HiIBA Ao saad) Lppal) Ay sganll
11 i ol il el bl 555

Jlas) 51y Alad) agaal)

) Goiwall Ao Ldlall Gleudy) Bola€ Ll
s duay g Aadlall (3B (Bad (B Ao Al Ay
Testing the efficiency of financial markets at the weak form
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Abstract:

This research aims to test the Efficiency of both the Damascus Securities Exchange and
the Amman Stock Exchange at the weak form, Using the daily returns of the general
index of Damascus Securities Exchange and the market-value weighted index of the
Amman Stock Exchange for the daily period from the early May 2020 to end of April
2022. To achieve the aim of the research, we used a group of statistical tests: Runs
Test, Unit root test— Augmented Dicky Fuller, Variance Ratio test, and GARCH (1,1). The
research reach that the inefficiency of Damascus Stock Exchange and the Amman Stock
Exchange at the weak form, according to the used tests in this research. The research

concluded with a set of recommendations, including achieving full information

transparency and provide it completely, quickly and correctly to all market dealers.

Keywords: Efficiency Market Hypothesis — Random Walk Hypothesis — Runs test —

Unit Root — Variance Ratios — Generalized Autoregressive Conditional Heteroscedastic

(GARCH 1.1).
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db 8 Lgunall Z 08 A3lae DA (e 8l dygina o oSall5 ((2014¢mn) 5 «(Abbas, 2014)
Gl Lead Al (10%5%c1%) AN Sligiae die ddgall Z 0 ad ae opual )
Sl Je (+1.645 ¢+1.96 «<+2.57)

ol ol palsl Jl 4 el Variance Ratio golall cas jlasl it (5) Jsasdl o
pladl pagall uas Aaus oladnul Heteroscedasticity (ulall culd aae () é)s c(Homoscedasticity
rllll (3L (3 (g (b

Ll 3o 3ded B —Variance Ratio ol s lial ik (5) Jsaal)
QLA en O 7] D =

(0) 2=lal oy <) puriall ) pudi gl
16 8 4 2
0.110565 | 0.201964 | 0.380446 | 0.726661 | VR(Q) DWX
-4.338541 | -5.792540 | -7.110421 | -5.868847 | Z(q)
-2.922825 | -3.863384 | —4.874890 | -4.260566 | Z*(q)
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Dl win Y el Al o (s Al Baa il Jgly paall Ausad by ) 2 13 il
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:GARCH (1,1) zisai aladials AgY) dudajdl) jlad) milss .4
Pl GO (3 Gsnd alall Ha5all el dus aladiuly GARCH jladl) 3 (6) Jsaadl G

AW GhsU Gdes Gyw — GARCH(1,1) zisas jlad) il (6) Jsaall

dag pdal) cpball
a+p B a w
0.941199 | 0.689988* | 0.251211* | 0.034690* DWX

%5 AN Sgiwa o Auilaa) AV g3

((5) @alalt ki) — Eviews 9 maliys alaaiuls jlaa¥) mi e slae¥l Gald) slae] (g 1 jaadll)

S s e Ju L cages stall e ST @, B, 0 clladl) IS i ol odlel Jsanll e Jasdls
oall cilaeat agas Y e Lo @ o S il B dalaall dad ol - i) paes Jagpiall gl
il

ol (e Aligh 35l paind aydl) galall e devall S o e Ju 128 8085 Lnse B 3 s
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wdagpdall cplall (8 Aligha 3805 clling dadije Sl dAnyas ¢l

Gazpil) sy aaall dnmf by ) gk 108 (giine 0ols) aalsll e Aujf Culgll Alasa o Lo
csdiad) padl ain Y AL Bl Ao
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Al e pall i) G850 ual) A aladinls Runs Test ) jSuall jlad) 5 (8) a8 Jsandl G

tokee day gl 408 o)
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0.6 Jgl) dad
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:ADF Lad) aladiuly 45Ul dua )yl jLad) gailis .2
Asasy e olaily culh G50 ADF ausall jIé Sl sasgll jds jlodl =3t (4) &8y Jsasd) oo

Rm s A8 ) agilly e pal) gusll) WBl1 il s lakily el i) oladly Sl dgags

g
Olee &uays — ADF pussall I Salsangll jaa las jlasl &5l (9) Jsaal)
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(%10) (%5) (1%) 4kl | 4 gunal)
-1.616264 | -1.941472 | -2.569700 | ~16.98582 | (sajolaily «uli Osn | AMMAN
-2.569863 | —2.867231 | -3.443496 | —-17.15884 i dga
-3.132074 | -3.419038 | -3.976935 | —17.21245 | ) oladly <l agas

((3) Galall kil — Eviews 9 zaliy aladinly jloa¥) ~i e slaeWh Galdl slae) (e 1 jaadll)

T af oes o Leday Cum ¢ Sladiad) jaud) Gaad () Ao HLasdU 2D 2 3lal) b bl sl
Aallaall dals Aulsaall Lozl e ST plas Baysr (8 A pud) Aails prayal) (ulil) 851 A puiadl)
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Sl Je (+1.645 ¢+1.96 «<+2.57)

ol ald (alpdl dh g oellyy Variance Ratio cpball s L) &5 (5) Jsad)l o
bl o8 1) uad A aladiul Heteroscedasticity (pball <uld axe iyl <Homoscedasticity
toles duaysy (A A8 gud) Al e yall

Olee da)s: —Variance Ratio gulall s jladl =5t (10) Jeasl

(q) =Lal <)y & puial) &) i gal)
16 8 4 2
0.072571 | 0.169644 | 0.292761 | 0.584970 | VR(Q) AMMAN
-4.659229 | —6.207472 | -8.359618 | -9.177696 | Z(q)
-3.715071 | -4.731019 | -5.876071 | -5.725308 | Z*(q)
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dag pdal) Cpball
a+p B a w
0.986589 | 0.880044* | 0.106545* | 0.009568* AMMAN
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Runs Test
VAR00002
Test Value? .10
Cases < Test Value 224
Cases >= Test Value 238
Total Cases 462
Number of Runs 157
z -6.973
Asymp. Sig. (2-tailed) .000

a. Median

Olas duays — sl jLad) il c Ll

Runs Test
VAR00002
Test Value? .06
Cases < Test Value 244
Cases >= Test Value 246
Total Cases 490
Number of Runs 212
Zz -3.075
Asymp. Sig. (2-tailed) .002

a. Median
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Mull Hypothesis: DWX has a unit root

Exogenous: Constant
Lag Length: 2 (Automatic - based on SIC, maxlag=17)

Ll 3l o0 (3dan (39 1Yl

:Augmented Dickey—Fuller gugall jigh 1 — Baagll jia Ll mili (3) Galal

i) oladly cull gy ADF sl

Mull Hypothesis: DWX has a unit root

Exogenous: Mone

Lag Length: 2 {(Automatic -

based on SIC, maxlag=17)

t-Statistic Prob.* t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -8.464085 0.0000 Augmented Dickey-Fuller test statistic -7.731874 0.0000
Test critical values: 1% lavel -3.444373 Test critical values: 1% level -2.570010
5% level -2.867617 5% level -1.941515
10% level ~2.570070 10% level -1.616236
*Mackinnon (1996) one-sided p-values. *MacKinnon (1996} one-sided p-values.
A ted Dickey-Fuller TestE i . .
DLé%r::geitVe:ﬁa?je'LlljteDrW?(? auation Augmented Dickey-Fuller Test Equation
Method: Least Squares Dependent Variable: D{DWX)
Date: 05/21/22 Time: 21:55 Wethod: Least Squares
Sample (adjusted): 5/20/2020 4/28/2022 Date: 05/21/22 Time: 21:54
Included observations: 459 after adjustments Sample (adjusted). 5/20/2020 4/25/2022
Included observations: 459 after adjustments
Variable Coefficient Std. Error t-Statistic Prob
WVariable Coefficient Std. Error t+Statistic Prob.
DWX(-1) -0.461182 0.054487 -8 464095 0.0000
D{DWH(-1)) -0.089064 0.052668  -1.691027 0.0915 DWX(-1) -0.392053 0.0507068  -7.731874 0.0000
DH{DWR(-2)) -0.155247 0046217  -3.359093 0.0008 DH{DWX(-1)) -0.131247 0.051585  -2.544302 0.0113
c 0113674  0.034911 3.256109 0.0012 D(DWX(-2)} -0.182407  0.045934 -3.971054  0.0001
R-squared 0.291663 Mean dependentvar -0.000632 R-squared 0.275157 Mean dependentvar -0.000632
Sdjusted R-squared DB S0 dependentvar Eaaae Adjusted R-squared 0271978 SD. dependentvar 0815762
= ol regression : fratee o seron : S.E. of regression 0695042 Akaike info criterion 2119702
Sum squared resid 215.8900 Schwarz criterion 2137003 Sum sauared resid 290 9206 Schwarz criterion > 146689
Log likelihood -478.1853 Hannan-Quinn criter 2115196 Logl kql hoad 4834716 U a t > 130330
F-statistic §2.44973 Durbin-Watson stat 1.999937 0g likelinoo B annan-tiuinn criter
Prob(F-statistic) 0.000000 Durbin-Watson stat 2.009670
Y - - g "o
) oladly bl aa ADF i)
Mull Hypothesis: DWX has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 2 (Automatic - based on SIC, maxlag=17}
t-Statistic Froo.®
Augmented Dickey-Fuller test statistic -8.520422 0.0000
Test critical values: 1% level -2.978177
5% level -3.419642
10% level -3.132432
*MackKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DWX)
Method: Least Squares
Date: 05/21/22 Time: 21:56
Sample (adjusted): S/20/2020 4/28/2022
Included observations: 459 after adjustments
Wariable Coefficient Std. Error t-Statistic Prob
DWH(-1) -0.466200 0.054716 -8.520422 0.0000
D DW= )y -0.086408 0.052734 -1.638540 01020
D DWWK-2 )y -0.153655 0046244 -2.322711 0.0010
c 0.058211 0.065387 0.290262 0.3728
@TREMD(S/11/20207) 0.000244 0.000244 1.002174 0.31632
R-squared 0.293229 Mean dependent var -0.000632
Adjusted R-squared 0.287002 S.D. dependent var 0.815762
S.E. of regression 0.688823 Akaike info criterion 2103168
Sum squared resid 215 4125 Schwarz criterion 2148147
Log likelinood -47 7 6771 Hannan-Quinn criter. 2120881
F-statistic 47.08854 Durbin-Watson stat 1.999568
Prob(F-statistic) 0.000000
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Mull Hypothesis: AMMAN has a unit root

Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxlag=17)

i) oladly cull g ADF Ll

Mull Hypothesis: AMMAN has a unit root
Exogenous: Mone

Lag Length: 0 (Automatic - based on SIC, maxlag=17)

t-Statistic Prob.* +-Statistic Prob.*
Zugmented Dicker-Fuller test stalisfic 715884 00000 Augmented Dickey-Fuller test statistic -16.98582  0.0000
5% | Test critical values: 1% level -2.569700
evel -2.867231
10% level -2 569863 5% level -1.941472
10% level -1.616264
*MacKinnon (1996) one-sided p-values K K
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{AMMAN) Augmented Dickey-Fuller Test Equation
Method: Least Squares DependentVariable: DIAMMAN)
Date: 05/23/22 Time: 21:24 Method: Least Squares
Sample (adjusted): 5M11/2020 4/28/2022 Date: 05/23/22 Time: 21:23
Included observations: 489 after adjustments Sample (adjusted): 5/11/2020 4/28/2022
Included observations: 489 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
Variable Coeflicient Std. Error t-Statistic Frob
AMMAMN(-1) -0.760258 0.044307 -17.15884 0.0000
c 0087759 0033418 2027595 00431 AMMAN(-1) 0750722 0044197 -16.08582  0.0000
R-squared 0.376780 Mean dependentvar 0.006892
Adjusted R-squared 0.375500 S.D. dependentvar 0.020850 R-squared 0.371519  Mean dependentvar 0.006892
S.E. ofregression 0.734817 Akaike info criterion 2.225690 Adjusted R-squared 0.371519  S.D. dependentvar 0.929830
Sum squared resid 252.0583 Schwarz criterion 2242837 S.E. ofregression 0.737155 Akaike info criterion 2.230006
Log likelihood -542.1812 Hannan-Quinn criter. 2232425 Sum squared resid 2651781 Schwarz criterion 2238580
F-statistic 204 4257 Durbin-Watson stat 2.004981 Log likelihood -544 2366 Hannan-Quinn criter. 2233374
Prob(F-statistic) 0.000000 Durbin-Watson stat 2.007684
(o) oladly il &a ADF i)
Mull Hypothesis: AMMAN has a unit root
Exogencous: Constant, Linear Trend
Lag Length: O (Automatic - based on SIC, maxlag=17)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -17.21245 0.0000
Test critical values: 1% level -3.976935
5% level -3.419038
10% level -3.132074
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: DIAMMAN)
Method: Least Squares
Date: 05/23/22 Time: 21:26
Sample (adjusted): 5/11/2020 4/28/2022
Included observations: 489 after adjustments
WVariable Coefficient Std. Error t-Statistic Prob.
AMMAM-1) -0.763838 0.044377 -17.21245 0.0000
c -0.003495 0.066525 -0.052534 0.9581
@TREMD{5/10/20207) 0.000292 0.000236 1.238490 0.2161
R-squared 0378741 Mean dependent var 0.006892
Adjusted R-squared 0376184 S.D. dependentvar 0.929850
S.E. of regression 0734414  Akaike info criterion 2226629
Sum squared resid 262.1310 Schwarz criterion 2252349
Log likelihood -541.4108 Hannan-Cuinn criter. 2236731
F-statistic 148.1412 Durbin-Watson stat 2003972
Prob(F-statistic) 0.000000
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Mull Hypothesis: DWX is a martingale

Date: 05/21/22 Time: 22:56

Sample: 5M11/2020 4/28/2022

Included observations: 461 (after adjustments)
Heteroskedasticity robust standard error estimate
User-specified lags: 24 8 16

Uadl) cplss @l Gl B b o) s LA
(Hlgal

Mull Hypothesis: DWX is a random walk

Date: 05/21/22 Time: 23:.07

Sample: 5M11/2020 4/28/2022

Included observations: 467 (after adjustments)
Standard error estimates assume no heteroskedasticity
User-specified lags: 2 4 8 16

Joint Tests

Value df Probability
Max |z| (at period 4)* 4.874890 461 0.0000
Individual Tests
Period ar. Ratio Std. Error z-Gtatistic Probability
2 0.726661 0.064156 -4. 260566 0.0000
4 0.380446 0.127091 -4.874890 0.0000
8 0.201964 0.206564 -3.863384 0.0001
16 0.110565 0.304307 -2.922825 0.0035

*Probability approximation using studentized maximum modulus with
parameter value 4 and infinite degrees of freedom

TestDetails (Mean =-0.0012147505423)

Joint Tests Value df Probability
Max [z] (at period 4)* 7.110421 461 0.0000
Wald (Chi-Square) 50.95408 4 0.0000
Individual Tests
Period Var. Ratio Std. Error z-Statistic Probability
2 0.726661 0.046575 -5.868847 0.0000
4 0.380446 0.087133 -7.110421 0.0000
8 0.201964 0137770 -5.792540 0.0000
18 0.110565 0.205008 -4.338541 0.0000

*Probability approximation using studentized maximum modulus with
parameter value 4 and infinite degrees of freedom

Test Details (Mean =-0.0012147505423)
Period Wariance ar. Ratio Obs. Period Variance \ar. Ratio Obs
1 0.66351 - 461 1 0.66351 - 461
2 0.43215 0.72666 460 2 0.48215 072666 460
4 0.25243 0.38045 458 4 0.25243 0.38045 458
g 0.13401 0.20196 454 8 0.13401 0.20196 454
16 0.07336 0.11057 446 16 0.07336 0.11057 446

Ol day g — bl cuud LA ol

Uadl) (s @l pse i) I (B Culil Gand LA

Asdal

Mull Hypothesis: AMMAN is a martingale

Date: 05/23/22 Time: 22:39
Sample: 5/10/2020 4/28/2022

Included observations: 489 (after adjustments)

Heteroskedasticity robust standard error estimates

User-specified lags: 24 8 16
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Mull Hypothesis: AMMAN is a random walk

Date: 05/23/22 Time: 21:45
Sample: 5/10/2020 4/28/2022

Included observations: 489 (after adjusiments)

Standard error estimates assume no heteroskedasticity

User-specified lags: 24 816

Joint Tests Value df Probability
Max |7] (at period 41* 5876071 489 0.0000
Individual Tests
Period ar. Ratio Std. Error z-Statistic Probability
2 0.584970 0.072490 -5.725308 0.0000
4 0.292761 0.120359 -5.876071 0.0000
g 0.169644 0.175513 -4.731018 0.0000
16 0.072571 0.249640 -3.715071 0.0002

*Probability approximation using studentized maximum modulus with
parameter value 4 and infinite degrees of freedom

Test Details (Mean = 0.00689161554192)

Joint Tests

Value df Probability
Max |z] (at period 2)* 9177696 439 0.0000
Wald (Chi-Square) 87.69714 4 0.0000
Individual Tests
Period ‘Var. Ratio Std. Error z-Statistic Probability
2 (0.584970 0.045222 -9177696 0.0000
4 0.292761 0.084602 -8.359618 0.0000
8 0.169644 0.133767 -6.207472 0.0000
16 0.072571 0.189052 -4 659229 0.0000

*Probability approximation using studentized maximum modulus with
parameter value 4 and infinite degrees of freedom

Test Details (Mean = 0.00689161554192)
Period Variance ‘Var. Ratio Obs. Period ariance ar, Ratio Obs.
1 0.86462 - 489 1 0.86462 - 489
2 0.50578 0.58497 438 2 0.50573 0.58497 488
4 0.25313 0.29276 436 4 025313 0.29276 486
8 0.14668 0.16964 432 ] 0.14668 0.16964 432
16 0.06275 0.07257 474 16 0.06275 0.07257 474
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Dependent Variable: DWX

Method: ML ARCH - Mormal distribution (BFGS [ Marquardt steps)
Date: 05/23/22 Time: 18:42

Sample: 5112020 4/28/2022

Included observations: 462

Convergence achieved after 20 iterations

Coeflicient covariance computed using outer product of gradients
Presample variance: backcast (parameter = 0.7)

GARCH = C(1) + C{2PRESID(-1y2 + C{3)*GARCHI-1)

Variable Coefficient Std. Error z-Statistic Frob.

Yariance Equation

cC 0.034690 0.009289 3.507936 0.0005
RESID{-1)y2 0251211 0.053221 4720142 0.0000
GARCH(-1) 0.689988 0.048713 1416427 0.0000

R-squared -0.105698 Mean dependent var 0253377
Adjusted R-squared -0.1033056 S5.0D. dependent var 0780186
S.E. ofregression 0.819505 Akaike info criterion 2021446
Sum squared resid 310.2736  Schwarz criterion 2.048300
Log likelihood -453.9540 Hannan-Qwinn criter. 2.032019
Durbin-Watson stat 0983702

Oles daysi— GARCH (1,1) s gl :Lals

Dependent Variable: AMMAMN

Method: ML ARCH - Mormal distribution (BFGS / Marquardt steps)
Date: 05/23/22 Time: 23:00

Sample: 5M0/2020 4/28/2022

Included observations: 490

Convergence achieved after 23 iterations

Coefficient covariance computed using outer product of gradients
Presample variance: backcast (parameter = 0.7)

GARCH = C(1) + C2ZFRESID(-1y"2 + C[3)* GARCHI(-1)

Variable Coefficient Std. Error Z-Statistic Prob.

Variance Equation

cC 0.009568 0.004105 2.3306149 0.0198
RESID(-1)"2 0106545 0021867 4. 872460 0.0000
GARCH(-1) 0880044 0025911 33.96472 0.0000

R-squared -0.012532 Mean dependent var 0.084633
Adjusted R-squared -0.010466 S.0. dependentvar 0756779
S.E. of regression 0760729 Akaike info criterion 1.987463
3um squared resid 2835669 Schwarz criterion 2013143
Log likelihood -483.9285 Hannan-Quinn criter. 1.8997549
Durbin-Watson stat 1.483038
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