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http://money.howstuffworks.com/personal-finance/financial-planning/about-author.htm#roos
http://www.cbot.com/
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Vt  =    Max ( Vm- V0 ), 0   ………………….(17-2) 

Vt

Vm
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V0  =   Max ( Vs- E ), 0    
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V0  

Vs

E 

1003

100105

5218

V0  =   Max (Vs- E), 0     

V0  =   Max (105- 100), 0     5   =   

2100

200

6.5$

1.5$

Vt  =    Max ( Vm- V0 ), 0    

Vt  =    Max (  6.5 - 5 ), 0     = 1.5  

97
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V0  =    Max (E - Vs ), 0     
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V0  =    Max (E - Vs ), 0     

V0  =    Max (50 - 44 ), 0    = 6 
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600$200$
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6.4$

Vt  =    Max ( Vm- V0 ), 0    

Vt  =    Max (  6.4 - 6 ), 0     = 0.4 

53

V0  =    Max (50 - 53 ), 0   = 0 

V. 
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Black-Scholes

I. The Binomial Model

William F.Sharpe 1978

InvestmentsCox, Ross & Rubinstein1979

Option pricing: A simplified Approach
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C>=0

S

E

ud  q1-q

Su

Su = S (1 + u )   

Sd

Sd = S ( 1 + d )  

d
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C(u,d) = Max S(u,d) – E, 0  

:أي

Cu = Max S(1+u) – E, 0  

Cd = Max S(1+d) – E, 0  

Cu

Cd 

 

 

 

 

 

 

Ca 

Cu=} Max ]S(1+u) – E, 0[ { 

 قيمة خيار الشراء إرا ارتفع سعر السهم

Cd =} Max ]S(1+d) – E, 0[ { 

 قيمة خيار الشراء إرا انخفض سعر السهم

q 

1-q 

s 

Su=S(1+u) 

q 

Sd=S(1+d) 

 
(1-q) 

q 

(1-q) 
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Ca=  qCu+(1-q)Cd  / (1+rf)  

 .ب 
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Su2=S (1+u) 
2
    

Sud=S (1+u)(1+d)   …………

 

Sd2=S (1+d) 
2
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Sdu=S (1+d)(1+u)   

 

Cu2 = Max S(1+u)
2
 – E, 0  

Cud= Max  S(1+u)(1+d) – E, 0

Cd2= Max  S(1+d)
2
 – E, 0
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Cu= [qCu2 +(1 - q) CUd]/ (1+ r ) 

Cd= [qCud +(1 - q) Cd2]/ (1+ r) 

(q) =(1+ r – d ) / ( u – d )   

C= [q Cu +(1 - q) Cd]/ (1+ r ) 

CuCd

C= [q
2
 Cu2 +2q (1 - q) Cud+ (1 – q)

2
Cd2 ] / (1+ r )

2
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𝑪𝒂 =  
𝟏

(𝟏 + 𝒓)𝒏 
  

𝒏!

 𝒏 − 𝒌 ! 𝒌!
 𝒒𝒌(𝟏 − 𝒒)𝒏−𝒌 𝑴𝒂𝒙 𝑪𝒖𝒌𝒅𝒏−𝒌 − 𝑬 , 𝟎 

𝒏

𝒌=𝟎

Ca

k

n

q

q= (1+r-d)/(u-d)

1+q

u

d

II. The Black-Scholes Model



92 

 

 

 .ج 

. 

. 

 .أ 

 .ب 



93 

 

 .ج 

 .د 

 .ه 

 .و 

. 

Ca = P[N(d1)] – E e
-r t

[N(d2)]   

d1 = [ln (P/E) + (r + 
2
/2) t] / t   

d2 = d1 - t   

Ca

P

N(di)N(d1) ،N(d2) 

E

e

r

ln (P/E) :P/E


2



Ca  P 

 E t
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 365r 

N(d1) ،

N(d2) 


2 

  

P = 20$                               E = 20$                                t = 3 mois (0,25 ans) 

r = 0,064 = 6,4%                 
2 
 = 0,16             = 40% 

d1 d2 

d1 = [ln (20/20) + (0,064  + 0,16/2) 0,25] / 0,400,25 = 0,18 

d2 = 0,18 - 0,400,25 = - 0,02 

N(d1) = N(0,18)  N(d2) = N(-0,02) 

d1 = 0,18  0,5714 

 d2 = -0,02  0,4920 ( 2-25  :)

Ca = 20[N(0,18)] – 20 e
- (0,064)(0,25)

[N(-0,02)] = 1,74$ 

P E t r 
2 Ca 
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20$ 20$ 0,25 6,4% 0,16 1,74$ 

25 20 0,25 6,4 0,16 5,57 

20 25 0,25 6,4 0,16 0,34 

20 20 0,50 6,4 0,16 2,54 

20 20 0,25 9 0,16 1,81 


2 20 20 0,25 6,4 0,25 2,13 
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$ .ه 
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Pu = Ca + Pv (E) - P 

Pu :

Ca :  

Pv (E) : 

P : 

Ca

Pu  e
-r t

[1- N(d2)] – P [1 - N(d1)]

Pu  e
- 0,064(0,25)

[1- 0,4920] – 20 [1 – 0,5714]  

Pu
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ac.ly/vb/showthread.php?p=2316 ; le : 27-03-2019, à 14 :43 

 Don M. Chance , Robert Brooks, An lntroduction to Derivatives and 

Risk Management, (Thomson Higher Education by South-Western, Seventh 

Edition, Canada, 2006).

17. Mondher bellah, yves simon, Options, contrats à térme et gestion des risque, 

(Economica edition, France, 2000) 

18. Rainer Brosch,  Portfolios of Real option, (Springer edition, Berlin, 2008) 

19. Rangarajan Sundaram,  Sanjiv Das, Derivatives Principles and Practice, 

(McGraw-Hill Education, 2010). 

20. Finance 100 Problem Set Options (Alternative Solutions), sur le site : 

finance.wharton.upenn.edu.pdf ; le : 20/ 02 / 2019, à 20 :59 
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2010

7%2012

7%

LIBOR

6

LIBOR6%

LIBOR

16%671%10000761%10000
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2

3

4

8%

7%

9%

871%10000

770

972%20000

781%10000

770

792%20000

II. 

BFt Bvt 

 

𝐵𝐹𝑡 =   
𝐶

(1+ 𝑅0 𝑡)𝑡
𝑛
𝑡=1 +  

𝐹

(1+ 𝑅0 𝑛 )𝑛
 

𝐵𝑣𝑡 =   
𝐶 

(1+ 𝑅0 𝑡)𝑡
𝑛
𝑡=1 +  

𝐹

(1+ 𝑅0 𝑛 )𝑛
 

F
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C : 

C :t 

0Rt :

.

St

  

BFt Bvt ،  

St =  BFt  -  Bvt 

LIBOR

8%100

3915

10%10,5%11%LIBOR

10,2%C = 4C = 5.1

𝐵𝐹𝑡 =   
4

(1 + 0,10)
3

12

+ 
4

(1 + 0,105)
9

12

+ 
104

(1 + 0,11)
15
12

 

BFt  = 98.79 millions 

𝐵𝑣𝑡 =   
5.1

(1 + 0,102)
3

12

+
5.1

(1 + 0,102)
9

12

+ 
105,1

(1 + 0,102)
15
12

 

Bvt  = 102.806 millions  

St4,016

St =  BFt  -  Bvt   = 98,79 – 102,806 = -4,016 millions  
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7078

8.5% 5%

10%6%

x100x360

70x8,56100x1803601,75x0,50,875

700,87570,875

78x105100x1803601,75x0,51,95
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781,9571,95

70

671,95

78

670,875

II. 

The British Petroleum Company

Piper Shoe Company
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Vswap

Vswap = B$ – S0B£ 

B£

B$

S0

Vswap = 150.000.000$ – (1.5$)(100.000.000£) = 0 

Vswap

Vswap =  S0B£ - B$ 

 Vswap = (1.5$)(100.000.000£) – (150.000.000$) = 0 
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