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Lampiran 1 Syntax R untuk membangkitkan harga saham dengan simulasi Monte

Carlo

#Fungsi membangkitkan data harga saham S(T)
generateStockPrice <- function(stockPrice, maturity, steps, sigma, interestRa
te, iterations, seed) {

SO <- stockPrice
r <- interestRate
sig <- sigma

T <- maturity

m <- steps

t <- T/m

n <- iterations

nvars <- m*n

set.seed(seed)

e <- as.vector(rnorm(n=nvars, m=0, sd=1))
E <- matrix(e,nrow = n,ncol = m)

head(E, n=2)

fac <- exp((r-.5*sig”"2)*t+sig*sqrt(t)*E)
head(fac, n=1)

facl <- t(apply(fac,1,cumprod)) # cumulate returns
head(facl, n=1)

facl <- cbind(1, facl)

St <- facl*se # multiply with price
head(St, n=1)

MeanSt <- apply(St,1,mean)

endPrice <- St[,ncol(St)]
endPriceMean <- mean(endPrice)

maxPrice <- apply(St, 1, max)
maxMean <- mean(maxPrice)

minPrice <- apply(St, 1, min)
minMean <- mean(minPrice)

finalResult <- list(St, endPriceMean, maxMean, minMean, MeanSt) #returning

multiple arguments

}

return(finalResult)



Lampiran 2 Syntax R untuk menentukan harga opsi capped dengan simulasi

Monte Carlo

#it###t Fungsi menentukan harga opsi capped ###i#t# #Hitit#
optionPriceEstimation <- function(stockPrice, maturity, steps, sigma, interes
tRate, iterations,seed, callorput = "call" , strike){

SO <- stockPrice

r

<- interestRate

sig <- sigma

T

rCcC XS

<- maturity

<- steps
<- T/m
<- strike
<- 1.2%K
<- 0.8%K

getStPrice <- generateStockPrice(Se, T, m , sig, r , iterations, seed)

stockPrice <- getStPrice[[1]] #extracting stock price matrix from function
1 return values.

endPrice <- stockPrice[,ncol(stockPrice)]

meanSt <- apply(stockPrice, 1, mean)

maxPrice <- apply(stockPrice, 1, max)

minPrice <- apply(stockPrice, 1, min)

t

<- T/m #time interval per step

fac <- exp(-r*T)

# Capped Option
if (callorput == "call") {

))

payoff3 <- ifelse(endPrice < K, 0, ifelse(endPrice > U, U-K, endPrice-K))
capped <- fac * payoff3
optionValue <- mean(capped)
}else if (callorput == "put") {
payoff3 <- ifelse(endPrice > K, 0, ifelse(endPrice > L, K-endPrice, K-L

capped <- fac * payoff3
optionValue <- mean(capped)}
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Lampiran 3 Syntax R untuk membangkitkan data harga saham dengan simulasi
Monte Carlo moment matching

##### Fungsi membangkRitkan data harga saham S(T) dengan simulasi Monte Carlo
Moment Matching ##### #it##

generateMMStockPrice <- function(stockPrice, maturity, steps, sigma,
interestRate, iterations, seed) {

SO <- stockPrice

r <- interestRate

sig <- sigma

T <- maturity

m <- steps

t <- T/m

n <- iterations

nvars <- m¥*n

set.seed(seed)

e <- as.vector(rnorm(n=nvars, m=0, sd=1))

E <- matrix(e,nrow = n,ncol = m)
head(E, n=2)

fac <- exp((r-.5*sig”2)*t+sig*sqrt(t)*E)
head(fac, n=1)

facl <- t(apply(fac,1,cumprod)) # cumulate returns
head(facl, n=1)

facl <- cbind(1, facl)

St <- facl*se # multiply with price
head(St, n=1)

muS <- SO@*exp(r*T)

endPrice <- St[,ncol(St)]
endPriceMean <- mean(endPrice)

sigs <- SO*sqrt(exp(2*r*T)*(exp(T*sig”2)-1))
Sts <- sd(St[,ncol(St)])

Stmm <- muS+(St[,ncol(St)]-endPriceMean)*sigs/Sts
St[,ncol(St)] <- Stmm

finalResult <- list(St, Stmm, endPriceMean) #returning multiple arguments
return(finalResult)



Lampiran 4 Syntax R untuk menentukan harga opsi capped dengan simulasi
Monte Carlo moment matching

##### Fungsi menentukan harga opsi capped dengan Monte Carlo moment matching
HARHA HHHH

optionPriceMMEstimation <- function(stockPrice=500, maturity=1, steps=252,
sigma=0.3, interestRate=0.0575, iterations, seed, callorput = "call" ,
strike=500, hed=0.2){

SO <- stockPrice
r <- interestRate
sig <- sigma

T <- maturity
m <- steps

t <- T/m

K <- strike

U <- (1+hed)*K
L <- (1-hed)*K

getStPrice <- generateMMStockPrice(S@, T, m , sig, r , iterations, seed)

stockPrice <- getStPrice[[1]] #extracting stock price matrix from function
1 return values.

endPrice <- stockPrice[,ncol(stockPrice)]

meanSt <- apply(stockPrice, 1, mean)

maxPrice <- apply(stockPrice, 1, max)

minPrice <- apply(stockPrice, 1, min)

t <- T/m #time interval per step

fac <- exp(-r*T)

# Capped Option

if (callorput == "call") {
payoff3 <- ifelse(endPrice < K, 0, ifelse(endPrice > U, U-K, endPrice-K))
capped <- fac * payoff3
optionValue <- mean(capped)}

else if (callorput == "put") {
payoff3 <- ifelse(endPrice > K, @, ifelse(endPrice > L, K-endPrice, K-L))
capped <- fac * payoff3
optionValue <- mean(capped)}
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