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Min=min(yearly.pred[, -1]); Max=max(yearly.pred[, -1])
plot(yearly.pred[, cO, 2)], type="n", ylim=c(Min, Max),

xlab="Year", ylab="Fitted Yearly Average")

for(j in 2:(length(b)+1))
{

lines(yearly.pred[, cO, j)], type="l")
}

abline(v=year.tmp, lty=9)

# 3. Fit random effect model for Y=XS04
source("core_functions_for_random_effect_model.txt")
Y=XS04.region
p=1.00000001
tmp=randeffectmodel(p)

residuals=tmp$Residual
plot(residuals)
par(mfrow=c(2,1))
hist(residuals)
qqnorm(residuals)
par(mfrow=c(1,1))

pp=1+10-(-(14:8))
ss=NULL
for(i in 1:length(pp))
{

p=pp[i]
tmp=randeffectmodel(p)
ss=c(ss, tmp[7])

}

ss
51959.80208056762
51959.80208056787
51959.80208056926
51959.80208058457
51959.80208073700
51959.80208226149
51959.80209750579

pp
1.00000000000001
1.00000000000010
1.00000000000100
1.00000000001000
1.00000000010000
1.00000000100000
1.00000001000000

ss=as.numeric(ss)
cbind(pp, ss)
#
# [1 ,]
# [2 ,]
# [3 ,]
# [4 ,]
# [5 ,]
# [6 ,]
# [7 ,]
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a=c (0.3224195, -0.0229812)
b=c (0.0925581, -0.3076629, -0.5121035,

-0.5887012, 0.2733505, -0.3045168,
0.0028559, -0.2272820, 0.1994109,
-0.0509145, -0.2163151, -0.0291097,
-0.3167065, -0.4804191)

b=c(O, b)

-0.2602505,
0.2145105,

0.1227016,
-0.2197286,

average.season=mean(c(0.446723, 0.736173, 0.311680))
year.tmp=1995:2006
yearly.pred=matrix(NA, nrow=length(year.tmp), ncol=length(b)

+1)
yearly. pred [, 1] =year. tmp
CO=repU, length(year.tmp))
C1=year.tmp-min(year.tmp)
temp=cbind(CO, C1)%*%a

for(j in 2:(length(b)+1))
{

yearly.pred[, j]=exp(b[j-1]+temp+average.season)
}

Min=min (yearly. pred [, -1]); Max=max (yearly. pred [, -1])
plot(yearly.pred[, cU, 2)], type=" n ", ylim=c(Min, Max),

xlab=IYear", ylab="Fitted Yearly Average")

fodj in 2: (length(b)+1))
{

lines(yearly.pred[, cU, j)), type="l")
}

abline(v=year.tmp, lty=9)

# 4. Fit random effect model for Y=HPLS
source("core_functions_for_random_effect_model.txt")
Y=HPLS.region
p=2
tmp=randeffectmodel(p)

residuals=tmp$Residual
plot(residuals)
par(mfrow=c(2,1))
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hist(residuals)
qqnorm(residuals)
par(mfrow=c(1,1))

p=5
tmp=randeffectmodel(p)
residuals=tmp$Residual
plot(residuals)
par(mfrow=c(2,1))
hist(residuals)
qqnorm(residuals)
par (mfrow=c (1,1))

McMaster University (Statistics)

pp=c(3, 3.5, 4, 4.5, 4.75, 4.875, 5, 5.125, 5.25, 5.5, 6)
ss=NULL
for(i in 1:length(pp))
{

p=pp [iJ
tmp=randeffectmodel(p)
ss=c (ss, tmp [7J)

}

ss=as.numeric(ss)
cbind (pp, ss)

ss=c(46.7735, 40.7862, 37.0486, 35.0528, 34.5943, 34.4851,
34.4516,34.4910,34.6006,35.0227,36.6339)

(1: length(ss)) [ss==min(ss)J
# [1] 7

pp [7]
# [1J 5

plot (pp, ss, type="b", lty=1, pch=20,
xlab="Family Index p", ylab="Sum of Squared Residuals")

abline(v=pp[ss==min(ss)J, col="red", lty=2)

a=c (-3.0706356, -0.0369804)
b=c(0.02210645, -0.24611115,

-0.52986604, 0.14374770,
0.00781142, -0.18374934,
-0.09160097, -0.22211074,

-0.61042858,
-0.43280795,
0.16137660,
-0.21367409,
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-0.34760978, -0.45917592)
b=c(O, b)

McMaster University (Statistics)

average.season=mean(c(0.076363548, 0.338100107,
-0.000561807) )

year.tmp=1995:2006
yearly.pred=matrix(NA, nrow=length(year.tmp), ncol=length(b)

+1)
yearly. pred [, 1] =year. tmp
CO=rep Ci, length (year. tmp))
C1=year.tmp-min(year.tmp)
temp=cbind(CO, C1)%*%a

forCj in 2:(length(b)+1))
{

yearly.pred[, jJ=exp(b[j-1J+temp+average.season)
}

Min=min (yearly. pred [, -1]); Max=max (yearly. pred [, -1])
plot(yearly.pred[, cCi, 2)J, type="n", ylim=c(Min, Max),

xlab="Year", ylab="Fitted Yearly Average")
forU in 2:(length(b)+1))
{

lines(yearly.pred[, c(1, j)], type="l")
}

abline(v=year.tmp, lty=9)
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