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> # Derivation and examples single and multi period call pricing
el := u*a + R*b = C[u];
e2 := d*a + R*b = C[d];
el =ua+Ry=C

g2 =da+ Rb=0Cy
> subs(solve({el,e2},{a,b}));

qu—dCu —Cd’+ Cul

Riu-a u—dJ

> C = subs(%,a+b);
C = simplify(rhs(%));

-Cd'+ CH qu-dCu
= +
n-4 REi-d

SRCg+ R, + uCy-d0Cy,
B Ril-ad

> qformula := (R-d)/(u-d);
Cformula := (1/R)*(g*C[u] + (1-¢)*CIld]);
C = Cformula;
subs(g=qformula,%);

simplify(%);
aforrmila = i é
u-d
Gl,+1-gCy
Cfompilg =~ =~ =

R

Czqcu+(1—qjcd

R
R-aC -
2 (1% C4
u-d u-d
=
R
SRCa+ R+ uCy-dCy,
=

R-d

> params := {S=40,u=1.125,d=0.9,R=1.05, K=42};

paans ={5=40, 1=1125 d=08 E=105 K=42}

> qvalue := subs(params,qformula);
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qaiie (= 0 5565656557

> Cvalue := subs(q=qvalue,Cformula);

0 6666666667 C, + 0.3333333333 C,
R

Cvalie =

> C_u_value := eval(subs(params,max(u*S-K,0)));
C_d _value := eval(subs(params,max(d*S-K,0)));

C_lwvaiae = 3000
C_d walie =10
> Cvalue := subs(C[u]=C_u_value,C[d]=C_d_value,Cvalue);

Cvahie = 2000000000

> Cvalue := subs(params,Cvalue);

Cvalae 1= 18047515905

> # Exercise L10: 6 month call, deltat = 1 month r = 0.04
deltat_value := evalf(1/12);
sigma_value := 0.25;

u_value := evalf(exp(sigma_value*sqrt(deltat_value))); d_value :=

evalf(1l/u_value);

r value := 0.04;

R _value := 1.0 + deltat_value*r _value;

params := {S=55, u = u_value, d=d_value, R = R_value, K = 52};
qvalue := subs(params,qformula);

delfat_valie '= 008333333333
SgMa valie = 0.25
W_valie (= 1074836744
d vahe = 09303738503
vovalie =004
F_vahie = 1003333333
params = {5 =55, K =052 un=1074835744, £ = 1003333333, d = 05303738503}

qaiie = 05050306045
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> C_uuuuuu_value := eval(subs(params,max(((u”6)*S-K),0)));
C_uuuuud_value := eval(subs(params,max(((u”5)*(d)*S-K),0)));
C_uuuudd_value := eval(subs(params,max(((u~4)*(d"2)*S-K),0)));
C_uuuddd_value := eval(subs(params,max(((u”3)*(d"3)*S-K),0)));
C_uudddd _value := eval(subs(params,max(((u”~2)*(d"~4)*S-K),0)));
C_uddddd_value := eval(subs(params,max(((u)*(d”5)*S-K),0)));
C_dddddd_value := eval(subs(params,max(((d”~6)*S-K),0)));

C_iinand vaie (= 3280426550
Coinnnnid valie = 2140515412
C_anaidd vaiie = 1154007143
C_rudaddd vahie = 300000000
C_undddd vahie =0
C_uddddd vatie =0

C_dddddd valie =0

> C_uuuuu_value :=
subs(params,subs(q=qvalue,C[u]=C_uuuuuu_value,C[d]=C_uuuuud_value,Cfor

C_uuuud _value :=
subs(params,subs(q=qvalue,C[u]=C_uuuuud value,C[d]=C_uuuudd _value,Cforr

C_uuudd _value :=
subs(params,subs(q=qvalue,C[u]=C_uuuudd_value,C[d]=C_uuuddd _value,Cforn

C_uuddd_value :=
subs(params,subs(gq=qvalue,C[u]=C_uuuddd_value,C[d]=C_uudddd_value,Cforn

C_udddd_value :=
subs(params,subs(q=qvalue,C[u]=C_uudddd_value,C[d]=C_uddddd_value,Cform

C_ddddd_value :=
subs(params,subs(q=qvalue,C[u]=C_uddddd _value,C[d]=C_dddddd_value,Cform

Colnnand vahie = 27 07243217
Counad valie 1= 1648756053
C_nadd valae 1= 7 2887 TEIV2
C_unddd vahie = 1510085157
C_wadddd waiie == Q.

C_ddddd vahe = Q.

> C_uuuu_value :=
subs(params,subs(q=qvalue,C[u]=C_uuuuu_value,C[d]=C_uuuud_value,Cformu

12/01/2009 09:45 PM



458-558 binomial lattice option pricing.html

4 0f 5

C_uuud_value :=
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subs(params,subs(q=qvalue,C[u]=C_uuuud_value,C[d]=C_uuudd_value,Cformu

C_uudd_value :=

subs(params,subs(q=qvalue,C[u]=C_uuudd _value,C[d]=C_uuddd_value,Cformul

C_uddd_value :=

subs(params,subs(q=qvalue,C[u]=C_uuddd_value,C[d]=C_udddd_value,Cformul

C_dddd_value :=

subs(params,subs(q=qvalue,C[u]=C_udddd_value,C[d]=C_ddddd_value,Cformul:

> C_uuu_value :=

Coannad valie = 2175113512

Conad vaiie = 11 82501240

C_rdd vadae = 4413841305

C_uddd vahie = 076011210086

C_dddd vale =0,

subs(params,subs(q=qvalue,C[u]=C_uuuu_value,C[d]=C_uuud_value,Cformula)

C_uud_value :=

subs(params,subs(q=qvalue,C[u]=C_uuud _value,C[d]=C_uudd value,Cformula)

C_udd_value :=

subs(params,subs(q=qvalue,C[u]=C_uudd_value,C[d]=C_uddd_value,Cformula)

C_ddd_value :=

subs(params,subs(q=qvalue,C[u]=C_uddd_value,C[d]=C_dddd_value,Cformula))

> C_uu_value :=

Coun vaiue = 16 81175504

C_ud vale = B 158ETYO00H

C_wdd valiie = 2506737728

C_ddd walie = 03826148671

subs(params,subs(gq=qvalue,C[u]=C_uuu_value,C[d]=C_uud_value,Cformula));

C_ud_value :=

subs(params,subs(gq=qvalue,C[u]=C_uud_value,C[d]=C_udd_value,Cformula));

C_dd_value :=

subs(params,subs(q=qvalue,C[u]=C_udd_value,C[d]=C_ddd_value,Cformula));

C_w valie = 12 48775354

C_ud valle == 5388383125

C_dd_ vahie (= 1405845440
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> C_u_value :=
subs(params,subs(q=qvalue,C[u]=C_uu_value,C[d]=C_ud_value,Cformula));
C_d_value :=
subs(params,subs(q=qvalue,C[u]=C_ud_value,C[d]=C_dd_value,Cformula));

C_l vaiie = 8544053047
C_d walie = 3450231849

> C_value :=
subs(params,subs(q=qvalue,C[u]=C_u_value,C[d]=C_d _value,Cformula));

C_valie == §.204148635
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