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This study aimed to measure the impact of artificial intelligence applications on global
stock returns during the period from 14/06/2022 to 06/01/2026, with a particular focus
on market volatility and return risk. The study relied on a set of major global indicators
represented by RBOTZ, RBRENT, RDYX, VIX, and RS-P500. The EGARCH model
was employed to examine the effect of Al adoption on the conditional volatility of stock
returns and to test the study hypotheses. The findings revealed a significant impact of
artificial intelligence on the dynamics of global financial markets, as Al applications
contributed to reducing return volatility and enhancing market stability, particularly
since 2023 with the increasing global adoption of intelligent technologies. The results
also indicated a high persistence of financial volatility and strong market sensitivity to
shocks, while markets with greater Al adoption exhibited lower levels of risk and
uncertainty compared to others during the study period.

Keywords: Artificial Intelligence, Global Stock Returns, EGARCH Model, Financial
Volatility, Financial Risk, Financial Stability.
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Mean
Median
Maximum
Minimum
Std. Dev.
Skewness
Kurtosis

Jarque-Bera
Probability

Sum

Sum Sq. Dev.

Observations

A sl slaa¥) JLad) 1 (01)ad) Galall

VIX
18.52998
17.21000
52.33000
11.86000
5.110711
1.510915
6.901654

1003.603
0.000000

18326.15
25805.94

989

RS _P500
0.000436
0.000698
0.090895
-0.061609
0.010900
0.076939
10.42066

2270.163
0.000000

0.431148
0.117376

989
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RDYX
-5.03E-05
0.000000
0.016389
-0.021394
0.004566
-0.359046
4.764969

149.6179
0.000000

-0.049752
0.020596

989

RBRENT
-8.77E-05
0.000747
0.088188
-0.156943
0.021958
-0.816265
8.118215

1189.325
0.000000

-0.086768
0.476363

989

RBOTZ
0.000365
0.001400
0.063807

-0.064132
0.015796
-0.168846
4.239301

67.98978
0.000000

0.360857
0.246511

989
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Null Hypothesis: VIX has a unit root

Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=21)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4.477299 0.0002
Test critical values: 1% level -3.436756

5% level -2.864257

10% level -2.568269

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(VIX)

Method: Least Squares

Date: 05/11/26 Time: 14:51

Sample (adjusted): 3 989

Included observations: 987 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
VIX(-1) -0.047540 0.010618 -4.477299 0.0000
D(VIX(-1)) -0.081178 0.031908 -2.544112 0.0111
C 0.889338 0.203592 4.368234 0.0000
R-squared 0.030882 Mean dependent var 0.008936
Adjusted R-squared 0.028913 S.D.dependentvar 1.697464
S.E. of regression 1.672745 Akaike info criterion 3.869844
Sum squared resid 2753.306 Schwarzcriterion 3.884721
Log likelihood -1906.768 Hannan-Quinn criter. 3.875502
F-statistic 15.67825 Durbin-Watson stat 1.991355
Prob(F-statistic) 0.000000
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(RS&P500) Gyt 50

Null Hypothesis: RS P500 has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=21)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -32.31686 0.0000
Test critical values: 1% level -3.436749

5% level -2.864254

10% level -2.568267

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(RS_P500)

Method: Least Squares

Date: 05/11/26 Time: 14:50

Sample (adjusted): 2 989

Included observations: 988 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

RS _P500(-1) -1.032281 0.031943 -32.31686 0.0000

C 0.000447 0.000347 1.287143 0.1983

R-squared 0.514376 Mean dependent var -3.34E-05

Adjusted R-squared 0.513884 S.D.dependentvar 0.015640

S.E. of regression 0.010904 Akaike info criterion -6.197301

Sum squared resid 0.117239 Schwarzcriterion -6.187390

Log likelihood 3063.466 Hannan-Quinn criter. -6.193532

F-statistic 1044.379 Durbin-Watson stat 1.992233
Prob(F-statistic) 0.000000
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Null Hypothesis: RDYX has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=21)

t-Statistic Prob.*

Auagmented Dickev-Fuller test statistic -30.98695 0.0000
Test critical values: 1% level -3.436749

5% level -2.864254

10% level -2.568267

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(RDYX)

Method: Least Squares

Date: 05/11/26 Time: 14:52

Sample (adjusted): 2 989

Included observations: 988 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
RDYX(-1) -0.987168 0.031858 -30.98695 0.0000
C -4.91E-05 0.000145  -0.338027 0.7354
R-squared 0.493369 Mean dependentvar 4.74E-06
Adjusted R-squared 0.492855 S.D.dependentvar 0.006417
S.E. of regression 0.004570 Akaike info criterion -7.936585
Sum squared resid 0.020593 Schwarzcriterion -7.926675
Log likelihood 3922.673 Hannan-Quinn criter. -7.932817
F-statistic 960.1908 Durbin-Watson stat 1.997573
Prob(F-statistic) 0.000000
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Null Hypothesis: RBRENT has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=21)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -31.89934 0.0000
Test critical values: 1% level -3.436749

5% level -2.864254

10% level -2.568267

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(RBRENT)

Method: Least Squares

Date: 05/11/26 Time: 14:48

Sample (adjusted): 2 989

Included observations: 988 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
RBRENT(-1) -1.015710 0.031841 -31.89934 0.0000
C -9.60E-05 0.000699 -0.137335 0.8908
R-squared 0.507878 Mean dependent var -8.62E-06
Adjusted R-squared 0.507379 S.D.dependentvar 0.031311
S.E. of regression 0.021976 Akaike info criterion -4.795677
Sum squared resid 0.476199 Schwarzcriterion -4.785766
Log likelihood 2371.064 Hannan-Quinn criter. -4.791908
F-statistic 1017.568 Durbin-Watson stat 1.991699
Prob(F-statistic) 0.000000
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Null Hypothesis: RBOTZ has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=21)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -30.51990 0.0000
Test critical values: 1% level -3.436749

5% level -2.864254

10% level -2.568267

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(RBOTZ)

Method: Least Squares

Date: 05/11/26 Time: 14:47

Sample (adjusted): 2 989

Included observations: 988 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
RBOTZ(-1) -0.971048 0.031817 -30.51990 0.0000
C 0.000374 0.000503 0.743594 0.4573
R-squared 0.485779 Mean dependent var 8.22E-06
Adjusted R-squared 0.485258 S.D.dependentvar 0.022012
S.E. of regression 0.015793 Akaike info criterion -5.456490
Sum squared resid 0.245924 Schwarzcriterion -5.446580
Log likelihood 2697.506 Hannan-Quinn criter. -5.452721
F-statistic 931.4641 Durbin-Watson stat 1.983334
Prob(F-statistic) 0.000000
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Heteroskedasticity Test: ARCH

F-statistic 26.08001 Prob. F(1,986) 0.0000
Obs*R-squared 2545950 Prob. Chi-Square(1) 0.0000
Test Equation:
Dependent Variable: RESID*2
Method: Least Squares
Date: 05/13/26 Time: 19:36
Sample (adjusted): 2 989
Included observations: 988 after adjustments
Variable Coefficient ~ Std.Error  t-Statistic Prob.
C 9.86E-05 119E-05  8.263048  0.0000

RESID*2(-1) 0.160755  0.031478  5.106859  0.0000
R-squared 0.025769 Mean dependentvar 0.000117
Adjusted R-squared 0.024781 S.D.dependentvar 0.000361
S.E. of regression 0.000357 Akaike info criterion -13.03623
Sum squared resid 0.000126  Schwarz criterion -13.02632
Log likelihood 6441.897 Hannan-Quinn criter. -13.03246
F-statistic 26.08001 Durbin-Watson stat 2.001105
Prob(F-statistic) 0.000000
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Dependent Variable: RS _P500

Method: ML ARCH - Student's t distribution (Marquardt/ EViews legacy)

Date: 04/30/26 Time: 18:56

Sample: 1989

Included observations: 989

Convergence achieved after 11 iterations

Presample variance: backcast (parameter =0.7)

LOG(GARCH)=C(6) + C(7)*ABS(RESID(-1)/@SQRT(GARCH(-1))) + C(8)
*RESID(-1)/@SQRT(GARCH(-1)) + C(9)*LOG(GARCH(-1)) + C(10)
*RBOTZ

Variable Coefficient ~ Std.Error  z-Statistic ~ Prob.
VIX -0.000124  589E-05 -2.099205  0.0358
RDYX 0.070746  0.058999  1.199113  0.2305
RBRENT -0.011508  0.012405 -0.927703  0.3536
RBOTZ -0.005562  0.017865 -0.311335  0.7555
C 0.003197  0.001023  3.123915  0.0018

Variance Equation

C(6) -0.076453  0.043501 -1.757506  0.0788
C(7) 0103966  0.024258  4.285785  0.0000
C(8) 0106495  0.023995 4438222  0.0000
C(9) 1000294  0.004290 233.1838  0.0000
C(10) 3222451  1.254377 2568966  0.0102

T-DIST. DOF 8.358621 2088211  4.002766  0.0001

R-squared 0.007103 Mean dependent var 0.000436
Adjusted R-squared 0.003067 S.D.dependentvar 0.010900
S.E. of regression 0.010883 Akaike info criterion -6.538529
Sum squared resid 0.116542  Schwarz criterion -6.484066
Log likelihood 3244303 Hannan-Quinn criter. -6.517818

Durbin-Watson stat 2.069398
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