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Single-tree growth modeling is one of the major concerns in forest
growth analysis. If the measurement times for each tree are sufficient,
its modeling can be completed with ease by some nonlinear growth
function. If it is not the case, then modeling for each tree based
on only the limited data becomes almost impossible. In order to
overcome this shortcoming, some values from the available stand
density management diagram can be incorporated into the growth
modeling using Baysean method. Those values from the diagram are
used in the prior distribution, so that modeling for each tree can be
carried out from the posterior distribution.
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#.
expGC.Chapman.Richards <- function(a,b,c,t){ exp(a)*( 1 - exp(-exp(b)*t) )*c }
F <- read.table("FullDataResN2.txt")
names(F) <- c("ID", "Age", "DBH", "Height", "Z")
ID <-
c(7,12,15,31,37,52,59,62,72,73,76:78,83,86,87,93,96,100,102,104,107,111,116,120,126,127,131,133,135)
tp <- ¢(23.89,0.064,1.8) # true values of parameters for height
m <- ¢(5,10,15,20) # years used to make curve
es <- matrix(0,length(ID),3); xv <- NULL
j<-1
x <- F$Age[F$ID==ID[j]]
y <- F$Height[F$ID==ID[j]]
da <- data.frame(x,y)
RSS.f <- function(b) { temp <- y-expGC.Chapman.Richards(b[1], b[2], b[3], x);  t(temp)%*%temp }
opt <- optim(c(log(tp[1]),log(tp[2]),log(tp[3])), RSS.f, control=list(maxit=10000))
beta <- opt$par
y.hat <- c(1:length(x))
y.hat[1:length(x)] <- expGC.Chapman.Richards(beta[1], beta[2], beta[3], x)
conv<- opt$convergence
if(conv != 0) stop
es[j,] <- c(exp(beta[1:2]),beta[3])
err <-y - y.hat
XV <- c(xv,err)
}
XV <- mean(xv2)
va <- mean((es[,1]-tp[1])"2)
vb <- mean((es[,2]-tp[2])"2)
vc <- mean((es[,3]-tp[3])"2)

### plot
for(j in 1:1){
xx <- F$Age[F$ID==ID[j]]
yy <- F$Height[F$ID==ID[j]]
t<- 0:50
### est: MLEs of parameters obtained from restricted measurements
aa <- xx==m[1]
for(ii in 1:length(m)) aa <- aa | xx==mlii]
X <- xx[aa]; y <- yy[aa] # data for restricted time points
da <- data.frame(x,y)
est <- ¢(0,0,0)
RSS.f <- function(b) { temp <- y-expGC.Chapman.Richards(b[1], b[2], b[3], x);  t(temp)%*%temp }
opt <- optim(c(log(eslj,1]),log(es[j,2]),log(es[j,3])), RSS.f, control=list(maxit=10000))
beta <- opt$par
y.hat <- c(1:length(x))
y.hat[1:length(x)] <- expGC.Chapman.Richards(beta[1], beta[2], beta[3], x)
conv<- opt$convergence
if(conv != 0) stop
est <- c(exp(beta.6[1:2]),beta.6[3])
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### bp: Bayes estimators obtained from restricted measuments
aa <- matrix(c((1-exp(-tp[2]*x)) p[3],
tp[1]"tp[2]*tp[3]*(1-exp(-tp[2]*X))*(tp[3]-1)"exp(-tp[2] "),
tp[1]*(1-exp(-tp[2]"x))"tp[3]*log(1-exp(-tp[2]*X))),
length(x),3)
bp <- solve(t(aa)%*%aal/xv+diag(c(1/va,1/vb,1/vc)))%*%
(t(aa)%*%(y-tp[1]*(1-exp(-tp[2]*x))"tp[3])/xv) +tp

title <- paste("Tree ID :",ID[j])
plot(x,y,Iwd=8,xlim=c(0,50),ylim=c(0,30),xlab="Age(year)",ylab="Height(m)",type="p",main=title)
lines(t,es[j, 11*(1-exp(-es[j,2]*t))*es]j,3],lwd=3,Ity=1,col=1)

lines(t,tp[1]*(1-exp(-tp[2]*t)) tp[3],Ity=2,lwd=3,col=4)

lines(t,est[1]*(1-exp(-est[2]*t)) est[3],Ity=3,lwd=3,col=3)
lines(t,bp[1]*(1-exp(-bp[2]*t))"bp[3],Ity=4,Iwd=3,col=2)

legend(25,12, c("Single Data","All Data","Small Data","Bayes"),lwd=3,Ity=c(1:4),col=c(1,4,3,2))




