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Abstract

The aim of this study is to investigate the possibility of using financial option
contracts as a hedge against the risk of investment in the Paris Stock Exchange. The
study was based on CACA40 data in the period 2010-2018. Based on the Eviews program
and the BDS test, it was confirmed that the market could be studied in the short term.
The ARCH model was used to detect the existence of irregular risks that need to be
hedged using financial option contracts. The Black Scholes model was applied to pricing
options on a sample of 6 shares, and using the Matlab program to illustrate the
sensitivity of the factors influencing the call options graphically.

The study concluded that there are a differences between the prices of call options
priced with black scholes and the prices offered on the stock exchange, what giving the
investor information on the amount of profits or losses that can be achieved, so he can
follow the strategy he deems appropriate to hedge risk or gabling for greater profits.

Keywords: Options Contracts, Option Pricing, Hedging, Portfolio, Black Scholes
Model, Paris Stock Exchange, CAC40 Index, ARCH Test.

JEL Classification: G23, G32, G17, C63.
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Null Hypothesis: INDEX is stationary
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Heteroskedasticity Test: ARCH

F-statistic 7.893856 Prob. F(1,2301) 0.0050
Obs*R-squared 7.873706 Prob. Chi-Square(1) 0.0050

Test Equation:

Dependent Variable: WGT_RESID"2

Method: Least Squares

Date: 05/26/19 Time: 08:45

Sample (adjusted): 1/05/2010 11/01/2018
Included observations: 2303 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 0.941536 0.023542 39.99323 0.0000
WGT_RESID"2(-1) 0.058478 0.020814 2.809601 0.0050
R-squared 0.003419 Mean dependent var 1.000004
Adjusted R-squared 0.002986 S.D. dependent var 0.529072
S.E. of regression 0.528282 Akaike info criterion 1.562495
Sum squared resid 642.1675 Schwarz criterion 1.567482
Log likelihood -1797.213 Hannan-Quinn criter. 1.564313
F-statistic 7.893856 Durbin-Watson stat 1.998592
Prob(F-statistic) 0.005002
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BDS Test for CAC40

Date: 05/26/19 Time: 09:23
Sample: 1/04/2010 12/31/2018
Included observations: 2346

Dimension BDS Statistic Std. Error Z-Statistic Prob.
2 0.195480 0.000934 209.2212 0.0000
3 0.332921 0.001479 225.1269 0.0000
4 0.428545 0.001753 244.5031 0.0000
5 0.494503 0.001818 272.0408 0.0000
6 0.539608 0.001744 309.4124 0.0000

Raw epsilon  1081.135
Pairs within epsilon  3739802. V-Statistic 0.704504
Triples within epsilon  6.34E+09 V-Statistic 0.518745

Dimension C(m,n) c(m,n) C(1,n-(m-1)) c(1,n-(m-1)) c(1,n-(m-1)"k
2 1832997. 0.691500 1866891. 0.704287 0.496020
3 1806519. 0.682104 1864990. 0.704181 0.349183
4 1784201. 0.674263 1863047. 0.704059 0.245718
5 1764403. 0.667361 1861121. 0.703943 0.172858
6 1746557. 0.661186 1859237. 0.703843 0.121578
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Aire liquide | VeoliaE | Airebus | Accor |Vivendi SA Vinci

24/05/2019 113,7 20,39 116,54 33,95 23,6 90,04
23/05/2019 112,5 20,09 114,88 34,16 23,57 88,42
22/05/2019 114,7 20,35 118,22 34,48 24,55 89,42
21/05/2019 113,35 20,26 118,26 34,39 24,65 89,4
20/05/2019 113,15 20,02 119,08 34,3 24,56 88,92
17/05/2019 118,1 20,09 121 34,96 24,9 89,48
16/05/2019 118,2 20,13 122,5 34,65 24,98 89,2
15/05/2019 115 20,1 120,88 34,8 24,84 88,38
14/05/2019 115,2 19,98 119 34,9 24,78 87
13/05/2019 113,3 20,82 115,52 34,3 24,62 85,08
10/05/2019 113,55 20,7 117,5 35,08 24,76 85,84
09/05/2019 113,1 20,67 116,8 35,96 24,88 85,22
08/05/2019 115,4 21,07 118,8 36,57 25,41 86,64
07/05/2019 115,7 21,6 117,54 36,49 25,12 86,62
06/05/2019 117,8 21,21 119,7 36,9 25,42 87,54
03/05/2019 118,55 21,44 119,56 37,68 25,56 88,38
02/05/2019 118,5 21,27 119,98 37,83 25,79 89,18
30/04/2019 118,55 21,06 121,88 37,56 25,87 90,02
29/04/2019 118 21,16 123,02 38,36 25,99 89,2
26/04/2019 118,75 21,22 121,86 37,91 25,85 89,32
25/04/2019 119 21,2 121,9 37,86 25,58 88,7
24/04/2019 117,8 21,12 122,2 38,05 25,66 89,9
23/04/2019 117,95 21,22 122,8 38,66 25,74 88,3
18/04/2019 118,3 21,05 120,24 37,73 25,89 89,36
17/04/2019 117,15 21,25 119,04 37,75 25,68 89,68
16/04/2019 116,6 21,07 117,92 37,08 25,83 89,8
15/04/2019 115,95 20,67 117,24 36,86 26,37 89,3
12/04/2019 115,65 20,46 118,6 37,13 26,28 89,66
11/04/2019 115,65 20,55 117,5 37,69 26,32 89,5
10/04/2019 116,55 20,53 116,5 36,87 26,32 89,44
09/04/2019 115,9 20,33 118,5 36,63 26,13 88
08/04/2019 116,7 20,3 120,74 36,83 26,05 88,82
05/04/2019 116,55 20,45 118,68 37,37 26,42 89,3
04/04/2019 115,7 20,39 117,82 37,34 26,18 88,86
03/04/2019 115,55 20,39 118,54 37,46 26,3 89,36
02/04/2019 114,1 20,03 117,22 37,09 25,79 88
01/04/2019 114 20,02 117,76 36,5 25,75 87,5
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Null Hypothesis: CAC40 has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=26)
t-Statistic Prob.*

Augmented Dickey-Fuller test statistic 0.024398 0.6905
Test critical values: 1% level -2.565967

5% level -1.940961

10% level -1.616607
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(CAC40)
Method: Least Squares
Date: 05/26/19 Time: 09:41
Sample (adjusted): 1/05/2010 11/01/2018
Included observations: 2303 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
CAC40(-1) 5.84E-06 0.000239 0.024398 0.9805

R-squared -0.000038 Mean dependent var 0.311211
Adjusted R-squared -0.000038 S.D. dependent var 50.01050
S.E. of regression 50.01146 Akaike info criterion 10.66282
Sum squared resid 5757639. Schwarz criterion 10.66531
Log likelihood -12277.23 Hannan-Quinn criter. 10.66372

Durbin-Watson stat

1.978054
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Null Hypothesis: CAC40 has a unit root

Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxlag=26)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.686473 0.4381
Test critical values: 1% level -3.432994
5% level -2.862594
10% level -2.567377
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(CAC40)
Method: Least Squares
Date: 05/26/19 Time: 09:35
Sample (adjusted): 1/05/2010 11/01/2018
Included observations: 2303 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
CAC40(-1) -0.002516 0.001492 -1.686473 0.0918
C 11.12320 6.495085 1.712557 0.0869
R-squared 0.001235 Mean dependent var 0.311211
Adjusted R-squared 0.000800 S.D. dependent var 50.01050
S.E. of regression 49.99048 Akaike info criterion 10.66241
Sum squared resid 5750310. Schwarz criterion 10.66740
Log likelihood -12275.77 Hannan-Quinn criter. 10.66423
F-statistic 2.844193 Durbin-Watson stat 1.975588

Prob(F-statistic) 0.091840




CACA0 250 Jo Jb S5 jler| pilo :04 3, ol
Null Hypothesis: CAC40 has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=26)
t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.430276 0.0476
Test critical values: 1% level -3.962030

5% level -3.411760

10% level -3.127764
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(CAC40)
Method: Least Squares
Date: 05/26/19 Time: 09:42
Sample (adjusted): 1/05/2010 11/01/2018
Included observations: 2303 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

CAC40(-1) -0.009834 0.002867 -3.430276 0.0006
C 32.20619 9.583666 3.360529 0.0008
@TREND("1/04/2010") 0.008994 0.003011 2.987406 0.0028
R-squared 0.005095 Mean dependent var 0.311211
Adjusted R-squared 0.004230 S.D. dependent var 50.01050
S.E. of regression 49.90462 Akaike info criterion 10.65941
Sum squared resid 5728083. Schwarz criterion 10.66689
Log likelihood -12271.31 Hannan-Quinn criter. 10.66213
F-statistic 5.889292 Durbin-Watson stat 1.968799

Prob(F-statistic) 0.002811
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Null Hypothesis: CACA40 is stationary
Exogenous: Constant
Bandwidth: 39 (Newey-West automatic) using Bartlett kernel

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 4.645992
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) 487376.6
HAC corrected variance (Bartlett kernel) 18926358
KPSS Test Equation
Dependent Variable: CAC40
Method: Least Squares
Date: 05/26/19 Time: 09:48
Sample (adjusted): 1/04/2010 11/01/2018
Included observations: 2304 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 4297.295 14.54740 295.3995 0.0000
R-squared 0.000000 Mean dependent var 4297.295
Adjusted R-squared 0.000000 S.D. dependent var 698.2752
S.E. of regression 698.2752 Akaike info criterion 15.93554
Sum squared resid 1.12E+09 Schwarz criterion 15.93803
Log likelihood -18356.74 Hannan-Quinn criter. 15.93645

Durbin-Watson stat 0.005127
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Null Hypothesis: CACA40 is stationary
Exogenous: Constant, Linear Trend
Bandwidth: 39 (Newey-West automatic) using Bartlett kernel

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.353420
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) 131685.6
HAC corrected variance (Bartlett kernel) 4661174.
KPSS Test Equation
Dependent Variable: CAC40
Method: Least Squares
Date: 05/26/19 Time: 09:54
Sample (adjusted): 1/04/2010 11/01/2018
Included observations: 2304 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 3264.751 15.12186 215.8961 0.0000
@TREND("1/04/2010") 0.896695 0.011372 78.85330 0.0000
R-squared 0.729807 Mean dependent var 4297.295
Adjusted R-squared 0.729690 S.D. dependent var 698.2752
S.E. of regression 363.0428 Akaike info criterion 14.62779
Sum squared resid 3.03E+08 Schwarz criterion 14.63277
Log likelihood -16849.21 Hannan-Quinn criter. 14.62960
F-statistic 6217.842 Durbin-Watson stat 0.018979
Prob(F-statistic) 0.000000
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BDS Test for VINCI

Date: 05/28/19 Time: 16:03

Sample: 1 37

Included observations: 37

Dimension BDS Statistic Std. Error Z-Statistic Prob.
2 0.042658 0.021101 1.021649 0.4432
3 0.075570 0.034503 1.190266 0.3285
4 0.069767 0.042317 1.648669 0.0992
5 0.052025 0.045462 1.144359 0.2525
6 0.026761 0.045221 0.591786 0.5540
Raw epsilon 3.129987
Pairs within epsilon 975.0000 V-Statistic 0.712199
Triples within epsilon 28899.00 V-Statistic 0.570529
Dimension C(m,n) c(m,n) C(A,n-(m-1)) c(1,n-(m-1)) c(1,n-(m-1)"k
2 330.0000 0.523810 437.0000 0.693651 0.481151
3 234.0000 0.393277 406.0000 0.682353 0.317707
4 156.0000 0.278075 379.0000 0.675579 0.208308
5 97.00000 0.183712 352.0000 0.666667 0.131687
6 54.00000 0.108871 327.0000 0.659274 0.082110
BDS Test for VIVENDI_SA
Date: 05/28/19 Time: 16:03
Sample: 1 37
Included observations: 37
Dimension BDS Statistic Std. Error Z-Statistic Prob.
2 0.032159 0.018060 1.780654 0.0750
3 0.034774 0.029479 1.179586 0.2382
4 0.032300 0.036082 0.895186 0.3707
5 0.021471 0.038678 0.555117 0.5788
6 0.005122 0.038384 0.133442 0.8938
Raw epsilon 1.111375
Pairs within epsilon 975.0000 V-Statistic 0.712199
Triples within epsilon 28437.00 V-Statistic 0.561408
Dimension C(m,n) c(m,n) C(1,n-(m-1)) c(1,n-(m-1)) c(1,n-(m-1))"k
2 336.0000 0.533333 446.0000 0.707937 0.501174
3 236.0000 0.396639 424.0000 0.712605 0.361865
4 156.0000 0.278075 395.0000 0.704100 0.245775
5 97.00000 0.183712 367.0000 0.695076 0.162241
6 54.00000 0.108871 340.0000 0.685484 0.103749
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BDS Test for AIRE_BUS
Date: 05/28/19 Time: 16:02
Sample: 1 37

Included observations: 37

Dimension BDS Statistic Std. Error Z-Statistic Prob.
2 0.040791 0.018166 1.245510 0.0647
3 0.052289 0.029653 1.763361 0.0778
4 0.045564 0.036297 1.255308 0.2094
5 0.028930 0.038912 0.743472 0.4572
6 0.012483 0.038619 0.323223 0.7465
Raw epsilon 4.508729
Pairs within epsilon 975.0000 V-Statistic 0.712199
Triples within epsilon 28453.00 V-Statistic 0.561724
Dimension C(m,n) c(m,n) C(1,n-(m-1)) c(1,n-(m-1)) c(1,n-(m-1))"k
2 333.0000 0.528571 440.0000 0.698413 0.487780
3 233.0000 0.391597 415.0000 0.697479 0.339307
4 150.0000 0.267380 385.0000 0.686275 0.221815
5 92.00000 0.174242 359.0000 0.679924 0.145312
6 50.00000 0.100806 331.0000 0.667339 0.088324

BDS Test for ACCOR

Date: 05/28/19 Time: 16:01
Sample: 1 37

Included observations: 37

Dimension BDS Statistic Std. Error Z-Statistic Prob.
2 0.006498 0.023128 0.280958 0.7787
3 -0.012905 0.037861 -0.340845 0.7332
4 -0.033164 0.046500 -0.713202 0.4757
5 -0.027547 0.050029 -0.550619 0.5819
6 -0.008557 0.049840 -0.171685 0.8637

Raw epsilon 3.846979

Pairs within epsilon 975.0000 V-Statistic 0.712199

Triples within epsilon 29207.00 V-Statistic 0.576609

Dimension C(m,n) c(m,n) C(1,n-(m-1)) c(1,n-(m-1)) c(1,n-(m-1))"k
2 310.0000 0.492063 439.0000 0.696825 0.485566
3 187.0000 0.314286 410.0000 0.689076 0.327190
4 102.0000 0.181818 382.0000 0.680927 0.214982
5 58.00000 0.109848 355.0000 0.672348 0.137395
6 38.00000 0.076613 329.0000 0.663306 0.085170
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BDS Test for VEOLIA_ENVIRONNEMENT
Date: 05/28/19 Time: 16:03

Sample: 1 37

Included observations: 37

Dimension BDS Statistic Std. Error Z-Statistic Prob.
2 0.109274 0.007145 15.29407 0.0000
3 0.179979 0.011565 15.56253 0.0000
4 0.234492 0.014023 16.72237 0.0000
5 0.258154 0.014884 17.34415 0.0000
6 0.277893 0.014622 19.00555 0.0000
Raw epsilon 0.781491
Pairs within epsilon 973.0000 V-Statistic 0.710738
Triples within epsilon 26673.00 V-Statistic 0.526583
Dimension C(m,n) c(m,n) C(1,n-(m-1)) c(1,n-(m-1)) c(1,n-(m-1))"k
2 386.0000 0.612698 447.0000 0.709524 0.503424
3 327.0000 0.549580 427.0000 0.717647 0.369601
4 278.0000 0.495544 401.0000 0.714795 0.261051
5 233.0000 0.441288 376.0000 0.712121 0.183134
6 197.0000 0.397177 348.0000 0.701613 0.119285

BDS Test for AIRE_LIQUIDE
Date: 05/28/19 Time: 16:04
Sample: 1 37

Included observations: 37

Dimension BDS Statistic Std. Error Z-Statistic Prob.
2 0.091547 0.007342 12.46842 0.0000
3 0.146572 0.011886 12.33162 0.0000
4 0.192728 0.014414 13.37114 0.0000
5 0.224708 0.015301 14.68539 0.0000
6 0.236778 0.015034 15.74980 0.0000
Raw epsilon 2.924894
Pairs within epsilon 973.0000 V-Statistic 0.710738
Triples within epsilon 26703.00 V-Statistic 0.527175
Dimension C(m,n) c(m,n) C(1,n-(m-1)) c(1,n-(m-1)) c(1,n-(m-1))"k
2 372.0000 0.590476 445.0000 0.706349 0.498929
3 301.0000 0.505882 423.0000 0.710924 0.359311
4 246.0000 0.438503 395.0000 0.704100 0.245775
5 202.0000 0.382576 365.0000 0.691288 0.157868
6 168.0000 0.338710 339.0000 0.683468 0.101931
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function [call, put] = pricelption(50,K,r,T,sigma)
% priceCption computes European option prices using the
% Black-5cholez-Merton model

%

% U=sage:

% [call, put] = pricefption(50, ¥, r, T, sigma)

%

% Where the inputs are, in order, the underlying price, strike,
% to expiration and wvolatility.

% Copyright 2010 The MathWorks, Inc.

% Precompute terms that are used more than once

L = gigma .* =grt(T):

E =K .# exp(-r.*T);

dl = (1 ./ &) .* { logi(50 ./ E) +# T .* (r + sigma."2 / 2} }:

% Handle the case for when dl has a 0/0.
dl ({isnan(dl)) = 0;
dz = dl - A&;

call = 50 .#* normcdf(dl) - E .* normedf(d2);
put = E .# normcdf(-d2) - S0 .* normedf(-dil):;

rate,

time

S priceOption.m 3| blsOptionPricer.m 3| Untitled2® =




