# R code for analysis of cpb data using spdep

library(foreign)

library(tripack)

library(SparseM)

library(RColorBrewer)

library(sp)

library(maptools)

library(spdep)

cpb1b <- read.table("cpb2.dat", header=T)  # read in data

                  # cpb1b [,18] holds CPB equivalents

# preliminary model for stepwise regression

fit0d <- lm(sqrt(CPB.equivs) ~ TILLAGE + PLANT.TIME.LATE + mulch1 + mulch2 +

            b.AB.west + block.D + b.D.west + b.CD + b.C.east, data=cpb1b)

# stepwise regression

fitd.stp <- step (fit0d, scope=list(upper=~ TILLAGE + PLANT.TIME.LATE +

              mulch1 + mulch2 + b.A.north + b.AB + b.AB.east +

              b.B.south + b.AB.west + b.C.east + b.CD + b.CD.south +

              b.D.west + b.CD.north + block.A + block.B + block.C + block.D +

              TILLAGE*mulch1 + TILLAGE*mulch2 + PLANT.TIME.LATE*mulch1 +

              PLANT.TIME.LATE*mulch2, lower= ~1), direction="both")

# resulting model:

# lm(formula = sqrt(CPB.equivs) ~ TILLAGE + PLANT.TIME.LATE + mulch2 + 

#    b.AB.west + block.D + b.D.west + b.CD + b.C.east + b.AB.east + 

#    PLANT.TIME.LATE:mulch2 + TILLAGE:mulch2, data = cpb1b)

#

# define neighborhood using common border length

spcovmtx <- read.table("spcovmtx.dat",header=FALSE)  # this matrix was created

                                                     # outside R, the pattern is

                                                     # given in handout

spcovmtx <- as.matrix(spcovmtx)

spcovmtx <- spcovmtx / (384/36)  # so the spatial weights sum to n = 36

# cpblw.M is the matrix of spatial weights used subsequently

cpblw.M <- mat2listw (spcovmtx, row.names=paste(cpb1b[,1],cpb1b[,2],sep="."))

# Moran's I on residuals

moran.plot(cpb1b[,"CPB.equivs"]- (predict(fitd.stp))^2,cpblw.M,labels=FALSE,

           quiet=TRUE,xlab="detrended sqrt (CPB.equivs)",

           ylab="spatially lagged detrended sqrt (CPB.equivs)", bty="l", main="")

#

# what kind of model is best?

print (lm.LMtests(fitd.stp,cpblw.M, test=c("LMerr","RLMerr","LMlag",

                                      "RLMlag","SARMA")))

# results from this suggest that lag model is better than error model

# SAR lag model

cpb.lag.M <- lagsarlm (formula = sqrt(CPB.equivs) ~ TILLAGE + PLANT.TIME.LATE +

    mulch2 + b.AB.west + block.D + b.D.west + b.CD + b.C.east + b.AB.east + 

    PLANT.TIME.LATE:mulch2 + TILLAGE:mulch2, data = cpb1b, cpblw.M)

# moran.test

moran.test(residuals(cpb.lag.M),cpblw.M, alternative="two.sided")

#diagnostics plots

par(mfrow=c(1,2))

moran.plot(residuals(cpb.lag.M),cpblw.M,labels=FALSE,quiet=TRUE,

           xlab="residuals (lag model)", ylab="spatially lagged residuals",

           bty="l", main="")

qqnorm(residuals(cpb.lag.M), bty="l", main="")

qqline(residuals(cpb.lag.M),col=2)

# SAR error model

cpb.err.M <- errorsarlm (formula = sqrt(CPB.equivs) ~ TILLAGE +

    PLANT.TIME.LATE + mulch2 + b.AB.west + block.D + b.D.west +

    b.CD + b.C.east + b.AB.east + PLANT.TIME.LATE:mulch2 +

    TILLAGE:mulch2, data = cpb1b, cpblw.M)

# diagnostics plots---these are a little different because "residuals" for

# this model need to be obtained by subtracting out Xb (trend) from y.  Residuals

# obtained using residuals(cpb.err.M) also have the "signal" subtracted out,

# leaving only uncorrelated error (we want u = signal + noise)

resid.err2 <- sqrt(cpb1b[,18]) - attributes(predict(cpb.err.M))$trend

# attributes(predict(cpb.err.M))$trend == as.vector(sqrt(cpb1b[,18]) - Xb),

# i.e. this is y - Xb

moran.test(resid.err2,cpblw.M, alternative="two.sided")  

#

par(mfrow=c(1,2))

moran.plot(resid.err2,cpblw.M,labels=FALSE,quiet=TRUE,xlab="residuals (error model)",

           ylab="spatially lagged residuals", bty="l", main="")

qqnorm(residuals(cpb.err.M), bty="l", main="")

qqline(residuals(cpb.err.M),col=2)

#

# CAR model

cpb.autolm <- spautolm (formula = sqrt(CPB.equivs) ~ TILLAGE +

    PLANT.TIME.LATE + mulch2 + b.AB.west + block.D + b.D.west +

    b.CD + b.C.east + b.AB.east + PLANT.TIME.LATE:mulch2 +

    TILLAGE:mulch2, data = cpb1b, cpblw.M, family="CAR")

#

moran.test(residuals(cpb.autolm),cpblw.M)

#

#diagnostics plots

par(mfrow=c(1,2))

moran.plot(residuals(cpb.autolm),cpblw.M,labels=FALSE,quiet=TRUE,

    xlab="residuals (lag model)", ylab="spatially lagged residuals",

    bty="l", main="")

qqnorm(residuals(cpb.autolm), bty="l", main="")

qqline(residuals(cpb.autolm),col=2)

