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Abstract:

This study aims to examine the weak form efficiency of the Algerian stock
market during the period from 01/02/2020 to 30/04/2024, using the Augmented
Dickey-Fuller (ADF) unit root test. The study concludes that the time series are
non-stationary at the level, and therefore non-stationary, which confirms the
random walk of prices in the Algerian stock market. The same results were
obtained using the KPSS and Phillips-Perron tests, confirming the hypothesis of
the random walk of the prices of securities listed on the Algerian Stock Exchange
represented by the DZ Index during the study period. Therefore, the Algerian

Stock Exchange is weakly efticient.

Key words: Financial market, market efficiency, Algerian Stock Exchange, DZ

Index.
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NuII_Hypothesis: IDZ has a unitroot
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=19)

t-Statistic Prob.*
Auamented Dickey-Fuller test statistic -0.148175 0.9421
Test critical values: 1% level -3.440323
5% level -2.865831
10% level -2.569113
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(IDZ)
Method: Least Squares
Date: 12/29/23 Time: 12:03
Sample (adjusted): 2 642
Included observations: 641 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
IDZ(-1) -0.000166 0.001123 -0.148175 0.8823
C 3.312218 2.915627 1.136022 0.2564
R-squared 0.000034 Mean dependentvar 2.902387
Adjusted R-squared -0.001531 S.D.dependentvar 23.33732
S.E. of regression 23.35517 Akaike info criterion 9.142629
Sum squared resid 348551.5 Schwarzcriterion 9.156554
Log likelihood -2928.213 Hannan-Quinn criter. 9.148034
F-statistic 0.021956 Durbin-Watson stat 2.187916

Prob(F-statistic) 0.882251
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Null Hypothesis: IDZ has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 8 (Automatic - based on SIC, maxiag=19)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.536890 0.8160
Test critical values: 1% level -3.972618
5% level -3.416933
10% level -3.130829
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(IDZ)
Method: Least Squares
Date: 12/29/23 Time:12:11
Sample (adjusted): 10 642
Included observations: 633 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
IDZ(-1) -0.004866 0.003166 -1.536890 0.1248
D(IDZ(-1)) -0.113372 0.039572 -2.864945 0.0043
D(IDZ(-2)) -0.111732 0.039738 -2.811699 0.0051
D(IDZ(-3)) 0.088967 0.039653 2.243654 0.0252
D(IDZ(-4)) -0.002898 0.039543 -0.073278 0.9416
D(IDZ(-5)) 0.118452 0.039541 2.995634 0.0028
D(IDZ(-6)) 0.130973 0.039677 3.301029 0.0010
D(IDZ(-7)) 0.071448 0.039757 1.797140 0.0728
D(IDZ(-8)) 0.153568 0.039585 3.879457 0.0001
C 7.193464 3.942542 1.824575 0.0685
@TREND("1") 0.020946 0.014193 1.475842 0.1405
R-squared 0.082428 Mean dependent var 2.950471
Adjusted R-squared 0.067676 S.D.dependentvar 23.47809
S.E. of regression 22.66971 Akaike info criterion 9.097162
Sum squared resid 319655.7 Schwarz criterion 9.174500
Log likelihood -2868.252 Hannan-Quinn criter. 9.127195
F-statistic 5.587624 Durbin-Watson stat 1.991316

Prob(F-statistic) 0.000000
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Null Hypothesis: IDZ has a unit root

Exogenous: None

Lag Length: 8 (Automatic - based on SIC, maxlag=19)

t-Statistic Prob.*
Auamented Dickey-Fuller test statistic 1.825846 0.9840
Test critical values: 1% level -2.568620
5% level -1.941324
10% level -1.616363
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(IDZ)
Method: Least Squares
Date: 12/29/23 Time:12:13
Sample (adjusted): 10 642
Included observations: 633 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
IDZ(-1) 0.000673 0.000368 1.825846 0.0684
D(IDZ(-1)) -0.113760 0.039602 -2.872588 0.0042
D(IDZ(-2)) -0.111624 0.039768 -2.806872 0.0052
D(IDZ(-3)) 0.089460 0.039680 2.254517 0.0245
D(IDZ(-4)) -0.003127 0.039569 -0.079028 0.9370
D(IDZ(-5)) 0.118289 0.039569 2.989435 0.0029
D(IDZ(-6)) 0.129985 0.039699 3.274266 0.0011
D(IDZ(-7)) 0.070041 0.039780 1.760717 0.0788
D(IDZ(-8)) 0.152064 0.039610 3.839057 0.0001
R-squared 0.077379 Mean dependent var 2.950471
Adjusted R-squared 0.065550 S.D.dependentvar 23.47809
S.E. of regression 22.69555 Akaike info criterion 9.096331
Sum squared resid 321414.9 Schwarz criterion 9.159608
Log likelihood -2869.989 Hannan-Quinn criter. 9.120904
Durbin-Watson stat 1.990777
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Null Hypothesis: IDZ has a unit root
Exogenous: Constant

Bandwidth: 14 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic -0.233428 0.9315
Test critical values: 1% level -3.440323
5% level -2.865831
10% level -2.569113
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 543.7620
HAC corrected variance (Bartlett kernel) 728.2304
Phillips-Perron Test Equation
Dependent Variable: D(IDZ)
Method: Least Squares
Date: 12/29/23 Time: 12:16
Sample (adjusted): 2 642
Included observations: 641 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
IDZ(-1) -0.000166 0.001123 -0.148175 0.8823
C 3.312218 2.915627 1.136022 0.2564
R-squared 0.000034 Mean dependentvar 2.902387
Adjusted R-squared -0.001531 S.D.dependentvar 23.33732
S.E. of regression 23.35517 Akaike info criterion 9.142629
Sum squared resid 348551.5 Schwarzcriterion 9.156554
Log likelihood -2928.213 Hannan-Quinn criter. 9.148034
F-statistic 0.021956 Durbin-Watson stat 2.187916

Prob(F-statistic) 0.882251
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Null Hypothesis: IDZ has a unit root
Exdgenous: Constant, Linear Trend
Bandwidth: 14 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -1.413288 0.8565
Test critical values: 1% level -3.972435

5% level -3.416844

10% level -3.130777

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

Residual variance (no correction) 542.2951
HAC corrected variance (Bartlett kernel) 734.8548

Phillips-Perron Test Equation

Dependent Variable: D(IDZ)

Method: Least Squares

Date: 12/29/23 Time: 12:18

Sample (adjusted): 2 642

Included observations: 641 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
IDZ(-1) -0.004100 0.003198 -1.282107 0.2003
C 7.012190 4.052619 1.730286 0.0841
@TREND("1") 0.018641 0.014190 1.313693 0.1894
R-squared 0.002732 Mean dependent var 2.902387
Adjusted R-squared -0.000394 S.D.dependentvar 23.33732
S.E. of regression 23.34192 Akaike info criterion 9.143048
Sum squared resid 347611.2 Schwarz criterion 9.163936
Log likelihood -2927.347 Hannan-Quinn criter. 9.151155
F-statistic 0.873885 Durbin-Watson stat 2.185221

Prob(F-statistic) 0.417826
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Null Hypothesis: IDZ has a unit root
Exogenous: None

Bandwidth: 14 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic

2.493114 0.9972

Test critical values: 1% level
5% level
10% level

-2.568575
-1.941318
-1.616367

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

Residual variance (no correction)
HAC corrected variance (Bartlett kernel)

544.8602
735.8118

Phillips-Perron Test Equation
Dependent Variable: D(IDZ)
Method: Least Squares

Date: 12/29/23 Time: 12:20
Sample (adjusted): 2 642

Included observations: 641 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
IDZ(-1) 0.001044 0.000356 2.937133 0.0034
R-squared -0.001985 Mean dependent var 2.902387
Adjusted R-squared -0.001985 S.D.dependentvar 23.33732
S.E. of regression 23.36047 Akaike info criterion 9.141526
Sum squared resid 349255.4 Schwarzcriterion 9.148489
Log likelihood -2928.859 Hannan-Quinn criter. 9.144229

Durbin-Watson stat 2.186151
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Null Hypothesis: IDZ is stationary
Exogenous: Constant

Bandwidth: 21 (Newey-West automatic) using Bartlett kernel

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 2.790756
Asymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Residual variance (no correction) 674665.9
HAC corrected variance (Bartlett kernel) 14566916
KPSS Test Equation
Dependent Variable: IDZ
Method: Least Squares
Date: 12/29/23 Time: 12:22
Sample (adjusted): 1 642
Included observations: 642 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 2463.432 32.44258 75.93207 0.0000
R-squared 0.000000 Mean dependentvar 2463.432
Adjusted R-squared 0.000000 S.D.dependentvar 822.0209
S.E. of regression 822.0209 Akaike info criterion 16.26297
Sum squared resid 4 33E+08 Schwarzcriterion 16.26992
Log likelihood -5219.412 Hannan-Quinn criter. 16.26566

Durbin-Watson stat 0.000817
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Null Hypothesis: IDZ is stationary
Exdgenous: Constant, Linear Trend
Bandwidth: 21 (Newey-West automatic) using Bartlett kernel

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.419792
Asymptotic critical values*: 1% level 0.216000
5% level 0.146000
10% level 0.119000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Residual variance (no correction) 83176.62
HAC corrected variance (Bartlett kernel) 1742297.
KPSS Test Equation
Dependent Variable: IDZ
Method: Least Squares
Date: 12/29/23 Time: 12:24
Sample (adjusted): 1 642
Included observations: 642 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 1133.414 22.77369 49.76856 0.0000
@TREND("1") 4.149823 0.061513 67.46256 0.0000
R-squared 0.876714 Mean dependentvar 2463.432
Adjusted R-squared 0.876522 S.D.dependentvar 822.0209
S.E. of regression 288.8538 Akaike info criterion 14.17283
Sum squared resid 53399387 Schwarz criterion 14.18674
Log likelihood -4547.478 Hannan-Quinn criter. 14.17823
F-statistic 4551.197 Durbin-Watson stat 0.006546

Prob(F-statistic) 0.000000
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