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Figure: Kiyoshi It6(f/1 /i, 1t6 Kiyoshi) (7 September , 1915 - 10 November,
2008) was a Japanese mathematician whose work is now called It calculus. The
basic concept of this calculus is the It integral, and the most basic among
important results is I1t6's lemma. His theory is widely applied, for instance in
financial mathematics.
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set.seed(123)
N <- 100  # INIa) [0, T/ R& i1 {34
T <-1
Delta <- T/N # I[i][H] &
W <- numeric(N+1) # #JLRLIAIE W
t <- seq(0,T, length=N+1)
for(i in 2:(N+1))
W[i] <- W[i-1] + rnorm(1) * sqrt(Delta)
plot (t,W, type="1", main="/FEiE3)" , ylim=c(-1,1))
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set.seed(123)

mu <- 1

sigma <- 0.5

x <= 10

N <- 100 # [0, TIMI5 %55
T <=1

Delta <- T/N # Hf[A][AJLE
W <- numeric(N+1) # HJ4Afbn) & W
t <- seq(0,T, length=N+1)
for(i in 2:(N+1))

W[i] <- W[i-1] + rnorm(1) * sqrt(Delta)
S <- x * exp((mu-sigma~2/2)*t + sigma*W)
plot(t,S,type="1",main=")L{7[ A BHIizz}")
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data<-scan("D:\\data.txt")
X<-ts(data,start=1939)

d <- function(t,x,theta) thetal[l]*x
s <- function(t,x,theta) thetal[2]*sqrt(x)

Euler.lik <- function(thetal,theta2){
n <- length(X)
dt <- deltat(X)
-sum(dcEuler (X[2:n], dt, X[1:(n-1)], 0 ,c(thetal,theta2),
d,s,log=TRUE))

fit<- mle(Euler.lik,start=1ist(thetal=0,theta2=1),
method="L-BFGS-B",lower=c(0,0))
summary (fit)
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