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Apéndice A
Detalhando Categorias de Classificacdo Basica

Seja,

t = tempot no instante emque 1,2,.n . OtdesT , expiracdpcino
S(tI ) = ﬁ = prego do ativo basico observado no insiante

% :§ = média computada no instante

K = preco de exercicio (atrike price).

V\( = peso dado o -ésimo prego do ativo base observado.

payoff< = ma{s(ti)—K ,q:(s(ti)—K)+ (A.1)

payoff™ = ma{K —S(ti) q :(K —S(ti ))+ (A.2)

a) Quanto ao estilo - Ou seja, se a opcao asiatica é européia ou americana:
* Estilo Europeu:

payoffS, .. = may{ S(t,)-K ,0=(S(t,)-K)’ (A.3)
payoffi .. = ma{ K -S(t,) .0 =(K -S(t,))’ (A.4)

+ Estilo Americano:

payoffsa, .. = ma{ S(t)-K ,q=(S(t)-K)  ,0i=1,.n (A.5)
payoffim, . = Ma{ K =S(t) ,0=(K-S(t))" .0i=1,.n (A.6)
b) Quanto ao tipo de média utilizada - Opc¢éo asiatica baseada em média

aritmética ou média geométrica:

« Meédia Aritmética:

) . =——=A, (A7)
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« Média Geométrica:

" %
5, =[s()s(0)-s(6)]" <[ []s0)

Ou alternativamente,

g—n){lr”;s(to}%:m(%_w):'“{m S(“)ﬁ:‘

(A.9)
= in(S,) =12 [s)] =5, = exp{%; St )]}
¢) Quanto a ponderacdo dos termos que compdem a média — Nao flexivel
ou Flexivel:
1) Na&o Flexivel:
i.  Média aritmética
W S() +W, S() +-+w, s(t,) _ 2% S
Fn) = n T n (A.10)
ondeW, =W, =... =W,
ii. Média geométrica
= _ W W, w1 W) _
S ={[S®)]" [ IS} ={[]Isw)) =
(A.11)

= exp{%zn:Wi In S(t, )]} ,ondaN, =W, =... =W,

i=1
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2) Flexivel:

i. Média aritmética

o) = n T (A.12)

ondeW, ZW, #... ZW,
ii. Média geométrica

([ [s - (s ={frstr]

S

(A.13)
ondeW, W, #... ZW,
d) Quanto ao tipo de amostragem — discreta ou continua:
1) Amostragem discreta
i.  Meédia Aritmética
* Nao Flexivel:
_ W, S(t) +W, S(t,) +---+W, S(t,) _ zlw S(t)
") n n ’ (A.14)
ondeW, =W, =...=W,
* Flexivel:
_ W S(t)+W, S(t,) +---+W, S(t,) le S(t)
) n n ' (A.15)

ondeW, ZW, #... ZW,

n
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il Média Geomeétrica

* Nao Flexivel:

[[s()]* [ste)1* -~ [s)]*} =[] -

So

(A.16)

:exp{% W In[S(ti)]} ,ondaN, =W, =... =W,

n
i=1

* Flexivel:

{[s(u)]* [s(t.)]* .-.-.[S(tn)]w”}%={|1][S(tn)]w"}% A

S

ondeW, W, #... ZW,

n

2) Amostragem continua
i.  Média Aritmética

+ Nao Flexivel:

s(n) :IW S(t) dt , ondew, =W, =... =W, (A.18)
4
* Flexivel:
tn
S =IVVi S(t) dt , ondew, #W, # ... 2W, (A.19)

il Média Geométrica

* Nao Flexivel:

S(_n) = exp{%fvvi |n[s(ti )] dti} , ondenN, =W, =... =W, (A.20)

o]
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* Flexivel:

n

S, = exp{%jV\/i In[ S(t,)] dti} ,onden, ZW, £ ... W, (A-21)

4

e) Quanto ao lugar da média — Opcao Asiatica floating strike ou fixed strike:

1) Floating Strike'

payOﬁgc';:égng = ma{s(ti )—% (ﬂ = (S(ti )—%j (A.22)

payo Qgigng = ma{ﬁ_l) - S(ti ) % = (S(_I) - S(ti )I (A.23)

2) Fixed Strike™

payo1‘f§2'eliﬁje = ma{% -K % = (% - Kj (A.24)

payoffg:‘xiti(é = ma{K __i) % :(K —S(_I)j (A.25)

™ Alternativamente denominada, Floating Average.
12 alternativamente denominada, Average Price.
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Apéndice B
Derivando a Equacéao Diferencial Parcial de uma Opca o
Asiatica

1. Seja, H (S,§,t) uma opcao asiatica em funcdo do preco de ativo basico (S),

da média de pregos do ativo base (§) e do instante de tempo (t).
2. Considera-se que o ativo basico ndo paga dividendos e que seu preco (S)

segue um movimento geométrico browniano denotado por:
dS = Sydt + Sodz (B.1)

Onde, o incremento de Wiener, dZ ~ N(0,dt), pode ser reescrito como
dZ = edt , em que £~ N(0,1).

3. A média de precos (§) é definida de acordo com a opgéo asiatica estudada.
Desta forma, definamos a média aritmética continua (A) e a média

geométrica continua (G):
1’(
A= j S(r)dr (B.2)
0

t

G:%j Ln(S(7))dr (B.3)

0

4. Introduzamos o lema de Ito dado por:

F G+ Z— dx + Zza o dx, dx,; (B.4)

Aplicando o lema de Ito em (B.2) e (B.3), temos:

dA= D S(r)dr}dt+ S(t)dt = (s A)dt (B.5)
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dG = —tlzﬁ Ln(S(7)) dr} ot +%Ln(S(t)) dt = %( Ln(S(t))-G)dt (B.6)

5. Montemos uma carteira (V¥ ) composta de uma unidade do derivativo asiatico

(H) e n unidades do ativo basico (S).

W=H+nS (B.7)

d¥=dH +ndS (B.8)

Encontra-se dH aplicando o lema de Ito (1.4), logo:

2 2 2 _ 2 _
TNy LU TS LL I 3 I (a5) + 20 (a8) + 2 dsas+ 2 gsas
& oS . dS 39S I 9S0S S
Como, Oa >1,(dt)" = 0= (dS) = 0;dSdS = 0; (dS)’ = oS,
portanto,
2
dH = g+ 0 454+ MM 454 1OH ooy (B.9)
o 9S _ 0S . 20%°
2
6. Considerando que G_H =H,, 6_I—2I =Hg, 6_H =H,, 6_Ij = H- e substituindo
3S 3S at s S

(B.9) e (B.1) em (B.8) tem-se:

d¥=dH +n dS:{Ht dt+H, dS+H; dS+%HgS azszdt}+n[8ydt+80dz] =
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dLIJ:[Ht dt+Hg dS+Hq (Sudt+SadZ)+%Hss aZSZdt}+n[S,udt+SadZ] =

dw :[Ht dt+H, dS+H, Sydt+%HgS azszdt+n8ydt}+ H SodZ +nSodZ =

Eliminaremos o componente de risco da carteira (W ) se mantivermos

n=—-Hgunidades do ativo basico, assim:

dW =H, dt+H dS+H, S,udt+%HSS o?S2dt + nSpdt =
dW=H, dt+H, dS+H, S,udt+%H$ oSt - H Sudt =

dW=H, dt+H, d§+%HSS o? St (B.10)

7. Na auséncia de oportunidades de arbitragem a carteira sem risco (W) é

remunerada a taxa livre de risco (r ), conforme descrito abaixo:

d¥=r W dt (B.11)

8. Igualando (B.11) a (B.10) e substituindo (B.7):

H, dt+Hg ds+t Hg 0?S%dt =r W dt = H, dt +Hq ds+1 He 0°SPdt-r Wdt= 0=
2 2
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H, dt+H d§+%HSS o?S2dt - rHdt +rH, Sdt = 0 (B.12)

9. Por fim, substituindo (B.5) e (B.6) em (B.12) obtemos, respectivamente, a

Equacéo Diferencial de uma Opcao Asiatica baseada em Média Aritmética:

1
t

1

H, + (S—A)HA+§HSS 0°S*+rH, S-rH =0 (B.13)

E a Equacdo Diferencial de uma Opcao Asiatica baseada em Média

Geomeétrica:

H, + %(Ln(S(t))—G)HG+—;HSS 0°S?+rHy S-rH =0 (B.14)

Note que tanto (B.13) quanto (B.14) ndo possuem termo de difusdo na
direcdo de suas respectivas médias, A e G. Nesse sentido, tanto (B.13) quanto
(B.14) sado degeneradas dado que s6 possuem termo de convec¢ao na direcdo
da média. Conforme ressaltam Zvan,Vetzal&Forsyth(1998), a utilizacdo de
técnicas de diferencas finitas tradicionais sem refinamentos sucessivos na
direcdo da média, gracas a degeneracdo encontrada, implica em solu¢des que
ndo estéo livres de oscilagbes espurias.
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Apéndice C
Procedimento Operacional do MQMC

C.1 - Discretizacao do preco do ativo basico

Assumindo a hipétese de neutralidade ao risco, 0 comportamento do preco
do ativo basico (S) é descrito por:

dS=S(r - y)dt+Sodz (C.1)

Em que y é o dividend yield.

Utilizemos a relagdo W =In(S) na qual aplica-se o lema de lto,
ow 0 10°W

aw = W g+ W 45 LOW g2 (C.2)
a8 S 20S

Em que: oW =0; A :1; 62\/2/ =—i2; (dS)* = o?Sdt .
ot S S 0S S

dw :ids+3(——1) o*Sdt (C.3)
S 2

SZ
Substituindo (C.1) em (C.3) e realizando as simplificacbes devidas tem-se:

dW:(r—y—%azjdHUdz (C.4)

Recapitulando o apéndice anterior, pode-se reescrever dz = &+/dt , em que

£~N(0,]), portanto:
dW:(r—y—%aszHae\/a (C.5)

Da relacdo W =In(S) temos que:
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W =In(S)= dW =d(InS) =In(S.,)-In(S) :m[%j (c.6)

Ademais, dado que o intervalo infinitesimal dtpode ser aproximado
discretamente por At — Oe o resultado (C.6), entdo (C.5) é reescrita como,

In££j=(r—y—laz)m+a€\m—t (C.7)
S 2
S =S-exp{(r —y—iazjmws&} (C.8)

Por fim, a discretizacdo do preco do ativo basico é dada por (C.8).

C.2 — Regressao de Minimos Quadrados (procedimento  operacional)

Seja H (S,é,t) um derivativo em funcdo das variaveis de estado S, preco

do ativo base, §, média de precos do ativo base e do tempo, t. O tempo é
observado discretamente e dividido em intervalos igualmente espagados sendo

denotado por t; = jAt, j=1,..n.
Definamos, portanto, as matrizes que se seguem:

s, S s, |
S1 S, ot Sy 11 12 In
S e+ S — S S S —
s=| 2 %22 7 w5 2l T2z @ londe s, e s,
Smi Sm2 7 S s s e S
. ? " _Sm,l Sm.2 Smn ]

representam, respectivamente, o preco do ativo e a média de preco observados
na i-ésima trajetéria simulada e no j-ésimo instante de tempo. Para efeito de
notacdo, considera-se como instante inicial, t=1 e ndo o instante t=0, como na
notacédo usual.

A matriz de precos € constituida a partir da simulacdo de mtrajetérias
utilizando- se, para tanto, da Simulacdo de Monte Carlo combinada com a

técnica de variaveis antitéticas, ou seja, substitui-se reiteradas vezes em
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[r—y—azz]AHJ et
S j+179,) € a variavel £~N(0,1) sorteada n-1 vezes

de modo a determinar a trajetéria i.

Em se tratando de variaveis antitéticas, toda a vez em que €~ N (O]) é

sorteada para determinar o path i, i =1,2,...,%, computa-se seu simétrico,

—¢~N (01) , de modo a determinar a trajetdria [ +g,

.. m m m . L ,
I +E:1+E,2+—2 ,...4M este procedimento diminui pela metade o niumero de

trajetérias geradas.

A seguir, a matriz de médias € definida de acordo com tipo de média

;%,k

utilizada. De tal forma que 0Oi=1..m e 0 =1..n, gij ——, se
’ J

estivermos tratando de uma opg¢éo asiatica baseada em média aritmética, ou

_ i
entao Si.j E{ qk} , se estivermos lidando com uma opgao asiatica

baseada em média geométrica.
As matrizes de input da regressdo sao concernentes as bases

polinomiais ortogonais escritas em fungcdo das varidveis de estado definidas
anteriormente, em que P (X)é a base polinomial de grau nem funcéo de uma

variavel de estado X. Portanto, seja:

b1,1 b1,2 bln
b b
®,(S)=B, = b“ 22 2“ =[b,,b,,....0,]
bm,l bm,2 bm,n

Analogamente,
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®,(S)=Cpp =[C1CorCo]i @4(S) =Dy =[]
D, (é) =Eq,,=[ene 8l (Dl(S)@dJl(§) =Z o0 =2025020];

®, (S)ocbl(é) =Gn =[0005 G0 CDl(S)QCDZ(é) =Hynp =[hyhoeha] .

Assim, a cada instante de tempo j em que ha a possibilidade de exercicio
antecipado, utiliza-se a equagdo que se segue para aproximar diretamente a

funcéo valor de continuacéo:

F =a,+tab,+ac +ad +ag +agz +ag, +ah,

A regressao de minimos quadrados a empreendida a cada instante tempo |

é' Fj = X:B] +uj ’ em que ﬁ]T :[007a11021a31a4’a5’06’a7]e
X=[1bj,c.d;.e.z g h]

A fim de simplificar a nota¢@o o subscrito j sera suprimido, o que ndo obsta
o fato de estarmos executando a regressdo de minimos quadrados.

Sendo assim, seja,
minu'u=¢ =(F -XB) (F-XB)=(F" -B'X")(F-XB)=

=FTF-F'XB-BXF+LX"XB

Portanto,

0 T T T T Ty Y (T
é:—zx F+2X"XB=0=(X"X)B=X"F= g=(X"X) (X'F)

Deve-se ressaltar que, é necessario que a matriz(XTX) seja nédo singular,

i.e. tenha inversa, para que o vetor de coeficientes seja determinado.

Uma vez determinado o vetor de coeficientes, pode-se computar o valor de
continuacdo substituindo-se os valores das respectivas variaveis de estado do
instante j na regressao. Dado que o valor intrinseco é determinado pela funcdo
de payoff logo o detentor da opcéo pode decidir entre exercer ou ndo a mesma.
Isto faz com que se possa determinar no instante j a decisdo 6tima em cada uma
das trajetorias condicional ao fato de ndo ter havido anteriormente o exercicio da
opcao. Este procedimento é repetido a todo instante em que o exercicio

antecipado € possivel, de modo a aproximar o valor de continuacéo.
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Apéndice D
Desenvolvimento dos Formatos dos Polindmios Usados
nas Simulacdes

Polinbmio de Legendre — Escrito através da Formula de Rodrigues

Partindo da definicdo da Formula de Rodrigues,

1 o" n
f.(x)= —[p(x).(9(X)) ], e que considerando seus termos para o
R )

polinémio de Legendre, ou seja, a,=(-1)".2'n}; p(x)=1;e g(x)=1-x*,

tem-se que: Sen= 1= B, (X) = —— (- &) =x

2_
Sen= 2= Pz(x):%(lzz— A): 3X2 !

Polindmio de Hermite A — Escrito através da Lei de Recorréncia

Partindo da Lei de Recorréncia,

- fra (X) =(a, +b,.x).f,(x)-a,,.f,_,(X) , e considerando seus termos para o
polindmio de Hermite A, ou seja, a,,=1; a,=0; b,=2;a,,=2n; f,(x)=1e
f,(x) =2x, tem-se que: Sen= 1= H,(x)= 2x
Sen= 2= H,(x)= &« - ¢

Polindmios de Poténcia e de Laguerre — Escritos atr  avés da Forma
Explicita

Partindo da definicho da Forma Explicita, f = anN:cm.gm (x), e

m=0

considerando seus termos para o polindmio de Poténcia, W, (x) ,ouseja, N=0

; d, =1; c,=1; gm(x) =X"e os termos referentes ao polindmio de Laguerre,

Ln(x), os quais séo, N=n; d, =1; c, =ﬂ( ’ j; gm(x) =x", entdo, tem-
m!  \n-m

se: Sen= =W, (x)=x ;L (x)=( £X)

Sen= 2=>W, (X) =x* L,(X) = + ;2(+%x2
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Apéndice E
Rotinas Implementadas em MATLAB 6.5

E.1 Regresséo Base de Poténcia

function [vector] = regress_mod_131109(A,B,D,C,grau )

YY(i,1)=Y();

XX(i,1)=X(j);

MM(i,1)=M());

W(j,1)=1;

i =i+1;

end

end

%

if (grau==1)

matrixx = [ones(size(XX)) XX MM XX.*MM];
matrix = [ones(size(X)) X M X.*M];
elseif (grau==2)

matrixx = [ones(size(XX)) XX MM XX.*XX MM.*MM XX.*M M XX *MM.*MM
XX XX *MMY;

matrix = [ones(size(X)) X M X.*X M.*M X.*M X.*M.*M XFX*M];

end

%
coef = matrixx\YY;
vector = (matrix*coef).*W;

E.2 Amerasian Fixed Strike Aritmética - Base de Poténcia

function [put_value,call_value] =

Amerasian_Arit_Fixed_Strike(s,k, T,r,v,y,lapso,NumSi m,DivTemp,grau)
% painel de controle

s =100; % preco inicial ativo basico

k =100; % strike price

T=1; % periodo de vida da opcao

r=0.05; % riskless rate

v=0.2; % volatilidade

y=0; % dividend


DBD
PUC-Rio - Certificação Digital Nº 0813364/CA


PUC-RIo - Certificacdo Digital N° 0813364/CA

lapso = 3; % variavel lapso tempo

NumSim = 100; % Numero de simulacoes
DivTemp = 12; % particoes de tempo

grau =2; % se grau 1 >> cte + 3; se grau 2 >>
%

dt = T/DivTemp;

prices = zeros(NumSim,DivTemp);

for i = 1:NumSim;

prices(i,1) = s;

end

for j = 2:DivTemp

for i = 1:(NumSim/2)

eps = normrnd(0,1);

prices(i,j) = prices(i,j-1)*exp((r-y-((v"2)/2))*dt
v*eps*sqrt(dt));

prices(i+(NumsSim/2), j) = prices(i+(NumSim/2), j-1)
((v2)/2))*dt - v*eps*sqrt(dt));

end

end

media = zeros(NumSim,DivTemp);

for j = DivTemp:(-1):1

for i = 1:NumSim

media(i,j) = (sum(prices(i,1:))))/j;

end

end

option_put = max(k-media,0);
continue_value = option_put(:,DivTemp);
for j = (DivTemp-1):(-1):lapso

temp = regress_mod_131109(exp(-r*dt)*continue_value

prices(:,j),media(;,j),option_pu
t(:.j),grau);

for i = 1:NumSim

if (option_put(i,j)>temp(i))
continue_value(i) = option_put(i,j);
else

continue_value(i) = exp(-r*dt)*continue_value(i);
end

end

end

put = sum(continue_value)/NumSim;
put_value = put*exp(-r*(lapso-1)*dt)
option = max(media-k,0);
continue_value = option(:,DivTemp);
for j = (DivTemp-1):(-1):lapso

temp = regress_mod_131109(exp(-r*dt)*continue_value

prices(:,j),media(;,j),option_pu
t(:.j).grau);

for i = 1:NumSim

if (option(i,j) > temp(i))
continue_value(i) = option(i,j);

else

continue_value(i) = exp(-r*dt)*continue_value(i);
end

end

end

call = sum(continue_value)/NumSim;
call_value = call*exp(-r*(lapso-1)*dt)
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E.3 Amerasian Floating Strike  Aritmética — Base de Poténcia

function [put_value,call_value] =
Amerasian_Arit_Float_Strike(s,T,r,v,y,lapso,NumSim, DivTemp,grau)
% painel de controle

s = 100;

T=1;

r = 0.05;

v=0.2;

y=0;

lapso = 3;

NumSim = 100;

DivTemp = 12;

grau = 2;

%

dt = T/DivTemp;

prices = zeros(NumSim,DivTemp);
for i = 1:NumSim;

prices(i,1) = s;

end

for j = 2:DivTemp

for i = 1:(NumSim/2)

eps = normrnd(0,1);

prices(i,j) = prices(i,j-1)*exp((r-y-((v"2)/2))*dt +
v*eps*sqrt(dt));

prices(i+(NumSim/2), j) = prices(i+(NumSim/2), j-1) *exp((r-y-
((v*2)/2))*dt - v*eps*sqrt(dt));

end

end

media = zeros(NumSim,DivTemp);

for j = DivTemp:(-1):1

for i = 1:NumSim

media(i,j) = (sum(prices(i,1:))))/j;

end

end

option_put = zeros(NumSim,DivTemp);

for j=DivTemp:(-1):1

for i = 1:NumSim

option_put(i,j) = max(((media(i,j))-(prices(i,j))), 0);
end

end

continue_value = option_put(:,DivTemp);
for j = (DivTemp-1):(-1):lapso

temp = regress_mod_131109(exp(-r*dt)*continue_value ,
prices(:,j),media(;,j),option_pu

t(-.j).grau);

for i = 1:NumSim

if (option_put(i,j)>temp(i))

continue_value(i) = option_put(i,j);

else

continue_value(i) = exp(-r*dt)*continue_value(i);
end

end

end

put = sum(continue_value)/NumSim;
put_value = put*exp(-r*(lapso-1)*dt)

option = zeros(NumsSim,DivTemp);

for j=DivTemp:(-1):1

for i =1:NumSim

option(i,j) = max(((prices(i,j))-(media(i,j))),0);
end
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end

continue_value = option(:,DivTemp);

for j = (DivTemp-1):(-1):lapso

temp = regress_mod_131109(exp(-r*dt)*continue_value
prices(:,j),media(;,j),option_pu

t(:.j),grau);

for i = 1:NumSim

if (option(i,j) > temp(i))

continue_value(i) = option(i,j);

else

continue_value(i) = exp(-r*dt)*continue_value(i);
end

end

end

call = sum(continue_value)/NumSim;

call_value = call*exp(-r*(lapso-1)*dt)

68

E.4 Amerasian Fixed Strike Geométrica — Base de Poténcia

function [put_value,call_value] =
geom_amerasian_fixedstrike_ MQMC(s,k,T,r,v,y,lapso,N
rau)

% painel de controle

s = 100;

k = 100;

T=1;

r=0.05;

v=0.2;

y=0;

lapso = 3;

NumSim = 100;

DivTemp = 12;

grau = 2;

%

dt = T/DivTemp;

prices = zeros(NumSim,DivTemp);

for i = 1:NumSim;

prices(i,1) = s;

end

for j = 2:DivTemp

for i = 1:(NumSim/2)

eps = normrnd(0,1);

prices(i,j) = prices(i,j-1)*exp((r-y-((v"2)/2))*dt
v*eps*sqrt(dt));

prices(i+(NumsSim/2), j) = prices(i+(NumSim/2), j-1)
((v2)/2))*dt - v*eps*sqrt(dt));

end

end

media = ones(NumSim,DivTemp);

for j = DivTemp:(-1):1

for i = 1:NumSim

media(i,j) = prod((prices(i,1:))).~(1/)));
end

end

option_put = max(k-media,0);
continue_value = option_put(:,DivTemp);
for j = (DivTemp-1):(-1):lapso

temp = regress_mod_131109(exp(-r*dt)*continue_value
prices(:,j),media(:,j),option_pu
t(-,j).grau);

for i = 1:NumSim

umSim,DivTemp,g

*exp((r-y-
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if (option_put(i,j)>temp(i))

continue_value(i) = option_put(i,j);

else

continue_value(i) = exp(-r*dt)*continue_value(i);
end

end

end

put = sum(continue_value)/NumSim;

put_value = put*exp(-r*(lapso-1)*dt)

option = max(media-k,0);

continue_value = option(;,DivTemp);

for j = (DivTemp-1):(-1):lapso

temp = regress_mod_131109(exp(-r*dt)*continue_value
prices(:,j),media(;,j),option_pu

t(:.j),grau);

for i = 1:NumSim

if (option(i,j) > temp(i))

continue_value(i) = option(i,j);

else

continue_value(i) = exp(-r*dt)*continue_value(i);
end

end

end

call = sum(continue_value)/NumSim;

call_value = call*exp(-r*(lapso-1)*dt)

E.5 Amerasian Floating Strike Geométrica — Base de Poténcia

function [put_value,call_value] =
geom_amerasian_floatstrike MQMC(s,T,r,v,y,lapso,Num Sim,DivTemp,gra
u)

% painel de controle

s = 100;

T=1;

r=0.05;

v=0.2

y=0;

lapso = 3;

NumSim = 10000;

DivTemp = 12;

grau = 2;

%

dt = T/DivTemp;

prices = zeros(NumSim,DivTemp);
fori = L:NumSim;

prices(i,1) = s;

end

for j = 2:DivTemp

for i = 1:(NumSim/2)

eps = normrnd(0,1);

prices(i,j) = prices(i,j-1)*exp((r-y-((v/2)/2))*dt +
v*eps*sqrt(dt));

prices(i+(NumsSim/2), j) = prices(i+(NumSim/2), j-1) *exp((r-y-
((v2)/2))*dt - v*eps*sqrt(dt));

end

end

media = zeros(NumSim,DivTemp);
for j = DivTemp:(-1):1

for i = 1:NumSim

media(i,j) = prod((prices(i,1:))).~(1/)));
end
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end

option_put = zeros(NumSim,DivTemp);

for j=DivTemp:(-1):1

for i = 1:NumSim

option_put(i,j) = max(((media(i,j))-(prices(i,j))), 0);
end

end

continue_value = option_put(:,DivTemp);

for j = (DivTemp-1):(-1):lapso

temp =regress_mod_131109(exp(-r*dt)*continue_value ,
prices(:,j),media(;,j),option_pu

t(:,j),grau);

for i = 1:NumSim

if (option_put(i,j)>temp(i))

continue_value(i) = option_put(i,j);

else

continue_value(i) = exp(-r*dt)*continue_value(i);
end

end

end

put = sum(continue_value)/NumSim;

put_value = put*exp(-r*(lapso-1)*dt)

option = zeros(NumSim,DivTemp);

for j=DivTemp:(-1):1

for i = 1:NumSim

option(i,j) = max(((prices(i,j))-(media(i,j))),0);
end

end

continue_value = option(;,DivTemp);

for j = (DivTemp-1):(-1):lapso

temp =regress_mod_131109(exp(-r*dt)*continue_value ,
prices(:,j),media(:,j),option_pu

t(:.j).grau);

fori = 1:NumSim

if (option(i,j) > temp(i))

continue_value(i) = option(i,j);

else

continue_value(i) = exp(-r*dt)*continue_value(i);
end

end

end

call = sum(continue_value)/NumSim;

call_value = call*exp(-r*(lapso-1)*dt)

E.6 Regressédo Base de Hermite A

function [vector] = regress_Hermite(A,B,D,C,grau)

Y =1
Y=A;
%
X=1;
X =B;
%
M=
M =D;
%
Z=1];
Z=C;
%
W =[]
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n = length(Y);

YY =]

XX =1];

MM = [];

i=1;

forj=1:n

if Z(j)==0;

W(j,1)=0;

else

YY(i,1)=Y();
XX(1,1)=X();

MM(i, 1)=M());
W(j,1)=1;

i =i+1;

end

end

%% definindo matrizes auxiliares
H = zeros(size(X));

HH = zeros(size(XX));
J = zeros(size(M));

JJ = zeros(size(MM));
F = zeros(size(X));

FF = zeros(size(XX));
G = zeros(size(M));
GG = zeros(size(MM));
E = zeros(size(X));

EE = zeros(size(XX));
U = zeros(size(M));
UU = zeros(size(MM));
%
1

I T

H=1,
= 1,

J=1;

%%

F=2*X;

FF = 2.*XX;

G = 2.*M;

GG = 2.*MM;

%%%

E = ((4.*X.*X)-2);

EE = ((4.*XX.*XX)-2);

U = ((4.*M.*M)-2);

uuU = ((4.*MM.*MM)-2);

if (grau==1)

matrixx = [ones(size(FF)) FF GG FF.*GG];
matrix = [ones(size(F)) F G F.*G];

elseif (grau==2)

matrixx = [ones(size(FF)) FF GG EE UU FF.*EE FF.*UU
matrix = [ones(size(F)) F G E U F.*E F.*U E.*G];
end

coef = matrixx\YY;

vector = (matrix*coef).*W;

[ &

EE.*GG];

E.7 Amerasian Fixed Strike Aritmética — Base de Hermite A

function [put_value,call_value] =
Amerasian_Arit_Fixed_Strike_Hermite_A(s,k,T,r,v,y,l
Temp,grau)

% painel de controle

s = 100;
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k = 100;

T=1;

r = 0.05;

v=0.2;

y=0;

lapso = 3;

NumSim = 100;

DivTemp = 12;

grau = 2;

%

dt = T/DivTemp;

prices = zeros(NumSim,DivTemp);

for i = 1:NumSim;

prices(i,1) = s;

end

for j = 2:DivTemp

for i = 1:(NumSim/2)

eps = normrnd(0,1);

prices(i,j) = prices(i,j-1)*exp((r-y-((v"2)/2))*dt
v*eps*sqrt(dt));

prices(i+(NumsSim/2), j) = prices(i+(NumSim/2), j-1)
((v*2)/2))*dt - v*eps*sqrt(dt));

end

end

media = zeros(NumSim,DivTemp);

for j = DivTemp:(-1):1

for i = 1:NumSim

media(i,j) = (sum(prices(i,1:))))/j;

end

end

option_put = max(k-media,0);
continue_value = option_put(:,DivTemp);
for j = (DivTemp-1):(-1):lapso

temp = regress_Hermite(exp(-r*dt)*continue_value,
prices(:,j),media(;,j),option_put(;
J).grau);

for i = 1:NumSim

if (option_put(i,j)>temp(i))
continue_value(i) = option_put(i,j);

else

continue_value(i) = exp(-r*dt)*continue_value(i);
end

end

end

put = sum(continue_value)/NumSim;
put_value = put*exp(-r*(lapso-1)*dt)
option = max(media-k,0);
continue_value = option(:,DivTemp);
for j = (DivTemp-1):(-1):lapso

temp = regress_Hermite(exp(-r*dt)*continue_value,
prices(:,j),media(;,j),option_put(:,j),grau);
for i = 1:NumSim

if (option(i,j) > temp(i))

continue_value(i) = option(i,j);

else

continue_value(i) = exp(-r*dt)*continue_value(i);
end

end

end

call = sum(continue_value)/NumSim;
call_value = call*exp(-r*(lapso-1)*dt)

*exp((r-y-
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E.8 Amerasian Floating Strike  Aritmética — Base de Hermite A

function [put_value,call_value] =

Amerasian_Arit_Float_Strike_Hermite_A(s,T,r,v,y,lap

mp, grau)

% painel de controle

s =100;

T=1;

r =0.05;

v=0.2;

y=0;

lapso = 3;

NumSim = 100;

DivTemp = 12;

grau = 2;

%

dt = T/DivTemp;

prices = zeros(NumSim,DivTemp);

for i = 1:NumSim;

prices(i,1) = s;

end

for j = 2:DivTemp

for i = 1:(NumSim/2)

eps = normrnd(0,1);

prices(i,j) = prices(i,j-1)*exp((r-y-((v"2)/2))*dt
v*eps*sqrt(dt));

prices(i+(NumsSim/2), j) = prices(i+(NumSim/2), j-1)
((v*2)/2))*dt - v*eps*sqrt(dt));

end

end

media = zeros(NumSim,DivTemp);

for j = DivTemp:(-1):1

for i = 1:NumSim

media(i,j) = (sum(prices(i,1:j)))/j;

end

end

option_put = zeros(NumSim,DivTemp);

for j=DivTemp:(-1):1

for i =1:NumSim

option_put(i,j) = max(((media(i,j))-(prices(i,j))),
end

end

continue_value = option_put(:,DivTemp);
for j = (DivTemp-1):(-1):lapso

temp = regress_Hermite(exp(-r*dt)*continue_value,
prices(:,j),media(:,j),option_put(:

J).grau);

for i = 1:NumSim

if (option_put(i,j)>temp(i))

continue_value(i) = option_put(i,j);

else

continue_value(i) = exp(-r*dt)*continue_value(i);
end

end

end

put = sum(continue_value)/NumSim;
put_value = put*exp(-r*(lapso-1)*dt)

option = zeros(NumSim,DivTemp);

for j=DivTemp:(-1):1

for i =1:NumSim

option(i,j) = max(((prices(i,j))-(media(i,j))),0);

so,NumSim,DivTe

*exp((r-y-

0);
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end

end

continue_value = option(:,DivTemp);

for j = (DivTemp-1):(-1):lapso

temp = regress_Hermite(exp(-r*dt)*continue_value,
prices(:,j),media(;,j),option_put(;

J).grau);

for i = 1:NumSim

if (option(i,j) > temp(i))

continue_value(i) = option(i,j);

else

continue_value(i) = exp(-r*dt)*continue_value(i);
end

end

end

call = sum(continue_value)/NumSim;

call_value = call*exp(-r*(lapso-1)*dt)

E.9 Amerasian Fixed Strike Geomética — Base de Hermite A

function [put_value,call_value] =

Amerasian_Geom_Fixed_Strike_Hermite_A(s,k,T,r,v,y,l

Temp,grau)

% painel de controle

s =100;

k = 100;

T=1,;

r =0.05;

v=0.2

y=0;

lapso = 3;

NumSim = 100;

DivTemp = 12;

grau = 2;

%

dt = T/DivTemp;

prices = zeros(NumSim,DivTemp);

for i = 1:NumSim;

prices(i,1) = s;

end

for j = 2:DivTemp

for i = 1:(NumSim/2)

eps = normrnd(0,1);

prices(i,j) = prices(i,j-1)*exp((r-y-((v/2)/2))*dt
v*eps*sqrt(dt));

prices(i+(NumsSim/2), j) = prices(i+(NumSim/2), j-1)
((v*2)/2))*dt - v*eps*sqrt(dt));

end

end

media = ones(NumSim,DivTemp);

for j = DivTemp:(-1):1

for i =1:NumSim

media(i,j) = prod((prices(i,1:))).~(1/)));
end

end

option_put = max(k-media,0);
continue_value = option_put(;,DivTemp);
for j = (DivTemp-1):(-1):lapso

temp = regress_Hermite(exp(-r*dt)*continue_value,
prices(:,j),media(:,j),option_put(:
J).grau);

apso,NumsSim,Div

+

*exp((r-y-
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for i = 1:NumSim

if (option_put(i,j)>temp(i))

continue_value(i) = option_put(i,j);

else

continue_value(i) = exp(-r*dt)*continue_value(i);
end

end

end

put = sum(continue_value)/NumSim;

put_value = put*exp(-r*(lapso-1)*dt)

option = max(media-k,0);

continue_value = option(:,DivTemp);

for j = (DivTemp-1):(-1):lapso

temp = regress_Hermite(exp(-r*dt)*continue_value,
prices(:,j),media(;,j),option_put(:,j),grau);

for i = 1:NumSim

if (option(i,j) > temp(i))

continue_value(i) = option(i,j);

else

continue_value(i) = exp(-r*dt)*continue_value(i);
end

end

end

call = sum(continue_value)/NumSim;

call_value = call*exp(-r*(lapso-1)*dt)

E.10 Amerasian Floating Strike Geométrica — Base de Hermite A

function [put_value,call_value] =
Amerasian_Geom_Float_Strike_Hermite_A(s,T,r,v,y,lap so,NumSim,DivTe
mp, grau)

% painel de controle

s = 100;

T=1;

r=0.05;

v=0.2

y=0;

lapso = 3;

NumSim = 100;

DivTemp = 12;

grau = 2;

%

dt = T/DivTemp;

prices = zeros(NumSim,DivTemp);
for i = 1:NumSim;

prices(i,1) = s;

end

for j = 2:DivTemp

for i = 1:(NumSim/2)

eps = normrnd(0,1);

prices(i,j) = prices(i,j-1)*exp((r-y-((v/2)/2))*dt +
v*eps*sqrt(dt));

prices(i+(NumsSim/2), j) = prices(i+(NumSim/2), j-1) *exp((r-y-
((v2)/2))*dt - v*eps*sqrt(dt));

end

end

media = zeros(NumSim,DivTemp);
for j = DivTemp:(-1):1

for i = 1:NumSim

media(i,j) = prod((prices(i,1:))).~(1/)));
end
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end

option_put = zeros(NumSim,DivTemp);

for j=DivTemp:(-1):1

for i = 1:NumSim

option_put(i,j) = max(((media(i,j))-(prices(i,j))),
end

end

continue_value = option_put(:,DivTemp);

for j = (DivTemp-1):(-1):lapso

temp = regress_Hermite(exp(-r*dt)*continue_value,
prices(:,j),media(;,j),option_put(:,j),grau);

for i = 1:NumSim

if (option_put(i,j)>temp(i))

continue_value(i) = option_put(i,j);

else

continue_value(i) = exp(-r*dt)*continue_value(i);
end

end

end

put = sum(continue_value)/NumSim;
put_value = put*exp(-r*(lapso-1)*dt)

option = zeros(NumSim,DivTemp);

for j=DivTemp:(-1):1

fori = 1:NumSim

option(i,j) = max(((prices(i,j))-(media(i,j))),0);
end

end

continue_value = option(:,DivTemp);

for j = (DivTemp-1):(-1):lapso

temp = regress_Hermite(exp(-r*dt)*continue_value,
prices(:,j),media(;,j),option_put(;

J).grau);

for i = 1:NumSim

if (option(i,j) > temp(i))

continue_value(i) = option(i,j);

else

continue_value(i) = exp(-r*dt)*continue_value(i);
end

end

end

call = sum(continue_value)/NumSim;
call_value = call*exp(-r*(lapso-1)*dt)

E.11 Regressao Base de Legendre

function [vector] = regress_Legendre(A,B,D,C,grau)

—
=

=

TTEXXE<<E
o=

—
 —}

D
0
[;
C,

SNNX
I n

0
W =1
n = length(Y);

0);
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YY =];

XX =1];

MM = [];

i=1;

forj=1:n

if Z(j)==0;

W(j,1)=0;

else

YY(i,2)=Y());
XX(i,1)=X(j);
MM(i,1)=M(j);
W(j,1)=1;

i =i+l

end

end

%% definindo matrizes auxiliares
H = zeros(size(X));

HH = zeros(size(XX));
J = zeros(size(M));

JJ = zeros(size(MM));
F = zeros(size(X));

FF = zeros(size(XX));
G = zeros(size(M));
GG = zeros(size(MM));
E = zeros(size(X));

EE = zeros(size(XX));
U = zeros(size(M));
UU = zeros(size(MM));

%%%

E = ((3.*(X."2))-1).12;

EE = ((3.*(XX."2))-1)./2;
U = ((3.*(M."2))-1)./2;
UU = ((3.*(MM."2))-1)./2;
if (grau==1)

matrixx = [ones(size(FF)) FF GG FF.*GG];

matrix = [ones(size(F)) F G F.*G];
elseif (grau==2)

matrixx = [ones(size(FF)) FF GG EE UU FF.*EE FF.*UU
matrix = [ones(size(F)) F G E U F.*E F.*U E.*G];

end
coef = matrixx\YY;
vector = (matrix*coef).*W;

E.12 Amerasian Fixed Strike Aritmética — Base de Legendre

function [put_value,call_value] =

Amerasian_Arit_Fixed_Strike_Legendre(s,k,T,r,v,y,la

emp,grau)

% painel de controle
s = 100;

k = 100;
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lapso = 3;

NumsSim = 100;

DivTemp = 12;

grau = 2;

%

dt = T/DivTemp;

prices = zeros(NumSim,DivTemp);

for i = 1:NumSim;

prices(i,1) = s;

end

for j = 2:DivTemp

for i = 1:(NumSim/2)

eps = normrnd(0,1);

prices(i,j) = prices(i,j-1)*exp((r-y-((v/2)/2))*dt
v*eps*sqrt(dt));

prices(i+(NumSim/2), j) = prices(i+(NumSim/2), j-1)
((v*2)12))*dt - v*eps*sqrt(dt));

end

end

media = zeros(NumSim,DivTemp);

for j = DivTemp:(-1):1

for i = 1:NumSim

media(i,j) = (sum(prices(i,1:))))/j;

end

end

option_put = max(k-media,0);
continue_value = option_put(;,DivTemp);
for j = (DivTemp-1):(-1):lapso

temp = regress_Legendre(exp(-r*dt)*continue_value,

prices(:,j),media(;,j),option_put(:,j),grau);
fori = 1:NumSim

if (option_put(i,j)>temp(i))
continue_value(i) = option_put(i,j);

else

continue_value(i) = exp(-r*dt)*continue_value(i);
end

end

end

put = sum(continue_value)/NumSim;
put_value = put*exp(-r*(lapso-1)*dt)
option = max(media-k,0);
continue_value = option(;,DivTemp);
for j = (DivTemp-1):(-1):lapso

temp = regress_Legendre(exp(-r*dt)*continue_value,

prices(:,j),media(;,j),option_put(:,j),grau);
fori = 1:NumSim

if (option(i,j) > temp(i))

continue_value(i) = option(i,j);

else

continue_value(i) = exp(-r*dt)*continue_value(i);
end

end

end

call = sum(continue_value)/NumSim;
call_value = call*exp(-r*(lapso-1)*dt)

*exp((r-y-
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E.13 Amerasian Floating Strike  Aritmética — Base de Legendre

function [put_value,call_value] =
Amerasian_Arit_Float_Strike_Legendre(s,T,r,v,y,laps
p, grau)

% painel de controle

s = 100;

T=1;

r =0.05;

v=0.2;

y=0;

lapso = 3;

NumSim = 100;

DivTemp = 12;

grau = 2;

%

dt = T/DivTemp;

prices = zeros(NumSim,DivTemp);

for i = 1:NumSim;

prices(i,1) = s;

end

for j = 2:DivTemp

for i = 1:(NumSim/2)

eps = normrnd(0,1);

prices(i,j) = prices(i,j-1)*exp((r-y-((v"2)/2))*dt
v*eps*sqrt(dt));

prices(i+(NumsSim/2), j) = prices(i+(NumSim/2), j-1)
((v*2)/2))*dt - v*eps*sqrt(dt));

end

end

media = zeros(NumSim,DivTemp);

for j = DivTemp:(-1):1

for i = 1:NumSim

media(i,j) = (sum(prices(i,1:j))/j;

end

end

option_put = zeros(NumSim,DivTemp);

for j=DivTemp:(-1):1

for i =1:NumSim

option_put(i,j) = max(((media(i,j))-(prices(i,j))),
end

end

continue_value = option_put(:,DivTemp);
for j = (DivTemp-1):(-1):lapso

temp = regress_Legendre(exp(-r*dt)*continue_value,
prices(:,j),media(:,j),option_put(

Lj).grau);

for i = 1:NumSim

if (option_put(i,j)>temp(i))

continue_value(i) = option_put(i,j);

else

continue_value(i) = exp(-r*dt)*continue_value(i);
end

end

end

put = sum(continue_value)/NumSim;
put_value = put*exp(-r*(lapso-1)*dt)

option = zeros(NumSim,DivTemp);

for j=DivTemp:(-1):1

for i =1:NumSim

option(i,j) = max(((prices(i,j))-(media(i,j))),0);

0,NumSim,DivTem

*exp((r-y-
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end

end

continue_value = option(:,DivTemp);

for j = (DivTemp-1):(-1):lapso

temp = regress_Legendre(exp(-r*dt)*continue_value,
prices(:,j),media(;,j),option_put(:,j),grau);

for i = 1:NumSim

if (option(i,j) > temp(i))

continue_value(i) = option(i,j);

else

continue_value(i) = exp(-r*dt)*continue_value(i);
end

end

end

call = sum(continue_value)/NumSim;

call_value = call*exp(-r*(lapso-1)*dt)

E.14 Amerasian Fixed Strike Geométrica — Base de Legendre

function [put_value,call_value] =

Amerasian_Geom_Fixed_Strike_Legendre(s,k,T,r,v,y,la

emp,grau)

% painel de controle

s = 100;

k = 100;

T=1;

r=0.05;

v=0.2;

y=0;

lapso = 3;

NumSim = 100;

DivTemp = 12;

grau = 2;

%

dt = T/DivTemp;

prices = zeros(NumSim,DivTemp);

for i = 1:NumSim;

prices(i,1) = s;

end

for j = 2:DivTemp

for i = 1:(NumSim/2)

eps = normrnd(0,1);

prices(i,j) = prices(i,j-1)*exp((r-y-((v"2)/2))*dt
v*eps*sqrt(dt));

prices(i+(NumsSim/2), j) = prices(i+(NumSim/2), j-1)
((v2)/2))*dt - v*eps*sqrt(dt));

end

end

media = ones(NumSim,DivTemp);

for j = DivTemp:(-1):1

for i = 1:NumSim

media(i,j) = prod((prices(i,1:))).~(1/)));
end

end

option_put = max(k-media,0);
continue_value = option_put(:,DivTemp);
for j = (DivTemp-1):(-1):lapso

temp = regress_Legendre(exp(-r*dt)*continue_value,
prices(:,j),media(:,j),option_put(
Lj).grau);

for i = 1:NumSim
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if (option_put(i,j)>temp(i))
continue_value(i) = option_put(i,j);
else

continue_value(i) = exp(-r*dt)*continue_value(i);
end

end

end

put = sum(continue_value)/NumSim;
put_value = put*exp(-r*(lapso-1)*dt)
option = max(media-k,0);
continue_value = option(;,DivTemp);
for j = (DivTemp-1):(-1):lapso

temp = regress_Legendre(exp(-r*dt)*continue_value,

prices(:,j),media(;,j),option_put(:,j),grau);
for i = 1:NumSim

if (option(i,j) > temp(i))

continue_value(i) = option(i,j);

else

continue_value(i) = exp(-r*dt)*continue_value(i);
end

end

end

call = sum(continue_value)/NumSim;
call_value = call*exp(-r*(lapso-1)*dt)

E.15 Amerasian Floating Strike Geométrica — Base de Legendre

function [put_value,call_value] =

Amerasian_Geom_Float_Strike_Legendre(s,T,r,v,y,laps

p, grau)

% painel de controle

s = 100;

T=1,;

r=0.05;

v=0.2

y=0;

lapso = 3;

NumSim = 100;

DivTemp = 12;

grau = 2;

%

dt = T/DivTemp;

prices = zeros(NumSim,DivTemp);
for i = 1:NumSim;

prices(i,1) = s;

end

for j = 2:DivTemp

for i = 1:(NumSim/2)

eps = normrnd(0,1);

prices(i,j) = prices(i,j-1)*exp((r-y-((v/2)/2))*dt
v*eps*sqrt(dt));
prices(i+(NumsSim/2), j) = prices(i+(NumSim/2), j-1)
((v*2)/2))*dt - v*eps*sqrt(dt));

end

end

media = zeros(NumSim,DivTemp);
for j = DivTemp:(-1):1

for i =1:NumSim

media(i,j) = prod((prices(i,1:))).~(1/)));
end

end
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option_put = zeros(NumSim,DivTemp);

for j=DivTemp:(-1):1

for i = 1:NumSim

option_put(i,j) = max(((media(i,j))-(prices(i,j))), 0);
end

end

continue_value = option_put(:,DivTemp);

for j = (DivTemp-1):(-1):lapso

temp = regress_Legendre(exp(-r*dt)*continue_value,
prices(:,j),media(;,j),option_put(

LJ).grau);

for i = 1:NumSim

if (option_put(i,j)>temp(i))

continue_value(i) = option_put(i,j);

else

continue_value(i) = exp(-r*dt)*continue_value(i);
end

end

end

put = sum(continue_value)/NumSim;

put_value = put*exp(-r*(lapso-1)*dt)

option = zeros(NumSim,DivTemp);

for j=DivTemp:(-1):1

fori = 1:NumSim

option(i,j) = max(((prices(i,j))-(media(i,j))),0);
end

end

continue_value = option(:,DivTemp);

for j = (DivTemp-1):(-1):lapso

temp = regress_Legendre(exp(-r*dt)*continue_value,
prices(:,j),media(;,j),option_put(:,j),grau);

for i = 1:NumSim

if (option(i,j) > temp(i))

continue_value(i) = option(i,j);

else

continue_value(i) = exp(-r*dt)*continue_value(i);
end

end

end

call = sum(continue_value)/NumSim;

call_value = call*exp(-r*(lapso-1)*dt)

E.16 Regressao Base de Laguerre

function [vector] = regress_Laguerre(A,B,D,C,grau)

X =1
X =B;
%
M= ];
M = D;
%
Z=1;
Z=C;
%

W =[]
n = length(Y);

YY =1
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XX =;

MM = [];

i=1;

forj=1:n

if Z(j)==0;

W(j,1)=0;

else

YY(i,1)=Y();
XX(1,1)=X());
MM(i,1)=M(j);
W(j,1)=1;

i =i+l

end

end

%% definindo matrizes auxiliares
H = zeros(size(X));

HH = zeros(size(XX));
J = zeros(size(M));

JJ = zeros(size(MM));
%

F = zeros(size(X));

FF = zeros(size(XX));
G = zeros(size(M));
GG = zeros(size(MM));
%

E = zeros(size(X));

EE = zeros(size(XX));
U = zeros(size(M));
UU = zeros(size(MM));
%

L

1;

JJ=1,

%%

F=(1-X);

FF = (1-XX);

G = (1-M);

GG = (1-MM);

%%%

E = (1 - 25X +((1/2).%(X."2)));

EE = (1 - 2.*XX +((1/2).*(XX."2)));
U=(1-2*M +((1/2).*(M."2)));

UU = (1 - 2.*MM +((1/2).*(MM."2)));
%

if (grau==1)

matrixx = [ones(size(FF)) FF GG FF.*GG];
matrix = [ones(size(F)) F G F.*G];
elseif (grau==2)

T T
I
=l

matrixx = [ones(size(FF)) FF GG EE UU FF.*EE FF.*UU EE.*GG];
matrix = [ones(size(F)) F G E U F.*E F.*U E.*G];
end

%

coef = matrixx\YY;

vector = (matrix*coef).*W;

E.17 Amerasian Fixed Strike Aritmética — Base de Laguerre

function [put_value,call_value] =
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% painel de controle

s = 100;

k = 100;

T=1,

r =0.05;

v=0.2;

y=0;

lapso = 3;

NumsSim = 100;

DivTemp = 12;

grau = 2;

%

dt = T/DivTemp;

prices = zeros(NumSim,DivTemp);

fori = L:NumSim;

prices(i,1) = s;

end

for j = 2:DivTemp

for i = 1:(NumSim/2)

eps = normrnd(0,1);

prices(i,j) = prices(i,j-1)*exp((r-y-((v"2)/2))*dt
v*eps*sqrt(dt));

prices(i+(NumsSim/2), j) = prices(i+(NumSim/2), j-1)
((v*2)/2))*dt - v*eps*sqrt(dt));

end

end

media = zeros(NumSim,DivTemp);

for j = DivTemp:(-1):1

fori = 1:NumSim

media(i,j) = (sum(prices(i,1:j))/j;

end

end

option_put = max(k-media,0);
continue_value = option_put(;,DivTemp);
for j = (DivTemp-1):(-1):lapso

temp = regress_Laguerre(exp(-r¥dt)*continue_value,
prices(:,j),media(:,j),option_put(
LJ).grau);

fori = 1:NumSim

if (option_put(i,j)>temp(i))
continue_value(i) = option_put(i,j);

else

continue_value(i) = exp(-r*dt)*continue_value(i);
end

end

end

put = sum(continue_value)/NumSim;
put_value = put*exp(-r*(lapso-1)*dt)

%

option = max(media-k,0);
continue_value = option(;,DivTemp);
for j = (DivTemp-1):(-1):lapso

temp = regress_Laguerre(exp(-r¥dt)*continue_value,
prices(:,j),media(;,j),option_put(:,j),grau);
fori = 1:NumSim

if (option(i,j) > temp(i))

continue_value(i) = option(i,j);

else

continue_value(i) = exp(-r*dt)*continue_value(i);
end

end

*exp((r-y-
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end
call = sum(continue_value)/NumSim;
call_value = call*exp(-r*(lapso-1)*dt)

85

E.18 Amerasian Floating Strike  Aritmética — Base de Laguerre

function [put_value,call_value] =
Amerasian_Arit_Float_Strike_Laguerre(s,T,r,v,y,laps
p, grau)

% painel de controle

s = 100;

T=1,;

r=0.05;

v=0.2;

y=0;

lapso = 3;

NumSim = 100;

DivTemp = 12;

grau = 2;

%

dt = T/DivTemp;

prices = zeros(NumSim,DivTemp);

for i = 1:NumSim;

prices(i,1) = s;

end

for j = 2:DivTemp

for i = 1:(NumSim/2)

eps = normrnd(0,1);

prices(i,j) = prices(i,j-1)*exp((r-y-((v/2)/2))*dt
v*eps*sqrt(dt));

prices(i+(NumsSim/2), j) = prices(i+(NumSim/2), j-1)
((v*2)/2))*dt - v*eps*sqrt(dt));

end

end

media = zeros(NumSim,DivTemp);

for j = DivTemp:(-1):1

for i =1:NumSim

media(i,j) = (sum(prices(i,1:j)))/j;

end

end

option_put = zeros(NumSim,DivTemp);

for j=DivTemp:(-1):1

for i =1:NumSim

option_put(i,j) = max(((media(i,j))-(prices(i,j))),
end

end

continue_value = option_put(;,DivTemp);
for j = (DivTemp-1):(-1):lapso

temp = regress_Laguerre(exp(-r¥dt)*continue_value,
prices(:,j),media(:,j),option_put(:,j),grau);

for i = 1:NumSim

if (option_put(i,j)>temp(i))

continue_value(i) = option_put(i,j);

else

continue_value(i) = exp(-r*dt)*continue_value(i);
end

end

end

put = sum(continue_value)/NumSim;
put_value = put*exp(-r*(lapso-1)*dt)

option = zeros(NumSim,DivTemp);

0,NumSim,DivTem

+
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for j=DivTemp:(-1):1

for i = 1:NumSim

option(i,j) = max(((prices(i,j))-(media(i,j))),0);
end

end

continue_value = option(;,DivTemp);

for j = (DivTemp-1):(-1):lapso

temp = regress_Laguerre(exp(-r¥dt)*continue_value,
prices(:,j),media(;,j),option_put(:,j),grau);

for i =1:NumSim

if (option(i,j) > temp(i))

continue_value(i) = option(i,j);

else

continue_value(i) = exp(-r*dt)*continue_value(i);
end

end

end

call = sum(continue_value)/NumSim;

call_value = call*exp(-r*(lapso-1)*dt)

E.19 Amerasian Fixed Strike Geométrica — Base de Laguerre

function [put_value,call_value] =
Amerasian_Geom_Fixed_Strike_Laguerre(s,k,T,r,v,y,la pso,NumSim,DivT
emp,grau)

% painel de controle

s =100;

k = 100;

T=1,

r=0.05;

v=0.2;

y=0;

lapso = 3;

NumSim = 100;

DivTemp = 12;

grau = 2;

%

dt = T/DivTemp;

prices = zeros(NumSim,DivTemp);
fori = L:NumSim;

prices(i,1) = s;

end

for j = 2:DivTemp

for i = 1:(NumSim/2)

eps = normrnd(0,1);

prices(i,j) = prices(i,j-1)*exp((r-y-((v/2)/2))*dt +
v*eps*sqrt(dt));

prices(i+(NumsSim/2), j) = prices(i+(NumSim/2), j-1) *exp((r-y-
((v2)/2))*dt - v*eps*sqrt(dt));

end

end

media = ones(NumSim,DivTemp);

for j = DivTemp:(-1):1

for i = 1:NumSim

media(i,j) = prod((prices(i,1:))).~(1/)));
end

end

option_put = max(k-media,0);
continue_value = option_put(:,DivTemp);
for j = (DivTemp-1):(-1):lapso
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temp = regress_Laguerre(exp(-r¥dt)*continue_value,
prices(:,j),media(:,j),option_put(:,j),grau);

for i = 1:NumSim

if (option_put(i,j)>temp(i))

continue_value(i) = option_put(i,j);

else

continue_value(i) = exp(-r*dt)*continue_value(i);
end

end

end

put = sum(continue_value)/NumSim;

put_value = put*exp(-r*(lapso-1)*dt)

option = max(media-k,0);

continue_value = option(;,DivTemp);

for j = (DivTemp-1):(-1):lapso

temp = regress_Laguerre(exp(-r¥dt)*continue_value,
prices(:,j),media(:,j),option_put(:,j),grau);

for i = 1:NumSim

if (option(i,j) > temp(i))

continue_value(i) = option(i,j);

else

continue_value(i) = exp(-r*dt)*continue_value(i);
end

end

end

call = sum(continue_value)/NumSim;

call_value = call*exp(-r*(lapso-1)*dt)

E.20 Amerasian Floating Strike Geomeétrica — Base de Laguerre

function [put_value,call_value] =
Amerasian_Geom_Float_Strike_Laguerre(s,T,r,v,y,laps 0,NumSim,DivTem
p, grau)

% painel de controle

s =100;

T=1;

r =0.05;

v=0.2;

y=0;

lapso = 3;

NumSim = 100;

DivTemp = 12;

grau = 2;

%

dt = T/DivTemp;

prices = zeros(NumSim,DivTemp);
for i = 1:NumSim;

prices(i,1) = s;

end

for j = 2:DivTemp

for i = 1:(NumSim/2)

eps = normrnd(0,1);

prices(i,j) = prices(i,j-1)*exp((r-y-((v"2)/2))*dt +
v*eps*sqrt(dt));

prices(i+(NumsSim/2), j) = prices(i+(NumSim/2), j-1) *exp((r-y-
((v*2)/2))*dt - v*eps*sqrt(dt));

end

end

media = zeros(NumSim,DivTemp);
for j = DivTemp:(-1):1
fori = 1:NumSim
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media(i,j) = prod((prices(i,1:))).~(1/)));
end

end

option_put = zeros(NumSim,DivTemp);
for j=DivTemp:(-1):1

fori = 1:NumSim

option_put(i,j) = max(((media(i,j))-(prices(i,j))),
end

end

continue_value = option_put(;,DivTemp);
for j = (DivTemp-1):(-1):lapso

temp = regress_Laguerre(exp(-r¥dt)*continue_value,

prices(:,j),media(:,j),option_put(

Lj).grau);

for i = 1:NumSim

if (option_put(i,j)>temp(i))

continue_value(i) = option_put(i,j);

else

continue_value(i) = exp(-r*dt)*continue_value(i);
end

end

end

put = sum(continue_value)/NumSim;
put_value = put*exp(-r*(lapso-1)*dt)

option = zeros(NumSim,DivTemp);

for j=DivTemp:(-1):1

for i = 1:NumSim

option(i,j) = max(((prices(i,j))-(media(i,j))),0);
end

end

continue_value = option(;,DivTemp);

for j = (DivTemp-1):(-1):lapso

temp = regress_Laguerre(exp(-r¥dt)*continue_value,

prices(:,j),media(;,j),option_put(:,j),grau);
fori = 1:NumSim

if (option(i,j) > temp(i))

continue_value(i) = option(i,j);

else

continue_value(i) = exp(-r*dt)*continue_value(i);
end

end

end

call = sum(continue_value)/NumSim;
call_value = call*exp(-r*(lapso-1)*dt)

0);
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Asiatica

Anexo |

Esquema Basico de classificacdo de uma opc¢ao asiatica
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Figura 5 — Estrutura Esquematica de Classificacao Basica
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