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Indications 

 
Veuillez respecter les indications suivantes: 

1. Vous avez 2.5 heures à disposition 

2. Veuillez vérifier que votre formulaire d’examen contient bien 5 pages 

3. L’examen comporte 10 questions courtes et un problème plus long 

4. Veuillez noter absolument vos noms et prénoms sur TOUTES les feuilles que vous 
rendez.  

5. Bon travail !!! 

Questions Courtes 
[1 point chacune] 

Q1 Signification de la VaR 
Vous écoutez le commentaire suivant de la part d’un analyste : « Nous avons eu une 
présentation du comité de gestion des risques aujourd’hui et ils nous ont informé 
qu’ils vont dorénavant nous aider à suivre notre niveau de risque avec une mesure 
VaR pour être plus rassuré sur l’exposition de notre position. Apparemment, avec 
une VaR à 99%, nous avons vraiment notre “worst-case scenario” et nous savons 
ainsi que c’est la borne minimale de notre portefeuille d’activités ». 
Que pensez-vous de ce commentaire ? Argumentez.  
 

Q2 LTCM 
Des raisons suivantes, laquelle ou lesquelles expliquent les problèmes rencontrés 
par LTCM en 1999 ? Expliquez. 
(a) Un pic dans les corrélations. 
(b) Un accroissement de la volatilité du marché des actions. 
(c) Une chute de la liquidité. 
(d) Une augmentation des taux d’intérêts. 



Solvay Business School 
Université Libre de Bruxelles 
Faculté SOCO 
2004-2005 
 

  2 

GESTION DES RISQUES 
DANS LE SECTEUR BANQUE-ASSURANCES 

GEST131 
Prof. H. Pirotte 

 

Q3 Technique 
Imaginons que vous avez calculé la VaR à une (1) semaine d’une position en gaz 
naturel, en appliquant la règle de la racine carrée du temps à la VaR journalière 
(c’est-à-dire en extrapolant son échelle donc). Imaginons également que le vrai 
processus suivi par le prix du gaz est « mean-reverting », c’est-à-dire que le 
processus opère un retour vers la moyenne à long terme, chaque fois qu’il s’en 
écarte (processus de type sinusoïdal), et que nous recalculons la VaR 1 semaine plus 
tard. Laquelle des affirmations est-elle vraie ? Vous pouvez commentez votre 
réponse. 
(a) La VaR recalculée sera inférieure à la VaR originale. 
(b) La VaR recalculée sera égale à la VaR originale. 
(c) La VaR recalculée sera supérieure à la VaR originale. 
(d) Il n’y a pas nécessairement de relation entre les deux. 

 

Q4 Portefeuille obligataire 
Un portefeuille obligataire a la composition suivante :  
Type A : valeur de 90’000€, duration modifiée de 2.5, position longue dans 8 

obligations. 
Type B : valeur de 110’000€, duration modifiée de 3, position courte dans 6 

obligations. 
Type C : valeur de 120’000€, duration modifiée de 3.3, position longue dans 12 

obligations. 
Tous les taux d’intérêts sont à 10%. Si les taux augmentent de 25 points de base, 
quel sera le changement de valeur du portefeuille ? 
 

Q5 Distributions 
La distribution des rendements à 1 an d’un portefeuille de titres financiers est 
normalement distribuée avec une valeur espérée de 45 millions € et un écart-type 
de 16 millions €. Quelle est la probabilité que la valeur du portefeuille dans 1 an 
soit entre 39 millions € et 43 millions € ? 
 

Q6 Technique 
Etant donné que x et y sont des variables aléatoires et que a, b, c et d sont des 
constantes, laquelle des définitions ci-après est fausse (une seule fausse) ? 
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(a) ( ) ( ) ( ) ,  si  et  sont corrélésE ax by c aE x bE y c x y+ + = + +  

(b) ( ) ( ) ,  si  et  sont corrélésV ax by c V ax by c x y+ + = + +  

(c) ( ), ( ) ( ) ( ) ( , ),  si  et  sont corrélésCov ax by cx dy acV x bdV y ad bc Cov x y x y+ + = + + +  

(d) ( ) ( ) ( ) ( ),  si  et  sont non-corrélésV x y V x y V x V y x y− = + = +  

 

Q7 VaR, toujours la VaR… 
Le portefeuille A a une VaR(1 jour, 95%) de 5 millions € et le portefeuille B a une 
VaR(1 jour, 95%) de 7 millions €. Est-il possible que la VaR(1 jour, 95%) du 
portefeuille combiné (A+B)  soit plus élevée que 12 millions € ? 
(a) Non, jamais. 
(b) Oui, mais si seulement les positions des deux portefeuilles sont parfaitement 

corrélées. 
(c) Oui, mais si seulement les deux queues de distribution de A et B  ne sont pas 

monotones décroissantes. 
(d) Oui, mais si seulement si une distribution de pertes d’un des portefeuilles est 

« skewed » vers la droite, tandis que l’autre est « skewed » vers la gauche. 

Q8 Les contrats à terme 
Un contrat à terme sur matières premières pour une livraison dans 4 mois cot 
actuellement à 61.53€. Le prix du sous-jacent cote actuellement à 65€ tandis que le 
taux d’intérêt continument composé est de 5%. S’il n’y a ni coûts de stockage, ni 
« convenience yield », est-ce qu’il y a arbitrage ? Si oui, à combien se monte le profit 
d’arbitrage potentiel et comment mettriez-vous en place cet arbitrage ? 

 

Q9 Les options 
Imaginez une stratégie d’option “bearish” consistant à : 

 acheter un put de prix d’exercice 50€ et de prix de marché 7€, 
 vendre deux puts de prix d’exercice 42€ et de prix de marché 4€ chacun, 
 acheter un put de prix d’exercice 37€ et de prix de marché 2€. 

Toutes les options ont la même échéance. Calculez le profit final par action de la 
stratégie si le sous-jacent traite à 33€ à l’échéance. 
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Q10 La couverture 
Est-il possible de parvenir à une couverture optimale et ce quand bien même il 
existe un risque de base dû à une qualité différente du sous-jacent réel et de celui 
sur lequel est « écrit » le contrat à terme ? 

 

Problème 
[10 points] 

P1 Problèmes de Trésorerie 
M. Martinez est inquiet. Il vient d’être engagé depuis 1 mois à la trésorerie du 
groupe multinational Micheline. Ce groupe est mondialement connu pour sa 
production d’arômes naturels pour les produits alimentaires. A part la complexité 
dû au nombre de devises à traiter et à la logistique que cela suppose, globalement, 
cela reste facilement schématisable : l’actif de 1 milliard d’Euros (valeur actuelle) 
génère des flux nets de 220 millions d’Euros par an (avant intérêts et dividendes, 
mais après impôts), c’est-à-dire 22% de revenus des actifs par an. Ceci dit, la valeur 
de l’actif elle-même est très stable. Cet actif correspond à un investissement d’une 
durée résiduelle de 10 ans. Par contre, ce sont les espérances de flux qui sont 
volatiles, avec un écart-type annuel des revenus de l’ordre de 35% (on supposera 
que les changements de valeur des actifs en pourcent suivent une loi normale). 
L’ensemble du passif est représenté par : 
 Un capital-actions correspondent à 500 millions € 
 Une dette d’échéance 10 ans de 100 millions € 
 De la dette à court-terme renouvelable tous les 3 mois pour le solde de 400 

millions € 
Tous les emprunts sont libellés en €. La courbe des taux d’intérêt en Euros est 
apparemment la suivante : 

Echéance Taux (annualisé) 
3 mois 3.65% 
6 mois 4.00% 
9 mois 4.20% 
12 mois 4.45% 
15 mois 4.50% 
18 mois 4.70% 
21 mois 4.85% 
24 mois 5.00% 
36 mois 5.25% 
48 mois 5.40% 
60 mois 5.60% 
6 ans 5.70% 
7 ans 5.80% 
8 ans 6.00% 
9 ans 6.10% 
10 ans 6.30% 
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Questions 
 

(a) Quelles sont les missions de la trésorerie financière dans le cas d’un groupe 
industriel multinational, avec des entités existant dans différents pays et des 
revenus provenant de ces différents pays ? Ces missions sont liées aux deux 
principales sources de risques des trésoreries de ce type. Lesquelles ? 
[1 point] 

(b) Quel serait à votre avis, le premier diagnostic que vous pourriez faire dans le 
cas présent, sur la base de ces premières données dont vous disposez ? 
Commentez et montrer éventuellement un exemple. 
[1 point] 

(c) Si vous désiriez émettre un seul swap de taux d’intérêt, sur la base des taux 
énoncés ci-dessus : 
 de quel montant notionnel serait-il à votre avis? 
 quelles seraient les modalités exactes de ce swap ? 
 quel serait le taux swap auquel vous pourriez prétendre sur le marché ? 

(swap avec paiements annuels) 
[4 points] – N’hésitez pas à être créatif(ve) ! 

 
(d) Un revenu considérable doit être reçu en 3 fois depuis le Japon, facturé en 

yens japonais : 3 paiements semestriels de 14.5 millions JPY démarrant dans 
6 mois. La courbe des taux est plate au Japon à 1%. Le taux actuel JPY/EUR 
est de 145. 

 
 Comment mettriez-vous en place une solution simple s’il n’existait pas de 

contrat à terme de change ni de contrat swap? 
 Quels devraient être les taux forwards de marché pour chacun de ces 

paiements ? 
 Quel serait le taux swap unique pour un swap couvrant ces 3 échéances ? 

 
[4 points] 
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Call Prices with Black & Scholes Option Pricing
Price of a B&Sch call option where result=C/S

Cumulative
Volatility: Moneyness: S/K*exp(-rT)
Sigma*SQRT(T) 0.40 0.45 0.50 0.55 0.60 0.65 0.70 0.75 0.80 0.85 0.90 0.95 1.00 1.05 1.10 1.15 1.20 1.25 1.30 1.35 1.40 1.45 1.50 1.55

0.00 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 4.76% 9.09% 13.04% 16.67% 20.00% 23.08% 25.93% 28.57% 31.03% 33.33% 35.48%
0.05 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.03% 0.41% 1.99% 5.19% 9.14% 13.05% 16.67% 20.00% 23.08% 25.93% 28.57% 31.03% 33.33% 35.48%
0.10 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.01% 0.05% 0.24% 0.79% 1.99% 3.99% 6.73% 9.96% 13.39% 16.79% 20.04% 23.09% 25.93% 28.57% 31.03% 33.33% 35.48%
0.15 0.00% 0.00% 0.00% 0.00% 0.00% 0.01% 0.05% 0.18% 0.50% 1.15% 2.25% 3.86% 5.98% 8.52% 11.36% 14.37% 17.41% 20.40% 23.29% 26.04% 28.63% 31.06% 33.35% 35.49%
0.20 0.00% 0.00% 0.00% 0.01% 0.04% 0.14% 0.35% 0.77% 1.48% 2.54% 3.99% 5.81% 7.97% 10.39% 12.99% 15.71% 18.46% 21.19% 23.85% 26.43% 28.89% 31.24% 33.46% 35.56%
0.25 0.00% 0.01% 0.03% 0.09% 0.24% 0.53% 1.03% 1.78% 2.83% 4.19% 5.86% 7.79% 9.95% 12.28% 14.72% 17.23% 19.75% 22.27% 24.73% 27.13% 29.44% 31.66% 33.78% 35.80%
0.30 0.01% 0.05% 0.15% 0.35% 0.70% 1.25% 2.04% 3.10% 4.42% 5.99% 7.79% 9.78% 11.92% 14.17% 16.49% 18.84% 21.20% 23.53% 25.83% 28.06% 30.23% 32.32% 34.32% 36.25%
0.35 0.08% 0.20% 0.44% 0.84% 1.44% 2.26% 3.33% 4.63% 6.15% 7.87% 9.76% 11.78% 13.89% 16.07% 18.29% 20.52% 22.73% 24.92% 27.07% 29.16% 31.20% 33.16% 35.06% 36.88%
0.40 0.23% 0.50% 0.94% 1.58% 2.43% 3.52% 4.82% 6.31% 7.99% 9.81% 11.75% 13.77% 15.85% 17.97% 20.10% 22.22% 24.32% 26.39% 28.42% 30.39% 32.30% 34.16% 35.95% 37.68%
0.45 0.54% 1.00% 1.67% 2.55% 3.66% 4.96% 6.45% 8.10% 9.89% 11.77% 13.74% 15.76% 17.80% 19.86% 21.91% 23.94% 25.95% 27.91% 29.83% 31.69% 33.51% 35.26% 36.96% 38.60%
0.50 1.01% 1.70% 2.61% 3.74% 5.06% 6.55% 8.20% 9.97% 11.83% 13.76% 15.73% 17.73% 19.74% 21.74% 23.72% 25.68% 27.59% 29.46% 31.29% 33.06% 34.78% 36.45% 38.06% 39.61%
0.55 1.68% 2.61% 3.75% 5.09% 6.61% 8.26% 10.03% 11.88% 13.80% 15.75% 17.72% 19.70% 21.67% 23.61% 25.53% 27.41% 29.25% 31.04% 32.78% 34.47% 36.11% 37.69% 39.23% 40.71%
0.60 2.53% 3.69% 5.06% 6.60% 8.27% 10.05% 11.91% 13.83% 15.78% 17.75% 19.71% 21.66% 23.58% 25.48% 27.33% 29.14% 30.91% 32.62% 34.29% 35.91% 37.47% 38.98% 40.44% 41.86%
0.65 3.55% 4.95% 6.51% 8.22% 10.03% 11.91% 13.84% 15.80% 17.77% 19.74% 21.68% 23.60% 25.48% 27.32% 29.12% 30.87% 32.57% 34.22% 35.82% 37.36% 38.86% 40.30% 41.70% 43.05%
0.70 4.74% 6.34% 8.08% 9.93% 11.85% 13.82% 15.80% 17.79% 19.77% 21.72% 23.64% 25.53% 27.37% 29.16% 30.90% 32.59% 34.23% 35.81% 37.35% 38.83% 40.26% 41.65% 42.98% 44.27%
0.75 6.07% 7.86% 9.76% 11.72% 13.73% 15.76% 17.78% 19.78% 21.76% 23.70% 25.59% 27.44% 29.23% 30.98% 32.67% 34.30% 35.88% 37.41% 38.88% 40.31% 41.68% 43.01% 44.29% 45.52%
0.80 7.52% 9.48% 11.51% 13.58% 15.65% 17.72% 19.77% 21.78% 23.74% 25.66% 27.52% 29.33% 31.08% 32.78% 34.42% 36.00% 37.52% 39.00% 40.42% 41.78% 43.11% 44.38% 45.61% 46.79%
0.85 9.08% 11.19% 13.33% 15.48% 17.61% 19.71% 21.76% 23.77% 25.72% 27.61% 29.44% 31.21% 32.92% 34.56% 36.15% 37.68% 39.16% 40.58% 41.94% 43.26% 44.53% 45.75% 46.93% 48.07%
0.90 10.74% 12.97% 15.20% 17.41% 19.58% 21.70% 23.76% 25.75% 27.68% 29.54% 31.34% 33.07% 34.73% 36.33% 37.87% 39.35% 40.77% 42.14% 43.46% 44.73% 45.95% 47.13% 48.26% 49.35%
0.95 12.47% 14.81% 17.12% 19.37% 21.57% 23.69% 25.75% 27.72% 29.63% 31.46% 33.21% 34.90% 36.52% 38.08% 39.57% 41.00% 42.38% 43.70% 44.97% 46.19% 47.37% 48.50% 49.59% 50.64%
1.00 14.27% 16.70% 19.06% 21.35% 23.56% 25.68% 27.73% 29.68% 31.56% 33.35% 35.07% 36.72% 38.29% 39.80% 41.25% 42.64% 43.97% 45.24% 46.47% 47.65% 48.78% 49.87% 50.92% 51.92%
1.05 16.13% 18.62% 21.03% 23.34% 25.55% 27.67% 29.69% 31.62% 33.47% 35.22% 36.90% 38.51% 40.04% 41.51% 42.91% 44.25% 45.54% 46.77% 47.96% 49.09% 50.18% 51.23% 52.24% 53.21%
1.10 18.03% 20.58% 23.01% 25.33% 27.54% 29.65% 31.65% 33.55% 35.35% 37.08% 38.72% 40.28% 41.77% 43.19% 44.55% 45.85% 47.09% 48.28% 49.43% 50.52% 51.57% 52.58% 53.55% 54.48%
1.15 19.96% 22.55% 25.00% 27.33% 29.53% 31.61% 33.58% 35.45% 37.22% 38.90% 40.50% 42.02% 43.47% 44.85% 46.17% 47.43% 48.63% 49.78% 50.88% 51.93% 52.95% 53.92% 54.85% 55.75%
1.20 21.92% 24.53% 27.00% 29.32% 31.50% 33.56% 35.50% 37.33% 39.06% 40.71% 42.26% 43.74% 45.15% 46.49% 47.76% 48.98% 50.14% 51.25% 52.31% 53.33% 54.31% 55.24% 56.14% 57.01%
1.25 23.89% 26.53% 28.99% 31.30% 33.46% 35.48% 37.39% 39.19% 40.88% 42.48% 44.00% 45.44% 46.80% 48.10% 49.33% 50.51% 51.63% 52.71% 53.73% 54.71% 55.65% 56.56% 57.42% 58.25%
1.30 25.88% 28.52% 30.98% 33.26% 35.40% 37.39% 39.26% 41.02% 42.68% 44.24% 45.71% 47.11% 48.43% 49.69% 50.88% 52.02% 53.10% 54.14% 55.13% 56.08% 56.98% 57.85% 58.69% 59.49%
1.35 27.87% 30.51% 32.95% 35.21% 37.31% 39.28% 41.11% 42.83% 44.44% 45.96% 47.39% 48.75% 50.03% 51.25% 52.41% 53.51% 54.55% 55.55% 56.51% 57.42% 58.29% 59.13% 59.93% 60.70%
1.40 29.87% 32.50% 34.91% 37.14% 39.21% 41.14% 42.93% 44.61% 46.18% 47.66% 49.05% 50.36% 51.61% 52.79% 53.90% 54.97% 55.98% 56.94% 57.86% 58.74% 59.58% 60.39% 61.16% 61.91%
1.45 31.86% 34.47% 36.86% 39.06% 41.09% 42.97% 44.72% 46.36% 47.89% 49.32% 50.68% 51.95% 53.15% 54.29% 55.38% 56.40% 57.38% 58.31% 59.20% 60.05% 60.86% 61.63% 62.38% 63.09%
1.50 33.84% 36.42% 38.78% 40.94% 42.93% 44.78% 46.49% 48.08% 49.57% 50.96% 52.27% 53.51% 54.67% 55.78% 56.82% 57.81% 58.76% 59.65% 60.51% 61.33% 62.11% 62.86% 63.57% 64.26%
1.55 35.81% 38.36% 40.68% 42.81% 44.75% 46.55% 48.22% 49.77% 51.22% 52.57% 53.84% 55.04% 56.17% 57.23% 58.24% 59.20% 60.11% 60.97% 61.80% 62.59% 63.34% 64.06% 64.75% 65.41%
1.60 37.76% 40.28% 42.56% 44.64% 46.55% 48.30% 49.92% 51.43% 52.84% 54.15% 55.38% 56.54% 57.63% 58.66% 59.63% 60.56% 61.43% 62.27% 63.06% 63.82% 64.55% 65.24% 65.90% 66.54%
1.65 39.69% 42.17% 44.41% 46.45% 48.31% 50.02% 51.60% 53.06% 54.42% 55.70% 56.89% 58.01% 59.06% 60.06% 61.00% 61.89% 62.74% 63.54% 64.31% 65.04% 65.73% 66.40% 67.04% 67.65%
1.70 41.61% 44.04% 46.24% 48.22% 50.04% 51.70% 53.24% 54.66% 55.98% 57.21% 58.37% 59.45% 60.47% 61.43% 62.34% 63.19% 64.01% 64.78% 65.52% 66.23% 66.90% 67.54% 68.15% 68.74%
1.75 43.49% 45.88% 48.03% 49.97% 51.74% 53.36% 54.85% 56.23% 57.51% 58.70% 59.81% 60.86% 61.84% 62.77% 63.64% 64.47% 65.26% 66.00% 66.71% 67.39% 68.04% 68.65% 69.24% 69.81%
1.80 45.36% 47.70% 49.79% 51.68% 53.40% 54.98% 56.42% 57.76% 59.00% 60.15% 61.23% 62.24% 63.19% 64.08% 64.93% 65.72% 66.48% 67.20% 67.88% 68.53% 69.15% 69.75% 70.31% 70.86%
1.85 47.19% 49.48% 51.52% 53.37% 55.04% 56.56% 57.97% 59.26% 60.46% 61.57% 62.61% 63.59% 64.50% 65.36% 66.18% 66.95% 67.67% 68.37% 69.02% 69.65% 70.25% 70.82% 71.36% 71.88%
1.90 48.99% 51.23% 53.22% 55.01% 56.64% 58.12% 59.47% 60.73% 61.88% 62.96% 63.97% 64.91% 65.79% 66.62% 67.40% 68.14% 68.84% 69.51% 70.14% 70.74% 71.32% 71.86% 72.39% 72.89%
1.95 50.76% 52.95% 54.89% 56.63% 58.20% 59.63% 60.95% 62.16% 63.28% 64.32% 65.29% 66.19% 67.04% 67.84% 68.60% 69.31% 69.98% 70.62% 71.23% 71.81% 72.36% 72.89% 73.39% 73.87%
2.00 52.50% 54.63% 56.51% 58.20% 59.73% 61.12% 62.39% 63.56% 64.64% 65.64% 66.58% 67.45% 68.27% 69.04% 69.76% 70.45% 71.10% 71.71% 72.30% 72.85% 73.38% 73.89% 74.37% 74.83%  
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Call Prices with Black & Scholes Option Pricing
Price of a B&Sch call option where result=C/S

Cumulative
Volatility: Moneyness: S/K*exp(-rT)
Sigma*SQRT(T) 1.60 1.65 1.70 1.75 1.80 1.85 1.90 1.95 2.00 2.05 2.10 2.15 2.20 2.25 2.30 2.35 2.40 2.45 2.50 2.55 2.60 2.65 2.70 2.75

0.00 37.50% 39.39% 41.18% 42.86% 44.44% 45.95% 47.37% 48.72% 50.00% 51.22% 52.38% 53.49% 54.55% 55.56% 56.52% 57.45% 58.33% 59.18% 60.00% 60.78% 61.54% 62.26% 62.96% 63.64%
0.05 37.50% 39.39% 41.18% 42.86% 44.44% 45.95% 47.37% 48.72% 50.00% 51.22% 52.38% 53.49% 54.55% 55.56% 56.52% 57.45% 58.33% 59.18% 60.00% 60.78% 61.54% 62.26% 62.96% 63.64%
0.10 37.50% 39.39% 41.18% 42.86% 44.44% 45.95% 47.37% 48.72% 50.00% 51.22% 52.38% 53.49% 54.55% 55.56% 56.52% 57.45% 58.33% 59.18% 60.00% 60.78% 61.54% 62.26% 62.96% 63.64%
0.15 37.50% 39.40% 41.18% 42.86% 44.44% 45.95% 47.37% 48.72% 50.00% 51.22% 52.38% 53.49% 54.55% 55.56% 56.52% 57.45% 58.33% 59.18% 60.00% 60.78% 61.54% 62.26% 62.96% 63.64%
0.20 37.55% 39.42% 41.20% 42.87% 44.45% 45.95% 47.37% 48.72% 50.00% 51.22% 52.38% 53.49% 54.55% 55.56% 56.52% 57.45% 58.33% 59.18% 60.00% 60.78% 61.54% 62.26% 62.96% 63.64%
0.25 37.73% 39.56% 41.29% 42.94% 44.50% 45.99% 47.40% 48.74% 50.01% 51.23% 52.39% 53.49% 54.55% 55.56% 56.52% 57.45% 58.33% 59.18% 60.00% 60.78% 61.54% 62.26% 62.96% 63.64%
0.30 38.09% 39.85% 41.53% 43.13% 44.65% 46.11% 47.49% 48.81% 50.07% 51.28% 52.43% 53.52% 54.57% 55.58% 56.54% 57.46% 58.34% 59.19% 60.01% 60.79% 61.54% 62.27% 62.97% 63.64%
0.35 38.64% 40.32% 41.93% 43.47% 44.94% 46.35% 47.70% 48.99% 50.22% 51.40% 52.53% 53.61% 54.64% 55.64% 56.59% 57.50% 58.38% 59.22% 60.03% 60.81% 61.56% 62.28% 62.98% 63.65%
0.40 39.34% 40.94% 42.48% 43.95% 45.37% 46.72% 48.03% 49.27% 50.47% 51.62% 52.72% 53.77% 54.79% 55.76% 56.70% 57.60% 58.46% 59.29% 60.09% 60.86% 61.61% 62.32% 63.01% 63.68%
0.45 40.18% 41.70% 43.16% 44.57% 45.93% 47.23% 48.48% 49.68% 50.83% 51.94% 53.01% 54.04% 55.02% 55.97% 56.89% 57.77% 58.61% 59.43% 60.21% 60.97% 61.70% 62.41% 63.09% 63.75%
0.50 41.12% 42.56% 43.96% 45.30% 46.60% 47.84% 49.04% 50.20% 51.31% 52.38% 53.41% 54.40% 55.35% 56.27% 57.16% 58.02% 58.84% 59.64% 60.41% 61.15% 61.86% 62.56% 63.22% 63.87%
0.55 42.14% 43.52% 44.85% 46.13% 47.36% 48.55% 49.70% 50.81% 51.88% 52.90% 53.90% 54.85% 55.77% 56.66% 57.52% 58.35% 59.15% 59.92% 60.67% 61.39% 62.09% 62.77% 63.42% 64.05%
0.60 43.22% 44.53% 45.80% 47.03% 48.21% 49.35% 50.45% 51.51% 52.53% 53.52% 54.47% 55.39% 56.28% 57.14% 57.96% 58.76% 59.54% 60.29% 61.01% 61.71% 62.39% 63.05% 63.68% 64.30%
0.65 44.35% 45.61% 46.82% 47.99% 49.12% 50.21% 51.26% 52.28% 53.26% 54.20% 55.12% 56.00% 56.86% 57.68% 58.48% 59.25% 60.00% 60.72% 61.42% 62.10% 62.76% 63.39% 64.01% 64.61%
0.70 45.52% 46.72% 47.88% 49.00% 50.08% 51.12% 52.13% 53.10% 54.04% 54.95% 55.83% 56.68% 57.50% 58.29% 59.06% 59.80% 60.52% 61.22% 61.90% 62.55% 63.18% 63.80% 64.40% 64.98%
0.75 46.72% 47.87% 48.98% 50.05% 51.08% 52.08% 53.04% 53.98% 54.88% 55.75% 56.59% 57.41% 58.19% 58.96% 59.70% 60.41% 61.10% 61.78% 62.43% 63.06% 63.67% 64.26% 64.84% 65.40%
0.80 47.93% 49.03% 50.10% 51.12% 52.12% 53.07% 54.00% 54.89% 55.75% 56.59% 57.40% 58.18% 58.94% 59.67% 60.38% 61.07% 61.73% 62.38% 63.01% 63.62% 64.21% 64.78% 65.34% 65.88%
0.85 49.16% 50.22% 51.24% 52.22% 53.17% 54.09% 54.98% 55.84% 56.66% 57.47% 58.24% 58.99% 59.72% 60.42% 61.11% 61.77% 62.41% 63.03% 63.63% 64.22% 64.79% 65.34% 65.88% 66.40%
0.90 50.40% 51.42% 52.40% 53.34% 54.25% 55.13% 55.98% 56.81% 57.60% 58.37% 59.11% 59.84% 60.53% 61.21% 61.86% 62.50% 63.12% 63.71% 64.30% 64.86% 65.41% 65.94% 66.46% 66.96%
0.95 51.65% 52.62% 53.56% 54.47% 55.34% 56.19% 57.01% 57.79% 58.56% 59.30% 60.01% 60.70% 61.37% 62.02% 62.65% 63.26% 63.86% 64.43% 64.99% 65.53% 66.06% 66.57% 67.07% 67.55%
1.00 52.90% 53.83% 54.73% 55.60% 56.44% 57.26% 58.04% 58.80% 59.53% 60.24% 60.93% 61.59% 62.23% 62.86% 63.46% 64.05% 64.62% 65.17% 65.71% 66.23% 66.74% 67.23% 67.71% 68.18%
1.05 54.14% 55.04% 55.91% 56.74% 57.55% 58.33% 59.08% 59.81% 60.51% 61.20% 61.85% 62.49% 63.11% 63.71% 64.29% 64.86% 65.40% 65.93% 66.45% 66.95% 67.44% 67.91% 68.38% 68.82%
1.10 55.38% 56.25% 57.08% 57.88% 58.66% 59.41% 60.13% 60.83% 61.51% 62.16% 62.79% 63.41% 64.00% 64.58% 65.14% 65.68% 66.20% 66.71% 67.21% 67.69% 68.16% 68.62% 69.06% 69.49%
1.15 56.61% 57.45% 58.25% 59.02% 59.77% 60.49% 61.18% 61.85% 62.50% 63.13% 63.74% 64.33% 64.90% 65.45% 65.99% 66.51% 67.02% 67.51% 67.98% 68.45% 68.90% 69.34% 69.76% 70.18%
1.20 57.84% 58.64% 59.41% 60.15% 60.87% 61.56% 62.23% 62.87% 63.50% 64.10% 64.69% 65.25% 65.80% 66.33% 66.85% 67.35% 67.84% 68.31% 68.77% 69.21% 69.65% 70.07% 70.48% 70.88%
1.25 59.05% 59.82% 60.56% 61.28% 61.97% 62.63% 63.27% 63.90% 64.50% 65.08% 65.64% 66.18% 66.71% 67.22% 67.71% 68.20% 68.66% 69.12% 69.56% 69.99% 70.40% 70.81% 71.20% 71.59%
1.30 60.26% 61.00% 61.71% 62.40% 63.06% 63.70% 64.32% 64.91% 65.49% 66.05% 66.59% 67.11% 67.61% 68.11% 68.58% 69.04% 69.49% 69.93% 70.35% 70.76% 71.16% 71.55% 71.93% 72.30%
1.35 61.44% 62.16% 62.84% 63.50% 64.14% 64.76% 65.35% 65.92% 66.48% 67.01% 67.53% 68.03% 68.52% 68.99% 69.45% 69.89% 70.32% 70.74% 71.15% 71.54% 71.93% 72.30% 72.67% 73.02%
1.40 62.62% 63.30% 63.96% 64.60% 65.21% 65.80% 66.37% 66.92% 67.46% 67.97% 68.47% 68.95% 69.42% 69.87% 70.31% 70.74% 71.15% 71.56% 71.95% 72.33% 72.70% 73.06% 73.41% 73.75%
1.45 63.78% 64.44% 65.07% 65.68% 66.27% 66.84% 67.39% 67.92% 68.43% 68.92% 69.40% 69.87% 70.32% 70.75% 71.17% 71.58% 71.98% 72.37% 72.74% 73.11% 73.46% 73.81% 74.15% 74.47%
1.50 64.92% 65.55% 66.16% 66.75% 67.32% 67.86% 68.39% 68.90% 69.39% 69.87% 70.33% 70.77% 71.20% 71.62% 72.03% 72.42% 72.80% 73.17% 73.54% 73.89% 74.23% 74.56% 74.88% 75.20%
1.55 66.04% 66.65% 67.24% 67.81% 68.35% 68.87% 69.38% 69.87% 70.34% 70.80% 71.24% 71.67% 72.08% 72.48% 72.87% 73.25% 73.62% 73.98% 74.32% 74.66% 74.99% 75.31% 75.62% 75.92%
1.60 67.15% 67.74% 68.30% 68.84% 69.37% 69.87% 70.36% 70.83% 71.28% 71.72% 72.14% 72.55% 72.95% 73.34% 73.71% 74.08% 74.43% 74.77% 75.10% 75.43% 75.74% 76.05% 76.35% 76.64%
1.65 68.24% 68.80% 69.34% 69.87% 70.37% 70.85% 71.32% 71.77% 72.21% 72.63% 73.04% 73.43% 73.81% 74.18% 74.54% 74.89% 75.23% 75.56% 75.88% 76.19% 76.49% 76.78% 77.07% 77.35%
1.70 69.31% 69.85% 70.37% 70.87% 71.35% 71.82% 72.27% 72.70% 73.12% 73.52% 73.91% 74.29% 74.66% 75.02% 75.36% 75.70% 76.02% 76.34% 76.64% 76.94% 77.23% 77.51% 77.79% 78.05%
1.75 70.35% 70.87% 71.37% 71.86% 72.32% 72.77% 73.20% 73.61% 74.02% 74.40% 74.78% 75.14% 75.50% 75.84% 76.17% 76.49% 76.80% 77.10% 77.40% 77.68% 77.96% 78.23% 78.50% 78.75%
1.80 71.38% 71.88% 72.36% 72.82% 73.27% 73.70% 74.11% 74.51% 74.90% 75.27% 75.63% 75.98% 76.32% 76.64% 76.96% 77.27% 77.57% 77.86% 78.14% 78.42% 78.68% 78.94% 79.20% 79.44%
1.85 72.39% 72.87% 73.33% 73.77% 74.20% 74.61% 75.01% 75.39% 75.76% 76.12% 76.47% 76.80% 77.12% 77.44% 77.74% 78.04% 78.33% 78.60% 78.88% 79.14% 79.40% 79.64% 79.89% 80.12%
1.90 73.37% 73.83% 74.28% 74.70% 75.11% 75.51% 75.89% 76.26% 76.61% 76.95% 77.29% 77.61% 77.92% 78.22% 78.51% 78.80% 79.07% 79.34% 79.60% 79.85% 80.10% 80.33% 80.57% 80.79%
1.95 74.33% 74.78% 75.20% 75.61% 76.00% 76.38% 76.75% 77.10% 77.44% 77.77% 78.09% 78.40% 78.70% 78.99% 79.27% 79.54% 79.80% 80.06% 80.31% 80.55% 80.78% 81.01% 81.24% 81.45%
2.00 75.27% 75.70% 76.11% 76.50% 76.88% 77.24% 77.59% 77.93% 78.26% 78.57% 78.88% 79.17% 79.46% 79.74% 80.00% 80.26% 80.52% 80.76% 81.00% 81.23% 81.46% 81.68% 81.89% 82.10%  
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Put Prices with Black & Scholes Option Pricing H. Pirotte - SBS/ULB - FinMetrics SA - Juin 2006
Price of a B&Sch call option where result=P/S

Cumulative VolatilityMoneyness: S/K*exp(-rT)
Sigma*SQRT(T) 0.40 0.45 0.50 0.55 0.60 0.65 0.70 0.75 0.80 0.85 0.90 0.95 1.00 1.05 1.10 1.15 1.20 1.25 1.30 1.35 1.40 1.45 1.50 1.55

0.00 150.00% 122.22% 100.00% 81.82% 66.67% 53.85% 42.86% 33.33% 25.00% 17.65% 11.11% 5.26% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
0.05 150.00% 122.22% 100.00% 81.82% 66.67% 53.85% 42.86% 33.33% 25.00% 17.65% 11.14% 5.67% 1.99% 0.43% 0.05% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
0.10 150.00% 122.22% 100.00% 81.82% 66.67% 53.85% 42.86% 33.34% 25.05% 17.88% 11.90% 7.25% 3.99% 1.97% 0.87% 0.34% 0.12% 0.04% 0.01% 0.00% 0.00% 0.00% 0.00% 0.00%
0.15 150.00% 122.22% 100.00% 81.82% 66.67% 53.86% 42.91% 33.52% 25.50% 18.80% 13.36% 9.12% 5.98% 3.76% 2.27% 1.32% 0.74% 0.40% 0.21% 0.11% 0.05% 0.03% 0.01% 0.01%
0.20 150.00% 122.22% 100.00% 81.83% 66.71% 53.98% 43.21% 34.11% 26.48% 20.19% 15.10% 11.07% 7.97% 5.62% 3.90% 2.66% 1.79% 1.19% 0.78% 0.50% 0.32% 0.20% 0.13% 0.08%
0.25 150.00% 122.23% 100.03% 81.91% 66.91% 54.38% 43.88% 35.11% 27.83% 21.84% 16.97% 13.05% 9.95% 7.51% 5.63% 4.18% 3.09% 2.27% 1.65% 1.20% 0.87% 0.62% 0.45% 0.32%
0.30 150.01% 122.28% 100.15% 82.17% 67.36% 55.10% 44.90% 36.43% 29.42% 23.64% 18.90% 15.05% 11.92% 9.41% 7.40% 5.80% 4.53% 3.53% 2.75% 2.13% 1.65% 1.28% 0.99% 0.77%
0.35 150.08% 122.42% 100.44% 82.65% 68.10% 56.11% 46.19% 37.96% 31.15% 25.52% 20.87% 17.04% 13.89% 11.31% 9.20% 7.47% 6.07% 4.92% 3.99% 3.24% 2.63% 2.13% 1.73% 1.40%
0.40 150.23% 122.73% 100.94% 83.40% 69.10% 57.36% 47.67% 39.65% 32.99% 27.46% 22.86% 19.03% 15.85% 13.21% 11.01% 9.18% 7.66% 6.39% 5.34% 4.46% 3.73% 3.12% 2.62% 2.19%
0.45 150.54% 123.22% 101.67% 84.37% 70.32% 58.81% 49.31% 41.44% 34.89% 29.42% 24.85% 21.02% 17.80% 15.10% 12.82% 10.90% 9.28% 7.91% 6.75% 5.77% 4.94% 4.23% 3.63% 3.11%
0.50 151.01% 123.93% 102.61% 85.55% 71.72% 60.40% 51.06% 43.30% 36.83% 31.41% 26.84% 23.00% 19.74% 16.98% 14.63% 12.63% 10.92% 9.46% 8.21% 7.14% 6.21% 5.41% 4.73% 4.13%
0.55 151.68% 124.83% 103.75% 86.91% 73.27% 62.11% 52.89% 45.22% 38.80% 33.40% 28.84% 24.96% 21.67% 18.85% 16.44% 14.37% 12.58% 11.04% 9.70% 8.54% 7.54% 6.66% 5.89% 5.22%
0.60 152.53% 125.92% 105.06% 88.41% 74.94% 63.90% 54.77% 47.16% 40.78% 35.39% 30.82% 26.92% 23.58% 20.71% 18.24% 16.10% 14.24% 12.62% 11.21% 9.98% 8.90% 7.95% 7.11% 6.37%
0.65 153.55% 127.17% 106.51% 90.03% 76.69% 65.76% 56.70% 49.14% 42.77% 37.38% 32.79% 28.86% 25.48% 22.56% 20.03% 17.83% 15.90% 14.22% 12.74% 11.44% 10.29% 9.27% 8.37% 7.56%
0.70 154.74% 128.56% 108.08% 91.75% 78.52% 67.66% 58.66% 51.12% 44.77% 39.37% 34.76% 30.79% 27.37% 24.40% 21.81% 19.55% 17.56% 15.81% 14.27% 12.91% 11.69% 10.61% 9.65% 8.79%
0.75 156.07% 130.08% 109.76% 93.54% 80.40% 69.60% 60.64% 53.12% 46.76% 41.34% 36.70% 32.70% 29.23% 26.21% 23.57% 21.26% 19.21% 17.41% 15.81% 14.38% 13.11% 11.97% 10.96% 10.04%
0.80 157.52% 131.70% 111.51% 95.39% 82.32% 71.57% 62.63% 55.11% 48.74% 43.31% 38.64% 34.60% 31.08% 28.02% 25.33% 22.95% 20.86% 19.00% 17.34% 15.86% 14.53% 13.34% 12.27% 11.31%
0.85 159.08% 133.41% 113.33% 97.29% 84.27% 73.55% 64.62% 57.10% 50.72% 45.26% 40.55% 36.47% 32.92% 29.80% 27.06% 24.64% 22.49% 20.58% 18.87% 17.33% 15.96% 14.72% 13.60% 12.58%
0.90 160.74% 135.19% 115.20% 99.23% 86.25% 75.54% 66.61% 59.09% 52.68% 47.19% 42.45% 38.33% 34.73% 31.57% 28.78% 26.31% 24.11% 22.14% 20.39% 18.81% 17.38% 16.09% 14.93% 13.87%
0.95 162.47% 137.03% 117.12% 101.19% 88.23% 77.54% 68.60% 61.06% 54.63% 49.10% 44.33% 40.16% 36.52% 33.31% 30.48% 27.96% 25.71% 23.70% 21.90% 20.27% 18.80% 17.47% 16.26% 15.15%
1.00 164.27% 138.92% 119.06% 103.17% 90.23% 79.53% 70.58% 63.01% 56.56% 51.00% 46.18% 41.98% 38.29% 35.04% 32.16% 29.59% 27.30% 25.24% 23.39% 21.72% 20.21% 18.83% 17.58% 16.44%
1.05 166.13% 140.84% 121.03% 105.16% 92.22% 81.52% 72.55% 64.96% 58.47% 52.87% 48.02% 43.77% 40.04% 36.75% 33.82% 31.21% 28.87% 26.77% 24.88% 23.16% 21.61% 20.19% 18.90% 17.72%
1.10 168.03% 142.80% 123.01% 107.15% 94.21% 83.49% 74.50% 66.88% 60.35% 54.72% 49.83% 45.54% 41.77% 38.43% 35.46% 32.81% 30.43% 28.28% 26.35% 24.59% 23.00% 21.55% 20.22% 19.00%
1.15 169.96% 144.77% 125.00% 109.15% 96.19% 85.46% 76.44% 68.78% 62.22% 56.55% 51.61% 47.29% 43.47% 40.09% 37.08% 34.38% 31.96% 29.78% 27.80% 26.01% 24.38% 22.88% 21.52% 20.27%
1.20 171.92% 146.76% 127.00% 111.13% 98.17% 87.40% 78.35% 70.66% 64.06% 58.35% 53.38% 49.01% 45.15% 41.73% 38.67% 35.94% 33.47% 31.25% 29.24% 27.41% 25.74% 24.21% 22.81% 21.52%
1.25 173.89% 148.75% 128.99% 113.11% 100.12% 89.33% 80.25% 72.52% 65.88% 60.13% 55.11% 50.70% 46.80% 43.34% 40.24% 37.47% 34.97% 32.71% 30.65% 28.79% 27.08% 25.52% 24.09% 22.77%
1.30 175.88% 150.74% 130.98% 115.08% 102.06% 91.24% 82.12% 74.35% 67.68% 61.88% 56.82% 52.37% 48.43% 44.93% 41.79% 38.98% 36.44% 34.14% 32.05% 30.15% 28.41% 26.82% 25.35% 24.00%
1.35 177.87% 152.73% 132.95% 117.03% 103.98% 93.12% 83.97% 76.16% 69.44% 63.61% 58.51% 54.01% 50.03% 46.49% 43.31% 40.46% 37.89% 35.55% 33.43% 31.49% 29.72% 28.10% 26.60% 25.22%
1.40 179.87% 154.72% 134.91% 118.96% 105.88% 94.98% 85.79% 77.94% 71.18% 65.30% 60.16% 55.63% 51.61% 48.02% 44.81% 41.92% 39.31% 36.94% 34.79% 32.82% 31.01% 29.36% 27.83% 26.42%
1.45 181.86% 156.69% 136.86% 120.87% 107.75% 96.82% 87.58% 79.69% 72.89% 66.97% 61.79% 57.21% 53.15% 49.53% 46.28% 43.36% 40.71% 38.31% 36.12% 34.12% 32.29% 30.60% 29.04% 27.61%
1.50 183.84% 158.65% 138.78% 122.76% 109.60% 98.62% 89.34% 81.41% 74.57% 68.61% 63.38% 58.77% 54.67% 51.02% 47.73% 44.77% 42.09% 39.65% 37.43% 35.40% 33.54% 31.82% 30.24% 28.78%
1.55 185.81% 160.58% 140.68% 124.62% 111.42% 100.40% 91.08% 83.10% 76.22% 70.22% 64.95% 60.30% 56.17% 52.47% 49.15% 46.15% 43.44% 40.97% 38.72% 36.66% 34.77% 33.02% 31.41% 29.93%
1.60 187.76% 162.50% 142.56% 126.46% 113.21% 102.15% 92.78% 84.76% 77.84% 71.80% 66.49% 61.80% 57.63% 53.90% 50.54% 47.51% 44.77% 42.27% 39.99% 37.90% 35.98% 34.21% 32.57% 31.06%
1.65 189.69% 164.40% 144.41% 128.27% 114.97% 103.86% 94.45% 86.39% 79.42% 73.34% 68.00% 63.27% 59.06% 55.30% 51.91% 48.85% 46.07% 43.54% 41.23% 39.11% 37.16% 35.37% 33.71% 32.17%
1.70 191.61% 166.27% 146.24% 130.04% 116.71% 105.55% 96.10% 87.99% 80.98% 74.86% 69.48% 64.71% 60.47% 56.67% 53.24% 50.15% 47.34% 44.78% 42.45% 40.30% 38.33% 36.50% 34.82% 33.26%
1.75 193.49% 168.11% 148.03% 131.79% 118.40% 107.20% 97.70% 89.56% 82.51% 76.35% 70.92% 66.12% 61.84% 58.01% 54.55% 51.43% 48.59% 46.00% 43.64% 41.47% 39.47% 37.62% 35.91% 34.33%
1.80 195.36% 169.92% 149.79% 133.50% 120.07% 108.82% 99.28% 91.09% 84.00% 77.80% 72.34% 67.50% 63.19% 59.32% 55.83% 52.68% 49.81% 47.20% 44.80% 42.61% 40.58% 38.71% 36.98% 35.37%
1.85 197.19% 171.70% 151.52% 135.18% 121.70% 110.41% 100.82% 92.59% 85.46% 79.22% 73.72% 68.85% 64.50% 60.60% 57.09% 53.90% 51.01% 48.37% 45.95% 43.72% 41.68% 39.78% 38.03% 36.40%
1.90 198.99% 173.45% 153.22% 136.83% 123.30% 111.96% 102.33% 94.06% 86.88% 80.61% 75.08% 70.17% 65.79% 61.86% 58.31% 55.10% 52.18% 49.51% 47.06% 44.82% 42.74% 40.83% 39.05% 37.41%
1.95 200.76% 175.17% 154.89% 138.44% 124.87% 113.48% 103.81% 95.49% 88.28% 81.97% 76.40% 71.46% 67.04% 63.08% 59.51% 56.27% 53.32% 50.62% 48.15% 45.88% 43.79% 41.85% 40.06% 38.39%
2.00 202.50% 176.85% 156.51% 140.02% 126.40% 114.96% 105.25% 96.89% 89.64% 83.29% 77.69% 72.71% 68.27% 64.28% 60.67% 57.41% 54.43% 51.71% 49.22% 46.93% 44.81% 42.85% 41.04% 39.35%  
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Put Prices with Black & Scholes Option Pricing H. Pirotte - SBS/ULB - FinMetrics SA - Juin 2006
Price of a B&Sch call option where result=P/S

Cumulative VolatilityMoneyness: S/K*exp(-rT)
Sigma*SQRT(T) 1.60 1.65 1.70 1.75 1.80 1.85 1.90 1.95 2.00 2.05 2.10 2.15 2.20 2.25 2.30 2.35 2.40 2.45 2.50 2.55 2.60 2.65 2.70 2.75

0.00 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
0.05 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
0.10 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
0.15 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
0.20 0.05% 0.03% 0.02% 0.01% 0.01% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
0.25 0.23% 0.16% 0.12% 0.08% 0.06% 0.04% 0.03% 0.02% 0.01% 0.01% 0.01% 0.01% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
0.30 0.59% 0.46% 0.35% 0.27% 0.21% 0.16% 0.13% 0.10% 0.07% 0.06% 0.04% 0.03% 0.03% 0.02% 0.02% 0.01% 0.01% 0.01% 0.01% 0.00% 0.00% 0.00% 0.00% 0.00%
0.35 1.14% 0.92% 0.75% 0.61% 0.50% 0.40% 0.33% 0.27% 0.22% 0.18% 0.15% 0.12% 0.10% 0.08% 0.07% 0.05% 0.04% 0.04% 0.03% 0.02% 0.02% 0.02% 0.01% 0.01%
0.40 1.84% 1.55% 1.30% 1.10% 0.92% 0.78% 0.66% 0.56% 0.47% 0.40% 0.34% 0.29% 0.24% 0.21% 0.18% 0.15% 0.13% 0.11% 0.09% 0.08% 0.07% 0.06% 0.05% 0.04%
0.45 2.68% 2.30% 1.99% 1.71% 1.48% 1.28% 1.11% 0.96% 0.83% 0.73% 0.63% 0.55% 0.48% 0.42% 0.37% 0.32% 0.28% 0.24% 0.21% 0.19% 0.17% 0.15% 0.13% 0.11%
0.50 3.62% 3.17% 2.78% 2.45% 2.15% 1.90% 1.67% 1.48% 1.31% 1.16% 1.03% 0.91% 0.81% 0.72% 0.64% 0.57% 0.51% 0.45% 0.41% 0.36% 0.33% 0.29% 0.26% 0.23%
0.55 4.64% 4.12% 3.67% 3.27% 2.92% 2.61% 2.33% 2.09% 1.88% 1.69% 1.52% 1.36% 1.23% 1.11% 1.00% 0.90% 0.82% 0.74% 0.67% 0.61% 0.55% 0.50% 0.46% 0.42%
0.60 5.72% 5.14% 4.63% 4.17% 3.76% 3.40% 3.08% 2.79% 2.53% 2.30% 2.09% 1.90% 1.73% 1.58% 1.44% 1.32% 1.21% 1.10% 1.01% 0.93% 0.85% 0.78% 0.72% 0.66%
0.65 6.85% 6.21% 5.64% 5.13% 4.67% 4.26% 3.89% 3.56% 3.26% 2.98% 2.74% 2.51% 2.31% 2.13% 1.96% 1.80% 1.67% 1.54% 1.42% 1.31% 1.22% 1.13% 1.05% 0.97%
0.70 8.02% 7.33% 6.70% 6.14% 5.63% 5.18% 4.76% 4.38% 4.04% 3.73% 3.45% 3.19% 2.95% 2.74% 2.54% 2.36% 2.19% 2.04% 1.90% 1.77% 1.65% 1.54% 1.43% 1.34%
0.75 9.22% 8.47% 7.80% 7.19% 6.64% 6.13% 5.68% 5.26% 4.88% 4.53% 4.21% 3.92% 3.65% 3.40% 3.17% 2.96% 2.77% 2.59% 2.43% 2.27% 2.13% 2.00% 1.88% 1.77%
0.80 10.43% 9.64% 8.92% 8.27% 7.67% 7.13% 6.63% 6.17% 5.75% 5.37% 5.02% 4.69% 4.39% 4.11% 3.86% 3.62% 3.40% 3.20% 3.01% 2.83% 2.67% 2.52% 2.37% 2.24%
0.85 11.66% 10.83% 10.06% 9.37% 8.73% 8.15% 7.61% 7.12% 6.66% 6.25% 5.86% 5.50% 5.17% 4.87% 4.58% 4.32% 4.07% 3.85% 3.63% 3.43% 3.25% 3.08% 2.91% 2.76%
0.90 12.90% 12.02% 11.22% 10.48% 9.81% 9.19% 8.62% 8.09% 7.60% 7.15% 6.73% 6.35% 5.99% 5.65% 5.34% 5.05% 4.78% 4.53% 4.30% 4.07% 3.87% 3.67% 3.49% 3.32%
0.95 14.15% 13.23% 12.39% 11.61% 10.90% 10.24% 9.64% 9.08% 8.56% 8.08% 7.63% 7.21% 6.83% 6.47% 6.13% 5.82% 5.52% 5.25% 4.99% 4.75% 4.52% 4.31% 4.11% 3.92%
1.00 15.40% 14.44% 13.56% 12.75% 12.00% 11.31% 10.67% 10.08% 9.53% 9.02% 8.54% 8.10% 7.69% 7.30% 6.94% 6.60% 6.29% 5.99% 5.71% 5.45% 5.20% 4.97% 4.75% 4.54%
1.05 16.64% 15.65% 14.73% 13.89% 13.11% 12.38% 11.71% 11.09% 10.51% 9.98% 9.47% 9.00% 8.57% 8.16% 7.77% 7.41% 7.07% 6.75% 6.45% 6.17% 5.90% 5.65% 5.41% 5.19%
1.10 17.88% 16.85% 15.90% 15.03% 14.21% 13.46% 12.76% 12.11% 11.51% 10.94% 10.41% 9.92% 9.46% 9.02% 8.61% 8.23% 7.87% 7.53% 7.21% 6.91% 6.62% 6.35% 6.10% 5.86%
1.15 19.11% 18.05% 17.07% 16.16% 15.32% 14.54% 13.81% 13.13% 12.50% 11.91% 11.36% 10.84% 10.35% 9.90% 9.47% 9.06% 8.68% 8.32% 7.98% 7.66% 7.36% 7.07% 6.80% 6.54%
1.20 20.34% 19.25% 18.23% 17.30% 16.43% 15.62% 14.86% 14.16% 13.50% 12.88% 12.31% 11.77% 11.26% 10.78% 10.33% 9.90% 9.50% 9.12% 8.77% 8.43% 8.11% 7.80% 7.51% 7.24%
1.25 21.55% 20.43% 19.39% 18.42% 17.52% 16.69% 15.91% 15.18% 14.50% 13.86% 13.26% 12.69% 12.16% 11.66% 11.19% 10.75% 10.33% 9.93% 9.56% 9.20% 8.86% 8.54% 8.24% 7.95%
1.30 22.76% 21.60% 20.53% 19.54% 18.61% 17.75% 16.95% 16.19% 15.49% 14.83% 14.20% 13.62% 13.07% 12.55% 12.06% 11.60% 11.16% 10.74% 10.35% 9.98% 9.63% 9.29% 8.97% 8.67%
1.35 23.94% 22.76% 21.67% 20.65% 19.70% 18.81% 17.98% 17.20% 16.48% 15.79% 15.15% 14.54% 13.97% 13.44% 12.93% 12.45% 11.99% 11.56% 11.15% 10.76% 10.39% 10.04% 9.71% 9.39%
1.40 25.12% 23.91% 22.79% 21.74% 20.77% 19.86% 19.00% 18.21% 17.46% 16.75% 16.09% 15.46% 14.87% 14.32% 13.79% 13.29% 12.82% 12.37% 11.95% 11.54% 11.16% 10.79% 10.44% 10.11%
1.45 26.28% 25.04% 23.90% 22.83% 21.83% 20.89% 20.02% 19.20% 18.43% 17.70% 17.02% 16.38% 15.77% 15.19% 14.65% 14.14% 13.65% 13.18% 12.74% 12.32% 11.92% 11.54% 11.18% 10.84%
1.50 27.42% 26.16% 24.99% 23.89% 22.87% 21.92% 21.02% 20.18% 19.39% 18.65% 17.95% 17.28% 16.66% 16.07% 15.51% 14.97% 14.47% 13.99% 13.54% 13.10% 12.69% 12.30% 11.92% 11.56%
1.55 28.54% 27.26% 26.06% 24.95% 23.91% 22.93% 22.01% 21.15% 20.34% 19.58% 18.86% 18.18% 17.54% 16.93% 16.35% 15.81% 15.29% 14.79% 14.32% 13.88% 13.45% 13.04% 12.65% 12.28%
1.60 29.65% 28.34% 27.12% 25.99% 24.92% 23.93% 22.99% 22.11% 21.28% 20.50% 19.76% 19.07% 18.41% 17.78% 17.19% 16.63% 16.10% 15.59% 15.10% 14.64% 14.20% 13.78% 13.38% 13.00%
1.65 30.74% 29.41% 28.17% 27.01% 25.92% 24.91% 23.95% 23.05% 22.21% 21.41% 20.65% 19.94% 19.27% 18.63% 18.02% 17.44% 16.90% 16.37% 15.88% 15.40% 14.95% 14.52% 14.11% 13.71%
1.70 31.81% 30.45% 29.19% 28.01% 26.91% 25.87% 24.90% 23.98% 23.12% 22.30% 21.53% 20.80% 20.11% 19.46% 18.84% 18.25% 17.69% 17.15% 16.64% 16.16% 15.69% 15.25% 14.82% 14.42%
1.75 32.85% 31.48% 30.20% 29.00% 27.88% 26.82% 25.83% 24.90% 24.02% 23.18% 22.40% 21.65% 20.95% 20.28% 19.65% 19.04% 18.47% 17.92% 17.40% 16.90% 16.42% 15.97% 15.53% 15.12%
1.80 33.88% 32.49% 31.18% 29.97% 28.82% 27.75% 26.74% 25.79% 24.90% 24.05% 23.25% 22.49% 21.77% 21.09% 20.44% 19.82% 19.24% 18.68% 18.14% 17.63% 17.15% 16.68% 16.23% 15.81%
1.85 34.89% 33.47% 32.15% 30.92% 29.76% 28.67% 27.64% 26.67% 25.76% 24.90% 24.08% 23.31% 22.58% 21.88% 21.22% 20.59% 19.99% 19.42% 18.88% 18.35% 17.86% 17.38% 16.92% 16.49%
1.90 35.87% 34.44% 33.10% 31.84% 30.67% 29.56% 28.52% 27.54% 26.61% 25.73% 24.90% 24.12% 23.37% 22.66% 21.99% 21.35% 20.74% 20.15% 19.60% 19.07% 18.56% 18.07% 17.60% 17.16%
1.95 36.83% 35.38% 34.03% 32.75% 31.56% 30.44% 29.38% 28.38% 27.44% 26.55% 25.71% 24.91% 24.15% 23.43% 22.74% 22.09% 21.47% 20.87% 20.31% 19.76% 19.24% 18.75% 18.27% 17.82%
2.00 37.77% 36.31% 34.93% 33.64% 32.43% 31.30% 30.22% 29.21% 28.26% 27.35% 26.50% 25.68% 24.91% 24.18% 23.48% 22.82% 22.18% 21.58% 21.00% 20.45% 19.92% 19.41% 18.93% 18.46%  
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N(x) & N(-x)=1-N(x) H. Pirotte - SBS/ULB - FinMetrics SA - Juin 2003

0.000 0.005 0.010 0.015 0.020 0.025 0.030 0.035 0.040 0.045 0.050 0.055 0.060 0.065 0.070 0.075 0.080
0.0 0.5000 0.5020 0.5040 0.5060 0.5080 0.5100 0.5120 0.5140 0.5160 0.5179 0.5199 0.5219 0.5239 0.5259 0.5279 0.5299 0.5319
0.1 0.5398 0.5418 0.5438 0.5458 0.5478 0.5497 0.5517 0.5537 0.5557 0.5576 0.5596 0.5616 0.5636 0.5655 0.5675 0.5695 0.5714
0.2 0.5793 0.5812 0.5832 0.5851 0.5871 0.5890 0.5910 0.5929 0.5948 0.5968 0.5987 0.6006 0.6026 0.6045 0.6064 0.6083 0.6103
0.3 0.6179 0.6198 0.6217 0.6236 0.6255 0.6274 0.6293 0.6312 0.6331 0.6350 0.6368 0.6387 0.6406 0.6424 0.6443 0.6462 0.6480
0.4 0.6554 0.6573 0.6591 0.6609 0.6628 0.6646 0.6664 0.6682 0.6700 0.6718 0.6736 0.6754 0.6772 0.6790 0.6808 0.6826 0.6844
0.5 0.6915 0.6932 0.6950 0.6967 0.6985 0.7002 0.7019 0.7037 0.7054 0.7071 0.7088 0.7106 0.7123 0.7140 0.7157 0.7174 0.7190
0.6 0.7257 0.7274 0.7291 0.7307 0.7324 0.7340 0.7357 0.7373 0.7389 0.7405 0.7422 0.7438 0.7454 0.7470 0.7486 0.7502 0.7517
0.7 0.7580 0.7596 0.7611 0.7627 0.7642 0.7658 0.7673 0.7688 0.7704 0.7719 0.7734 0.7749 0.7764 0.7779 0.7794 0.7808 0.7823
0.8 0.7881 0.7896 0.7910 0.7925 0.7939 0.7953 0.7967 0.7981 0.7995 0.8009 0.8023 0.8037 0.8051 0.8065 0.8078 0.8092 0.8106
0.9 0.8159 0.8173 0.8186 0.8199 0.8212 0.8225 0.8238 0.8251 0.8264 0.8277 0.8289 0.8302 0.8315 0.8327 0.8340 0.8352 0.8365
1.0 0.8413 0.8426 0.8438 0.8449 0.8461 0.8473 0.8485 0.8497 0.8508 0.8520 0.8531 0.8543 0.8554 0.8566 0.8577 0.8588 0.8599
1.1 0.8643 0.8654 0.8665 0.8676 0.8686 0.8697 0.8708 0.8718 0.8729 0.8739 0.8749 0.8760 0.8770 0.8780 0.8790 0.8800 0.8810
1.2 0.8849 0.8859 0.8869 0.8878 0.8888 0.8897 0.8907 0.8916 0.8925 0.8934 0.8944 0.8953 0.8962 0.8971 0.8980 0.8988 0.8997
1.3 0.9032 0.9041 0.9049 0.9057 0.9066 0.9074 0.9082 0.9091 0.9099 0.9107 0.9115 0.9123 0.9131 0.9139 0.9147 0.9154 0.9162
1.4 0.9192 0.9200 0.9207 0.9215 0.9222 0.9229 0.9236 0.9244 0.9251 0.9258 0.9265 0.9272 0.9279 0.9285 0.9292 0.9299 0.9306
1.5 0.9332 0.9338 0.9345 0.9351 0.9357 0.9364 0.9370 0.9376 0.9382 0.9388 0.9394 0.9400 0.9406 0.9412 0.9418 0.9424 0.9429
1.6 0.9452 0.9458 0.9463 0.9468 0.9474 0.9479 0.9484 0.9490 0.9495 0.9500 0.9505 0.9510 0.9515 0.9520 0.9525 0.9530 0.9535
1.7 0.9554 0.9559 0.9564 0.9568 0.9573 0.9577 0.9582 0.9586 0.9591 0.9595 0.9599 0.9604 0.9608 0.9612 0.9616 0.9621 0.9625
1.8 0.9641 0.9645 0.9649 0.9652 0.9656 0.9660 0.9664 0.9667 0.9671 0.9675 0.9678 0.9682 0.9686 0.9689 0.9693 0.9696 0.9699
1.9 0.9713 0.9716 0.9719 0.9723 0.9726 0.9729 0.9732 0.9735 0.9738 0.9741 0.9744 0.9747 0.9750 0.9753 0.9756 0.9759 0.9761
2.0 0.9772 0.9775 0.9778 0.9780 0.9783 0.9786 0.9788 0.9791 0.9793 0.9796 0.9798 0.9801 0.9803 0.9805 0.9808 0.9810 0.9812
2.1 0.9821 0.9824 0.9826 0.9828 0.9830 0.9832 0.9834 0.9836 0.9838 0.9840 0.9842 0.9844 0.9846 0.9848 0.9850 0.9852 0.9854
2.2 0.9861 0.9863 0.9864 0.9866 0.9868 0.9870 0.9871 0.9873 0.9875 0.9876 0.9878 0.9879 0.9881 0.9882 0.9884 0.9885 0.9887
2.3 0.9893 0.9894 0.9896 0.9897 0.9898 0.9900 0.9901 0.9902 0.9904 0.9905 0.9906 0.9907 0.9909 0.9910 0.9911 0.9912 0.9913
2.4 0.9918 0.9919 0.9920 0.9921 0.9922 0.9923 0.9925 0.9926 0.9927 0.9928 0.9929 0.9930 0.9931 0.9931 0.9932 0.9933 0.9934
2.5 0.9938 0.9939 0.9940 0.9940 0.9941 0.9942 0.9943 0.9944 0.9945 0.9945 0.9946 0.9947 0.9948 0.9948 0.9949 0.9950 0.9951
2.6 0.9953 0.9954 0.9955 0.9955 0.9956 0.9957 0.9957 0.9958 0.9959 0.9959 0.9960 0.9960 0.9961 0.9962 0.9962 0.9963 0.9963
2.7 0.9965 0.9966 0.9966 0.9967 0.9967 0.9968 0.9968 0.9969 0.9969 0.9970 0.9970 0.9971 0.9971 0.9972 0.9972 0.9972 0.9973
2.8 0.9974 0.9975 0.9975 0.9976 0.9976 0.9976 0.9977 0.9977 0.9977 0.9978 0.9978 0.9978 0.9979 0.9979 0.9979 0.9980 0.9980
2.9 0.9981 0.9982 0.9982 0.9982 0.9982 0.9983 0.9983 0.9983 0.9984 0.9984 0.9984 0.9984 0.9985 0.9985 0.9985 0.9985 0.9986
3.0 0.9987 0.9987 0.9987 0.9987 0.9987 0.9988 0.9988 0.9988 0.9988 0.9988 0.9989 0.9989 0.9989 0.9989 0.9989 0.9989 0.9990
3.1 0.9990 0.9990 0.9991 0.9991 0.9991 0.9991 0.9991 0.9991 0.9992 0.9992 0.9992 0.9992 0.9992 0.9992 0.9992 0.9993 0.9993
3.2 0.9993 0.9993 0.9993 0.9993 0.9994 0.9994 0.9994 0.9994 0.9994 0.9994 0.9994 0.9994 0.9994 0.9995 0.9995 0.9995 0.9995
3.3 0.9995 0.9995 0.9995 0.9995 0.9995 0.9996 0.9996 0.9996 0.9996 0.9996 0.9996 0.9996 0.9996 0.9996 0.9996 0.9996 0.9996
3.4 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997
3.5 0.9998 0.9998 0.9998 0.9998 0.9998 0.9998 0.9998 0.9998 0.9998 0.9998 0.9998 0.9998 0.9998 0.9998 0.9998 0.9998 0.9998
3.6 0.9998 0.9998 0.9998 0.9998 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999
3.7 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999
3.8 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999
3.9 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
4.0 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000  
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Problème  Sur des feuilles à part… 
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