NP 1 model R Development

# Read in Willamette R. flow data

x=matrix(scan("willamette_data.txt"),ncol=3,byrow=T)
# Assign variables

yr=x[,1]
mo=x[,2]
flow=x[,3]
# Format flows into a matrix

fmat=matrix(flow,ncol=12,byrow=T)  
#  focus on January and February

#  Marginal distributions

# Create histogram for each month, with actual streamflow data on x-axis and KDE

# of marginal distribution using....Gaussian kernel and nrd0 bandwidth

par(mfrow=c(1,2))

for(i in 1:2){

hist(fmat[,i],nclass=15,main= month.name[i] ,xlab="cfs",probability=T)
lines(density(fmat[,i],bw="nrd0",na.rm=TRUE),col=2)

rug(fmat[,i],,,,2)
box()

}
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xdata=fmat[,1:2]
S=cov(xdata)

          [,1]      [,2]

[1,] 519289502  79165521

[2,]  79165521 348561631
d=dim(xdata)[2]

n=dim(xdata)[1]
# eqn 12
lambda=(4/(d+2))^(1/(d+4))*n^(-1/(d+4))
#  Eqn 6  multivariate KDE
Kd=function(x,H){

d=length(x)

return(exp(-t(x)%*%solve(H)%*%(x)/2)/((2*pi)^(d/2)*det(H)))}

fhat=function(x,xdata,H){

d=dim(xdata)[2]

n=dim(xdata)[1]
fs=0

for(i in 1:n)
{  fs=fs+Kd(x-xdata[i,],H)}
return(fs/n)}

# eqn 7
H=lambda^2*S
plot(xdata[,1],xdata[,2])

#  Apply eqn 18 over a grid

#  Decide on grid for evaluation

x=seq(0,1e5,length=20)

y=x
z=matrix(0,20,20)

for(i in 1:length(x))for(j in 1:length(y))

{

   z[i,j]=fhat(c(x[i],y[j]),xdata,H)
}

contour(x,y,z,add=T)
image(x,y,z)

points(xdata[,1],xdata[,2])
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persp(x,y,z,theta=40,phi=40)
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#  Conditional distribution, eqn 20 - 21

xc=6e4
fcond=function(x,xc,xdata,H)

{

n=dim(xdata)[1]

b=xdata[,2]+(xc-xdata[,1])*H[1,2]/H[2,2]   # eqn  21 c

Sp=H[1,1]-H[1,2]^2/H[2,2]      #   eqn 21 b

wnum=exp(-(xc-xdata[,1])^2/(2*H[2,2]))

wi=wnum/sum(wnum)     #  eqn 21 a

fc=0

for(i in 1:n)

{

   fc=fc+wi[i]*exp(-(x-b[i])^2/(2*Sp))

}

fc=fc/((2*pi*Sp)^0.5)

return(fc)

}

xc=6e4

fc=rep(0,20)

for(i in 1:20){

fc[i]=fcond(y[i],xc,xdata,H)

}

plot(y,fc,type="l",ylim=c(0,2e-5))
xc=4e4

fc=rep(0,20)

for(i in 1:20){

fc[i]=fcond(y[i],xc,xdata,H)

}

lines(y,fc,col=2)
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#  Sampling from a conditional distribution
n=dim(xdata)[1]

b=xdata[,2]+(xc-xdata[,1])*H[1,2]/H[2,2]   # eqn  21 c

Sp=H[1,1]-H[1,2]^2/H[2,2]      #   eqn 21 b

wnum=exp(-(xc-xdata[,1])^2/(2*H[2,2]))

wi=wnum/sum(wnum)     #  eqn 21 a

par(mfrow=c(1,2))

plot(xdata[,1],wi,type="h")

plot(xdata[,2],wi,type="h")
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rn=runif(1)

#  pick an observation using the weights wi

isim= sum(cumsum(wi)<rn)+1

xsim=b[isim]+Sp^0.5*rnorm(1)

#  Now for a sequential simulation you need to move on to the next pair of months.

#  Let's for fun just repeat this and see what we get.

xsim=rep(0,1000)

for(i in 1:1000)

{

rn=runif(1)

#  pick an observation using the weights wi

isim= sum(cumsum(wi)<rn)+1

xsim[i]=b[isim]+Sp^0.5*rnorm(1)

}

hist(xsim,probability=T)

lines(y,fc)

lines(density(xsim),col=2)
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Least Squares Cross validation to estimate H

Equation's (15) and (16)

[image: image7.emf]
Inputs h,lambda, xdata

lscv.r=function(h,lambda,xdata){

S=cov(xdata)

H=(h*lambda)^2*S

n=dim(xdata)[1]

d=dim(xdata)[2]

L=matrix(0,n,n)

num=0

for(i in 1:n)for(j in 1:n){

if(i != j){

xd=xdata[i,]-xdata[j,]

Lij=t(xd) %*% solve(H) %*% xd
num=num+exp(-Lij/4)-2^(d/2+1)*exp(-Lij/2)

}

}

lscv=(num/n+1)/((2*sqrt(pi))^d*n*sqrt(det(H)))

lscv

}

hs=(2:15)/10

lscvs=rep(0,length(hs))

for(i in 1:length(hs)){

lscvs[i]=lscv.r(hs[i],lambda,xdata)

}

plot(hs,lscvs)
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