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library (spdep)
data(baltimore)
View(baltimore)

plot(baltimore$X,baltimore$Y, cex=1,pch=19,xlab=long,ylab=1lat)

coords<-cbind(baltimore$X,baltimore$Y)

knn <- knn2nb(knearneigh(coords,k=10))

listw_10nn_dates <- nb2listw(knn)

OLS <- 1m(PRICE~DWELL+NBATH+PATIO+FIREPL+AC+BMENT+GAR+CITCOU+LOTSZ,
data=baltimore)

summary (OLS)

balt.moran <- lm.morantest(0OLS,listw_10nn_dates)
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balt.moran

lmtest<-1m.LMtests(OLS,listw_10nn_dates,test=c("LMerr","LMlag"))

Imtest

LjﬁLéé‘jgdu»OLaJ§‘L§ngLAA L;Q[ﬁ

SLM <-lagsarlm(PRICE~DWELL+NBATH+PATIO+FIREPL+AC+BMENT+GAR+CITCOU+LOTSZ,
data=baltimore, listw_10nn_dates, type="lag")

summary (SLM)

SDM <- lagsarlm(PRICE~DWELL+NBATH+PATIO+FIREPL+AC+BMENT+GAR+CITCOU+LOTSZ,
data=baltimore, listw_10nn_dates, type="durbin")

summary (SDM)

SEM <- errorsarlm(PRICE~DWELL+NBATH+PATIO+FIREPL+AC+BMENT+GAR+CITCOU+LOTSZ,
data=baltimore, listw_10nn_dates, method="eigen", quiet=FALSE)

summary (SEM)

SAC <- sacsarlm(PRICE~DWELL+NBATH+PATIO+FIREPL+AC+BMENT+GAR+CITCOU+LOTSZ,

data=baltimore, listw_10nn_dates)

(OB = 050))) pldd (Kcwrsss jga> 0 Keal Gee)l

bptest.sarlm(SLM)
bptest.sarlm(SDM)
bptest.sarlm(SEM)

bptest.sarlm(SAC)

o3l b o b sl b (2Ll 32 (9590 (g Sy Joe 531 sl 03 Y Sl ginns
;St4§T£>Ua‘)an}‘

library(GWmodel)
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dmat <- gw.dist(coords,focus=0,p=2,theta=0,longlat=F)

bw <- bw.gwr (PRICE~DWELL+NBATH+PATIO+FIREPL+AC+BMENT+GAR+CITCOU+LOTSZ,
data=SpatialPointsDataFrame (coords,baltimore) ,approach="AIC",kernel="gaussian",
adaptive=T,p=2,theta=0,longlat=F,dMat=dmat) # 33 nearnighber

gwr.res <- gwr.basic(PRICE~DWELL+NBATH+PATIO+FIREPL+AC+BMENT+GAR+CITCOU+LOTSZ,
data=SpatialPointsDataFrame (coords,baltimore), bw=bw,

kernel = "gaussian",adaptive=TRUE, dMat=dmat)

gwr.res
IGWR <l Ol ygisd

library(spdep)

library(GWmodel)

coords<-cbind(baltimore$X,baltimore$Y)

dmat<-gw.dist (coords,focus=0,p=2,theta=0,longlat=F)

bw<-bw.gwr (PRICE~DWELL+NBATH+PATIO+FIREPL+AC+BMENT+GAR+CITCOU+LOTSZ,
data=SpatialPointsDataFrame (coords,baltimore) ,approach="AIC",kernel="gaussian",
adaptive=T,p=2,theta=0,longlat=F,dMat=dmat)

y<-as.matrix(baltimore$PRICE)
x<-cbind(baltimore$DWELL,baltimore$NBATH,baltimore$PATIO,baltimore$FIREPL,

baltimore$AC,baltimore$BMENT ,baltimore$GAR,baltimore$CITCOU,baltimore$LOTSZ)

modparcov <- function (y, x, w)  #GWR/LWR

{
Xpw <= t (%) hxtow #w matrice diagonale
invxpwx <- solve (xpw*%x)
b <- invxpwx%*% (xpw/*hy) #kx1 weighted least squares
resid <~y -x%*hb #nx1
gresid <- t(resid)px)wlh*%resid
c <- invxpwx%*%xpw
s <= xhxYe
vl <- sum(diag(s))
v2 <- sum(diag(t(s)%*%s))
varresid <- qresid/(nrow(x)-2xvi+v2) #sigma2

ccp <= chx%t(c)
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res <- 1ist()

res$par <= b #kx1
res$cov <- ccp*as.numeric(varresid) #kxk
res

testpar <- function (pl, p2, covl, cov2, wl, w2) #wald test
{

ni <- as.numeric(sum(diag(w1)))

n2 <- as.numeric(sum(diag(w2)))

pcov <- (nl*covi+n2#*cov2)/(nl+n2) #pooled var-cov beta
t <= t(p1-p2) %*%solve (pcov) %*% (p1-p2)

t

awsreg <- function (y,x,coords,bw,tau,niter,conv,eta,numout,sout) #conv=omega
{

x <- as.matrix(x)

y <- as.matrix(y)

codic <- l:nrow(x)

clas <- rep(0,nrow(x))

woutl <- rep(0,nrow(x))

vdist <- as.matrix(gw.dist(coords,focus=0,p=2,theta=0,longlat=F)) #dmat
knn <- knn2nb(knearneigh(coords,k=bw))

nbdist <- nbdists(knn,coords)

#w<-matrix(0,nrow(vdist) ,ncol(vdist))

#for (i in 1:nrow(vdist)){

#for (j in 1l:ncol(vdist)){

# wli,jl <- exp(-vdistl[i,j]l/max(nbdist[[i]])) #esponenziale
#1}

w<-matrix(0,nrow(vdist) ,ncol(vdist))
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for (i in 1:nrow(vdist)){
for (j in 1l:ncol(vdist)){

wli,jl <- exp(-0.5%(vdist[i,j]/max(nbdist[[i]]))~2) #gaussiana
1}

#w<-matrix(0,nrow(vdist) ,ncol(vdist)) #bisquare
#for (i in 1:nrow(vdist)){

#for (j in 1l:ncol(vdist)){

# if (vdist[i,jl<max(nbdist[[i]1]))

# wli,jl <~ (1-(vdist[i,j]l/max(nbdist[[i]]))~2)"2

# else wli,j] <- 0.00001
#1}
#w<-matrix (0,nrow(vdist) ,ncol(vdist)) #tricube

#for (i in 1l:nrow(vdist)){

#for (j in 1l:ncol(vdist)){

# if (vdist[i,j]<max(nbdist[[i]]))

#wli,jl <- (1-(vdistl[i,jl/max(nbdist[[i]]1))~3)"3

# else wli,jl <= 0.00001
#}}

wnew <- matrix(0,nrow(x),nrow(x))
parm  <- matrix(0,nrow(x),ncol(x))  #matrice parametri nxk
gresid <- rep(0,length=nrow(x))

listcov <- list()

nout <- 0
j <=0
differ <- 1
while (differ > conv && (j <- j+1)<=niter)
{
listw<-1list()
for (i in 1:ncol(w))

{
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listwl[[i]ll<-diag(w[,i]) #wl[i,] pesi x riga
}
for (i in 1l:nrow(x))
{
wls <- modparcov(y, x, listw[[i]l])
parm[i,] <- wls$par
listcov[[i]]<- wls$cov
}
for (u in 1:(nrow(x)-1)) #test
{
wnew[u,u] <- 1
for (v in (u+1):nrow(x))
{
if (wlu,v] < conv)
{
wnewl[u,v] <- 0
wnew[v,u] <- wnewl[u,v]
}
else
{
#wnew[u,v] <- exp(-testpar(parm[u,],parm([v,],
#listcov[[ul]l,listcov[[v]],listwl[[ull,listw[[v]])*tau)

wnew[u,v] <- exp(-0.5*(testpar(parm(u,],parm[v,],

#tesponenziale

listcov[[ul]l,listcov[[v]],listw[[ul],listw[[v]])*tau)~2) #gaussiana

wnew[v,u] <- wnewl[u,v]

}

}

wnew [nrow(x) ,nrow(x)] <- 1

#wnew2<-matrix(0,nrow(vdist) ,ncol(vdist))
#for (i in 1:nrow(vdist)){

#for (h in 1:ncol(vdist)){

#esponenziale

# wnew2[i,h]<-wnew[i,h]l*exp(-vdist[i,h]/(max(nbdist[[i]]1)*j))
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#}}

#wnew<-wnew2

}

wnew2<-matrix(0,nrow(vdist) ,ncol(vdist)) #gaussiana
for (i in 1:nrow(vdist)){
for (h in 1:ncol(vdist)){

wnew2 [i,h]<-wnew[i,h]*exp(-0.5%(vdist[i,h]/(max(nbdist[[i]1])*]))"2)
1

wnew<-wnew2

differ <- max(abs(w-wnew))

W <- eta*w+(l-eta)*wnew
for (i in 1:nrow(x)) #controllo outlier
{

wcontr <- w[,i]

woutl[i] <- length(wcontr[wcontr > sout])
}
selez <- which(woutl[1l:nrow(x)] < numout)
if (length(selez) > 0)
{

nout <- nout + length(selez)

X <- x[-selez,]

y <- y[-selez,]

codic <- codic[-selez]

vdist <- vdist[-selez,-selez]

W <- w[-selez,-selez]

wnew <- wnew[-selez,-selez]
}

print(c(j,differ,nout))

ncl <- 0

for (i in 1:(arow(x)-1))

{
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if (clas[codic[i]] < 1)
{
ncl <- ncl + 1
clas[codic[i]] <- ncl
for (j in (i+1) :nrow(x))
{
if (w[i,jl > 0.9) clas[codic[j]] <- clas[codic[i]]
}

}

if (clas[nrow(x)] < 1) clas[nrow(x)] <- ncl + 1
clas[clas == 0] <- NA
clas

3

# alfa/2
tau<-qchisq(p=0.100,df=1) #0.015
tau<-qchisq(p=0.050,df=1) #0.004

tau<-qchisq(p=0.025,df=1) #0.001 tau alfa=0.05

system.time(

kk <- awsreg(y,x,coords=coords,bw=bw,tau=0.001,
niter=200,conv=0.0001,eta=0.5,numout=20,sout=1e-05) #eta=memory parameter
)

kk

kk([is.na(kk)] <- max(kk,na.rm = TRUE)+1

# if more than 8 groups (no missing)

kki1<-kk

kk1 [kk>8]<-0
plot(baltimore$X,baltimoredY,cex=1,pch=20,col=kk1)
kk2<-kk

kk2[kk<9]<-0
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points(baltimore$X,baltimore$Y, cex=1,pch=12, col=kk2)

plot(baltimore$X,baltimore$Y, cex=1,pch=1,col=kk,xlab="long",ylab="1lat")

Lol (g 9 Wools 51,31 (sl p3¥ (glaasls

groupl = baltimore[kk==1,]
grouplx<-cbind (group1$DWELL, group1$NBATH, group1$PATIO, groupl$FIREPL,
groupl$AC, groupl1$BMENT, groupl$GAR, group1$CITCOU, group1$LOTSZ) # X regiml

group2 = baltimore[kk==2,]
group2x<-cbind (group2$DWELL, group2$NBATH, group2$PATIO0, group2$FIREPL,
group2$AC, group2$BMENT, group2$GAR, group2$CITCOU, group2$L0TSZ) # X regim2

newy = cbind(t(baltimore$PRICE [kk==1]),t(baltimore$PRICE [kk==2]))
newy = t(newy)
newx = rbind(cbind(1,grouplx,matrix(0,nr=nrow(grouplx),nc=ncol(group2x)+1)),

cbind (matrix (0,nr=nrow(group2x) ,nc=ncol(groupix)+1),1,group2x))

newbalt = cbind(newy,newx) #new baltimore data set

newbalt = data.frame(newbalt)

names (newbalt) = C("PRICE","interceptl“,"DWELLl","NBATHl","PATIDl",
"FIREPL1","AC1","BMENT1","GAR1","CITCOU1","LOTSZ1","intercept2",
"DWELL2","NBATH2","PATIO2","FIREPL2",6"AC2",

"BMENT2", "GAR2","CITCOU2","LOTSZ2")

o5y b (omolasdl sla Jow b5l g s (59 pwile (e sl o3 Ol jgmns
& L.s-.!L“"é

coordinatl = cbind(group1$X,groupl$yY)

coordinat2 = cbind(group2$X,group2$Y)
coordsl = rbind(coordinatl,coordinat2) #new coordinat for baltimor data set

knnl <- knn2nb(knearneigh(coordsl,k=10))
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listw_10nn_datesl <- nb2listw(knnl)

SLM.ES <- lagsarlm(PRICE~-1+interceptl+intercept2+DWELL1+DWELL2+
NBATH1+NBATH2+PATIO1+PATI02+FIREPL1+FIREPL2+AC1+AC2+
BMENT1+BMENT2+GAR1+GAR2+CITCOU1+CITCOU2+LOTSZ1+L0OTSZ2,
data=newbalt, listw_10nn_datesl, type="lag")

summary (SLM.ES)

SDM.ES <- lagsarlm(PRICE~-1+interceptl+intercept2+DWELL1+DWELL2+
NBATH1+NBATH2+PATIO1+PATI02+FIREPL1+FIREPL2+
AC1+AC2+BMENT1+BMENT2+GAR1+GAR2+CITCOU1+CITCOU2+L0OTSZ1+L0OTSZ2,
data=newbalt, listw_10nn_datesl, Durbin=~DWELL1+DWELL2+NBATH1+NBATH2+
PATIO1+PATIO2+FIREPL1+FIREPL2+AC1+AC2+BMENT1+
BMENT2+GAR1+GAR2+CITCOU1+CITCOU2+L0OTSZ1+L0OTSZ2)

summary (SDM.ES)

SEM.ES <- errorsarlm(PRICE~-1+interceptl+intercept2+DWELL1+DWELL2+
NBATH1+NBATH2+PATIO1+PATIO2+FIREPL1+FIREPL2+AC1+AC2+
BMENT1+BMENT2+GAR1+GAR2+CITCOU1+CITCOU2+L0OTSZ1+L0OTSZ2,
data=newbalt, listw_10nn_datesl, method="eigen", quiet=FALSE)

summary (SEM.ES)

SAC.ES <- sacsarlm(PRICE~-1+interceptl+intercept2+DWELL1+DWELL2+
NBATH1+NBATH2+PATIO1+PATIO2+FIREPL1+FIREPL2+AC1+AC2+
BMENT1+BMENT2+GAR1+GAR2+CITCOU1+CITCOU2+L0OTSZ1+L0TSZ2,
data=newbalt, listw_10nn_dates1)

summary (SAC.ES)
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library(spdep)
data(house)

plot (coordinates(house),cex=.4,pch=19)

subhouse<-subset (house,house$long>507000 & house$long<514000
& house$lat>216000 & house$lat<223000 & house$s1993==1)

points(coordinates (subhouse),cex=.4,pch=19,col="blue")

coords<- coordinates(subhouse)

knn <- knn2nb(knearneigh(coords,k=10))

listw_10nn_dates <- nb2listw(knn)

OLS <- lm(price~yrbuilt+TLA+baths+halfbaths+garagesqft+lotsize,
data=subhouse)

summary (OLS)

balt.moran <- lm.morantest(0OLS,listw_10nn_dates)

balt.moran

lmtest<-1lm.LMtests(OLS,listw_10nn_dates,test=c("LMerr","LMlag"))

Imtest

SLM <- lagsarlm(price~yrbuilt+TLA+baths+halfbaths+garagesqft+lotsize,
data=subhouse, listw_10nn_dates, type="lag",tol.solve = 1.39885e-19)

summary (SLM)

SDM <- lagsarlm(price~yrbuilt+TLA+baths+halfbaths+garagesqft+lotsize,

data=subhouse, listw_10nn_dates, type="mixed",tol.solve = 1.39885e-19)
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summary (SDM)

SEM <- errorsarlm(price~yrbuilt+TLA+baths+halfbaths+garagesqft+lotsize,
data=subhouse, listw_10nn_dates, method="eigen",
quiet=FALSE,tol.solve = 1.39885e-19)

summary (SEM)

(OB —ay 05))) 2lad (Sandgs j5a> 55 oKaal oo

bptest.sarlm(SLM)
bptest.sarlm(SEM)

bptest.sarlm(SDM)

0oLl b aioge Wb L b (23l (9590 (g Sy S (351 sl 03 Y Sl
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library(GWmodel)

dmat<-gw.dist (coords,focus=0,p=2,theta=0,longlat=F)

bw<-bw.gwr (price~yrbuilt+TLA+baths+halfbaths+garagesqft+lotsize,
data=SpatialPointsDataFrame (coords, subhouse@data),
approach="AIC" ,kernel="gaussian",adaptive=T,p=2,

theta=0,longlat=F,dMat=dmat) #19 nearnighber

gwr.resl<-gwr.basic(price~yrbuilt+TLA+baths+halfbaths+garagesqft+lotsize,
data=SpatialPointsDataFrame(coords,subhouse@data), bw=bw,
kernel = "gaussian",adaptive=TRUE, dMat=dmat)

gwr.resl
IGWR Zéla, &l jgiws

library(spdep)
library(GWmodel)

dmat<-gw.dist (coords,focus=0,p=2,theta=0,longlat=F)
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bw<-bw.gwr (price~yrbuilt+TLA+baths+halfbaths+garagesqft+lotsize,
data=SpatialPointsDataFrame (coords, subhouse@data),
approach="AIC" ,kernel="gaussian",adaptive=T,p=2,

theta=0,longlat=F,dMat=dmat) #19 nearnighber
y<-as.matrix(subhouse$price)
x<-cbind (subhouse$yrbuilt, subhouse$TLA, subhouse$baths,

subhouse$halfbaths,subhouse$garagesqft,subhouse$lotsize)

modparcov <- function (y, x, w)  #GWR/LWR

{
Xpw <= t(x) hxlhw #w matrice diagonale
invxpwx <- solve (xpw’*%x)
b <- invxpwx)*% (xpwh*%y) #kx1 weighted least squares
resid <-y-x%*hb #nx1
gresid <- t(resid)%*%wix%resid
c <- invxpwx/%*hxpw
s <= x%h*%hc
vl <- sum(diag(s))
v2 <- sum(diag(t(s)%*%s))
varresid  <- gresid/(nrow(x)-2xv1+v2) #sigma?2
ccp <= ch*%t(c)
res <- list()
res$par <- b #kx1
res$cov <- ccp*as.numeric(varresid) #kxk
res
}

testpar <- function (pl, p2, covl, cov2, wl, w2) #wald test
{

ni <- as.numeric(sum(diag(wl)))

n2 <- as.numeric(sum(diag(w2)))

pcov <- (nl*covi+n2*cov2)/(nl+n2) #pooled var-cov beta
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t <- t(pl-p2)%*Ysolve (pcov) %*% (pl-p2)

awsreg <- function (y,x,coords,bw,tau,niter,conv,eta,numout,sout) #conv=omega
{

X <- as.matrix(x)

y <- as.matrix(y)

codic <- 1:nrow(x)

clas <- rep(0,nrow(x))

woutl <- rep(0,nrow(x))

vdist <- as.matrix(gw.dist(coords,focus=0,p=2,theta=0,longlat=F)) #dmat
knn <- knn2nb(knearneigh(coords,k=bw))

nbdist <- nbdists(knn,coords)

#w<-matrix(0,nrow(vdist) ,ncol(vdist))

#for (i in 1:nrow(vdist)){

#for (j in 1:ncol(vdist)){

# wli,jl <- exp(-vdistl[i,jl/max(nbdist[[i]])) #esponenziale
#1}

w<-matrix(0,nrow(vdist) ,ncol(vdist))
for (i in 1:nrow(vdist)){
for (j in 1l:ncol(vdist)){
wli,jl <- exp(-0.5%(vdist[i,j]/max(nbdist[[i]]))~2)  #gaussiana
1}

#w<-matrix (0,nrow(vdist) ,ncol(vdist)) #bisquare
#for (i in 1:nrow(vdist)){

#for (j in 1l:ncol(vdist)){

# if (vdist[i,jl<max(nbdist[[i]]))

#wli,jl <- (1-(vdist[i,jl/max(nbdist[[i]]))"2)"2

# else wli,j] <- 0.00001
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#}}

#w<-matrix (0,nrow(vdist) ,ncol(vdist)) #tricube
#for (i in 1:nrow(vdist)){

#for (j in 1l:ncol(vdist)){

# if (vdist[i,jl<max(nbdist[[i]1]))

#wli,jl <- (1-(vdistl[i,jl/max(nbdist[[i]1]))~3)"3

# else wl[i,j] <- 0.00001

#1}

wnew <- matrix(0,nrow(x),nrow(x))
parm  <- matrix(0,nrow(x),ncol(x))
gresid <- rep(0,length=nrow(x))

listcov <- 1list()

nout <- 0
j <0
differ <- 1
while (differ > conv && (j <- j+l1)<=niter)
{
listw<-1list()
for (i in 1:ncol(w))
{
listw[[il]<-diag(w[,i])
}
for (i in 1l:nrow(x))
{
wls <- modparcov(y, x, listw[[i]])
parm[i,] <- wls$par
listcov[[i]l]<- wls$cov
}
for (u in 1:(nrow(x)-1)) #test
{

wnew[u,u] <- 1
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for (v in (u+1) :nrow(x))

{
if (wlu,v] < conv)
{
wnew[u,v] <- 0
wnew[v,u] <- wnewl[u,v]
}
else
{
#wnew[u,v] <- exp(-testpar(parml[u,],parm[v,],listcov[[ul],
#listcov[[v]],listwl[ul]l,listw[[v]])*tau) #esponenziale
wnew[u,v] <- exp(-0.5*(testpar(parm([u,],parm(v,],listcov[[ul]l,
listcov[[v]],listw[[ul],listw[[v]])*tau) ~2) #gaussiana
wnew[v,u] <- wnewl[u,v] #per simmetria
}
}

}

wnew [nrow(x) ,nrow(x)] <- 1

#wnew2<-matrix(0,nrow(vdist) ,ncol(vdist)) #esponenziale
#for (i in 1:nrow(vdist)){

#for (h in 1:ncol(vdist)){

#  wnew2[i,h]<-wnew[i,h]*exp(-vdist[i,h]/(max(nbdist[[i]])*j))

#}}

#wnew<-wnew2

wnew2<-matrix(0,nrow(vdist) ,ncol(vdist)) #gaussiana

for (i in 1l:nrow(vdist)){

for (h in 1:ncol(vdist)){
wnew2[i,h]<-wnew[i,h]*exp(-0.5%(vdist[i,h]/(max(nbdist[[i]])*j))"2)

}r

wnew<-wnew2
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differ <- max(abs(w-wnew))

W <- eta*w+(l-eta)*wnew

for (i in 1l:nrow(x)) #controllo outlier
{
wecontr <- w[,i]
woutl[i] <- length(wcontr[wcontr > sout])
}
selez <- which(woutl[l:nrow(x)] < numout)
if (length(selez) > 0)
{
nout <- nout + length(selez)
x <- x[-selez,]
y <- y[-selez,]
codic <- codic[-selez]
vdist <- vdist[-selez,-selez]
w <- w[-selez,-selez]
wnew <- wnew[-selez,-selez]
}
print(c(j,differ,nout))
}
ncl <- 0
for (i in 1:(nrow(x)-1))
{
if (clas[codic[il] < 1)
{
ncl <-ncl + 1
clas[codic[i]] <- ncl
for (j in (i+1) :nrow(x))
{
if (wli,jl > 0.9) clas[codic[jl] <- clas[codic[i]]
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if (clas[nrow(x)] < 1) clas[nrow(x)] <- ncl + 1
clas[clas == 0] <- NA

clas

# alfa/2
tau<-qchisq(p=0.100,df=1) #0.015
tau<-qchisq(p=0.050,df=1) #0.004

tau<-qchisq(p=0.025,df=1) #0.001 tau alfa=0.05

system. time (
kk<-awsreg(y,x,coords=coords,bw=bw,tau=0.001,niter=200,
conv=0.0001,eta=0.5,numout=20, sout=1e-05)

)
kk

kk[is.na(kk)] <- max(kk,na.rm = TRUE)+1

# if more than 8 groups (no missing)

kki1<-kk

kk1 [kk>8]<-0

plot (coordinates(subhouse),cex=.1,pch=20,col=kkl)
kk2<-kk

kk2[kk<9]<-0

points(coordinates(subhouse) ,cex=.6,pch=12,col=kk2)

plot (coordinates(subhouse),cex=.6,pch=19,col=kk)
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groupl subhouse [kk==1, ]

group2 = subhouse [kk==2,]

group3 = subhouse[kk==3,]
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group4 = subhouse [kk==4,]

newy = cbind(t(subhouse$price[kk==1]),t(subhouse$price[kk==2]),
t (subhouse$price [kk==3]) ,t (subhouse$price [kk==4]))
newy = t(newy)

dim(newy)

grouplx<-cbind (1, groupl$yrbuilt,groupl$TLA,groupl$baths,

groupl$halfbaths,groupl$garagesqft,groupli$lotsize) # X regiml

group2x<-cbind (1, group2$yrbuilt, group2$TLA, group2$baths,

group2$halfbaths, group2$garagesqft,group2$lotsize) # X regim2

group3x<-cbind (1, group3$yrbuilt,group3$TLA, group3$baths,

group3$halfbaths, group3$garagesqft,group3$lotsize) # X regim3

group4x<-cbind (1, group4$yrbuilt, group4$TLA, group4$baths,

group4$halfbaths, group4$garagesqft,groupsd$lotsize) # X regimé

newx = as.matrix(bdiag(grouplx,group2x,group3x,group4x))

dim(newx)
newsubhouse = cbind(newy,newx) #new house data set
newsubhouse = data.frame(newsubhouse)

names (newsubhouse)

names (newsubhouse) = c("price","interceptl","yrbuilti","TLA1",
"baths1","halfbathsl","garagesqftl","lotsizel","intercept2","yrbuilt2",

"TLA2" ,"baths2","halfbaths2","garagesqft2","lotsize2","intercept3","yrbuilt3",
"TLA3","baths3","halfbaths3","garagesqft3","lotsize3","intercept4",
"yrbuilt4","TLA4","baths4","halfbaths4",'"garagesqft4","lotsize4d"

)
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coordinatl = cbind(groupl$long,groupl$lat)
coordinat2 = cbind(group2$long,group2$lat)
coordinat3 = cbind(group3$long,group3$lat)
coordinat4 = cbind(group4$long,groupd$lat)

coordsl = rbind(coordinatl,coordinat2,coordinat3,
coordinat4) #new coordinat for baltimor data set
knn1 <- knn2nb(knearneigh(coordsl,k=10))

listw_10nn_datesl <- nb2listw(knnl)

SLM.ES <- lagsarlm(price~-l+interceptl+intercept2+intercept3+intercepté+
yrbuiltl+yrbuilt2+yrbuilt3+yrbuilt4+

TLA1+TLA2+TLA3+TLA4+

bathsl+baths2+baths3+baths4+
halfbathsl+halfbaths2+halfbaths3+halfbaths4+
garagesqftl+garagesqft2+garagesqft3+garagesqfti+
lotsizel+lotsize2+lotsize3+lotsize4,

data=newsubhouse, listw_10nn_datesl,

type="1lag", tol.solve= 1.58119e-19)

summary (SLM.ES)

options("scipen"=100)

f <- price ~ yrbuiltl+yrbuilt2+yrbuilt3+yrbuilté+
TLA1+TLA2+TLA3+TLA4+

bathsl+baths2+baths3+baths4+
halfbathsl+halfbaths2+halfbaths3+halfbaths4+
garagesqftl+garagesqft2+garagesqft3+garagesqfté+

lotsizel+lotsize2+lotsize3+lotsized

SDM.ES <- lagsarlm(price~-1+interceptl+intercept2+intercept3+intercepts+



0 s oals gladel

yrbuilti+yrbuilt2+yrbuilt3+yrbuilt4+
TLA1+TLA2+TLA3+TLA4+
bathsl+baths2+baths3+baths4+
halfbathsl+halfbaths2+halfbaths3+halfbaths4+
garagesqftl+garagesqft2+garagesqft3+garagesqfté+
lotsizel+lotsize2+lotsize3+lotsize4,
data=newsubhouse, listw_10nn_datesl,
Durbin=as.formula(delete.response(terms(f))),
type="mixed", tol.solve= 1.58119e-19)

summary (SDM.ES)

SEM.ES <- errorsarlm(price~-1+interceptl+intercept2+intercept3+intercept4+
yrbuiltl+yrbuilt2+yrbuilt3+yrbuilt4+

TLA1+TLA2+TLA3+TLA4+

bathsl+baths2+baths3+baths4+

halfbathsl+halfbaths2+halfbaths3+halfbaths4+
garagesqftl+garagesqft2+garagesqft3+garagesqfti+
lotsizel+lotsize2+lotsize3+lotsize4,

data=newsubhouse, listw_10nn_datesl,

method="eigen", quiet=FALSE,tol.solve= 1.58119e-19)

summary (SEM.ES)
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Abstract

Many experimental studies need to use variables that are influenced by their geographical locations.
In such cases, to consider the spatial structure of data are essential and ignoring this structure re-
sults in to lose some relevant information. To deal with such data, the classical linear regression
model is not efficient. Indeed, the spatial structure leads to the violation of homogeneity and uncor-
relation assumptions. Hence, we should use some appropriate spatial models. To have sufficient
flexibility, we need a model that considers both spatial heterogeneity and dependency, simulta-
neously. However, the real heterogeneity and dependency structure of data is usually unknown.
Furthermore, there is no available prior information about this structure.

In this thesis, we use an iterative locally weighted regression approach to determine homoge-
nous spatial regions, named as spatial regimes. Next, we apply these regimes in a class of spatial
autoregressive models, known as spatial econometric models. We compare the proposed models
with the linear regression model and classical spatial econometric models based on the Akaike
information criterion. The results show a better performance of econometric models with the en-

dogenous spatial regimes.

Keywords: Spatial heterogeneity, Spatial dependence, Spatial regimes, Spatial econometrics, En-

dogenous spatial regime econometric models.
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