Temporal Correlation in
Regression

Zuur et al., Chapter 6



Reed et al. (2007) analysed abundances of three bird species measured at
three islands in Hawaii. The data were annual abundances from 1956 to
2003. Here, we use one of these time series, moorhen abundance on the
island of Kauai, to illustrate how to deal with violation of independence.

Moorhen abundance on Kauai
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> library(AED); data(Hawaii)

> Hawall$Birds <- sagrt(Hawaii$Moorhen.Kauai)

> plot(Hawaii$Year, Hawaii$Birds, xlab = "Year",
vlab = "Moorhen abundance on Kauai")
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> library(nlme)
> MO <- gls(Birds ~ Rainfall + Year,

na.action = na.omit, data = Hawaii)
> summary (MO)



11 <- lis.na(HawaiiSBirds)

E <- residuals(MO, type = "normalized")
plot(Hawaii[l1,]SYear,E,type="1")

acf(E, main = "Auto-correlation plot for residuals")

M11<-Im(time~dist+climb,data=hills)
acf(residuals(M11))
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could model the entire covariance

var(€19sg) \
cov(£1959, £1958) var(€1959)
V =cov(e) = | cov(€1960, £1958) COV(E1960, £1959)

\COV(82003,81958) cov(€x003, €1959) -+ COV(£2003, £2002) var(82003))



or could make simplifying

assumptions:
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> Ml <- gls(Birds ~ Rainfall + Year,
na.action = na.omit, data = Hawaii ,
correlation = corCompSymm(form =~ Year))
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> M2 <- gls(Birds ~ Rainfall + Year,
na.action = na.omit, data = Hawailil,
correlation = corARl (form =~ Year))

> summary (M2)

AIC(MO,M1,M2)



