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The Possibility of Using Auto Regressive Conditional
Heteroskedasticity in Modeling CAC 40 Returns Under the
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Abstract:

This article aims to study the possibility of modeling the sharp fluctuations in the
returns of the CAC40 index on the Paris Stock Exchange, resulting from the Corona
Covid-19 pandemic, using GARCH, through 1328 daily observations of the index
return. The study concluded, through a comparison between several models, that the
AutoRegressive Conditional Heteroskedasticity may model the series of returns of the
CAC 40 index despite the sharpfluctuations, as the returns follow the ARMA (1,1)
model, while the rest follow the GARCH (1,1) model.
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4001 Mean 0.000116
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300 4 Maximum 0.083895
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200 Std. Dev. 0.012280
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Kurtosis 16.47964

100

J L Jarque-Bera  10517.15
" N Probability 0.000000
-0.10 -0.05 0.00 0.05
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(UnitRootTest) gy Las Ll 11 08y gzl

RM
With Constant t-Statistic -36.1099
Prob. 0.0000
Kok
With Constant & Trend t-Statistic -36.1202
Prob. 0.0000
sk
Without Constant & Trend t-Statistic -36.1200
Prob. 0.0000
Kok
At First Difference
d(RM)
With Constant t-Statistic -288.1134
Prob. 0.0007
Kk
With Constant & Trend t-Statistic -288.0681
Prob. 0.0001
kokk
Without Constant & Trend t-Statistic -288.7390
Prob. 0.0001
Kk
UNIT ROOT TEST RESULTS TABLE (ADF)
Null Hypothesis: the variable has a unit root
RM
With Constant t-Statistic -36.0509
Prob. 0.0000
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kkk
With Constant & Trend t-Statistic -36.0657
Prob. 0.0000
kkk
Without Constant & Trend t-Statistic -36.0609
Prob. 0.0000
kkk
At First Difference
d(RM)
With Constant t-Statistic -17.7454
Prob. 0.0000
kkk
With Constant & Trend t-Statistic -17.7499
Prob. 0.0000
kkk
Without Constant & Trend t-Statistic -17.7524
Prob. 0.0000
kkk
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Correlogram of RM
Date: 04/28/20 Time: 17326
Sample: 1/02/2015 9042020
Included observations: 1248
Autocorrelation Partial Correlation A PaiC Q-Stat Prob
il 1 1 1 0017 0017 03758 0.540
i 1] 2 0.055 0.054 4. 3980 o111
g 1] 2 0054 0052 82838 0040
i [ 1 4 -0.014 -0.019 8.5578 0.073
LIE LI 5 -0.025 -0.031 943220 0.093
]l o 6 -0.0732 -0.074 16.641 o.011
an g 7 0079 0087 25089 0.001
g LIl 8 -0.055 -0.048 29202 0.000
aL 4 1 9 0012 0012 29399 0,001
L I 10 -0.010 -0.018 29546 0.001
LIl LIl 11 -0.040 -0.037F 31.7232 0001
1 h 12 0002 0001 321.726 0002
LIl LIl 12 -0.047 -0.0323 24 7965 0.001
i 1] 14 0,052 0.045 38447 0,000
oL h 15 0010 0021 328598 0.001
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Included observations: 1348

Forecastlength: 0
Number of estimated ARMA models: 25

Number of non-converged estimations: 0
Selected ARMA model: (4,4)
AIC value: -5.96949682297
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Included observations: 1348
Model Logl AlC* BIC HQ
(4,4) 4033.440859 -5.969497 -5.930874 -5.955031
(2,2) 4026.884311 -5.965704 -5.942530 -5.957024
4,2) 4028.350127 -5.964911 -5.934013 -5.953339
(3,3) 4028.135534 -5.964593 -5.933694 -5.953020
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ARMA(4,4) 500l 7z 3g0il5lelandsgine, s il :5 0y Jouzd!

Included observations: 1348

Convergence achievedafter 98 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient | Std. Error t-Statistic  |Prob.

C 0.000109 0.000377 0.289835 0.7720
AR(1) -0.745812 0.067287 -11.08407 0.0000
AR(3) -0.517361 0.076225 -6.787265 0.0000
AR(4) -0.756331 0.070166 -10.77924 0.0000
MA(1) 0.745643 0.074456 10.01460 0.0000
MA(2) 0.068071 0.021073 3.230233 0.0013
MA(3) 0.615687 0.069853 8.814052 0.0000
MA(4) 0.751484 0.072582 10.35359 0.0000
SIGMASQ 0.000147 2.79E-06 52.78020 0.0000
R-squared 0.021810 Meandependent var 0.000116
Adjusted R-squared 0.015966 S.D. dependent var 0.012280
S.E. of regression 0.012182 Akaike info criterion -5.970970
Sumsquaredresid 0.198696 Schwarz criterion -5.936210
Log likelihood 4033.434 Hannan-Quinn criter. -5.957951
F-statistic 3.731864 Durbin-Watson stat 1.959708
Prob(F-statistic) 0.000249

Inverted AR Roots .50+.76i .50-.76i -.87+.40i -.87-.40i
Inverted MA Roots A49-79i A49+.79i -.86-.38i -.86+.38i
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ARMA(4,4) juiodl 3 gaid L8| glis Ll Ld Las .44
sa9 Wil 0,0t @ gl z3sadl Flsd culall Luilas SLast mls (06) w3y Jouxd! s

ARMA(4,4)

ARMA(4 4) suioll 7 3 geillidlgulipliatludlans, s Lxs s 16 o8y Jguz!!
Heteroskedasticity Test: ARCH
F-statistic 23.78083  |Prob. F(1,1345) 0.0000
Obs*R-squared 23.40242  |Prob. Chi-Square(1) 0.0000
Test Equation:
Dependent Variable: RESIDA2
Method: Least Squares
Sample (adjusted): 2 /02/2015 9/04/2020
Included observations: 1347 afteradjustments
Variable Coefficient  |Std. Error t-Statistic Prob.
C 0.000128 1.54E-05 8.309917 0.0000
RESIDA2(-1) 0.131809 0.027029 4.876559 0.0000
R-squared 0.017374  |Meandependent var 0.000147
Adjusted R-squared 0.016643  [S.D. dependentvar 0.000551
S.E. of regression 0.000546  |Akaike info criterion -12.18527
Sumsquaredresid 0.000401 Schwarz criterion -12.17754
Log likelihood 8208.781  [Hannan-Quinn criter. -12.18238
F-statistic 23.78083 Durbin-Watson stat 2.046357
Prob(F-statistic) 0.0000011

Eviewszolin 4slasl dxllaadl e by Jguzll slue| @i yiuadd!
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GARCH 7 3905 Siladas yyids .5
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GARCH(1,1)-ARMA(1,1)z 3saillilelaatginn,lias Lxilas :7 Joued)
Method: ML ARCH - Generalized error distribution (GED) (OPG - BHHH /

Marquardtsteps)

Included observations: 1347 afteradjustments

Convergence achievedafter 22 iterations

Coefficient covariance computed using outer product of gradients

MA Backcast: 1

Presample variance: backcast (parameter = 0.7)

GARCH = C(4) + C(5)*RESID(-1)A2 + C(6)*GARCH(-1)

Variable Coefficient Std. Error z-Statistic Prob.
C 0.000768 0.000207 3.717635 0.0002
AR(1) -0.662699 0.317124 -2.089714 0.0366
MA(1) 0.686283 0.307522 2.231654 0.0256
Variance Equation
C 3.81E-06 1.10E-06 3.463555 0.0005
RESID(-1)A2 0.178389 0.028405 6.280262 0.0000
GARCH(-1) 0.804272 0.027721 29.01316 0.0000
GED PARAMETER 1.286608 0.061551 20.90310 0.0000
R-squared 0.000147 Meandependent var 0.000119
Adjusted R-squared -0.001341 S.D. dependent var 0.012284
S.E. of regression 0.012292 Akaike info criterion -6.456013
Sumsquaredresid 0.203072 Schwarz criterion -6.428960
Log likelihood 4355.124 Hannan-Quinn criter. -6.445880
Durbin-Watson stat 2.003679
Inverted AR Roots -.66
Inverted MA Roots -.69
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GARCH(1,1)-ARMA(1,1) judetl>3 geid L8l gudis Ll Las | .25
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ARCH-LM testzl y8Mlacliae,lasl 225

oaxS! (Prob. Chi-Square = 0.5154) dglasYlaasll mat (08) @3, Jgaxdl s (e
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ARCH-LM ;L Lol sl ydiall 2 3 g0idLbl g L Lalliliy s | :8 o8y Jguze|
Heteroskedasticity Test: ARCH
F-statistic 0.422663 Prob. F(1,1344) 0.5157

Obs*R-squared 0.423159 Prob. Chi-Square(1) 0.5154

Test Equation:

Dependent Variable: WGT_RESIDA2

Method: Least Squares

Sample (adjusted): 3/02/2015 9/04/2020

Included observations: 1346 afteradjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 1.032358 0.063892 16.15787 0.0000
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WGT_RESIDA2(-1) -0.017731 0.027274 -0.650125 0.5157
R-squared 0.000314 Meandependent var 1.014354
Adjusted R-squared -0.000429 S.D. dependent var 2.111972
S.E. of regression 2.112425 Akaike info criterion 4.335035
Sumsquaredresid 5997.384 Schwarz criterion 4.342769
Log likelihood -2915.479 Hannan-Quinn criter. 4.337932
F-statistic 0.422663 Durbin-Watson stat 2.000501

Prob(F-statistic) 0.515722
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