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Problem 1

x1 <- rexp(n=100)
m.x1 <- mean(x1)
m.x1

## [1] 0.8577574

sd.x1 <- sd(x1)
sd.x1

## [1] 0.8133896

Mean: 0.8577574
Standard Deviation: 0.8133896

Problem 2

x0.1 <- rexp(n=100, rate=0.1)
x0.5 <- rexp(n=100, rate=0.5)
x5 <- rexp(n=100, rate=5)
x10 <- rexp(n=100, rate=10)

x0.1: Mean = 9.1864982 SD = 8.6377849
x0.5: Mean = 2.3717696 SD = 2.0429888
x5: Mean = 0.2024976 SD = 0.2166985
x10: Mean = 0.0942307 SD = 0.1002465

Problem 3

Problem 3.a

plot(c(0.1,0.5,1,5,10), c(mean(x0.1), mean(x0.5), mean(xl), mean(x5), mean(x10)), pch=2, xlab = 'Rate’,
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Mean vs Rate
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Problem 3.b

plot(c(0.1,0.5,1,5,10), c(sd(x0.1), sd(x0.5), sd(x1), sd(x5), sd(x10)), pch=2, xlab = 'Rate', ylab='SD'
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Problem 3.c

plot(c(mean(x0.1), mean(x0.5), mean(xl), mean(x5), mean(x10)), c(sd(x0.1), sd(x0.5), sd(x1), sd(x5), sd
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E[X] = § and Var[X] = 55 hence E[X]vs\/Var[X] follows a linear trend
Problem 4

y <= rexp(n=1100000)

Mean of y: 0.9996713 SD of y: 1.0018827

Problem 5

hist(y)



Histogram of y
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y is the PDF of exponential distribution and hence matches the following distribution e™*

h <- hist(y, plot = FALSE)

ylim <- range(O, h$density, dexp(0))
hist(y, freq = FALSE, ylim = ylim)
curve(dexp, y, add=TRUE)
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Histogram of y
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plot(seq(0,15,0.1), exp(-seq(0,15,0.1)), main='$e {-x}$ vs $x$', xlab = '$x$', ylab='$y$"')

$e™N-x}$ vs $x$
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Problem 6

y.mat <- matrix(y, nrow=1100,ncol=1000)

Problem 7

mean(y.mat[,371])

## [1] 1.060127

Problem 8

col.m <- colMeans(y.mat)

h <- hist(col.m, plot = FALSE)

ylim <- range(0, h$density, dnorm(0))
hist(col.m, freq = FALSE, ylim = ylim)
curve (dnorm, col.m, add=TRUE)

Histogram of col.m
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The shape of the column means soes not match that of Problem 2 because of central limit theorem, which
states that the distribution of mean of large number of iterants(columns in this case) is approximately normal

Problem 9



mean(y.mat [y.mat>1])

## [1] 2.002016

Part 2

Problem 2.a

temp.data <- read.csv("Temperature.csv", header=TRUE)
temp.data$DateNr <- as.Date(temp.data$DateNr, format='%m/%d/%Y")
month <- format(temp.data$DateNr, '/m')

year <- format(temp.data$DateNr, 'JY')

temp.df <- data.frame(month)

temp.df$month <- as.factor(month)
temp.df$year <- as.factor(year)
temp.df$Station <- temp.data$Station
temp.df$temperature <- temp.data$Temperature
head (temp.df)

## month year Station temperature

## 1 10 1990 DANT 4.0
## 2 06 1990 DANT 6.0
## 3 08 1990 DANT 7.3
## 4 04 1990 DANT 8.2
## 5 09 1990 DANT 17.4
## 6 06 1990 DANT 18.1

agg <- aggregate(temperature~year+month, data=temp.df, mean, na.rm=TRUE)
head(agg)

##  year month temperature

## 1 1990 01 6.788889
## 2 1991 01 6.600000
## 3 1992 01 6.013953
## 4 1993 01 8.511111
## 5 1994 01 6.147059
## 6 1995 01 7.902857

tempeture.list <- agg$temperature

print(aggl, c('year', 'month', 'temperature')])

## year month temperature
## 1 1990 01 6.788889
## 2 1991 01 6.600000
## 3 1992 01 6.013953
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## 166 1995 11 11.784615
## 167 1996 11 10.106727
## 168 1997 11 12.714565
## 169 1998 11 8.992941
## 170 1999 11 7.147619
## 171 2000 11 10.396981
## 172 2001 11 11.143158
## 173 2002 11 9.605217
## 174 2003 11 9.591622
## 175 2004 11 12.233158

## 176 2005 11 11.864054
## 177 1990 12 7.913636
## 178 1991 12 9.121622
## 179 1992 12 8.122188
## 180 1993 12 8.975610
## 181 1994 12 11.083636
## 182 1995 12 11.168889
## 183 1996 12 8.547500
## 184 1997 12 9.422000
## 185 1998 12 9.570000
## 186 1999 12 9.077955
## 187 2000 12 8.494400
## 188 2001 12 9.220488
## 189 2002 12 8.426596
## 190 2003 12 9.460000

## 191 2004 12 10.121579
## 192 2005 12 10.462500

Problem 2.b

count <- as.data.frame(table(temp.df$Station))
print (count)

## Varl Freq
## DANT 300
#i# DREI 293
#it G6 278
#it GROO 296
#i# HAMM 295
## HANS 309
## HUIB 296
#it LODS 294
#it MARS 296
## NO2 402
## N10 665
#i# N20 266
#i# N70 268
#it RO3 161
#i#t R50 106
## R70 106
#i# SOEL 295
#i# TO04 339
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## 19 TO10 261
## 20 T100 258
## 21 T135 259
## 22 T175 258
## 23 T235 258
## 24 VLIS 421
## 26 W02 272
## 26 W20 191
## 27 W70 190
## 28 WISS 296
## 29 ZIJP 296
## 30 ZUID 303

sorted <- count[order(-count$Freq),]
topl0 <- sorted[1:10,]

Top 10 stations(with most number of readings):

print (topl0)

## Varl Freq
## 11 N10 665
## 24 VLIS 421
## 10 NO2 402
## 18 T004 339
## 6 HANS 309
## 30 ZUID 303

## 1 DANT 300
## 4 GROO 296
## 7 HUIB 296
## 9 MARS 296

topl0.stations <- sorted$Varil

agg<-aggregate (temperature~Station+year+month, data=temp.df, mean)
head(agg)

##  Station year month temperature

## 1 HAMM 1990 01 5.800000
#it 2 HANS 1990 01 5.900000
## 3 LODS 1990 01 5.400000
## 4 N10 1990 01 8.766667
## 5 VLIS 1990 01 6.200000
## 6 WISS 1990 01 5.900000

In the following part to draw the time series, I simply aggregate by years (since including month leads to a
lot of data points on the X axis)

library(ggplot2)

agg<-aggregate (temperature~Station+year, data=temp.df, mean)

aggdyear <- as.numeric(agg$year)

ggplot(agg, aes(x=year, y=temperature)) + geom_line() + aes(color=factor(Station))
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factor(Station)

16-
— DANT — R70
— DRElI — SOEL
— G6 — T004
14- — GROO — T010

— HAMM — T100
— HANS — T135
— HUIB — T175
— LODS — T235
— MARS — VLIS

temperature
-
N
1

— N02 — W02
— N1I0  — W20
10-

— N20 — W70
— N70 — WISS
— RO3 —— ZIJP

g — R50 —— ZUID

4 8 12 16
year
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