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Abstract:

This study aims to attempt to measure the impact of trading financial engineering products
on financial market activity, and for this reason, the Euronext stock exchange was chosen, due to
the wide variety of financial products traded in it, including: stocks, bonds, composite products,
options and futures. In this regard, we used the two approaches: descriptive and analytical, in order
to describe and analyze the development of the various traded products as well as indicators of
stock market activity, and the standard method was used through the self-regressive distributed
time gaps ARDL model during the period: 2007-2021.

The study concluded that the greater the diversification of financial products, the greater the
activity of financial markets, as traditional financial products such as stocks stimulate various
stock exchange indices, and modern financial products such as financial derivatives work to hedge
and manage various risks associated with investment.

Key Words: Financial engineering, financial products, trading volume, turnover rate, Euronext.
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** La corrélation est significative au niveau 0.01 (bilatéral)
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ARDL Long Run Form and Bounds Test
Dependent Variable: D{LMNLC)

Selected Model: ARDL(1, 6, 6, 8, 8)

Case 2. Restricted Constant and Mo Trend
Date: 08/21/22 Time: 10:45

Sample: 200701 202104
Included observations: 52

EC =LMLC - (2.4577*LVST -0.5240°LVBT + 0.7155°LVEP + 0.0616*LDRV

-27.5871)

F-Bounds Test

Mull Hypothesis: Mo levels relationship

Test Statistic YValue Signif. I{0Y {1y
Asymptotic: n=1000
F-statistic ¥.343299 10% 22 3.09
kK 4 5% 2 56 349
2 5% 2 88 387
1% 3.29 4. 37
Actual Sample Size /2 Finite Sample: n=55
10% 2345 328
5% 2763 3.813
1% 3738 4,947
Finite Sample: n=50
10% 2372 332
5% 2823 3.872
1% 3.845 515

Jgludl e w350 393 et 1(04) 3y Gl

ARDL Long Run Farm and Bounds Test

Dependent Variable: D(LTV)

Selected Model: ARDL(1, 2, 0, 2, 0)
Case 2! Restricted Constant and Mo Trend

Date: 08/21/22 Time: 11:35

Sample: 200701 202104
Included observations: 58

EC =LTV - (0.9507*LVST + 0.0146"LVBT + 0.0245*LVEP -0.0047*LDREV +

0.4692 )

F-Bounds Test

Mull Hypothesis: Mo levels relationship

Test Statistic Value Signif. 10y 1)
Asymptotic: n=1000
F-statistic 6116682 10% 22 208
k 4 5% 2 56 249
2 5% 2 88 387
1% 3.29 4 37
Actual Sample Size 58 Finite Sample: n=60
10% 2.323 3.273
5% 2743 3.792
1% 3.71 4,965
Finite Sample: n=55
10% 2.345 3.28
5% 2763 3.813
1% 3.738 4.947
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ARDL Long Run Form and Bounds Test
Dependent Variable: DILSETR)

Selected Model: ARDL(1, 1, 0, 2, 0)

Case 2! Restricted Constant and Mo Trend
Date: 08/21/22 Time: 11:14

Sample: 200701 202104

Included observations: 58

EC =LSTR - (37.5126%LVST + 11.8446*LVBT + 6.2335*LVSP + 1.1230*LDRV

-630.2000 )
F-Bounds Test rull Hypothesis: Mo levels relationship
Test Statistic Waluea Signif. {0y 11}y
Asymptotic: n=1000
F-statistic 3. 985457 10% 2.2 3.09
K 4 5% 256 3.49
2 5% 288 387
194 3.29 4 37
Actual Sample Size 58 Finite Sample: n=60
10%% 2323 23273
5% 2.7432 3.792
1%% 371 4 965
Finite Sample: n=55
10%% 2. 345 328
504 2 T632 2813
184 3738 4 947
SN sue 3gh jasis Shle) (06) W3y sl
Breusch-Godfrey Serial Correlation LM Test:
F-statistic 0284187 Prob. F(117) 0.6009
Obs*R-squared 0.854985 Prob. Chi-Square(1) 0.3551
Heteroskedasticity Test: ARCH
F-statistic 1.529944 Prob. F(2,47) 0.2271
Obs*R-squared 3.056228 Prob. Chi-Sguare(2) 0.21649
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Ramsey RESET Test
Equation: UMTITLED

Specification: LMLC LMNLCE-1) LVST LVST-1) LWST-2) LVSTE-2) LVWST(-4)
LVST(-5) LVST(-6) LVBT LVBT(-1) LVBT(-2) LVBT(-3) LVBT(-4) LWVBT(
-5) LVBT(-6) LVSP LVSP({-1) LVSP(-2) LWSP{-3) LVSP(-4) LVSP({-5)
LVWSP(-6) LVSP(-7) LVSP(-3) LDRV LDRW(-1) LDRV({-2) LDRW{-3)
LDRV(-4) LDRWV(-5) LDRWV(-6) LDRV({-T) LDRWV{-8) C

Omitted Wariables: Squares of fitted values

Walue ot Probability
t-statistic 1.Z270003 17 02212
F-statistic 1.612906 1, 17F) 02212
F-test summary:

Sum of Sq. df Mean Squares

Test SSR 0002979 1 0002979
Restricted SSR 0.034374 18 0001910
Unrestricted SSR 0.031395 17 0001847

Jyldl g =348 jaseds Sl 1(07) o3y gl

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.496845 Prob. F(246) 0.6117
Obs*R-squared 1.226420 Prob. Chi-Sguare(2) 0.5416
Heteroskedasticity Test: ARCH

F-statistic 0.318010 Prob. F(1,55) 0.5751
Obs*R-squared 0327679 Prob. Chi-Square(1) 05670
Ramsey RESET Test

Equation: UMTITLED

Specification: LTV LTV(-1) LVST LVST(-1) LVST(-2) LVBT LVSP LVSP(-1)

LVSP({-2) LDRV C

Omitted Variables: Squares of fitted values

Value df Probability
t-statistic 0. 702675 47 0.4857
F-statistic 0.493752 (1, 47) 0.4857
F-test summary:

Sum of 3q. df Mean Squares

Test S5R 0.000324 1 0.000324
Restricted S5R 0.031207 43 0.000650
Unrestricted SSR 0.030882 47 0.000657
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.232731 Prob. F(247) 0.7933
Obs*R-squared 0568767 Prob. Chi-Square(2) 0.7525

Heteroskedasticity Test: ARCH

F-statistic 0.099703 Prob. F(2,53) 0.9053
Obs*R-squared 0.209903 Prob. Chi-Square(2) 0.0004
Ramsey RESET Test

Equation: LIMNTITLED

Specification: LSTR LSTR(-1) LVST LVST({-1) LVBT LVSP LVSP{-1) LVSP(
-2)LDRV C

Omitted Variables: Powers of fitted values from 2 to 3

Value df Probability
F-statistic 2318115 (2, 47) 0.1096
F-test summary:
Sum of 5q. df Mean Sguares
Test 53R 8.822044 2 4 411022
Restricted 35R 95.255492 49 2008223
Unrestricted 3SR 8943388 47 1.8902849

SIS 3 350 igged) 8 1(09) o3y Gl

78
Forecast: LNLCF
i Actual: LNLC
767 ' /|| Forecast sample: 2007Q1 202104
‘ ,,;‘j" Adjusted sample: 2000Q1 202104
74 ST Included observations: 52
4 / PV,J i Root Mean Squared Error  0.025192
. Y A Mean Absolute Error 0.020613
A NP, e Mean Abs. Percent Error  0.200762
N R A VU Theil Inequality Coefficient 0.001777
704/ NN A il Bias Proportion 0.000004
f T ; “'. ; Variance Proportion ~ 0.060675
68 N / Covariance Proportion  0.939022
" Theil U2 Coefficient 0.367672
Symmetric MAPE 0.290811
88 e
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Forecast: LTVF

Actual: LTV

Forecast sample: 2007Q1 202104

Adjusted sample: 2007Q3 2021Q4

Included observations: 58

Root Mean Squared Error  0.024226

Mean Absolute Error 0.017142

Mean Abs. Percent Error ~ 0.130945

Theil Inequality Coefficient  0.000926
Bias Proportion 0.000011
Variance Proportion ~ 0.003485
Covariance Proportion  0.996503)

Theil U2 Coefficient 0.153525

Symmetric MAPE 0.131023

T T e
07 08 09 10 11 12 13 14 15 16 17 18 19 20 2
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50
Forecast: LSTRF
Actual: LSTR
04 G Forecast sample: 2007Q1 2021Q4

0

07 08 09 10 11 12 13 14 15 16 17 18 19 20 21

— LSTRF — #2SE
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Adjusted sample: 2007Q3 2021Q4
Included observations: 58
Root Mean Squared Error  2.064372
Mean Absolute Error 1.731200
Mean Abs. Percent Eror ~ 11.53172
Theil Inequality Coefficient 0.054264
Bias Proportion 0.032738
Variance Proportion  0.005586
Covariance Proportion  0.961676
Theil U2 Coefficient 0.806142
Symmetric MAPE 11.57940
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ARDL Error Correction Regressian
Dependent Variable: D{LMNLC)

Selected Model: ARDL(1, 6, 6, 8, 8)

Case 2: Restricted Constant and Mo Trend
Date: 08/26/22 Time: 11:41

Sample: 200701 202104

Included observations: 52

ECM Regression
Case 2. Restricted Constant and Mo Trend

WVariable Coeflicient Std. Error t-Statistic Prob.
D{LWST) 0.248843 0100576 2484113 0.0231
Di{LWVST(-1)) -0.299693 0.090138 -3.324831 0.00328
DiLWST(-2]) -0.294070 0.0702390 -4 183667 0.00086
Di{LWST(-3)) -0.232436 0.074436 -3.122615 0.0059
DiLWST(-47) 0. 000675 0068609 0.009836 0.9923
Di{LWST(-5)) -0.447963 0.078427 -5 711826 0.0000
D{LWBT) -0 126623 0.028252 -4 481999 0.0003
Di{LVBT(-1)) -0.018719 0.024123 -0. 776006 0.4478
DiLWBT(-2]) 0.0793928 0025722 3107450 0.0061
Di{LVBT(-3)) 0.001793 0.026217 0.058408 0.9452
DiLWBT(-4)) -0.044894 0027923 -1.607757 0.1253
DiLWBTI(-5]) 0.136340 0.024616 5 538636 0.0000
D{LWSP) 0.329687 0.070002 4 709685 0.0002
D{LWSP-11) -0.183302 0071608 -2 559783 0.01897
D{LWSP-2}) -0.264645 0.071145 -3.719814 0.0016
D{LWSP-3)) -0.158825 0071076 -2 234587 0.0384
D{LWVSP-4)) -0.354728 0.073079 -4 854044 0.0001
D{LWSP{-5)) -0.082396 0064681 -1.273883 0.2189
D{LWSP({-6)) -0.269724 0.049751 -5.42037T0 0.0000
D{LWSP-T)) -0.236342 0.045066 -5.130523 0.0001
D{LDRW) 0.004991 0.005963 0. 716741 0.4827
DLDRV(-1)) -0.053711 0008286 -6.481978 0.0000
D{LDRWV{(-2}) -0.024608 0.007289 -4 748260 0.0002
DLDRV(-3)) -0.018812 0.007225 -2 741998 0.0134
D{LDRWV(-4})) 0.005290 0.006722 0. 785898 0.4416
D{LDRV(-57) -0.001034 0006844 -0.151059 0.8816
D{LDRWV(-G)) 0.012659 0.00677T2 2017012 0.0589
D{LDRV(-T)) 0017789 0005629 2 683393 0.0152
CointEqi-1)y* -0.373440 0.049771 -7.503241 0.0000
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ARDL Long Run Form and Bounds Test
Dependent VYariable: D{LMNLC)

Selected Model: ARDL(1, 6, 6, 8, 8)

Case 2 Restricted Constant and Mo Trend
Diate: 08/26/22 Time: 11:438

Sample: 200701 202104

Included observations: 52

Levels Equation
Case 2: Restricted Constant and Mo Trend

Yariable Coefficient Std. Errar t-Statistic Prob.
LWST 2457750 0.633209 3.881420 0.0011
LVET -0.524002 0288042 -1.819187 0.0856
LVSP 0.715506 0.266124 2.G88618 0.0150
LDRY 0.061557 0.030545 2015303 0.0591
C -27.58708 9349704  -2950584 0.0086
ARDL Error Correction Regression
Dependent Variable: D{LTV)
Selected Model: ARDL(1, 2, 0, 2, 0)
Case 2 Restricted Constant and Mo Trend
Date: 08/26/22 Time: 11:35
Sample: 200701 202104
Included observations: 58
ECM Regression
Case 2: Restricted Constant and Mo Trend
Variable Coefficient Std. Error t-Statistic Prob.
D{LVST) 0.930445 0.028000 3501583 0.0000
D{LVST(-1)) 0063341 0027912 2 269306 0.0278
D{LVSP) 0001704 0.021542 0.079105 09373
D{LVSP(-1)) -0.056507 0.022821 -2.476140 0.0169
CointEqg(-1)* -0.749521 0117742 -6. 365769 0.0000
R-squared 0.978817 Mean dependentwvar -0.006520
Adjusted R-squared 0977218 S.D. dependentwvar 0160766
S.E. of regression 0.024265 Akaike info criterion -4 517268
Sum squared resid 0.031207 Schwarz criterion -4 339644
Log likelihnood 126.0008 Hannan-Cuinn criter. -4 448030
Durbin-Watson stat 1.920368
* p=value incompatible with t-Bounds distribution.
F-Bounds Test Mull Hypothesis: Mo levels relationship
Test Statistic Walue Signif. (0% 11y
F-statistic 6.116682 10% 22 3.09
k 4 ) 2 56 3.49
2 5% 288 3.87
1%% 3.249 4 37
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ARDL Long Run Form and Bounds Test

Cependent Variable: D{LTV)

Selected Model: ARDL(1, 2,0, 2, 0)
Case 2. Restricted Constant and Mo Trend

Date: 08/26/22 Time: 11:39
Sample: 2007021 202104
Included observations: 58

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Frob.
C 0.3516495 0.291165 1.207889 0.2330
LTW(-1) -0. 749521 0.129909 -5. 769572 0.0000
LVST(-1) 0712580 0.123047 5791118 0.0000
LvVBT** 0.010942 0.010926 1.001454 0.3216
LVSP(-1) 0.018377 0.015475 1187504 0.24089
LR -0.003513 0.002289 -1.534792 0.1314
D{LWST) 0.980445 0.033733 29 06520 0.0000
D{LVST=1)) 0.063341 0.030977 2.044752 0.0464
D{LWSP) 0.001704 0.0255849 0.066569 0.9472
DULVSP-1)) -0.056507 0.025945 -2.177954 0.0344

* p~value incompatible with -Bounds distribution.
**Wariable interpreted as 72 =Z(-1) + (7).
Levels Equation
Case & Restricted Constant and Mo Trend

Variable Coefficient Std. Error t-Statistic Frob.
LWST 0.950713 0026122 36.39568 0.0000
LVBT 0.0145949 0.014978 0.974693 0.3346
LWSP 0.024518 0.0199892 1226432 0.2260
LDRY -0.004687 0.002982 -1.571744 01226
C 0. 469226 0. 368529 1.273240 0.20891
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ARDL Errar Caorrection Regression
Dependent Variable: D(LSTR)

Selected Model: ARDL(1, 1,0, 2, 0)

Case 2 Restricted Constant and Mo Trend
Drate: 08/26/22 Time: 11:53

Sample: 200701 202104

Included observations: 58

Sl i :(16) o3y 3oll

ECM Regression
Case 2. Restricted Constant and Mo Trend

Variable Coefficient Std. Error t-Statistic Prob.
DILVET) 1287825 1.565111 B8.228330 0.0000
DILWEP) 4438793 1.247394 3.508538 0.0007
DILVEP(-11) -3.970260 1.075825 -3.690091 0.0006
CointEqg(-1)* -0.1518448 0.029580 -5.133500 0.0000
R-squared 0851633 Mean dependentwvar -0.312831
Adjusted R-squared 0843391 S.D. dependentvar 3408582
S.E. ofregression 1.3483909 Akaike info criterion 3.502941
Sum squared resid 98.25582 Schwarz criterion 3.645040
Log likelinood -897.58528 Hannan-Cuinn criter. 3.558291
Dwrbin-Watson stat 2146080

* pvalue incompatible with -Bounds distribution.
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ARDL Long Run Form and Bounds Test
Dependent Variable: D(LSTR)

Selected Model: ARDL(1, 1,0, 2, 0)

Case Z: Restricted Constant and Mo Trend
Date: 08/26/22 Time: 11:58

Sample: 200701 202104

Included observati

ons: 58

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Frob.
C -95 69518 2171363 -4 407149 0.0001
LSTR-1)* -0.151849 0.0788549 -1.925577 0.0600
LVST(-1) 5 696240 1.275207 4 AGE914 0.0000
LWBT*™ 1.798589 0671408 2678832 0.0100
LYSP(-1) 0.946546 1.095207 0.864262 0.3917
LORW** 0170523 0125966 1.353717 01820
D{LYVST) 12.87825 2108182 G6.108697 0.0000
D{LVSP) 4 488793 1.445727 2.104869 0.0032
D{LVWSP{-1)) -3.9T70260 1.147284 -3. 460574 0.0011

* p-value incompatible with t-Bounds distribution.
**Variable interpreted as Z =Z(-1) + D{Z).

Levels Equation

Case 2. Restricted Constant and Mo Trend

Variable Coefficient Std. Error t-Statistic Prob.
LVST 37.51255 16.56562 2264482 0.0280
LVBT 11.84460 5732607 2066180 0.0441
LVSP 6.233474 5.502723 1.132798 0.2628
LDRY 1.122977 1.143486 0.982064 0.3309
C -630.2000 246 2377 -2.559316 0.0136
CJ\A.J\ LRy S (18) ) ‘3’&\
Dependent Variadle: LTV
. Nethod: ARDL Dependent Variable: LSTR
Dependent Variable: LNLC
' ; Date: 09002122 Time: 10:39 Method: ARDL
Wethod: ARDL

Date: 0910222 Time: 10:35

Sample (adusted) 200901 202104

Included observations: 52 afier adjustments

Waximum dependent lags: 8 (Automatic selecion)

Wodel selection method: Akaike info criterion (AIC)

Dynamic regressors (8 1ags, automatic); LVST LVBT LVSP LDRV
Fired reqressors. G

Humber of modsls evalulated: 52438

Selected Model. ARDL(1,6, 5,8, 8)

Sample (adjusted): 200703 202104

Included obsenvations: 58 afler adustments

Waximum dependent lags: 3 (Automatic selection)

Wodel selection method: Akaike info criterion (AIC)

Dynamic regressors (3 1ags, automatic): LVST LVBT LVSP LORV
Firedreqressors: C

Number of models evalulated: 768

Selected Model ARDL(1,2.0,2,0)

Note: final equation sample is larger than selection sample

Date: 090222 Time: 10:42

Sample (adusted): 200703 202104

Included observations: 58 afier adjustments

Maximum dependent lags: 2 (Automatic selection)

Mode! selection method: Akaike info criterion (AIC)
Oynamicregressors (2 1ags, automatic): LVST LVBT LV&P LORV
Fired reqressors. C

Mumber of modsls evalulated: 162

Selected Model: ARDL(T,1,0,2.0)

S

R-squared 0974151 Mean dependentvar ~ 7.084957
AdjustedRsquared ~ 0.026761 SD. dependentvar 0161477
SE. of regression 0.043700  Akaike info criterion -3176128
Sum squared resid 0034374 Schwarz criterion -1900312
Log likelihaod 1165783 Hannan-Quinncriter,  -2.687008
F-stafistic 2053817 Durbin-Watson stat 2141354
Prob(F-statistic) 0.000000

R-squared 0990347 Mean dependentvar 1308243
AdjustedRsquared ~ 0.988537 SD. dependentvar 0234182
SE. of regression 0025498 Akaike info criterion -4 344854
Sum squared resid 0031207 Schwarz criterion -3.989606
Loglikelihaod 1360008 Hannan-Quinncrter. 4206478
F-stafistic 5471678 Durbin-Watson stat 1920368
Prob(F-statistic) 0.000000

R-squared 0959312 Mean dependent var
Adjusted R-squared ~ 0.952660 3. dependentvar
SE. ofreqression 1416099 Akaike info criterion

Sum squared resid 9825592 Schwarz criterion
Lag likelihood 0758528 Hannan-Quinn citer
F-stafistic 1444120 Durbin-Watson stat

Prof{F-stafisfic) 0.000000

1805190
6.508345
3575304
3995078
3700003
2148080
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