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require(geoR)
simulate<-grf (1000,grid="reg",cov.pars=c(40,3) ,nsim=100,mean=100)
loc<-simulate[[1]]
points(simulate)
sim<-simulate[[2]]
simreplace<-sim
loc.N<-matrix(NA,nrow=10,ncol=100)
for(j in 1:100){
loc.N[,jl<-as.vector(sample(which(simreplacel[, j]>=
quantile(simreplacel[,j],prob=0.8)),size=10, replace=FALSE))
}
sample<-as.vector (sample(200:2344,size=100, replace=FALSE))
for(i in 1:100){
rn<-rnorm(10,mean =130, sd =40)
for(j in 1:10){
simreplace[loc.N[j,i],i]l<-rn[j]

}
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box.tershold<-vector (length=100)
for(i in 1:100){
box.tershold[i]<-quantile(simreplacel[,i],prob=.75)+
(1.5%(quantile(simreplace[,i] ,prob=.75)-quantile(simreplace[,i] ,prob=.25)))
}

boxresult<-matrix(NA,ncol=100,nrow=10)
b<-1list ()
for(i in 1:100){
b[[i]]<-which(simreplace[,i]>= box.tershold[i])
1b<-c()
n<-0
for(t in 1:10){

for(j in 1:length(b[[i]1)){

if (Loc.N[t,i]==b[[i]1[j1){

n<-n+1

1b<-c(1b,n)

boxres[,i]<-1b

Bl s 4 S S sleasls slams sled 5 lie s S Lo 5 D asls asiS )
G0N X ubﬁu‘ O ssls u‘}& 4 nl.&.’.}‘ L c&wlﬁsn‘: 9 oA

h<-function(x,y){
hi<-sqrt (sum((x-y)~2))
return(hl)

dist<-matrix(NA,ncol=1024,nrow=1024)
for(i in 1:1024){
for(j in 1:1024){
dist[i,jl<-h(loc[i,c(1,2)],loc[j,c(1,2)1)
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sortdist<-matrix(NA,ncol=1024,nrow=1024)
for(i in 1:1024){

sortdist[i,]<-sort(dist[i,])
}
simk<-matrix(NA,nrow=1024,ncol=8)
for(i in 1:1024){

for(j in 1:8{ # for k=8

for(t in 1:1024){
if (sortdistk([i,jl==dist[i,t]){
simk[i,jl<-simreplace[t,1] # for first replicate

¥

}
gx<-apply(simk,1,mean)
hx<-vector(length=1024)
for(i in 1:1024){
hx[i]<-(simreplace[i,1]-gx[i]) # for first replicate
mu<-median (hx)
sigma<-median(abs (hx-mu))
y<-abs ((hx-mu) /sigma)
a<-which(y >3.09) # for alpha/2=0.001
+
H#HHAH B HAHHAHHAHRRHEHHE detect
detect<-length(a)
1t<-c()
n<-0
for(i in 1:10){
for(j in 1:length(a)){

if(loc.N[i,1]==a[j1){ # for first replicate
n<-n+1

}

}

1t<-c(1t,n)

}

wrong<-detect-n

:gbjga:b B e WIS Cm§3Eﬁ<543E” LS
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countl<-function(x,a){

n<-length(x)

t<-0

for(i in 1:n){

if (x[i]==a) t<-t+1

}

t

}

HH#HH S

count2<-function(x){

x<-sort (x)

z<-10"(-5)

t<-a<-x1<-0

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

if(z!=x[i]) { t<-t+1
al[t]<-countl(x,x[i])

z<-x[1i]

x1[t]l<-z}}

return(list (t=t,x1=x1,a=a))

}

H#H#HHH

data<-cbind(loc,simreplace)
Mean.median<-function(data){
data<-data[sort.list(datal,1]),] # sort x
ki1<-count2(datal,1])
c<-mx1<-mx2<-my1<-my2<-ucolumn<-urow<-0
for(i in 1:k1$t){

cli+1]l<-k1$alil+c[i]
mx1[i]<-mean(datal[(c[il+1):c[i+1],3])
mx2[i]<-median(datal[(c[i]+1):c[i+1],3])
sigmahat<-IQR(datal[(c[i]+1):c[i+1],3])/(2%0.6745)
ucolumn[i]<-length(data[(c[i]+1):c[i+1],3])7(0.5)*
(mx1[i]-mx2[i])/(0.7555*sigmahat)

}

data<-datal[sort.list(datal,2]),] # sort y
k2<-count2(datal,2])

c1<-0

for(i in 1:k2%t){
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cl[i+1]<-k2%ali]+c1[i]

myl[il<-mean(datal[(c1[i]+1):c1[i+1],3])
my2[i]<-median(datal[(c1[i]+1):c1[i+1],3])
sigmahat<-IQR(datal[(c1[i]+1):c1[i+1],3])/(2%0.6745)
urow[i]<-length(datal[(c1[i]+1):c1[i+1],3])"(0.5)*
(my1[i]-my2[i])/(0.7555*sigmahat)

}

return(list (nx=k1$t,ny=k2%t,x=k1$x1,y=k2%x1,meanx=mx1,meany=my1l,
medianx=mx2,mediany=my2,Ucolumn=ucolumn,Urow=urow))

}

HE##AH B HAHHAH##AS result of simulation #H#HH#HH##HHH
ucol<-matrix(0,ncol=100,nrow=32)

urow<-matrix(0,ncol=100,nrow=32)

for(i in 1:100){

urow[,i]<- Mean.median(datal,c(1,2,i+2)])$Urow

ucol[,i]<- Mean.median(datal[,c(1,2,i+2)])$Ucolumn

}

HERSHHESHHRR SR A RASHHEE plot

plot(loc[,1], loc[,2],type="n",lab=c(32,32,150) ,xlab="x",ylab="y")
text (loc[,1], loc[,2],format (round(simreplace[,1],1))) #for first replicate

title("simreplacel",cex=1.5)
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indicator<-c()
for(i in 1:n){ # number of data
if (data< cut off){
indicator[i]<-0
}elsed{
indicator[i]l<-1
}
}

S0 o olgiig 50 (sl 1y a3l 80,05
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semivariog<-c()

Ncol<-c()

lag<-c()

for(l in 1:L){ # l=number of lag
squar<-c()
n<-0

for(i in 1:n){ # number of data

if (h(loc[i,],loc[j,])>5*%(1-1)&&h(loc[i,],10c2[j,])<=5%1){ # loc=matrix of location
squar<-c(squar, (indicator[i]-indicator[j])~2))
n<-n+1
}
+
Ncol<-c(Ncol,n)
semivariog<-c(semivariog, (1/(2+n))*sum(squar))
lag<-c(lag,l )
}

30 95 om oar s blie S s el o

crossvariog<-c()

Ncol<-c()

lag<-cQ)

for(l in 1:L){ # L=number of lag
squar<-c()
n<-0

for(i in 1:n){ # number of data

if (h(loc[i,],loc[j,]1)>5*%(1-1)&&h(loc[i,],10c2[j,]1)<=5%1){ # loc=matrix of location
squar<-c(squar, (indicatori[i]-indicatori[j])*(indicator2[i]-indicator2[j])))
n<-n+1
}
}
Ncol<-c(Ncol,n)
crossvariog<-c(crossvariog, (1/(2*n))*sum(squar))
lag<-c(lag,l )
}

Lﬁ)&_}:\:ﬂmwww i

ratio=crossvariog/semivariog
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Au.dists <- as.matrix(dist(loc[,c(1,2)]1))
Au.dists.inv <- 1/Au.dists
diag(Au.dists.inv) <-0

require(ape)

Moran.I(dataAu, Au.dists.inv)

D8G50 ) sl
variog.c<-1list()
mean<-1list ()
for(l in 1:L){ # L=number of lag
A<-cQ)
for(i in 1:208){
for(j in i:208){
if (h(loc[i,],loc[j,]1)>5*%(1-1)&&h(loc[i,],10c2[j,1)<=5*%1){ # loc=matrix of location
A<-rbind (A, cbind(datali],dataljl))
}
}
vario.c[[a]l]l<-((A[,2]-A[,1]1)"2)/2
mean[[a]l]<-mean(vario.c[[al])
}
boxplot(variog.c,boxwex = 0.3,col="yellow",main="cloud variogram for data",

xlab="lag",ylab="cloud variogram")
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Aabstract

In ore deposits, detecting the grades that are in the right tail of the distribution
are economically important. As a result, detecting the cutoff of these observations
is important in mining industry extraction. Existing methods for detecting spatial
outlier indentify the outlier values but do not provide criteria for identifying cutoff
for high values. Hence, in this thesis, Top-Cut method is suggested to identify
the cutoff for high values which is based on absence of edge effect. In the absence
of edge effect, highe values have no influence from lower grades. In this method,
ratio of the indicator cross variogram and indicator variogram in each suggested
cutoff is calculated and if this ratio is constant, in terms of function of distances,
it shows absence of edge effect. Also if the variogram of the residual indicator for
suggested cutoff shows pure nugget effect, then the suggested cutoff is chosen for
topcut grade. Evaluation of these methods and some outlier detection methods
has been carried out in a simulation study. Moreover as a real case study, this
method has been used to determine the cutoff of high-grade of Sari-Gunay deposit
in Kordestan province, Iran. We found that the value 4.63 ppm as the cutoff for
high-grade of Sari-Gunay deposit.

keywords: Spatial Outlier, high-grade, Edge effect, Indicator variogram, Indi-

cator cross variogram
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