi ABe 59 (e @Bl -3
(Engle—Granger)
Dkis) ehal S (s 3l die e B 3 gailly dilaial) G piial) pan Judls bl of Ly
5] el Waka (1 1) f sasly el 558 el (3 VAR dingia aca 4ilpiie o dlidall JalSll
(Jashll Gaall Je il (u Aygiee Ale a5 Hlial) 4ay &llby (Engle—Granger syl aladiuly

el il JalSal lia) il gy (14) o) Jsaal

Adlamdadl 48k aladiuly didal Jalsil LEa) @il (14) &) s
Series: LNEGX70 LNM,
Sample: 2010Q1 2020Q4

Included observations: 44

Null hypothesis: Series are not cointegrated

Cointegrating equation deterministics: C

Automatic lags specification based on Schwarz criterion (maxlag=1)

Dependent Tau-statistic Prob.* z—statistic Prob.*
LNEGX70 -3.053183 0.1190 | -14.99494 0.1065
(Eviews) Alasy) galill aladiuly Sald) dae) (e @ jaal)

Augind) (s5ien gn ST LEAY) Adliany ALGQ) AdlaaY) dedll of (14) 8 Jsaal) g Ladls
OB Ly bl zisel mte cp ide JalSS 3gag avas ABE el dacad Jis J6lly 0.05

(VAR) 13 laai¥l z3gai s (G g dgaill il Juad) g3 gl

: A8 z3saill (VAR) Vector AutoRegression Sl jlaaiy) olad) zigal pais -4
d1ie) bynd Ala) ae lpriall 5l 358 A3 e (VAR) 5130 lasiV) ola) 7 3 sai ppana i€y
) Alslaal) (385 ¢ o) SRl G sae 3ast ulae ol il o Dol saaly Akl
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76



Al G g dgalll geilii (15) a8y Jgan

Vector Autoregression Estimates

Sample (adjusted): 2010Q2 2020Q4

Included observations: 43 after adjustments

Standard errors in () & t—statistics in [ ]

LNEGX70
0.643334
LNEGX70(-1) (0.11607)
[ 5.54265]
0.198089
LNM2(-1) (0.06539)
[ 3.02951]
-0.376667
C (0.70468)
[-0.53452]
R-squared 0.749001
Adj. R-squared 0.736451
Sum sq. resids 1.114197
S.E. equation 0.166898
F—statistic 59.6816
Log likelihood 17.52657
Akaike AIC -0.675655
Schwarz SC -0.55278
Mean dependent 6.950196
S.D. dependent 0.325102
Determinant resid covariance (dof adj.) 1.87E-05
Determinant resid covariance 1.62E-05
Log likelihood 115.135
Akaike information criterion -5.076045
Schwarz criterion -4.830296

(Eviews) (ilaay) galindl aladiuly Galdl 2] ¢ 1 jiaal

Lsinall (gise o yiaal ") (gl el jatiall Ll t Adlas Al LilaaY) dadll (o
s die (o) (o pal) Ay gimay ALY ALl Ay i) Qg adall dpuapd Juis of aodaiios ¥ N5 0.05
i 3501l hria 3 lpuail) G 6 75% L ansil) Jelas 4o of JaaDl LS 5% dglas) AN

2 asalll Aygine ) Ly (F=59.7) i dad joiis WS (EGXT0 jiise b iyl (10 75%

77




Jushll Ja¥) S EGXT0 Lise o sl papall sy 51 st ol Le il il (g Jotiasy
i 1305 0.20 (EGXT0 el dpusilly (giill (ymjall A5al) Aigyall Cialy 288 (5% Lysina (gsiase e
«Jashll Ja¥1 3 0.20% ey EGXT0 yipe g lii)) ) sasas 1% laiay il (myell 55 ¢
Hise o suill Gmpall geine i ang 4l s Cum Al L o Lual 8 068 dagill o3eus
Jashall JaY1 8 (5%) dilas) dysine s5ise e EGXT0
apalls EGXT0 Liise o (Jashll da¥1 cilisye) Jushall Ja¥) b Llap¥) adle e s of (Sayy
A Apally (M2 gl

LNEGX70, = —0.38 + 0.64 * LNEGX70,_, + 0.20 * LNM,, .

;i) 7 dgaill Lpadiidl) cllady) -5
lloall I Bl ) lasi-5-1
Ladly Y s ad) o Gl zasalll Alod Bl agmy are (e 2SEI ga HLEAN) 138 e Cargll ¢

S Ll ) @ (16) &) dsaal) g (bl Jlsdie L) Al Gl oy Leies

1 )asal) z2 ) gl Lg\}d

Sloll I BLa N L)zl (16) by s
VAR Residual Portmanteau Tests for Autocorrelations
Null Hypothesis: no residual autocorrelations up to lag h
Sample: 2010Q1 2020Q4
Included observations: 43
Lags | Q-Stat Prob. Adj Q-Stat Prob. df

1.485731 NA* 1.521106 NA* NA*

2.713804 0.6068 | 2.809085 0.5903 | 4

4.297658 0.8293 | 4.511727 0.8083 |8

7.487242 | 0.8238 | 8.028449 0.7829 |12
10.8773 0.817 11.86456 0.7532 | 16
13.58541 0.8509 | 15.01183 0.7757 |20
16.20462 | 0.8805 | 18.14033 0.7961 | 24
19.11237 0.8946 | 21.71271 0.7944 | 28
22.28473 0.8996 | 25.72481 0.7756 | 32
10 25.40808 0.906 29.79463 0.7575 | 36
*The test is valid only for lags larger than the VAR lag order.

O | 0| || N | B |W||—

df is degrees of freedom for (approximate) chi-square distribution
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Opaiiall ALl Hatal 73 sall Aadla sae o KU 4 loll _agdall il las) e Cargdl ¢
iz dsall) sl agdall aysill laal il (13) a8y JSEN cans caalilly Jiisdl)

Aol asal) ajeill L) milis (13) A8 Jedd)

9
Series: Residuals
8 Sample 2010Q2 2020Q4
. Observations 43
6 Mean 1.17e-15
Median 0.002623
5 Maximum 0.315307
Minimum -0.333628
44 Std. Dev. 0.162876
Skewness 0.030128
34 Kurtosis 2.140801
2 |
Jarque-Bera  1.329155
1| Probability 0.514491
0

-0.3 -0.2 -0.1 0.0 0.1 0.2 0.3

(Eviews)  Alasy) galidl clajda @ jdaall
5% dggiadl g5 (e Sl Jarque Bera [loay) dslasy dbled) ddlaay) dedll of Jaadl

Lol 558 i) 2 3saill s ol AN aaall Gy b Jiis Wil

sopladl) el ey -5-3
S5l Jiial il sy 5l Y leadl ddasy e gl eiall cpls o e ST HLEAY) 18 Cagy
2 (17) & Jsaad) G (M2 Jisall jpaiadly Ay Gud EGX 70 550 i) yiall ) 5ypnall
7 saill sl o) il sl

(Bloall culal) el JLad) il (17) ad) Jgaa
VAR Residual Heteroskedasticity Tests: Includes Cross Terms

Sample: 2010Q1 2020Q4

Included observations: 43

Joint test:
Chi-sq df Prob.
22.86533 15 0.0870
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:Impulse Response Function 4 il {laiuy) s -6
il Ll (i pay ) A gl Adbidal) hloriall dpiajl) cullsall a8 iy HLEaY) 138 (e Caagdl ¢
@3l Gyl b st lesall (EGX 70) ise Aolaiad 45l Llaio) Ally uSad Sym el
Gl aals slme Giladl W lsie dlpde daral Jadl) 33 st (14) oy JS pemsss (M2)

: AN Aareall 038 Lgiyaind ) dgiall 35dlly EGXT0 Lige e saiil

EGX70 alal) &y panal) duaagal) saiga iial Ay 5il) Aplaia) Al (14) o) Jei

Response to Cholesky One S.D. Innovations £ 2 S.E.

Response of LNEGX 70 to LNM2
25

(Eviews) Alasy) galill aladiuly Gald) das) (a1 jaal)

PAa i) Gompall g (zmpaty ) Al siall Glariall EGX 70 el ) sil) Alaia) JSEl masy
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(Eviews)  Alasy) galidl aladiuly Gald) dae) G @ jaal)

M2 i) sl SEP dge oy Gusylall A8 (S8 e Jaadls

:Lag Intervals ¢Uapy) 3y jladl -2
ey Glaiall B zagail) clyaiad JBall sUay) a5 lia) il (18) Ay Jsaadl sy

:S&P )5 2l 3yl

VAR 7 3gai aladialy GIAY gz agaill tial) pUay) 58 [LGA) julea (18) Al Joas

VAR Lag Order Selection Criteria

Endogenous variables: LNS_P LNM2

Exogenous variables: C

Sample: 2010Q1 2020Q4

Included observations: 40

Lag | LogL LR FPE AIC SC HQ

0 -30.2407 | NA 0.017185 | 1.612037 1.696481 1.64257

1 107.5066 | 254.8326* | 2.14e-05* | -5.075330* | -4.821998* | -4.983733*
2 109.5798 | 3.628015 | 2.37E-05 | -4.97899 -4.55677 -4.82633

3 111.3949 | 2.99494 2.65E-05 | —-4.86974 -4.27864 -4.65602

4 114.6308 | 5.015766 | 2.78E-05 | -4.83154 -4.07155 -4.55675

* 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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Series: LNS_P LNM,

Sample: 2010Q1 2020Q4

Included observations: 44

Null hypothesis: Series are not cointegrated

Cointegrating equation deterministics: C

Automatic lags specification based on Schwarz criterion (maxlag=1)

Dependent Tau-statistic Prob.* z—statistic Prob.*

LNS_P -2.350399 0.3617 | -9.994798 | 0.3192

(Eviews) Alasy) galill aladiuly Sald) dae) G @ jlaal)
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(VAR) I3 laai¥) zhgar sa Callill zdgall ol Juadl 23l

: &I z 3gaill Vector AutoRegression (VAR) 1M jlasiy) slad) zdgad pafi —4
s 39 4 e Vector AutoRegression (VAR) A1 jlasi¥) olad) 3 50d avenal LiSay
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Vector Autoregression Estimates
Sample (adjusted): 2010Q2 2020Q4
Included observations: 43 after adjustments
Standard errors in () & t-statistics in [ ]
LNS P
0.755188
LNS_P(-1) (0.10435)
[7.23683]
0.151679
LNM2(-1) (0-07906)
[1.91842]
-0.423839
C (0.69689)
[-0.60818]
R-squared 0.84945
Adj. R-squared 0.841923
Sum sq. resids 1.073595
S.E. equation 0.163829
F—statistic 112.8467
Log likelihood 18.32467
Akaike AIC -0.712775
Schwarz SC -0.589901
Mean dependent 7.192775
S.D. dependent 0.412056
Determinant resid covariance (dof adj.) | 1.66E-05
Determinant resid covariance 1.44E-05
Log likelihood 117.713
Akaike information criterion -5.195955
Schwarz criterion -4.950206
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LNS_ P, =—0.42+0.76 « LNS_P,_; +0.152 x LNM;, ,
 sdhal) g dgadll Lpadidl) cflgdy) -5
Blsall AN LGN las)-5-1
Aadly Y s af) o Gl zasalll Aol Bl agag are (e 2SEI ga SN 138 (e Cargll
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VAR Residual Portmanteau Tests for Autocorrelations

Null Hypothesis: no residual autocorrelations up to lag h
Sample: 2010Q1 2020Q4

Included observations: 43

Lags | Q-Stat Prob. Adj Q-Stat | Prob. df
2.490072 | NA* 2.54936 NA* NA*
4.814411 | 0.3069 | 4.987081 0.2886 | 4
6.54589 0.5863 | 6.848421 0.5531 |8
9.697496 | 0.6425 | 10.32327 0.5876 | 12
16.33608 | 0.4298 | 17.83535 0.3336 | 16
19.34575 | 0.4995 | 21.33308 0.3778 | 20
20.65935 | 0.6587 | 22.90209 0.5256 | 24
22.777848 | 0.744 25.5056 0.6002 | 28
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VAR Residual Portmanteau Tests for Autocorrelations

Null Hypothesis: no residual autocorrelations up to lag h
Sample: 2010Q1 2020Q4

Included observations: 43

9 25.50233 | 0.7852 | 28.95046 0.6217 | 32
10 29.26467 | 0.7792 | 33.85291 0.5711 | 36
*The test is valid only for lags larger than the VAR lag order.
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Series: Residuals
— Sample 2010Q2 2020Q4
Observations 43

Mean 3.52e-15
— Median -0.012554

Maximum 0.387387

— S— S Minimum -0.417950
Std. Dev. 0.159881

— — Skewness -0.089632
Kurtosis 3.161258

Jarque-Bera  0.104166
ﬂ Probability 0.949250
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VAR Residual Heteroskedasticity Tests: Includes Cross Terms

Sample: 2010Q1 2020Q4

Included observations: 43

Joint test:
Chi-sq df Prob.
15.38724 15 0.4239
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Response to Cholesky One S.D. Innovations + 2 S.E.

Fesponse of LNS P to LNM2
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