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Abstract
The study investigates the market efficiency of financial markets of emerging
Arab (Tunisia, Oman, Saudi Arabia). To analyse the efficiency the study used the
monthly prices of the markets indexes during the period 2011-2017. The study
adopted the deduction method. It also used unit root test to investigate the market
efficiency at the weak form. The results revealed that the three markets(Tunisia,
Oman, Saudi Arabia). have displayed a weak form of efficiency.

Keywords: Market efficiency, Random walks, weak form ,Unit Root Test.
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Null Hypothesis: SERIES01 has a unit root

Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on

SIC, maxlag=11)

(wdeS Ao s pdiie slawd dde Jdlud ADF ,Las| %

Null Hypothesis: SERIES01 has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=11)

Null Hypothesis: SERIES0T has a unit ragt
Exogenous: None
Lag Length: 0 (Automatic- based on SIC, maxlag=11)

t-Stafistic  Prob* - Statisti +
Ftaffic _Prod LStalstic  Prob
Augmented Dickey-Fuller test stafistic -2777011  0.2105 o ;. .
Augmented Dickey-Fuller test statist 2333195 0.1645 -
Test crifical values: 1% level -4.092547 T:stn;?\;}ceawa‘\ieeg L :S%EQ‘S = 1505612 Augmented Dickev-Fuller test stafistic 0.587069 _ 0.4506
5% lvel 3474363 © e 5 ommos Testoticalvalues 1% el 2597939
10% level -3.164499 0% lavel D FRB002 5% level 1945458
ackinnon (1995 e pl 10% level -1.613799
Mackinnon (1886) ne-sided palues. *Mackinnon (1996) one-sided pualues.
#MacKinnon {1396) one-sided p-values
Al tted Dickey-Fuller Test Equat
Due%?:;eitv;ﬁaae %gERe‘sES;%a on Augmented Dickey-Fuller Test Equation
Method Least Squares Dependent Variable: D(SERIES01) Augmented Dickey-Fuller Test Equation
Date: 09/16M6 Time: 10:58 Method: Least Squares Dependent Variable DISERIESDT)
Sample (adiusted) 272 Date: 09/16M6 Time: 11:00 Method: Least Squares
Included observations: 71 after adjustments Sample (adjusted): 272 Date: 09/1616 Time: 11:01
Includeg 71 after Sample (adjusted). 272
Variable Coefficient ~ Std Error  t-Stafistic ~ Prob Included observations: 71 after adjustments
Variable Coefficient  Std Eror  t-Stafistic  Prob.
SERIES01(-1) -0208513 0074365 -2777011  0.0071 i i
. AR nasel  260%01 009 SERESI) P ———. Variable Coeficient  Std.Emor  tStatisfic  Prob.
.l E - c 1134579 40966681 2284331 00254
GURENDCT) 004610 002928 1400728 D147 SERESOIC) 0003605 000140 0567080 0590
R-squared 0.102458 Mean dependentvar -0.184930 R-squared 0073126  Mean dependantvar -0.184930
AdustedR-squared  0.076060 SD. dependentuar 4294442 AdustedResquared  0.059893 S.D. dependentvar 4204447  Resquared 0.003026  Mean dependentvar  -0.184330
SE. of regression 4127895  Akaike info crterion 5714747 SE ofregression 4164295 Akaike info crterion 5713736 AdustedRsquared  0.003028 S0, dependentvar 1294442
Sum squared resid 1158687  Schwarz criterion 5810353 Sum squared resid 1196554  Schwarz criterion 5752473 SE. ofregression 4287938 Akaike info criterion £ 763472
Log likelihood -199.8735 Hannan-Quinn criter 5752767 Log likelihood 2010151 Hannan-Quinn eriter, 5744082  Sum squared resid 1287048 Schwarz criterion 5795341
F-statisfic 3881247  Durbin-Watson stat 1790411 Fogtatistic 5443708 Durbin-Watson stat 1850710 Log likelinond 2036033 Hannan-Quinn eriter 5776146
Prob(F-statistic) 0.025343 Probi(F-statistic) 0.022559 Durbin-Watson stat 1970315

TN U S 815, JLIMLIY | 183 3 Ui UL

Exogenous: Constant, Linear Trend

Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Eviews8 (po 4o pixius @Lb :yuuall
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Exogenous: Constant
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Null Hypothesis: SERIESUT has a unitrogt
Exogenous: None
Banawidth: 7 (Newsy-West automatic) using Barlatt kemel

Adj. t-Stat Prab* x »
. Aoy botet  Prob Adi.tStat Probs
Phillips-Perron test statistic -2.808533  0.1690 | -
Testericalvalues: 1% Teval RYTILN] Entos Peron test slatste— “L329008_OI8TT— phils-Perron est salistc 0634132 04392
5% level -3.474363 . 59 lavel 5802053 Test critical values 1% lavel -2.597939
10% level -3.164499 10% level 2538902 5% level -1.045456
10% level -1.613799
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
*MacKinnon (1996) one-sided p-values
Residual variance (no correction) 163195 Residual variance (no correcfion) 16.8528.
PIAC corracted variance (Rarleft kemel) 180285 | 1aC comedtad vartancs (Barlistt keml) 186701 Residual variancs (ne correction) 18.1274
HAC corrected variance (Bartiett kernel) 11.7893.
Phillips-Perron Test Equation
Dependent Variable: D(SERIES01) Phillips-Perron Test Equation _
WMethad: Least Squares Dependent Variable: D(SERIES01) Phillips-Perron Test Equation
Date: 091616 Time: 11:04 llethod: Least Squares Dependent Variable: D{SERIES01)
Sample (agjusted) 272 Date: EIB/1E/I1E Time: 11:05 Method: Least Squares
Included observations: 71 after adjustments Sample (adjusted): 272 Date: 09/16/16 Time: 11:07
Included 71 after Sample (adjusted); 2 72
Variabls Coefficient Std. Ei 1-Statisti Prob Included observations: 71 after adjustments
anane oefioen ikl e Variable Cosficient St Emor  tStafisic  Prop !
SERIES01(-1 -0.206513 0.074365 -2777011 0.0071 3 - 3
= Q] Gape1s  0oTézee 2ol 0007 SERIESO1L1) 0139823 0059928 2333195  0.0226 Variable Coeficient  Std Emor  tStatisic  Prob
g c 11.34579 4966681 2284381 0.0254
@TREND(1") 0044610 0029925 1490726 01407 SERIESO1(-1) -0.003605  0.006140 -D.567069  0.5500
- ¥ R-squared 0.073126 Mean dependentvar -0.184930
R-squared 0102458  Wean dependentvar 0.184930 X q
hiveledRquared 0076050 8D, dependeniar 4204447 AdiustedR-squared  0.059683  SD. dependantvar 4204442 Rsmuares o0azt Mean deperCen AT e
SE. ofragression 4197805  Akaike info riterion 5714747 S ofregression 4164295  Akaike info criterion 5716735 Adiusted R-squared 0.003028 - S.D. dependentvar 4.234442
Sum squared resid 1188687 Schwarz aiterion 5810353 Sum squared resid 1196.554  Schwarz criterion 5732473 S.E ofregression 4287936  Akaike info criterion 5763472
Log likelihood 199.8735 Hannan-Quinn criter 5752767 Loglikelinood 2010151 Hannan-Quinn criter 5744082 SUm squared resid 1287.048  Schwarz criterion 5795341
F-statistic 3881247 Durbin-Watson stat 1790411 F-statistic 5443798 Durbin-Watson stat 1.850719 Log likelinood -2036033 Hannan-Quinn criter. 5776146
Prob(F-stafistic} 0.025342 Prab{F-staistic) 0.022559 Durbin-Watson stat 1870315
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Mull Hypathesis: SERIES01 has a unit root
Exogenous: Constant, Linear Trend

Oles Lo ygn mdie sl Aiey Judlud ADF Lis|

INUIHypomesla; SERIESUT Nas a unnregr
Exogenous: Constant

Null Hypathiasis: SERIESO1 has & unit root
Exogenous: None

/7
0‘0

Lag Length: 0 (Automatic - ased on SIC, maxiag=11) Lag Length: 0 (Automaic - based on 3IC, maxlag=11) Lag Lengih 0 Automalic - based on 5IG, maag=11)
Shaticti ' Y s
t-Stafictic ~ Prob. +Stafistic  Prob \Sidtistc  Prob?
Augmented Dickey-Fuller test statistic 2508681 0.2822 Augmented Dickev-Fuller test statisfic 2636699 00905 ! )
Testciitical values 1% level 4092547 Teet rfical values: 19 level EGE Augmented Dickev-Fuler test statistic 422012 05276
5% level 3474363 5% level 2002053 Testerticalvalues: — 1%level -2597939
10% level -3.164499 10% level 2582902 5% level -1.945456
0% [evel 1613799
*MacKinnon (1995} one-sided pvalues *Hackinnon (1998) one-sided pvalues.
*MacKinnan (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation Augmented Dickey-Fuller Test Equation
Rgfhendqi"“’?”;me DISERESIT) Dependent Variagle: D(SERIES0T) Augmented Dickey-Fuller Test Equation
Method: Least quargs Wethod: Least Squares Dependent Variable: D(SERIES01)
Date: 091616 Time: 11:15
Samile (adustedy 272 Date: 0911616 Time: 11:18 Method: Least Squares
\nc\udedohsewanﬁns:ﬁ after adjustments ‘Saiﬂg\eﬂladlusted) 272/1 i Date Ugﬁﬁﬁﬁ Time: 1113
nclude aner Sample (adjustedy 272
z Included obsenvations: 71 after adjustments
Variable Coeficerl S Eror _ bSlalsic  Prod Variable Coeficient  Gtd.Cmor  +tafistic  Prob !
SERIES01(-1) .151340 0098233 -2598881 00115 SFRFS01L4) Q4EA00R 00EAIM DRI 0040 Variable Coeficient  Std.Emor  t-Stafistc  Prob
[ 527160 2178814 2419280 00182 SRS MBI 26U4E) 00910
@TREND(T') 0079330 00BESZ3 1192611 D272 SERIESE1) Q001621 0.003840 0422012 06743
R-squared 0091534 Mean dependent var 01373239
R-squared 0.110143  Mean dependentvar 0373239 X |
iR : MuskedResquared 0078387 5D dependentiar 11,9845 Roquared OUMEER  Wean dependentiar 0373230
Adjusted R-squared 0.083971 §.D. dependentvar 1199435 Adusted R d 0004558 5D, dependent 1199435
SE of regression 1147972 Avalke info crterion 7760376 9 01 égression TIENTE Al imocmenon  T752g04 Pusted veuare g ependenivar X
Sum squared resid 9148.715  Schwarz criterion 7846641 S.E. 0fTeqression 1198300  Akaike info criterion 1819173
Sum squared resid 8961308 Schwarz criterion 7.859982 0
Loglikslinood 2704933 Hannan-Quinn citer. 7708305 Loa likelihood 2132001 llsman-Quincrer. 7770250 Sumsquaredresid 1005481 Schwarz creion 7851042
Fctatistic 4208205 Durbin-Watson stat 2 018093 F-stafisic £.952180  Durbin-Watson stat 1972281 Log likelhood -276.5806  Hannan-Quinn crifer 7831846
Prob(F-statistic) 0.018918 Prob(F-statistic) 0010334 Durbin-¥atson stat 2082793

Null Hypothesis: SERIESDT Nas auntroot
Exogenous: Constant, Linear Trend
Bandwidth: 5 (Newey-West automatic) using Bartiett kemel

Eviews8 (po 4o yius EL?.' : yuuall
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INUIHYPOUTESIS. SERIESU | NES d Uit
Exogenous: Constant

Bandwidth: 3 (Newey-West automatic) using Barilett kemel

TNUIH RO IES 1D, SCRICOV | 1dd d Uil ivuL
Exugenuous. Nune

Bandwidth: & (Newey-West automatic) using Bartlett kernel

Adj.tStat  Prob AdjtStat - Pront Adj tStat  Prob*
Phillips-Perron test statisic 2308025 03805  Phillins-Ferron test staisic 2564063 0102 phijips-Perron teststaistic Q487200 0505
Testontcalvaluss: 1% level 400547 Testcrcalvalues. 1% lvel 3525618 Testoiicalvalues. 1% level 2597939
5% level 3474363 5% level -2.902953 5 leve] A 045458
10% level 3164490 10% level -2688902 e Asta798
*MacKinnon (1996) one-sided paluss. *Mackinnon (1996) ane-sided p-values.
' (1e%8) ’ *MacKinnon (1995 one-sided pvalues
Residual variance (no corraction) 126.215... Residual variance (no correction) 128,855
HAC corrected variance (Barllett kemel) 89,6150 HAC comected variance (Barllett kemnel) 115.981... Residualvariance (no correction) 14817
HAC corrected variance (Bartleft kemel) 717168
Phillips-Perron Test Equation Fhillips-Perron Test Equation
Dependent Variable: DISERIES01) Dependent Variable: DISERIES01) Phillips-Perron Test Equation
Hethot: Least squares Hethod: Least Squares DependentUariatle: DISERIES0Y)
Date: 09MBIG Time: 11:27 Date: 0916116 Time: 11.23 Method: Least Squares
sample (agjusted) 272 Sample (adjusted) 272 Date: 09M6HE Time: 11:20
Included absenvations: 71 after adjustments Included obsenvations: 71 after adjustments i
Samplc (adusted); 272
Variable Coefficient ~ Std. Eror  tStatisic  Prob. Variable Coeficient  Otd Emor  tGfafisic  Prop, Included obsenvations: 71 after adjustments
SERIES01(-1) 0151340 0058233 2598881 00115  SERES0M) 40153006 0.088371 2636699  0.0103 Variable Coeficient ~ Std Emor  tStatistic  Prob.
c G271160 2178814 2419280  0.0182 c 5651503 2161914 2614162 0.0110
@TREND(T) 0079330 0066523 1192511  0.2372 SERIESO1(-1) 001621 0003340 0422012 06743
R-squared 0.091534  Mean dependentvar -0.373239
R-squared 010143 Mean dependentvar  -0.373239 Adjusted R-squared 0078367 5., dependentvar 11.99435 psquared 0001558 Mean dependentvar  -0.373230
Agusted Resquared 0083971 SD. dependentvar 11,9435 SE. offeqression MEWTE Aalteinio crlerion 7752904 pqgted Resquared 000158 SD. dependentvar 1199435
SE ofregression 1147972 Akaike info criterion 7760376 Sum squared resid 9148715 - Schwarz crterion T816641 o F of ragression 11.98500  Akaike info criterion 7810173
Sumsquaredresld 8961308  Schwarzcrterion 7855082 I&nsgta”t\k:t‘\‘cmnd g?ﬁgiga gzpﬁw;qf;g’;’;g{‘;f :;;gggg Sumsquaredresid 1005481 Schwarz citerion 7851042
Log likelinood 2124933 Hannan-Quimn crer.  7.798395 . ' Log likalineod 765006 HannanQuinn crter. 7834045
£ ctatictin £ONQ0R  Miirhin Watean stat 7 n4anaa ProhiF-statisfic) 0010334
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Exogenous: Constant, Linear Trend Exogenous: Constant )
Lag Length: 0 (Automalic - based an SIC, maxlag=11) Lag Length: 0 (Automatic - based on SIC, maxlag=11)

EXOJENOUS: NOne
Lag Length: 3 (Automatic - based on SIC, maxag=11)

tStatisic  Prop® tStatistic ~ Prop* tStatistic  Prob”

Augmented Dickey-Fuller test staistic 2124750 05237  Augmented Dickey-Fuller test stalistic -1988389 02913 Augmented DickeyFuller fest statistic 0157664 06256
Test oritical values 1% level -4.092547 Test critical values 1% level 3526618 Testcrifical values 1% level -2.599413
5% level -3.474363 7% level 2902953 9% level -1.945669
10% level -3.164499 10% level 2588002 10% level -1.613677

*MacKinnon (1998) one-sided pvalues *MacKinnon (1998) one-sided pvalues

Augmented Dickey-Fuller Test Equation
Dependent Variable DiSERIES01)

Method: Least Squares

Date: 091616 Time: 11:34

Sample (adjusted): 272

Included observations: 71 after adjustments

Augmented Dickey-Fuller Test Equation
Dependent Variable: DISERIES01)
Method: Least Squares

Date: 091616 Time: 11:35

Sample (adiusted): 272

*MacKinnon (1996) one-sided pvalues

Augmented Dickey-Fuller Test Equation
Dependent Variable: DSERIES01)

Wethod: Least Squares

Date: 0916116 Time: 11:35

Sample (adjusted): 5 72

Included observations: 68 after adjusiments

Included 15: 71 after adjustments

x Variable Coefficient ~ Std.Eror  t-Statistic  Prob.

Vanable Coeficent  Sto Eror _ tStatistic  Prob Variable Coeficient  Std Eror  tStatistic  Prob.
2 r E SERIES01(-1) 0001205 0007642 -0157664 08752
SERIEEM” igéifgé 22“22132 52335?3 SEQZS SERESN-1) 0104919 0052766 -1928389 (0507 D(SERIESON-1)) 0068594 0121084 0566630 0.5729
@RENDCT) 0199608 0195176 1022708 03101 ° 3741835 1890913 1078851 00518  D(SERIESO1(2) 0202349 0115086 -2540270 00135
D(SERIESON(-3)) 0269147 0120708 2229727  0.0293

R-squared 0.068522 Mean dependentuar 0235901 R-squared 0.054195  lean dependent var 0236801
Adjusted R-squared 0.041128 5.D. dependentvar 2415556 Adjusted R-squared 0.040487 8.D. dependentvar 24 16556 R-squared 0.190464 Mean dependentvar -0.290882
SE. of regression 23166343 Akaike info criterion 9.207074 SE ofregression 2387131 Akaike info criterion 9194189 Adjusted R-squared 0152517 SD. dependentvar 2455315
Sum squared resid 38077.14  Schwarz criterion 9302680 Sum squared resid 3866282 Schwarz criterion 9.257906 SE. of regression 2260334  Akaike info criterion 9.131095
Log likelinood 3238511 Hannan-Quinn criter. 9.245093 Log likelihood -324.3930  Hannan-Quinn criter. 9.219515 Sum squared resid 32698.30  Schwarz criterion 9261654
F-statistic 2501128  Durbin-Watson stat 1.597194 F-statistic 3053692 Durbin-Watson stat 1857798 Log likelihood -306.4572  Hannan-Quinn criter. 9.182827

Prob(F-stafistic) 0089510 Prob(F-statistic) 0.050737 Durbin-Watson stat 1.855596

Eviews8 (o 4o yiius @Lb : yuuall
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Exogenous: Constant, Linear Trend Exogenous: Constant

Bandwidth: 12 (Newey-West automatic) using Bartiett kemel Bandwidth: 19 (Newey-West automatic) using Barllett kemel

Null Hypothesis: SERIESQ1 has a unit root
Exogenaous: Nong
Bandwidth: 70 (Newey-West automatic) using Bartlett kernel

& * Adi.tStat  Prob”
Ad]. t-Stat Prob. J Adi. +Stat Fron
Phillips-Perron test statistic -2205066  0.4309  Phillips-Peron test stafistic -2.035274  0.2714
Testcritical values 1% level -4.092547 Test critical values 19 lavel -3526618 Phillips-Prron test stafisfic 002181 06724
5% level 3474363 5% lavel 2902953 Testcritical values 1% level -2.597939
10% level -3.164499 10% level -2.588902 5% level -1.945456
10% level -1.613799

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

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

Residual variance (no correction) 538.297 . Residual variance (na correction)
HAC corrected variance (Bartlett kernel) 597.449.. HAC comected variance (Bartiett kemel)

544.546
574.841... Residual variance (no comrection) 575.450..

Phillips-Perron Test Equation Phillips-Perron Test Equation

Dependent Variable: D(SERIES01) Dependent Variable: D(SERIES01)

Wethod: Least Squares Method: Least Squares

Date: 09H6ME Time: 11:38 Date: 09/116M8 Time: 11:38

Sample (adjusted): 272 Sample (adjusted) 272

Included obsenations: 71 after adjustments Included obsenvations: 71 after adjustments

HAC corrected variance (Barllett kemel) 175.446..

Phillins-Perron Test Equation
Dependent Variable: DISERIES01)
Wethod: Least Squares

Date: 091616 Time: 11:39
Sample (adjusted). 272

Variable Coefficient  Std Emor  tSfaisic  Prob.

Included observations: 71 after adjusiments

Variable Coefficient ~ Std. Emor  tStatistic ~ Prab.
SERIES01(-1) 059632 0075130 -2124759 00372 SERESOIL1) 0104010 00SOTEE  -0R8380 00507 Variable Coefficient ~ Std.Eror  t-Statistic Praob.
C 40682185 2235403 2219817 00298 c 9741835 1800013 1078851 00518
@TREND(1) 0199608 0195176  1.022708  0.3101 SERIES01(-1) -0.001662  0.008001 -D.207733  0.8360
Resquared 0066522 Mean dependentvar 0235001 N o0ared 0054195 Hean dependentiar 0236001 0000519 Meandependentvar 0235904
y Adjusted R-squared 0.040487 S.D. dependentvar 2416556, ©
Adjusted R-squared 0041128 5D dependentvar 2418556 SE of regression 2367131 Akaike info criterion 9194169 Adjusted R-squared 0.000519 5. dependentvar 2416556
S.E. of regression 2366343  Akaike info criterion 9.207074 Sum squared resid 9988282 Sehwarz criterion 0257908 S.E. of regression 2415929 Akaike info criterion 9.221199
Sum squaredresid  38077.14 - Scwarecrerion 8302880 | 3 ielinood 3243030 Honnan-Quinnerter 9210545 SUm squaredresid - 4085699 Schwar citrion 9253068
Log likelihood -323.8511  Hannan-Quinn criter 9.245093 | Log likelihood -326.3526  Hannan-Quinn criter 9233873
. F-statistic 3.953692 Durbin-Watson stat 1.657798
F-statistic 2501128 Durbin-Watson stat 1587194 Prob(F-statit 0050737 Durbin-Watson stat 1736952
ProbiF-statistc) 0089510 TON(-statistc)
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