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ABSTRACT:
THE IMPACT OF MACROECONOMIC VARIABLES ON SAUDI STOCK PRICES
It is a matter of fact that financial markets are taking a remarkable place in the global

economy nowadays such a position has been obtained due to its role in promoting the
economic development .A review of the literature has shown that there is a tighted
relationship among the extent to which a financial market is developed and to which
extent the economic development is realized

This study sought to analyze the impact of some macroeconomic variables on the
performance of the Saudi stock exchange market. The study variables are represented
by the market indicator (General Share Price Index PIND) which is the dependent
variable, the variables of the Gross Domestic Product (GDP), the Money Supply (M3),
the Interest Rate (INT), the Inflation (INF) represented by the general cost of living
index, and the Exchange Rate (EXR) as independent variables for a sample period
from the first quarter of 1985 to the fourth quarter 2018,

The study used the inductive method to derive hypotheses and the Multiple Linear
Regression , Co-integration test and ErrorCorrection Model (ECM) to test the validity
of these hypotheses.

The results of this study found that there is a significant effect of these variables on the
Dependent variable in the long and short run, and the existence of a long run
equilibrium relationship between the macroeconomic variables and the General Share
Price Index«which is confirmed by the theoretical relationship between them, with a
positive effect and morale and causality relations, run on long and short terms from the
independent variables into the General Share Price Index.

The results of the research revealed a positive relationship between the independent
variables “Gross Domestic Product, Money Supply, and Exchange Rate" and the
dependent variable, General Share Price Index however "the Inflation" have negative

effects.”
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MAKROEKONOMIK DEGISKENLERIN SUUDI HISSE SENEDI FIYATLARINA ETKISI

Finansal piyasalarin giinimizde kiresel ekonomide kayda deger bir yer tuttugu bir
gercektir. Ekonomik kalkinmanin desteklenmesindeki roli nedeniyle bdyle bir konum elde
edilmistir. Bir finansal piyasanin ne oélglide gelistirildigi ve ekonomik kalkinmanin ne 6élglide
gerceklestirildigi Bu calisma, bazi makroekonomik degiskenlerin Suudi menkul kiymetler
borsasinin performansi Uzerindeki etkisini analiz etmeyi amacladi. Calisma degiskenleri,
bagimli deg@isken olan piyasa gostergesi (Genel Hisse Fiyat Endeksi PIND), Gayri Safi Yurtigi
Hasila (GSYIiH) degiskenleri, Para Arzi (M3), Faiz Orani (INT), Enflasyon ( INF) 1985'in ilk
ceyreginden 2018'in dérdincu ¢eyregine kadar érnek bir dénem igin bagdimsiz degiskenler
olarak genel yagsam maliyeti endeksi ve Déviz Kuru (EXR) ile temsil edilir, Calisma, hipotezleri
tiretmek icin timevarim yodntemini ve bu hipotezlerin gecerliligini test etmek igin Coklu

Dogrusal Regresyon, Es entegrasyon testi ve Hata Duzeltme Modeli'ni (ECM) kulland1.

Bu ¢alismanin sonuglari, bu dediskenlerin Bagimli degisken Gzerinde uzun ve kisa vadede
anlaml bir etkisinin oldugunu ve makroekonomik degigkenler ile Genel Hisse Fiyat Endeksi «
arasinda uzun dénemli bir denge iligkisinin varligini ortaya ¢ikarmistir. aralarindaki pozitif etki,
moral ve nedensellik iligkileri olan teorik iliski, bagimsiz degiskenlerden Genel Hisse Senedi
Endeksi'ne kadar uzun ve kisa vadede ilerler. Arastirma sonuglari, "Gayri Safi Yurtici Haslla,
Para Arzi ve Doviz Kuru" bagimsiz degiskenleri ile bagimli degisken Genel Hisse Fiyat Endeksi
arasinda pozitif bir iliski oldugunu ancak "Enflasyon" un olumsuz etkileri oldugunu ortaya

koymustur.
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76 _ Richard J Rogalski & Joseph D Vinso, Stock returns, money supply and the direction of causality, The
Journal of Finance, Vol 32 N° 4, 1977, pp 1017-1030.
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78 Maged Shawky Sourial, Monetary Policy and Its Impact On The Stock Market: The Egyptian Case,

Ministry of Economy & Foreign Trade, Cairo, Egypt, p4.
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Currency Risk Al 13 Al G pa e = Lalall il alatid ¢ Jadd el ) 5 il Legal 5 qﬂb
Gl o3 of 5 Alal 481 sl Jals ald) 138 Alery LS e sia Ly Aualal) de ) gall 2L )Y 5 agul) da (Y @ll

8. Ki ho Kim, Dollar Exchange Rate and Stock Price: Evidence from Multivariate Cointegration and Error
Correction model, Review of Financial Economics, working paper N° 12, 2003, p 302.
-87 Philipp M. Hildebrand, Monetary Policy and Financial Markets, Swiss Society for Financial Market Research,

Zurich, 2006, p 4.
DY) Ly o sial) Aleall da jat e il ilall + Hlaiiad) e silall = L850 (3) ) 8 Lty dile - (%)
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pen¥! el 5 e a1 el Lgle Juany 3 adlial alic ald) 13 dlee (a8 dlalal)
Gl s paivsall (1) L) el e b adi 53 Lay ) 4 ) dlend) G (ol clal (uSadl Canmy o Sy 5 claindl
dsas OVl LawY 5 o alaBY) ) ELY1 axe G 233 31 5u) e IS 8 Alead) il i adi g3
. (88) dlaall A i ) 2 Lo (Jaal) adimill (o Aadli jo Y ana

Oa pardl agaand Adiidl Clalai¥) a8 A dial) Ollead) Gijea a5 agal) 3 se G A8 padiu
G a1 s 5 ALl By sV (5 g 8 Chaa Al A 3V GGany Alaadl el 8 Caaay A1 ) il ¢ el
A Y A AV i s

ol YA e oS8 AL 316V (8 gm g i peall Sl A G ) bl Al s

Jsa¥) bl Jaay of a3l e ¢ (G_AY) ol sl S ae ) Lo 2l Alee Cojon yrs (i) () 15 pibal) BLER)
Aoy ¢ Jpa¥l elli e agalh "o 50 s ¢ Gailal] o saiiasall L Gad ) (Colaind) 5 aguIS ) dlaall 4L

A L L a8 51 a5 (e g ¢ Led sl Aoy
) Aalaa 48 sl ¢ slading (Al sl (p aiaally aday ¢ ald) el dlee dad (mliadl i AT Gils G
AUl Lale agalla 30l 35 ¢ (o) g aguVIS) SLaBY) 8 5 AY LI Jsal) s 4ansill 5 ¢ g alill
L al y0) Claind) 5 agnt) jlaad s Capeall b (s Sl A3 ) el 1385 SN L L lad gl

(s AV Jal 52l
A a5 e g LI 81551 (e adliiie (e e Linin¥) DA (e iVl Ak gl) dlasll jaliveall Jagicy 3

o W il ¢ aldl (3 5udl e ALl (315 5Y) B sm (5 pdle gt BT el lansl (et 13 pilpall s LAY
A1V 0 sall) oA el e bl A e daalladl (B gndl 8 Al 13 ISyl A gal) Al 3 il
PGP OV PRUATSRA P P WY il i PP WEEN [ UDVA PR PEPICPRTA PYO DY gl SPCRENGEON P ¢ L SR
¢ A 5al (e Al gial) Aalitiaal) Apadil) culaal) YA (e ¢ AS AN Aad o i Ania ) Elall G pea el Al

¥ COlaall Cojea el (& LD a3
Gmall o Apndliil) gy a8 ) cpodaall (35 (A8 AY) el gall el pial 81 a) Copeall jau pli e
(2 shusall A (5 AT Al (pa g m8ATE C gu ) a5 Galifins (g yremal) Ll 5 lagse (b il 5 el gl
gl O iy 138 5 ag3lS 58 agal el g agali 2o 3 L5 Adaall (5l snl) 8 Al ags )08 0 35 o g
Gam e Anlag) T el paleall Aiaggy Jliad A Jsall ddaall Al (31 591 (5 sms o Al T Al oyl jaas

887, o Gl an e MAL 316 Bom 518 Ao ALK AaliaiBy) i paiiall Y Abdat Al 3 Measd) als As -
85 _ Benjamin M Tabak, The dynamic relationship between stock prices and exchange rates: evidence for Brazil,
Working paper series N° 124, Banco Central Do Brasil, 2006, p4
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Ot G dguSe T de iy Cogeall e s L 5 ecula ) ol el s 2l Jsall dlaall 4Ll 61 5Y)
(O0) s ) el

Clga sill @3 @l il el 53l dlaall A (2dds e aady Cun (S AN G Ul ¢3S 3l 138 o LS
o Lo ey cagnd) et s siall (5 gl acy lae oS il o3 Jaa 80l ) 4ley ¢ (91 ) Ayl
Laliy) Ll glai ) ) gam @ e Ll Leillee (& OS5 siae adu o aaiad 3l S L4l
(92 g Jland alias) Ul s Lealy jl alissl

@25l agaal) (8 g ool o ALK ApalaBV) cl paiall BV lee adad i SEI Gl

DGl el iy pl 1Y)
INDX (52 gnnall llall (31 ) g¥) (3 g (A pgnal) plisa g8 1 il yaaial)

Db S (A Al & ynid)

GDP Jlaay) Aol il 2 (1) Jiisal) ppaiall -
EXR &dall caypall jmu 1 (2) Jiiall jpaiall -
INF =il (3) Jitual) il -

MS il g yeall G (4) Jiiasall iciall -

(il 73 gall) il piia g by 1 LS
A ¢ sl agul) (8 gu elal o ALK b aBY) ol jpaiall T iy ¢ Al all a3 e inkail) ¢ Jal) algy
Lolat¥) el i) 8 AN Y)Y alall digall aimy il 23 gl A (g elld 23y 5. 2019- 1985 5 il
- A0l daaal) ANl 22l ¢ SAN ARl 3K
,INT, INF, EXR) ............ (1)) M3/ GDP(GDP, (f INDX=
INDX agst) s alall Sisall g dl jall s3] i) yuaiall o) Cas
sl 3 ) Ol il Wl
Al L GDP Sy sl il -
. M3/ GDP Jea¥) Al mlill ) il im pol) s
Al 28I alal) culdl) 68 0 Jies INF adozidll -
. EXR gl Jll Jilia Y gall 8ial) s pall gy -
(4-6) &) U2l i A 90 2019-1985 5 yidll 4y ins iy aaiai Aie ) Jusdhos o Al ) 028 2aiad Euny

% _Hwey Yun Yau & Chien Chung Nieh, Interrelationships Among Stock Prices of Taiwan and
Japan and NTD/Yen Exchange Rate, Journal of Asian Economics, working paper N°17, 2006, p 536.
91_ Gaurav A, Aniruddh K S, & Ankita S, A Study of Exchange Rates Movement and Stock Market
Volatility, International Journal of Business and Management, Vol. 5, No. 12, 2010, pp 62-63.
92_Ying Wu, Stock Prices and Exchange Rates in a VEC Model: The Case of Singapore in the 1990s,
Journal of Economics and Finance, Vol 24 N°3, 2000, p 261.
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elay) 3,88 jlad) -1

sl 5 L) (4-6) di Jsaal

VAR Lag Order Selection Criteria

Endogenous variables: INDX GDP EXR INF

MS
Exogenous variables: C
Date: 11/13/20 Time: 21:44
Sample: 1985 2019
Included observations: 33
Lag LogL LR FPE AlC SC HQ
0 -1078.467 NA| 2.27e+22 65.66468 65.89142] 65.74097
1 -941.1295| 224.7344% 2.56e+19* 58.85633* 60.21680* 59.31409%
2 -920.4100, 27.62604| 3.70e+19 59.11576] 61.60994] 59.95497

* 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

dalias ¢ wWW.sSama.gov.sa sl (ool il dsse cwww.amf.orgeoal) 28l § a1 jaaall

WWW.tadawul.com.sa 2 sesll agasd) (3 s ¢ WWW.CASI.QOV.SA e shaall 5 dalall Cilelas)

5 INDX (g2 52l A0l (31,5501 (3 5ms (8 gl pdige (g A 50 A8le a3 A3) ol (Golad) Jsaadl J3A (0

GDP syl sl gilill & seill Jona
cobiall il 3 53 aaad Laal &l (4-7) dsasd)

Lag AlC SC HQ
0 45.08606 45.35541 45.17791
1 34.32336 | 36.20887* 34.96637
2 33.62046* 37.12211 34.81463*

EViews 7 gt n Gla a1 jaadll


http://www.amf.org/
http://www.sama.gov.sa/
http://www.cdsi.gov.sa/
http://www.tadawul.com.sa/
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Al ) Jae il pprciall dyia 3 Judlall JelSida o e o yaill ryg ¢ Ban gl i jlasl il ) kil
e G i) JalSll Ll g pai oa s ;A 8 shall ) Ji e oY) da )l e AlalKia Ll i
sl aa s e Ll siae dul ol dae Ol il S i s A1 Cpuaila s sl alasiinliz 3 saill
Full abe! Jlaiadl ALl cile glaadl Jane e slaie VU ol jidall JolSill cilalea 220 aaa3 3 Sy
8_naall adll )5 Trace test 3 Jlis) JM& o i3 5 Information Maximum Likelihood
: Maximum eigenvalues test <kl

K 3aad) (s sbonr sl BT r & jidal) JalSall cilgaia aae ol LGN aaall dua ji iy 1( ATrace) Y JLss) -
) K 2aall g sty 1 i) JulSall clgaio sae o e pali ) Al A il Jlis (HOrS k) gl
(k=0,1,2,...) cu~ (H1:r=k

222 (5 gl 1 & yidiall JalSil) Cilgaie 230 G gl anell dpm 3 533, 1 (AMaAX) il 3 jaaal) addll LA -

K1 Gsbon & ida) JalKill clgatia axe o (of Al daca il Qe « K(HO:r=k)
(k=0,1,2,3,4,...) & (Hlir=k+1) «
& idall Jalsal) Julas 2

Ll LY Lalaa) 8 Ll (a5 Cuny ¢ GST ol (pivia ) cpilule o AsSOCIALION Gabal sa & yidal) Jalsil)
o 0S8 38 Aie ) Judlll iy o g 1385 ¢ el e LG Laggiad G Al Jaad 45 5k ¢« gAY
< yaiall Ao gana n JaY1 Al ol A8Mal) o8 Jia g A ganaS 5 jitue oS3 iS5 ¢ saa e JS C0dAT L 1Y) 5 e
Aal Alany) el s @l yiia) JalSills Al col yuriall (e de sane AV il i) oy sl 2 ¢
S L Aal) (ld ¢ @ jidiall Jalal) dualin Caati @l paaidl (e Ae sene Glia S 136 (oY) AL gl o ) gl
il s ¢ aaill JaY1 8 olai¥) 138 e Bl il a5 AlSa) (g a2l ¢ Jyghall Ja) 8 01l o) dgaie
A yidall JalSall (pusila s 38 o o yifial) JalSl sl 3ol el (s L6815 Ly A8l ol lasiV) 06K Y
hlall <yl JieY) aaed) yass @l jidall JalSall uila s jLis) #Usy Johansen Cointegration test
lgie e slaall julaa sae e Slaie WU Lapaas oy Gl 5 (Uadldl osaad 73 gail i Juzadl (383 3

(AIC ) Akaike information criterion Sisl

Schwarz information criterion (SC) »_lsé

(Hannan-Quinn information criterionHQ )

ae ST Laaie) Al il 5 sadl) jlias &3 ¢ laal JS0 Al e 8 Gulad e B elagy) 5 58 aass f
) et o Sliall shalall 5 53 o an 3 el JLARY) o2 il (4)ad) Jsaall jeday s ABLall <l JUERY) (o (Sas
SRS (0 58 e Uadll sl z3sai 5 o jitial) JalSHl) LA o

(cmlan 8 aal) aiill g V) (5 Liial) Guils sal o yidial) JalSill sl il (4-8) Jsaal)

Date: 11/13/20 Time: 21:45
Sample (adjusted): 1987 2019
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Included observations: 33 after adjustments

Trend assumption: Linear deterministic trend

Series: INDX GDP EXR INF MS

Lags interval (in first differences): 1 to 1

Unrestricted Cointegration Rank Test (Trace)

Hypothesize
d Trace 0.05
Critical

No. of CE(s)| Eigenvalue | Statistic Value Prob.**
None * 0.701859 79.34032|69.81889 | 0.0072
Atmost1 [0.409991 39.40406|47.85613 |0.2445
At most2 [0.343512 21.99270|29.79707 |0.2989
At most 3 0.212145 8.104607 | 15.49471 0.4543
At most4  |0.007128 0.236054|3.841466 |0.6271

(s) at the 0.05 level integrating eqn Trace test indicates 1 co

* denotes rejection of the hypothesis at the 0.05 level

*MacKinnon-Haug-Michelis (1999) p-values

integration Rank Test (Maximum Eigenvalue) Unrestricted Co

Hypothesize Max-
d Eigen 0.05
Critical

No. of CE(s) [Eigenvalue Statistic |Value Prob.**
None * 0.701859 39.93627|33.87687 |0.0084
Atmost1 [0.409991 17.41136|27.58434 |0.5448
At most2 [0.343512 13.88809(21.13162 |0.3743
At most3  |0.212145 7.868552|14.26460 |0.3922
At most4  |0.007128 0.236054|3.841466 |0.6271

level

integrating egn(s) at the 0.05 Max-eigenvalue test indicates 1 co

* denotes rejection of the hypothesis at the 0.05 level

**MacKinnon-Haug-Michelis (1999) p-values
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integrating Coefficients (normalized by Unrestricted Co

b*S11*b=l):

INDX GDP EXR INF MS
-0.000470 |0.159632 -0.188443-0.550344 | 1.09E-06
0.000347 [0.186971 0.023275-0.226675 |-1.03E-06
0.000282 |-0.217067 -0.02521410.058318 |-9.03E-07
-0.000156 |-0.084703 -0.0072311-0.414760 |-9.63E-07
4.77E-05 -0.000448 -0.00928410.334821 |-1.81E-06
Unrestricted Adjustment Coefficients (alpha):
D(INDX) 1327.696|-171.9932] -695.2930 212.8183 -95.37711
D(GDP) 0.125665|-2.392506 1.724293 1.050448 -0.132912
D(EXR) 1.645756/-0.708570 0.106102 -0.139355 0.320313
D(INF) -0.008446| 0.490599  0.927245 0.530637| -0.005844
D(MS) 9703.541] 2289.810 13079.94 -9912.017| -1270.207
integrating 1 Co Log
Equation(s): likelihood -940.1120

[
integrating coefficients (standard error in Normalized co

parentheses)

INDX GDP EXR INF MS
1.000000 [-339.3727 400.6238 1170.015] -0.002318
(88.9455) (37.0861) (186.315) (0.00059)

Adjustment coefficients (standard error in

parentheses)
D(NDX)  [0.624514
(0.17787)
D(GDP) -5.91E-05
(0.00051)
D(EXR) -0.000774
(0.00038)
D(INF) 3.97E-06
(0.00019)
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D(MS)

-4.564292

(3.24879)

integrating Equation(s): 2 Co

Log
likelihood

-931.4063

[
integrating coefficients (standard error in  Normalized co

parentheses)
INDX GDP EXR INF MS
1.000000 0.000000 271.7597| 465.4873 -0.002574
(41.7240) (201.764) (0.00067)
0.000000 1.000000[-0.379713  -2.075969 -7.55E-07
(0.11174) (0.54034)  (1.8E-06)
Adjustment coefficients (standard error in
parentheses)
D(INDX) -0.684176] 179.7851
(0.22013)| (92.5978)
D(GDP) -0.000889-0.427270
(0.00057), (0.23904)
D(EXR) -0.001020| 0.130233
(0.00046)| (0.19521)
D(INF) 0.000174| 0.090380
(0.00023)| (0.09859)
D(MS) -3.769984| 1977.125
(4.02816)| (1694.43)
integrating Co 3 Log
Equation(s): likelihood -924.4623
integrating coefficients (standard error in Normalized co
parentheses)
INDX GDP EXR INF MS
1.000000 0.000000 0.000000] -306.5451 -0.003076
(335.274)  (0.00120)
0.000000 1.000000; 0.000000, -0.997257] -5.50E-08
(0.47904) | (1.7E-06)
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0.000000 |0.000000 1.000000(2.840864 |1.84E-06
(0.99292) |[(3.6E-06)
Adjustment coefficients (standard error in
parentheses)
D(INDX) -0.880427 330.7099-236.6671
(0.22788) (115.147)| (67.2500)
D(GDP) -0.000402 -0.801556-0.122842
(0.00059) (0.29897)| (0.17461)
D(EXR) -0.000990 0.107202-0.329298
(0.00052) (0.26032)| (0.15204)
D(INF) 0.000436 -0.110894-0.010369
(0.00023) (0.11722)| (0.06846)
D(MS) -0.078075 -862.09301-2105.064
(4.15195) (2097.99)| (1225.30)
integrating 4 Co Log
Equation(s): likelihood -920.5280
integrating coefficients (standard error in Normalized co
parentheses)
INDX] GDP EXR INF MS
1.000000 |0.000000 0.000000|0.000000 |-0.002241
(0.00120)
0.000000 |1.000000 0.000000| 0.000000 2.66E-06
(2.1E-06)
0.000000 |0.000000 1.000000{0.000000 |-5.89E-06
(5.5E-06)
0.000000 |0.000000 0.000000|1.000000 |2.72E-06
(1.6E-06)
Adjustment coefficients (standard error in
parentheses)
D(INDX) -0.913575 312.6837 -238.2060 |-820.5199
(0.23269) (118.082)[(66.8207) | (253.716)
D(GDP) -0.000566 -0.8905321-0.130437 |0.138034
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(0.00059) (0.30079)[ (0.17021) | (0.64629)
D(EXR)  [0.000968 0.119006-0.328290 |-0.681131
(0.00053) (0.26870)| (0.15205) | (0.57734)
D(INF) 0.000353 '0.155841]-0.014206  -0.272571
(0.00023) (0.11582)[ (0.06554) | (0.24886)
D(MS) 1.465788 122.51986/-2033.392 |985.4256
(4.06792) (2064.37)| (1168.19) | (4435.60)

EViews 7 g2l Sla jia 1 jradll

Al 31 V) (3 g (B agndl g0 G %5 A giae (g sl die Ailiaa) OV G ABNe 2 g Y 1 Al das 4l
B b el S3a o Allas BDle 2 55 43l gl il 2l DA (e, Jlal il oyl a5 52 5l
il il Gyl e INDX (s sl Zlall 31591

il Jae g5 gl AL

Jazs INDX (g2 sl 4dlall (81 ) 991 (8 g (o agoall iz (g0 Aalls A3l 2 5 0l el (Bl Jsaad) J3A (4

. pdual)

B 31591 (3 sas o aendl fie (o 05, A sina (5 siana i Ailoaal ¥ G2 ABe a5 Rl ) daa il

INDX g2 smad) ALl Gl s¥) Gom o pped) it On Aun s ADle aa i 4d) el Giladl Janll YA (e

gl (el aaa

A8 pha aladiuly ¢ calaall 8 jpeall aill s V) (5 LA ) ja) gl (4-8) ad) sl pm sy s AT Alaie b jlns
%5%1 Aasine & siwe vie & yilall JalS5 Adlas 3 ga 5 p2e dpia i (b)) o Cua @ jidall JalSHlL Gl o
o fidia JalS5 Aolas 3 gn s A il Apnilly o ) ity cn pall ) (e ST CilS LAY dibas) Y %10
(r=3) o ol Al all Jae @l i) G @ jidall JalSall ¥l 336 2 5m g A 8 U a5 Osillan s 2al
a5 Aleal) sl ) Aiaall ol psiall ae o jidie JolS5 JalSia caga) st alell il of ixy 138
Aysla 40)) 5 e dsm g iny 1385 Coyeall jaay Adipnall 411 alall sl 80 die jued) adadl) 5 (il
Lo 585 e il sl pedai Cumy ¢ Jashall (saall 8 (mndl) Lpaany (g S 238 Y Wil ¢« il paiall lli G JaY)
8 e Ll iy (Bl e sas gl Hda HUA) Gl ey ¢ daiall lasi¥) Jilad A L) s i) i) e (3

G:UA.U\#Ej
&M\@Mﬁcﬁy}jckﬂ_)i&d\d.«l&ﬁ\)\.gﬁ';\}cJM\)\MY\GSF&»\JJ\L\A?M
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93aanal) jlasiy) Adalea 485 3.1

(Al 2amiall lasiV) Aalee JSE) a8 ) digeal) 2205

(M3t/ GDPt) +Bt4INFt+ Bt5 EXRt+ st... (2) GDPt+ B t2 + ptl

INDX= BtO

O Al pall & jurie Gy aladiuly ¢ Aalall orall Gl jall Ak e dldie YL (2) ad) Aapall i ey
(8) i Jsaall 8 sl il e Uliass (7)) a8 Jsaall
il HlasiV) Aldlea a8 05 1 (4-9) Jsaal

Vector Error Correction Estimates

Date: 11/13/20 Time: 21:45

Sample (adjusted): 1987 2019

Included observations: 33 after adjustments

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

integrating Eq: Co  CointEql

INDX(-1) 1.000000

GDP(-1) -339.3727

(88.9455)

[-3.81551]

EXR(-1)| 400.6238

(37.0861)

[ 10.8025]

INF(-1)| 1170.015

(186.315)

[6.27976]

MS(-1) -0.002318

(0.00059)

[-3.91210]

C| -50465.88

B e il - HalEl @l juaiall LalaBY) K e ol (5 g penl) (53 gl )3l 2005(2103- Analal (s Gl - (g2

oibaly
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Error Correction:

D(INDX)

D(GDP)

D(EXR)

D(INF)

D(MS)

CointEql

-0.624514

-5.91E-05

-0.000774

3.97E-06

-4.564292

(0.17787)

(0.00051)

(0.00038)

(0.00019)

(3.24879)

[-3.51098]

[-0.11640]

[-2.04166]

[0.02048]

[-1.40492]

D(INDX(-1))

-0.298739

0.000212

1.05E-05

4.06E-05

4.208828

(0.15613)

(0.00045)

(0.00033)

(0.00017)

(2.85171)

[-1.91335]

[0.47619]

[0.03168]

[ 0.23840]

[ 1.47589]

D(GDP(-1))

-85.82890

-0.639728

-0.047303

-0.030621,

-503.2586

(52.5581)

(0.15005)

(0.11203)

(0.05732)

(959.948)

[-1.63303]

[-4.26352]

[-0.42222]

[-0.53423]

[-0.52426]

D(EXR(-1))

-122.5260

0.020892

0.249167

-0.072701,

-496.9972

(48.7946)

(0.13930)

(0.10401)

(0.05321)

(891.209)

[-2.51106]

[ 0.14997]

[ 2.39556]

[-1.36620]

[-0.55767]

D(INF(-1))

193.8152

0.372144

0.164599

-0.412630

6500.833

(200.319)

(0.57189)

(0.42701)

(0.21846)

(3658.73)

[0.96753]

[0.65073]

[0.38547]

[-1.88879]

[1.77680]

D(MS(-1))

-0.015272

-1.10E-05

1.16E-05

-2.57E-06

0.667717

(0.00786)

(2.2E-05)

(1.7E-05)

(8.6E-06)

(0.14347)

[-1.94412]

[-0.49075]

[ 0.69382]

[-0.29980]

[ 4.65397]

678.1065

0.261243

-1.558808

-0.004817

17258.86

(561.694)

(1.60357)

(1.19732)

(0.61257)

(10259.1)

[ 1.20725]

[0.16291]

[-1.30191]

[-0.00786]

[ 1.68230]

R-squared

0.452275

0.537291

0.585263

0.253172

0.617355

Adj. R-squared

0.325877

0.430512

0.489555

0.080827

0.529052

Sum sq. resids|

1.23E+08

1000.009

557.5075

145.9285

4.09E+10

S.E. equation

2172.338

6.201763

4.630615

2.369100

39676.72
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F-statistic 3.578175 5.031807| 6.115062] 1.468987 6.991344
Log likelihood -296.4486| -103.1107| -93.46995 -71.35402 -392.3123
Akaike AIC| 18.39083 6.673376| 6.089088 4.748729 24.20075
Schwarz SC| 18.70827| 6.990817| 6.406529 5.066170 24.51819
Mean dependent 234.6424 -0.505494 -1.778244) 0.033636 55194.03
S.D. dependentf 2645.804 8.218129 6.481330 2.471069 57816.17
Determinant resid covariance
(dof adj.) 1.26E+19
Determinant resid covariance, 3.82E+18
Log likelihood -940.1120
Akaike information criterion,  59.40073
Schwarz criterion, 61.21468

. EViews 7 gt Cla jae 1 jauadl

Y% 5 ¢ %1 dsine Glsiue die 4 gine CilS Gpall jan dalae o ¢ 2 gaill Liban) pailadll (e gl
b ) g ¢ Cageall yra b Chaad A G sl G A jha A8e S i Lac A g L L) CilS 5 %10
g el yiise e (5 gima A Al ¢ o0 gl QL) Jilie Y sall Gojea jas O (sl ¢ ag) Y alall sl
(e Jil s P(F-statistic) = 0,000 0Y ¢ sine 85 Led IS ¢ Aadine Aliiusall Sl il of LS ¢ g3 s
L i) ALl ol il ) Les mhoal ed s ¢ 961005 06 5% ¢ %1 Ay sinall il siase
G SN i) (e %45,22 i Al &l yiall o ¢ R-0. 0.4522 squared wasill Jelae 2ad i
bl B )y wilay Alead B (38 55 53 s ey ¢ ) 235l G e o Lo cag) e aladl jdiall 8 Ciaay
S
zisa ol Al g liail Lidant ¢%105.2 cialy Al dddbany) Gguils - 0o Al ge pasil) Jalaa A 43 )lia g

.Spurious <&l ) e sl Sy ¢ aaall Hlasiy)
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owalll Ja¥) b Uadl) maali dxia 4
(ECM-Error Correction Model Wil s 73 gad)
¢ AalaiBy) @l ysid) Ga (daY) Al shll g 5 il ) 4 ) gl ARl S5 (e 2SI 23 saill 138 pading
sk 035 ) Jgeasll Ao a5 ¢ Apndl A8l ool aat ISR (g ¢ J¥) An ) (e 8 e (5SS
ety g 3 saill 8 ALa ) Alall ol prial) g i) el cp ymeall Ja1 8 VBRI A e ) jltie ) ¢ JaY)
Error Correction Wadll masaai as 58 5 ¢ 73 gaill dalaa ) 03153 8 Uadldl jlaie dilia) 3 gaill apancal
Uas cuintl elldg ¢ (mila s A8y yhal B85 o jifie JalSS a5 hajily ) gedlasa Jlidl) e ol Term
sl a5
3 ey L ¢ peall) Ja¥) 8 dd) 4800 5 i ¢ Al col puadall 8 pnll Ddaliall al) o Cua
Speed Of Jaaill de o 5 YAV Cap€ide o ) ¢ Al 43)L3) 0685 O @ sy o) Undl) s
ol il A ¢ il jaaiall (Bl Jliie ) jads ol edashall JaW) I asill JaY) (eadjustment
Agaand) 28 3 L g 5as) g 5as 50y shall Ja) 8 45153l Al (e ¢ maill Ja) 8 Jiiall il e
Cdashll da¥)
o) mai dnie 3 gl il @l 1 (4-10 ) Jsoad
D(INDX) = C(1)*( INDX(-1) - 339.372731638*GDP(-1) + 400.623761621*EXR(-1) +
1170.01460689*INF(-1) - 0.00231786746536*MS(-1) - 50465.8799142 ) +
C(2*D(INDX(-1)) + C(3)*D(GDP(-1)) + C(4)*D(EXR(-1)) + C(5)*D(INF(-1)) +
C(6)*D(MS(-1)) + C(7)

Dependent Variable: D(INDX)

Method: Least Squares

Date: 11/13/20 Time: 21:46

Sample (adjusted): 1987 2019
Included observations: 33 after adjustments
D(INDX) = C(1)*( INDX(-1) - 339.372731638*GDP(-1) + 400.623761621
*EXR(-1) + 1170.01460689*INF(-1) - 0.00231786746536*MS(-1) -
50465.8799142 ) + C(2)*D(INDX(-1)) + C(3)*D(GDP(-1)) + C(4)*D(EXR(
-1)) + C(5)*D(INF(-1)) + C(6)*D(MS(-1)) + C(7)

Coefficient Std. Error  t-Statistic] Prob.
C(1) -0.624514  0.177874] -3.510979 0.0016
C(2)] -0.298739 0.156134 -1.913348 0.0668
C(3) -85.82890 52.55807| -1.633030 0.1145
C(4) -122.5260 48.79455 -2.511060 0.0186
C(5) 193.8152 200.3189 0.967533 0.3422
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C(6) -0.015272 0.007855  -1.944119 0.0628
C(7)) 678.1065 561.6938 1.207253 0.2382
R-squared  0.452275 Mean dependent var 234.6424

Adjusted R-
squared  0.325877 S.D. dependent var 2645.804
S.E. of regression| 2172.338 Akaike info criterion 18.39083
Sum squared resid,  1.23E+08 Schwarz criterion 18.70827
Log likelihood -296.4486 Hannan-Quinn criter. 18.49764
F-statistic  3.578175 Durbin-Watson stat 2.312277

Prob (F-statistic) 0.010180

EViews 7 gty Gl jhs 1 juadll
comal 250a Glalas 5L O sl Cua Uadll msal dsie zigal i &l (5-10) Ay Jsaadl oa
Ja¥) Alish 0 5548 35a 5 n Las %55 1% 5 sioaa i Ay ine C3 «C2 <ilS 5 il C3 «C2:C1Uasl

; Al <l ysiall e Jal) Al s A Ao aa 58 4l gl Aliiall Ol jpaiall 5 agasd) el e o

¢ EXR<iall j2us «GDP ) M3 s « GDP sl sl ilill) g3 saill cilalas alans 4y 5ina p2e
(INFaauzil

ANDX agasd! et alall jsall 3 Jiatall gl jpsial) ) i) <l il (e Ja¥1 5 jpad 4 38D 22
agmad) Jll Jilie Y 5l Gipeall Jaay ¢ INF aduaill ¢ M3 il (i jall ¢« GDP Jleay) sl ilill)
Sishall sl e (n sn il Led Aliiaal) i priall Millis agas) Jland si3e INDX il susid) 5 ( EXR
el il e

e il ) ((Apsine e lales GG ilalea] () 4ileles le] 4 ine z3 gaill Lilan ) (ailiadll e sl
plad) el 8 Canat 3l ol il el bt Wil 5 <% 105 % 5%¢%071 4 sinall il sinn 0 S8 P-value
cilS P (F-statistic)= 3.578175 oY ¢ (s sine Uil Ll OIS dacine Al &l puiall o LS agu¥) Jlanl
B il o385 il i) g Alualall ol il il lae el g8 (Jills <% 10 Asinad) (5 s o Bl
L 23 il daa e

Gl (e %45.22 Lae it il @ jaidl o 0.452275  (R-squared) wasill dalas dad i
aleald ¢ Baa (3 55 B3 gan adady Ll 3 galll G e Jay Lo 138 5 cagn) Hlan alall jisall 8 Chaas 3l 4K
% 231.22 caly Al dilas ) ¢ puail 5 - 03 e e 2aail) Jalae e 4l G LS Baun el 3 )38 iy

J\J)pcdjmucﬁjhcﬁ)M\M\@&mcdwuLAsy‘\.@_lAdéidi

i)z galll daua i Lid) 5
DA 8 LAY o3 Jiati g oz saill dana (e SSUl (5 AT il AL 4 55 ¢ Lel) Jaaa giall il b A8 Baly )
ol @l aae AKEG sy Jlddl« Correlation Serial Leldll Ll ¥ A e il
Y ol el sl i 3 gaill 5y S 1Y e il 5 « Heteroscedasticity
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6 soal) Clay el 43k Lgle a8 Al cilial 380 aaly JBAYT iy ¢ ladas Ll ) 25
dad S Al oda 85— Residuals (sl — () sdall aall 000 adl) (o Jalss )l 2 g5 & Aliaiall 5 ¢ Apalall
b an L e ) e oay Otuall Ayl pe el Jalaa 1 1 sl aall 400500 2l G Tl V) Jala
@ Ly ¢ e e ST Uadlll (i ) S g8 Ay play ¢ A0 <l jaly Aaalall eUadl) 3 i Aal 5 Ly
Test LM Correlation  Jbis) e aldieY) o daddall all e Calidg (g siua die Al gliall 2all 0 selal

.Serial Godfrey-Breusch
habat Lol )l g g pae A JLEAY) 1 8 adal) (53 Sl ) lgede (e il Jals HY) ASEG 3 ga g e ol
& siaa (o SIP-value ad culS 1) aasll a8 i Cus ¢ lubd Ll ) 2 5a 5 8 Jiaiall 5 Jaad) (al Jilia ¢
Yo 5 4 sixall

rdashl) Ja¥) (2 Al Qa3 6

Pairwise Granger Causality Tests

Date: 11/13/20 Time: 21:41
Sample: 1985- 2019
Lags: 1

Null Hypothesis: Obs F-Statistic Prob.
GDP does not Granger Cause INDX 34 0.70030 0.4091
INDX does not Granger Cause GDP 0.09101 0.7649
EXR does not Granger Cause INDX 34 2.02258 0.165
INDX does not Granger Cause EXR 12.3936 0.0014
INF does not Granger Cause INDX 34 0.26210 0.6123
INDX does not Granger Cause INF 2.45302 0.1275
MS does not Granger Cause INDX 34 2.26207 0.1427
INDX does not Granger Cause MS 12.0007 0.0016
EXR does not Granger Cause GDP 34 1.49840 0.2301
GDP does not Granger Cause EXR 0.27445 0.6041
INF does not Granger Cause GDP 34 0.07980 0.7794
GDP does not Granger Cause INF 0.08836 0.7683
MS does not Granger Cause GDP 34 0.83185 0.3688
GDP does not Granger Cause MS 0.78131 0.3835
INF does not Granger Cause EXR 34 1.44260 0.2388
EXR does not Granger Cause INF 3.41710 0.0741
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MS does not Granger Cause EXR 34 0.70921 0.4062
EXR does not Granger Cause MS 6.34458 0.0171

MS does not Granger Cause INF 34 0.04557 0.8323
INF does not Granger Cause MS 6.96584 0.0129

Jashll Ja¥) 8 Al jlid) &l 1 (4-11 ) Jsaad)
EViews 7 z<tn Ola jia 1 jradll

matll JaY @w‘ Jalad 7

opail) Ja¥) A Ll a2l (4-12 ) &8 Jsaal)
VEC Granger Causality/Block Exogeneity Wald Tests
Date: 11/13/20 Time: 21:53
Sample: 1985 2019
Included observations: 33
Dependent variable: D(INDX)

Excluded Chi-sq df Prob.
D(GDP) 2.666787 1 0.1025
D(EXR) 6.305420 1 0.0120
D(INF) 0.936121 1 0.3333
D(MS) 3.779597 1 0.0519
All 8.983089 4 0.0615

EViews 7 gl n Gl e 1 jaadll

Sl _paiall Bllae A gine LAY Wald Test s Jlisl e aaini ¢ jpadll JaY) 8 L) 80l G Ll
L sina (e S &5 G € il paaiall g oas o S e IS (o JaY) 8 mal Luan A80le 2a 58 b (gl Aliidl)
el & agul) el Hise o g s il ki) ¢ sl 8 Ul 5 3 saill Ja¥1 5 juad cilaleall JS
D alall pisall & Jiciall il el ) Aliisall ol i) e Jal) 5yl A AMe 2 55 4df gl

ANDX ags)
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o) Aliaial) il Ol ppriall (e JaY) 5 pad A A8le 2 55 451 6l ¢ pail) gadl 3 agul] Jlaud dse e
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LUl 23 sall) Aaia e s <l 5LEI o385 ¢ aal)
LN il (e %45.22 ae uadli Al <l il 0 0.452275 (R-squared) wasill Jales dad i
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