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evolution wp t time n_)



&

Problem. Which of "
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An European option
/w-d:h. mq,ﬁm'.'fy,. N & deter-

mined by €S payoff:
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Exa.m,F les
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Asian call - Yy=meric 256"
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We have
Xnt (Onw= H) = (xh'ﬂh SA)(M)
+ A, S &
Xhﬂ (‘au-u:T) = (xh"dugh)ﬁ"‘)
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Same sas'&e.m as m One-
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Theorem. Im mu,f'éi,—PErCOoL
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@) Bou..naf.drg_ condi&ion

Xy (@) =Ty (0), €2
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1+2
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X, (k) = mew( S, (k) =Ko)

= k¥4
X2(HT) = O
Xa (TH) =0

X2 (TT) =0
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Compute qr-f»i\‘rag,e-—frea
Prc:c:f for- Asian call:

Vo = max (‘g" (so*sf*sz) -k’,o)
nhere K= 700
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B 400-!»120-«{4_'{'-
X, ( tH) =mwx( &
100,6) = 4. 33

XO.CHT) = 5.33

Xa(TH) = O
X2 (TT) =0
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Time 4 o
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4545

Xq(T) = M_ xlmf gxzaﬂ
= 0

Time O

%= L [x () F+ X (17
= 10.44
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stion : TIs the
g%:eml algorithm

of backward mduckon
Pr-acﬁca( 2

Answel : NO.

(g ah oPﬁon

T ;3 \/Fr-ce_

whﬁ. rna,{-ufm{-g, 1 y-mr-ﬁm
L choose mode[ W

45{,—.&{; = 4 wrmn?fc@

then. N=25¢g

20



In thie Cag-ez'to wr-:‘.fe:
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N = %8 =00
Valuwe s
Tdea: Mmake q{gori“m

of back wardl mduction

dependent on o type
OfF oL hOh—th&leCL

Seaurty .
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Proo Bact:‘warc{, pis
mduction

h=N . fx}, re,PftZCq.HovL
Xy =Ty=ti (<y)
Assume that the represey-
tation bl
e fn ()
w valid —]Cor— n2m+|
Fhen VY (@ -. D)
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Hence

X (@ ©Om) =:Fm. (gm)
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j aﬁﬂoigﬁi sta te process
Definition hRadepted
process Y=GFL> osn<
» called a stqte process
f V Ecropean option
ma,{-uri,{'a..' m sl

p3off Ty = fm (Yen),
where

a ) . determiniskc
Im :Fm (3 ):\Quc ckon
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we have VY ospem °7°
Xn_i Cafi-{:q,l of mrcplth{r;an
sfra.ftgy at h

Kn = fh. (Yn,)

for- some. deterministic

function 4, = $r (x)

Tem arKg
: f
# Of Coqu‘Eq{'E.Ong # QJC
at time n . di-f.)c'm't'
Values

of ‘fn_
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Genera| method: -7

givern. Furopean option
with Fw&oij

Ty =Ty (@)
ch,nc,{ a sState process

\f 56’%05&15[\{ such that

Ty = v (W)
'€OI‘ Some cfcfer-mi,néséic'-
v =fux).

—Fﬁ_Lh. (d.u‘f'OM‘EﬁCQ//& ’)
= (Y) o=u=w



ark. A state Frd =
CEO;? o not definedl
u.m;%u.e. (3, ; /

hahtla
Aiv:iﬁ%iong :
C,hoose_ S'{‘Q‘ée PFOCESSJC
4 minimi2€ the amoun
comPcc,‘fa:Hon -,
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Convenient cri %eraoﬁi'fﬁ;j;._
Pr-oPosH:c'.on_ Conscder
ah aa{a.fafu(_ process
X 1@"5 ocheN ° Assume
+the t :Fo!' V4<hslN
F deterministic functions

ﬂ-r.-, =3n(x) and. hu_= ‘In/x)
such that
X = { %“(X@ Oy =

- I-Ln(&!-l) Wp =T
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Fhen.  X=(),cpen

n o Stqte process

Ramark  This condi-

tion also necessar
f P oS

Xn_ d.hi (Ol\.ﬂ => XT’J
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Proof Gonsider a b
European option with

peyoff
Ty = S (Xer)

Denptie
-VI'-L: Cd‘Pr'.{ﬂ-I ) / .
s{rqfeﬁ fa?f‘: -

dd-i.m,:

Vo = $n( Xn)

for sonme deteminis
. ¢ =
func,{mon_ ‘Jcrl =fh()()_
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trae for the time 4l

Thw, = Javt (Xng

From ?zn&m/ q/?oﬁiﬂlﬂz
0§ betce ward mductcon we
deduce

(o0 = ke [5 *
Yy (o9 o]

" 3,%; ]:’thhﬂ (w1 ( Xh)) +
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D€k

5 (Mn, Sh‘)os.us_)v
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Solution 362
1 YES

Shep = {SSRI j‘"‘”
h net =1
(Khow Sn. a.n.i Wy e -
Know Sn__”
2 NO
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Mh+l Fan. (p"rl) Sfl‘”)
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Sn,u) 3 Whe =H
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6. NO
Guy= Z, (4-2n)*
T Cshﬂ?-*@

1 YER
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Solutcomd As [
_V;I = m‘WCSN'KID) I(HNEL)

where
Mn.—. meX S-k y 0-"5[1."5.”)
O<se=n
and

(S’” Mh) A aS'é‘l{:e ,

0 ShEN Proazss
we have

_v_ — :E‘n_(sh') HI'L) ) Oﬁhéh‘

T ‘
tﬁ{ I~ [icatin
st'la {;e.g ﬂoﬁt cfﬂ- i
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where |

fyls,m) = maoc(s-&’,n)I(;;J}

amd. o
$n (s,m) e v F:Fw (“‘g)
max(m yus)) + %’f:ﬁ,ﬁ (-(s')
me (m, ,(';D:f 5 0 ¢nsW,
At dime n we heed
+ Per-for-rrz_z
n R

%

&
Cﬁ'm{)w{'a,{'& ons
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Solution 22 As 268

‘V- - MW(SN'-(’,O) ZN
where

2, =T (mar S >4)
0Sesn
and

wSp
(S o) = {(CM))

Zp+ (1-20) T(uSh 24),
20 +(1-2n) T(ds2l ) T
ve have that

v,V
H
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state Pracecs “ﬂc{. }W'Q

Tn=§n (Sny2n) , 0¥V

max(s—0) 2ad
0 =2=o0

§6s0)= 5 [Ffafulor

T(as2h) + Thalds>
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:fn_( [Pﬁﬁ(us}i)
haltng]

At Lime n we need
1 Perform. ﬂdC'Hg—

2 (ntd)

Comru‘fq,ﬂ ong .
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Problem. By N=3 L‘
Per‘i.oaL binomial model
with

S°=lf) OL=-.2) d("-'-%

= 0.25

te the prce of
e el
o
n
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SO"!L{?LOVL I%#D-

¥z (SH)Y,,_) , osh=N,

n a state procss ,

becau se

(u$ Y, +4Sn)
(Suagy W) =1, 0
(an)‘rh*ds")/
Oy = M
Qt‘l‘, ='T
Hence

"UC" (Sn)Yn) , a=k=N

47



fn(oy) = W#(;,g-KO)
i5y) = ?:wc[PJC"*’(“s?“S)

T fau (45 4249 |
fF-__:_ - 4
t 4&-& T &
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:Fh [5,3,)7, EQ:'(:EH{ (.'.csj 3(,4-25)
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S%.efa 1 (‘moua forwqrcf) :_ '

ompute the Posse.bfe. values
fOf' (S)\{) .

Time O {(‘f;‘f)}

Time 4 : {(3,12) , (2,0}
Time?2: {(16}23))(‘1)%))
(4, 10)y (1, #)} «
Time 3. { (32,60), (8,36),

(8,2%), (2,18), (8,18), (312),
(%) (3 q"qi')}
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Step 2 : ( Move backward ) |

Bawuew a.rc(. mdu.c,ﬁ,on :

Teme 3: M”‘Cr%-q) O)
2 (32,60) = (%-¢)+-f~r
3 (8,36)--(1_&_1,]*:5
2 (824)= (54" =2
+

fs (819 = (G4 =%

£ (2'1 1£) = %

{'3 (2) "2') =0

‘f3 (.2\ 9) =0

£ C%\ qti—) "0
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Time 2 246
2 (1628) = Z( f2 (33604
+£3(8,36)) = 6.4
fa (416) = = (]C_,, (8,24) +
+4a (2) "3)) =1
f2 (‘I,fﬂ) = 0.2

fl(‘{; '-7—) = @
Time 4.°
£1(812) = 5%(3(;»({6}29) +
+ £, (4,16))= 2.96
£ (26) == (F(47) +3(z(f,v9=n-a

o1



Time O

= foluf) = & (£1(5 ) +
+51 (6) = 1216
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S«mear% onh state
processes
4 "haive" afgorz'é&m ot
ba.ar.w::u‘c{. mduc&on)'w-eyu_

#of 4 Q:F chmj
comutations | — fary 2vents
at time n at Eme N
| (a™)
A u.nf:ruo{im.f.

Tdea : ada..P'f: this a[?d*iﬂlm
1t the hon- traded securigg
e weht T precz .
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B Method : represent |°’
the ter mihal payoff ax

T = (%)

e o]
pesoff A?::?{;._T:fc sPﬁgg;S

(s +
o-f camf«.‘fatﬁo S au]?;auf'
alees for-
Yr
Goa | - choose +the state
process weth smallest sef

of values.

o4



