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% 4 Browniz )

A d-dimensional Brownian motion is a process

W(t) = (Wi(t), Wa(t), ..., Wa(D)) ",

for t > 0, such that:

@ Each Wi(t) is a 1-dimensional Brownian motion.
© Wi(t) and W(t) are independent for i # j.
Associated with {W(t)},, is a filtration {F(t)},,, such that:
© F(s) C F(t) for0<s<t.
@ W(t) is F(t)-measurable for each t > 0.
@ W(t) — W(s) is independent of F(s) for 0 < s < t.
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% 4 Browniz )

For a multivariate Brownian motion W,

dt ifi=j;

(1) W) = {O o
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Let £(t,x,y) be a C*22 function, W = (Wi, Wa)T be a two dimensional
Brownian motion, and X and Y be It6 processes where

ot

xmx@+/

ot

al(u)duf/

0

ot

O'n(U) dWl(t) +/0 UIQ(U) dWQ(t)

Y(t): Y(O)Jr/; az(u)duf/OA Uzl(u)dW1(l')+/ U22(U)dW2(t).

0
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% Y ltoid A%

Then

f(t, X(t), Y(2))
(0), Y(0)) + l/; fe (u, X(u), Y(v)) du

=i,
-t

X
+ / £ (u, X(u), Y(0)) dX(u)+/ £, (u, X (u). Y (1) dY (u)

J0

[l X(@), ¥ 41X, X0
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% % |to-Doeblin X,

In differential form,

dX(t) = aq(t) dt + ap1(t) dWA(t) + a1o(t) dW5(t),
dY(t) = aa(t) dt + o1 (t) dWA(t) + a2a(t) dWi(t)
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% % |to-Doeblin X,

o) = 100+ 0) e
2 (04 020) ) + 5 (sE(0) 1)) o)

(711 021 +012 022 )f()}dt

+
+ () + o0 dWa(1)
+ (oult)

)+ ot ) ) ) dWa(t).




% Y lto-Doeblina X, — A& 7 X,

Let f(t,x) : R* x R™ — R be a function with continuous partial
derivatives f;, fy, and fx,-x,., for 1 <i,j < m, and X be a m-dimensional It6

process with
dX(t) = a(t. X(t)) dt + o (t. X(t)) dW(t)

where & = (@) mx1, & = (0j})mxd and W = (W;)qx1 is a d-dimensional
Brownian motion. Then

= ft+2afx,+ ZZZ OOk dt+zz aify W

i=l j=1 k=1 i=l k=1

- <ﬁ +(Vxf)Ta+ %Tr (a7 foa)> dt + (Vxf) o dW(t).
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Let the stochastic processes M; be martingales, for i=1,2,....d.
Suppose M;(0) = 0, Mi(t) has continuous paths, and

i =],
0 otherwise,

[M;, Mj)(t) = {

for1<i,j<dandt>0. Then M= (M,-) is a d-dimensional Brownian
motion.
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Suppose d = 1. Let f(t,x) = =30t Then

=1/ f( x) =uf(tx) =u*f(t.x) —dt
df (£, M(t) )_ﬁ(rM ) dt + £ (£, M(t)) dM(t) + 3o (£, M(t)) d[M, M](2).
= uf(t. M(t)) dM(¢),

ot

e M() =1+ / uf (s M(s) dM(s).

0

Martingale

Hence,

B (eM00) = 1R (f(r, (1)) = b,
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Let 0 <7 < t. Then
1
d (™M) = u e MO dM(c) + Su " M) de
"t 1 L
euM(t) — elJM(T) + U/ euM(s) dM(S) sl EUZ/ eul\/l(s) ds.

N—
Martingale

Therefore,

IE( eu(M(t)fM(T)> ' }-(T)) —1 %UQ ./: E( e“(M(S)fM(T)> ' }'(7—)) ds

% (IE( ou(M-m()) ‘ f(r)>> _ %U2E< Su(M©-m(r) ‘ }_(T)) |

Hence,

E( eu(M(t)fM(T)> ' AF(T)> _ e%112(t77)-

R AL AT



let 0 <7 <t; <7y <t. Then

E (e'n (M(t2)~M(72)) +un (M(n)/w(n))>
" (E( gt (M)~ f(n)) o (M) -(r) )
- i e 1)

_ e%(ug(fgfﬁ)ﬁ»ll%(l’lfﬁ))

Hence increments over non-overlapping intervals are independent.
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Suppose d = 2. From the one-dimensional result, both M; and M, are

Brownian motions. It remains to show that they are independent. Let
F(t,x,y) = eustuy—3u+a) Then

:7%(U§+u§)f(z.x.y)

I —
df (t, Mi(t), Ma(t)) = f(t, Mi(t), Ma(t)) dt

=u f(t,x,y) =up f(t.x,y)
S T —C—— P ——
+ £ (t. My(t), Ma(t)) dMy(t) + f, (. My(t), Ma(t)) dMy(t)
:uff(t.x,y) —dt =u upf(t,x,y) -0
+ 3 (£, Mu(2), Ma(2)) d[My. Mi](t) + iy (£, Mi(t). Ma(t)) d[My, Mo](2)
:uzzf(t.x.y) —dt

+ 3£, (¢, My(t), Ma(t)) d[My, Mo](2),

= (e, M(2)) (2 I (2) + v IM(1)).
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Since

Martingale

ot

£ (£, M (£), M(1)) = 1 +/ s F(s, My (s), Ma(s)) dMi (s)

0

+/(; ur £ (s, Mi(s), Ma(s)) dMa(s),

Martingale

thus,

E (e“l MifE) o Mz(t)) — bt (f(l‘, My (t), Mz(t)))

5 o
- e%(ulJruz)t_
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TR Te T 7= A& L A2

Let M(t), t > 0, denotes the risk-free asset price process that is modeled
by

dM(t) = r M(t) dt
where r is a constant. The ordinary differential equation has the solution
M(t) = &'t

assuming M(0) = 1.
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Let S(t), t > 0, denotes the risky asset price process that is modeled by
a geometric Brownian motion

ds(t) = S(¢) (N dt+o dW(t))

where W is a Brownian motion, and ;2 and ¢ > 0 are constants. The
stochastic differential equation has the solution

S(t) _ S(O) e(}l‘f%g:Z)t“ﬁUW(t)

and

In <%> ~/\/<(u -1, 02t>.
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Consider a portfolio strategy (h(t), v(t)), t > 0, where h(t) and v(t)
represent the unit holdings at time t in the risky and risk-free assets
respectively.

Let X(t), t > 0, denotes the portfolio value process of the above
strategy. Then

and

dX(t) = h(t) dS(t) + v(t) dM(t)
= X(t)rdt +h(t)S(t) (w—r)dt+h(t)S(t)o dW(t).
N —

Riskless Return Risk Compensation Risk / Volatility

£ R AT



Since
X(t+ At) — X(t)
— h(t)(S(t +At) - S(t)) + v(t)(/\/l(t +AL) — M(t)),

=5(t)(nAt+oaw(r)) —r M(t)At

letting At — 0, we have

dX(t) = h(t) dS(t) + v(t) dM(t)
h

= h(©)S() (ot + 0 AW (D)) + V() M(z) rat
S P
=X(t)—h(t)S(t)

= X(t) rde + h(t) S(t) (n — r) dt + h(t) S(t) o dW(t).
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I
}Qan_\’
=
[‘:\:
wa

The continuous-time self-financing condition
dX(t) = h(t) dS(t) + v(t) dM(t)
can equivalently be stated as

S(t) dh(t) + dS(t) dh(t) + M(t) dv(t) + dM(t) dv(t) = 0.
=0
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Using [t6-Doeblin formula,

dX(t) = h(t) dS(t)+ S(t) dh(t) + d[S, h|(t)
N =’
=h(t) dS(t)+v(t) dM(t)

+ v(t) dM(t) + M(t) dv(t) + d[M, v](t),

hence

S(t)dh(t) + dS(t) dh(t) + M(t) dv(t) + dM(t) dv(t) = 0.
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Since

(h(t + At) - h(t))S(t+ At) + (v(t + At) - v(t))/\/l(t +At) =0,

( (t+ At) - >+< (t+At) = 8(t ))(h(t+At)fh(t)>
M()( (t+At) - ()) (/\/l(t+At)~/\/I(t))(v(t+At)fv(t)>

letting At — 0, we have

S5(t) dh(t) + dS(t) dh(t) + M(t) dv(t) + dM(t) dv(t) = 0.
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B 8k 1AZ 1

For t > 0, the value of a portfolio at time t is

where S;(t) is the price of asset i and h;(t) is the unit of asset 7 in the
portfolio at time t, for i =0,1,..., m.

The trading strategy (ho(t), hi(t)...., hm(t)) 5, is self-financing if

dX(t) =Y hi(t) dSi(1),

for t > 0.
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HAA B T AZ

Consider a simple option that pays g(S(T)) at time T.

Suppose the value of the option at time ¢ is given by C(t,5(t)), for
0<t<T. Then

dC(t,5(t))
- <Ct(t,5(t)) ~uS(t)Cs(t,5(t) + %azSz(t)Css(t,S(t))> dt

+a5(t)Cs(t, S(t)) dW(t).
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Since
dS(t) = S(t)(u dt+o dW(t)) and d[S. S](¢) = 02 S(t) dt,
from the It6-Doeblin formula,
dC(t,S(t))
= G(t,5(t)) dt + Cs(t, S(t)) dS(t) + %Cgs(t,S(t)) d[s, S](t)
= (Ct(t,S(t)) +uS(t) Cs(t,5(t) + %0252(t) Css(t,S(t))> dt

+05(t) Cs(t, S(t) dW(t).
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Consider a hedging portfolio that consists of a short one unit of option
and h(t) units of the underlying at time t, 0 <t < T.

The portfolio value at time t is
X(t) = h(t) S(t) — C(t,5(t))

and

=0 Self-Financing

h(t) dS(t) + S(t) dh(t) + dS(t) dh(t) — dC(t, S(t))
< t) S(t) — Ce(t. S(2))

dX(t)

— uS(t) Cs(t,5(t)) — %azsz(t) Css(t.S(t))) dt

+oS(t) (h(t) - Cs(t.S(t))> dW(t).

£ R AT



Choose h(t) = Cs(t,S(t)). Then

dX (1) = (—Ct(t.S(t)) - 30252(15)@5(; 5(t))> dt
=rX(t)dt.
Therefore

(. S() - %0252(t)C55(t, s(1))

=i <5(t) Cs(t,S(t)) - C(t.S(t))).

Y. Chen £ R AT



The value of the option C(t,s) satisfies the Black-Scholes-Merton partial
differential equation

1
CGilt,s) +rsGt,s) + 50252Css(t,5) =r((t,s),

for 0 <t < T and 0<s< o0, with terminal condition

C(T.s)=g(s):

Y. Chen £ R AT



8.1 Black-Scholes 2 X,

8.2 Black-Scholes 2 X 4T
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AT B 4& PV(ST) & ST A8 %] 0 69 4&. & T & JLAF T 4
k.

L jﬁﬂilg‘
PV(S7) = So.

o B E:
PV(ST) == 50 — PV(DiV).

PV(ST) = 6_67—50.
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§8.0 = il

Definition (E&27)

e R—AHEEE X BABEE L LK
1
f(x):maexp{ (202) }, —00 < X < 00,

EP —co<pu<oo, o>0 MAKRX A—EESMME &,

X ~ N(:U’a 02)'

A

X ~ N(p,0?), W(X — p)/o ~ N(0,1);

£ R AT




§8.0 = il

Definition (=T E&A )
F—— kg E X = (Xl,XQ) 09 % B R
1

f(x,y)= X
(y) 277‘7102\/@
1 (x —a)? (x—a)y —b)  (y—b)?
= -2
eXp{ 21— 2 [ e B

EF-co<ab<oo 0<0o1,00 <00, —1<p<1, N
#R(X1, Xo) RAKE K Ha, b,0%, 03, p 89 =L EXZPH, T
AX ~ N(a, b,02, 03, p).

£ R AT




o N AHK 94X F corr(X,Y) = p.
o (X=2,Y28) ~ N(0,0,1,1,p);

o1 ' 02

o [YIX =x]~ N(uz + Z(x — pn),03(1 — p?))
o MX 5Y k% AR %) =0.

o kMM EE X ~ N(0,1), Y ~ N(0,1), BAaZ il M X 5
pX +(L—p)Y 894X FZH Hp.
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§8.1 Black-Scholes 2~ &

AR R:
o RAIfit4 B(t) =e™. ¥,

dB(t) = re"dt = rB(t)dt.

S(t) = S(0)el@ 020"t W(1)
R T AR
dS(t) = (a — 6)S(t)dt + o S(t)dW(t).
B6g: % E—m XA, TARA K, i H

C(5(T), T) = (S(T) = K)+.
Sarzl 0 R E AN C(S(0),0) 2% 7

Y. Chen £ R AT



§8.1 Black-Scholes 2~ &

Black-Scholes #£ % 44 & 'k :

o LR %% M (No transaction cost)
o MEMBEMMESNH

R EM A& T4

TR A &7 &4 2K
NI S A

B A E A T 2

£ R AT



§8.1 Black-Scholes 2~ &

AETEXHER%
o FE—H K% (x,y)
o x(t) HAWNZ t HAREWH
o y(t) AANZ t HH LR I&AT H 45
o AEBTZ t &F A (x,y) 9N1EH

V(t) = x(£)5(t) + y(£)B(2).

Definition (% X 8.1 A HH &R § H %)

R BRI (x,y) HAREEFAW, o ZAHETH t € (0, T),

dV(t) = x(t)[dS(t) + 6S(t)dt] + y(t)dB(t).

£ R AT



§8.1 Black-Scholes 2~ &

Definition (7 X 8.2 £ #4248 4")

BETEHTAL V() FRARFHRIMR C(S(t),t) 69 BT
Wh e R
V(t) = C(S(t),t) == ¢,

Bp

dV(t) =dC(S(t),t) HiEZ ¢t

o AFT RN ALSIMENNISTNR
dV(t) = x(t)[dS(t) + 0S(t)dt] + y(t)dB(t).
o B lto A X, HAMAE#FN & T

dC(S(£),t) = Cidt + CsdS(t) + %ng [AS(6)]7
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§8.1 Black-Scholes 2~ &

Pl
dS(t) = (a—6)S(t)dt + oS(t)dW/(t),
dB(t) = rB(t)dt,
HAH

dVv(t) = x(t)[dS(t)+éS(t)dt] + y(t)dB(t)
= [ax(t)S(t) + ry(t)B(t)] dt + oS(t)x(t)dW(t),

Fa
dC(S5(t),t) = Cudt+ CsdS + %Css (dS)?

= <Ct + (a — 5)5C5 + ;0252C55) dt + USCde(t).
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§8.1 Black-Scholes 2~ &

4 dV = dC (dt 4= dW(t)), 132

—N—
A
N
Il
S

y(t) = s5ta (Ce — 05Cs + 30°5°Css) .

—~

o 1 (x(t), ¥(t)) #A C(t) = x(£)S(t) + y(t)B(t),
Ci + %0252@5 +(r—0)SCs — rC =0,

AREMH CS,T)=(S—K)y, S>0.
o FAMZT «al

Y. Chen £ R AT



§8.1 Black-Scholes 2~ &

Theorem (€ 3 8.1 B X #A4X Black-Scholes & i/ X))

7 Black-Scholes #2 #!, 8t X & 5K AN A& Hy

C(5(0),0) = 5(0)e 2T d(d1) — Ke T d(db),

_In(S(0)/K)+ (r—6+02/2)T
— e :

Fo O(x) 47 E S DTG (FAR) 9Ty 4t

ds dr=dy —oVT.
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W5 75 A2 69 fif

The following initial value problem on (—oc, 00):

fo(1,x) = af(1,x), 0< T <00, —00< X< 00,
F(0,x) = g(x):

has the solution
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W5 75 A2 69 fif

The following initial value problem on [0, 00) with homogenous Dirichlet
boundary conditions:

fr(1,x) = afu(1,x), 0<7<00,0<x< 00,
f(O,X) = g(X)7
f(r,0)=0;

has the solution

£ R AT



RR XA KA

The value of a European call option C(t,s), with strike price K and
maturity time T, satisfies the Black-Scholes-Merton partial differential
equation

1
QUJHJSQ@Q+§&¥Q@ﬂ—rQLQ:O

for 0 <t < T and 0 <s < 0o, with terminal condition

C(T,s)=(s—K) .

Y. Chen £ R AT



W5 75 A2 69 fif

Under the following transformation:
x=Insand 7=T —t;

the Black-Scholes-Merton partial differential equation becomes
1, 1,
Co(rx)—(r— 50 Ce(T,x) — 50 Cox(T,x) +r C(1,x) =0

for 0 < 7 < T and —00 < x < 00, with initial condition

C(0,x) = (& — K)*.

£ R AT




W5 75 A2 69 fif

Let
C(r,x) = e %f (1, x)
where

r
—-

N =

1 1.,\?
a:—r—r‘2<r—§02) and ﬁ:

Then the Black-Scholes-Merton partial differential equation reduces to
the heat equation

a

1
fr(m,x) = 502 froc(T, X)

for 0 <7< T and —oo < x < 00, with initial condition

£(0,x) = e (X — K)T.
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HAA AN 69 fF

1 ey
_ P (=B _ e uBy
f(r,x) = 27ra27'/| e 22 (e Ke ) dy

nk
and
C(r,x) = *™Hf(7,x)
= e*N(dy) — e K N(d-)
where

£ R AT



§8.1 Black-Scholes 2~ &

o ERIFHME Q F, KARIEH

E2[S(t)] = e™PVo.(S(t))
elr2t5(0).

o TR HMKESHSAHM
E® |S(0)elr—d-/2t+o WD) | _ (=9t 5(q),
Hd, W E Q FHRESHEH.
o Ei, KAVH
5(0)ela=0-0*/AttaW(t) — 5(1) = §(0)elr—0-*/Dt+oWi(®)

a—r

WO(t) = ——t+ W(t),
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§8.1 Black-Scholes 2~ &

o HAMEMAEP Fr QWX ATH TXAZ &KX

o —r

WQ(t) = —t+ W(t).

o KMNA
S(t) = S(O)e(a76702/2)t+ow(t)
S(O)e(r—5—02/2)t+aWQ(t)
RFMH

dS(t) = (a—0)S(t)dt+ oS(t)dW/(t)
= (r—20)S(t)dt + oS(t)dW(t)

£ R AT



§8.1 Black-Scholes 2~ &

EE S(t) = S(0)elr -7/t WRD) g gy

C(0) = e TEY[C(T)]
= e TEQ[(S(T) - K),]

— o 'TEQ |: S(0 (r—6—02/2) T+oWQ(T) _ K :|
e TE | (s(00e ),

00 1
— e—rT/ (5(0)e(r—5—02/2)T+0ﬁx _ K) e—x2/2dx

+ V27
= HH.
= 5(0)e’Td(dr) — Ke T d(dy),

Ko, oy = PEOUIEIEAT - g by —dy - oVT.
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§8.1 Black-Scholes 2~ &

%] 8.1 (Black-Scholes X)) 1% S(0) = 20, 0 = 24%, r = 5%,
6 = 3%. #&Black-Scholes # % T it H AT M 4E A 25 69 = F A4y
BRX AR BRI AE.

fiE: SANAE

In(20/25 0.05 — 0.03 + 10.242) /4
g — n(20/25)( +20.240/4 _ | 15786

0.24,/1/4

db = dy—oVT =—1.87786.

H sl EA 9 & (dy) = 0.03939 4= d(dp) = 0.0302,
C =20 093/4d(d;) — 25e7%9/4d(dy) = 0.03629.
AR AERERTENAX, C—P=50) e —Ke T, &ME

P = 0.03629 — 20e 093/4 4 25,0-05/4 _ 4 g7518.
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% A\ Black-Scholes & #-4 &

8.1 Black-Scholes 2 X,

8.2 Black-Scholes 2 X 894
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§8.2 Black-Scholes 2 X 494 )

o X Wi(t) A= Wh(t) RAA HEF), HAaX F N
_ Cov (WA(t), Wa(t))
corr (Wi (t), Wa(t)) = (WA (0)) sd (Wa(t)) p(t) € [-1,1].
o FAlM, 4k p(t)=pe[-1,1] dE&E t >0, WAMNFA
E [Wa(t)Wa(t)] Cov (WA(t), Wa(t))
= corr (Wi(t), Wa(t))sd (Wi(t))sd (Wa(t))
= pt.
Theorem (£ # 8.2)
Xt >0, 42 F corr (Wi(t), Wa(t)) = p, B =K pEZ5H

(Wi, Wo] () = pt

Fo 0 KL B 1% 59 T XAy

dWi(t)dWa(t) = pdt.
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§8.2 Black-Scholes 2 X 494 )

Theorem (€ # 8.3 Ito F A& M)

% X(t) #= Y(t) HHAN Ito L4, W

d(X(t)Y(t)) = X(t)dY(t) + Y(t)dX(t) + dX(t)dY(¢).

£k RAL AT



§8.2 Black-Scholes 2 X 494 )

#] 8.2 (Ito FA4r) 4= dX(t) = (o — BX(t))dt + odW(t). £
d (eP*X(t)) # SDE.

il Ito FeAREN, KANA
d (eﬂfX(t)) — X(t)de?t + ePtdX(t) + dePtdX(t)

= BePIX(t)dt + €’ [(a — BX(t)) dt + odW(t)]
= «aeltdt + oePtdW(t).
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§8.2 Black-Scholes /- X A9 4 )

# 8.3 (Ito %AR) it
dSl(t) = a151(t)dt + 0151(t)dW1(t),
dSz(t) = azSz(t)dt + UzSz(t)dWQ(t),

Hop dWa(£)dWa(t) = pdt. & A3 # SDE.
fiE: &

2

1 1 1 2

dm = 52(1&)2d52(1f) + S TADE (dSy(t))?
B (03 — o) Iop)
— 22(1') dt — 52(t)dW2(t)

B Ito FARZEN],

2

1
Sa(t) Sa(t)
S1(t)

= [(al—a2+U§—0102p)dt+01dW1(t)—ogdWZ(t)].
5a(t)

L
(1)

dSy(t) + Si(¢)d—

?(t) + dsl(t)d
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§8.2 Black-Scholes /- X A9 4 )

Theorem (€ ¥ 8.4 Bx X X H# B B-S #r4&)

X 7 Black-Scholes #£ %! T, # F R B M #& S1(t) #= Sa(t), K30
B HFHo1, 00, TR FZRKH p. TREF|ES r. FEEZH
H T itH—53 Sy K#E—0E S1 698 XBIR, HNHEH

e "TEQ [(51(T) — S2(T))y] = PV(S1(T))d(d1)—PV(S2(T))P(d2)

AP,
J In(PV(S1(T))/ PUS(T))) + 50°T
1 — O’ﬁ
d2 = d1 - Uﬁ
o = \/O'% I 0'% — 2p0105.

Y. Chen £k RALY AT



§8.2 Black-Scholes /- X A9 4 )

Theorem (& # 8.5 BR X X IR & B-S 2 X5 M)

1% 7 Black-Scholes # A T, # # R L ZM#% Si(t) F= Sa(t), K
BRI Ao, 0, F KBSy p. EREFIET r. KA1H

e TEY [Si(T)Lsymyssmy] = PUS1(T))(dh)
e TEY [SoT)Lsyryssymy] = PUSAT))(d)

#oF
) In (PV(S1(T))/ PV(S2(T))) + 32T
1= T ’
o = \/U%+U%—2P0'102
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§8.2 Black-Scholes /- X A9 4 )

5] 8.4 (B-S » X Af/") %4 Black-Scholes B & T, A # R LA &
WAL 2R Si(t) A So(t). 2% $1(0) = 10, $,(0) = 20,
o1 = 18%, 02 = 25%, p = —0.4, r = 5%. A2 4o F B XA
A&, RAIME T=10A—0H S, LI®EH D S 698 X HA
A
i EEH B A E A
C(1) = 25:(1) — $2(1))+-
3
o = \/a% + a% — 2po1op = 0.361801
In (251(0)/5,(0)) + 32T

d = =0.1809, &(d1) =0.57178
: T (ch)

dy = di—oVT =-0.1809, ®(dy)=0.42822,
T IR A& H
C(0) = 25;(0)d(d1) — S>(0)P(do) = 2.8712.
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§8.2 Black-Scholes /- X A9 4 )

1) 8.5 (B-S A X4/7) % S(0) = 40, K = 40, o = 30%, r = 8%,
§=04 T =025 754 TFHMAMHE: (1) 2 RS(T) > K Wik
# $1 B4 $1.

(2) 4 £S(T) < K MDA $1 9 BAMH5 $1.

R BZMA SU(T)=S(T) RE—AF =4 Sy(T)=K %=
AN BT LA B-S A K,

G1(0) = PV (K) ®(ch),

—0.08x0.25 1 2
Foip, dy = "L ROR0T0 _031/0.25 = 0.0583.

C1(0) = e70-08x025¢(0,0583) = 0.5129

Fo
Co(0) = 7098x0-25 _ (¢, (0) = 0.4673.
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§8.2 Black-Scholes /- X A9 4 )

] 8.6 (B-S N X4k)7) 3% S(0) = 40, K = 40, o = 30%, r = 8%,
§=04 T =025 i+ HwES(T)>40 MikHE S(T)—20 #9&F
HARMAE C(0).

fE: AEBEBE RIBOLE N
S(T)1is(ry>a0y — 20 X 1is(Ty>a0}
B S LAy B-S A K,
C(0) = PV(S(T))®(d1)—20e~"T & (dp) = 40(dy)—20e008%0-25¢ ()
A,

In(40/e~0:08x0-2540) + 10.320.25
d = = 0.20833
0.3v/0.25

d» = di —0.3v0.25 = 0.05833

W &AA C(0) = 400 (dy) — 20e=0-08x0-25¢(dy) = 13.0427.
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