ST 793

Homework-1 : Solution
Salil Koner

1. Problem: 2.2

require(ggplot2)
require(gridExtra)

# CDF
pextval<-function(x,location,scale)q{
exp(-exp(-(x-location)/scale))

}

#Quantile

gextval<-function(t,location,scale){
-scale*log(-log(t))+location

}

# Denstity
dextval<-function(x, location=0, scale=1, log=T){
t <- (x - location)/scale
1ld<- - t - exp(-t)
if (log==T){
ft <- 1d - log(scale)

}
else {
ft <- exp(ld)/scale
}
return(ft)
}
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# Finding log-likelihood of #
# extreme wvalue distribution #
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1lk.extval<- function(mu,sigma, data=flow.max){
sum(dextval (x=data, location=mu, scale=sigma, log=T))

}
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# Optimizing negative log-likelihood #
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nllk.extval <- function(theta, data=flow.max){
-11k.extval (mu=theta[1], sigma=theta[2], data=data)
}



# Data

flow.max<-c(5550, 4380, 2370, 3220, 8050, 4560, 2100,
6840, 5640, 3500, 1940, 7060, 7500, 5370,
13100, 4920, 6500, 4790, 6050, 4560, 3210,
6450, 5870, 2900, 5490, 3490, 9030, 3100,
4600, 3410, 3690, 6420, 10300, 7240, 9130)

out <- nlm(nllk.extval, c(1,2), data=flow.max)
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# Maxzimum likelihood estimates #
oA Ao e A A A A A A A A A A A A A A KA A A KA K

muhat<-out$estimate[1]
sigmahat<-out$estimate[2]

muhat

## [1] 4395.145

sigmahat

## [1] 1882.495
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# Finding G- plot and CDF plot #

# of extreme wvalue distribution #
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x<-seq(1900,13200,1length.out=100) # a grid of wvalues
y<-pextval(x,muhat,sigmahat) # est. cdf for grid
ht <- 1:35/35 # heights for empirical cdf

di<- data.frame(flow=x, CDF=y, type='Estimated')
d2<- data.frame(flow=sort(flow.max), CDF=ht, type='Empirical')

cdfplot<-ggplot () +
geom_line(data=dl, aes(flow, CDF,colour='Estimated') , size=1) +
geom_point (data=d2, aes(flow, CDF, colour='Empirical')) +
labs(x='Maximum flow', title='Empirical and Estimated CDF (using MLE)') +
theme(plot.title = element_text(color="blue", size=14, hjust = 0.5),
axis.title = element_text(size=12),
axis.text = element_text(size=10, colour='darkblue'),
axis.line = element_line(colour = "blue",
size = 1, linetype = "solid"),
legend.title = element_blank(),
legend.position = ¢(0.8, 0.2))
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qgplot<-gplot (qextval (ppoints(flow.max),0,1),sort(flow.max)) +
labs(x='Theoretical Quantile', y='Sample Quantile', title='Q-Q plot') +
theme(plot.title = element_text(color="blue", size=14, hjust = 0.5),

axis.title = element_text(size=12),
axis.text = element_text(size=10, colour='darkblue'),
axis.line = element_line(colour = "blue",

size = 1, linetype = "solid"))
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