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R_code(13)_2019.txt
#########################################
#  第15章 
#########################################
##############################
#   粒⼦フィルタの1サイクル  #
##############################
m <- 100
tau <- 0.1
sig <- 1.0
par(mar=c(2,2,1,1)+0.1)
par(mfrow=c(5,1))
alpha0 <- rep(1/m,length=m)
#
# Initial distribution
xf <- rnorm(m,mean=0,sd=1)
plot(xf,alpha0,type="h",xlim=c(-3,4))

# Prediction step
v  <- rnorm(m,mean=0,sd=tau)
xp <- xf + v
plot(v,alpha0,type="h",xlim=c(-3,4))
plot(xp,alpha0,type="h",xlim=c(-3,4))

# Bayes factor (weights of particles)
y <- 0.3
alpha <- dnorm(y-xp,mean=0,sd=sig,log=FALSE)
alpha <- alpha/sum(alpha)
# predictive, filter distributions
plot(xp,alpha,type="h",xlim=c(-3,4))

# re-sampling
xf1 <- sample(xp,prob=alpha,replace=T)
plot(xf1,alpha0,type="h",xlim=c(-3,4))

################################################################
#  TEST data 
y <- as.ts(read.csv("Chap83B_new2.csv"))
par(mar=c(2,2,1,1)+0.1)
plot(y,ylim=c(-4,4))
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########################################
#
# Particle Filter (平滑化は⾏っていない）
#

model <- 1
m <- 10000

# Gauss model
if (model == 1){
tau2 <- 0.018
sig2 <- 1.045
tau <- sqrt(tau2)
sig <- sqrt(sig2)
}
# Cauchy model
if (model == "2"){
tau22 <- 0.0000355
sig22 <- 1.006
scal2 <- sqrt(tau22)
sig <- sqrt(sig22)
}

# Initial distribution
xf <- rnorm(m,mean=0,sd=2)
n <- length(y)
# trend <- rep(0,length=n)
trend <- matrix(0,nrow=n,ncol=3)

xs <- matrix( ncol=m, nrow=lag+1 )

for (ii in 1:n) {
# Prediction step
if ( model == 1 ) {v  <- rnorm(m,mean=0,sd=tau) }
if ( model == 2 ) {v  <- rcauchy(m,location=0,scale=tau) }
xp <- xf + v

# Bayes factor (weights of particles)
alpha <- dnorm(y[ii]-xp,mean=0,sd=sig,log=FALSE)
alpha <- alpha/sum(alpha)

# re-sampling
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xf <- sample(xp,prob=alpha,replace=T)

#qxf <- quantile(xf)
#trend[ii] <- mean(qxf)
trend[ii,1] <- quantile(xf,probs=0.1)
trend[ii,2] <- quantile(xf,probs=0.5)
trend[ii,3] <- quantile(xf,probs=0.9)
}

plot(y,type="l",ylim=c(-3,3))
par(new=T)
plot(trend[,1],type="l",col="blue",lwd=1,ylim=c(-3,3))
par(new=T)
plot(trend[,2],type="l",col="red",lwd=2,ylim=c(-3,3))
par(new=T)
plot(trend[,3],type="l",col="blue",lwd=1,ylim=c(-3,3))

#####################################################
#  TEST data
y <- as.ts(read.csv("Chap83B_new2.csv"))
par(mar=c(2,2,1,1)+0.1)
plot(y,ylim=c(-4,4))

#####################
#
#  Particle smoother
#
model <- 1
m <- 10000
lag <- 20

# Gauss model
if (model == 1){
tau2 <- 0.018
sig2 <- 1.045
tau <- sqrt(tau2)
sig <- sqrt(sig2)
}
# Cauchy model
if (model == "2"){
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tau22 <- 0.0000355
sig22 <- 1.006
scal2 <- sqrt(tau22)
sig <- sqrt(sig22)
}

# Initial distribution
xf <- rnorm(m,mean=0,sd=1)
n <- length(y)
trend <- matrix( nrow=n, ncol=7 )
xs <- matrix( nrow=m, ncol=lag+1 )
#strend <- rep(0,length=n)
strend <- matrix( nrow=n, ncol=7 )

for (ii in 1:n) {
#
# Prediction step
if ( model == 1 ) {v  <- rnorm(m,mean=0,sd=tau)}
if ( model == 2 ) {v  <- rcauchy(m,location=0,scale=scal2)}

xp <- xf + v

# Bayes factor (weights of particles)
alpha <- dnorm(y[ii]-xp,mean=0,sd=sig,log=FALSE)
alpha <- alpha/sum(alpha)

# re-sampling
# xf <- sample(xp,prob=alpha,replace=T)
ind  <- 1:m
jnd <- sample(ind,prob=alpha,replace=T)
for (i in 1:m){
 xf[i] <- xp[jnd[i]]
 for (j in 1:lag) {
   xs[i,lag+2-j] <- xs[jnd[i],lag+1-j]
 }
xs[i,1] <- xf[i]
}

# trend[ii] <- mean(xf)
# trend[ii,4] <- mean(xs[,lag+1])
 trend[ii,3] <- quantile(xs[,lag+1], prob=0.1, na.rm=TRUE)
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 trend[ii,4] <- quantile(xs[,lag+1], prob=0.5, na.rm=TRUE)
 trend[ii,5] <- quantile(xs[,lag+1], prob=0.9, na.rm=TRUE)
}

for (ii in lag+1:n) {
  strend[ii-lag,4] <- trend[ii,4]
  strend[ii-lag,3] <- trend[ii,3]
  strend[ii-lag,5] <- trend[ii,5]
}
for (ii in 1:lag) {
#strend[n+1-ii,4] <- mean(xs[,ii])
 strend[n+1-ii,3] <- quantile(xs[,ii], prob=0.1, na.rm=TRUE)
 strend[n+1-ii,4] <- quantile(xs[,ii], prob=0.5, na.rm=TRUE)
 strend[n+1-ii,5] <- quantile(xs[,ii], prob=0.9, na.rm=TRUE)
}

#plot(y,type="l",ylim=c(-3,3))
#par(new=T)
plot(strend[,3],type="l",col="blue",lwd=1,ylim=c(-3,3))
par(new=T)
plot(strend[,4],type="l",col="red",lwd=1,ylim=c(-3,3))
par(new=T)
plot(strend[,5],type="l",col="blue",lwd=1,ylim=c(-3,3))
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