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Sz dk }i Bt o 7 1973 & % = F B L B A dp B A

District:

Group:

Age:

Holders:

Claims:

B s 2
14 5 1-1.54 » 1,5-22 » £ 324 > ¢ BE &

PR A ER
%+ 254 > 25-29% > 30-35% > £ *:35% > w Eu|
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install.packages( "MASS" )
library( MASS )
data( Insurance )

nrow( Insurance )

> head( Insurance )

ncol( Insurance ) District Group Age Holders Claims
<1l <25 197 38
1 <1125-29 264 35
1 <1130-35 246 20
1 <1 >35 1680 156
1
1

—

dim( Insurance)

1-1.51 <25 284 63
1-1.5125-29 536 84

AUT DN WN -

head( Insurance )

. > tail( Insurance
tail( Insurance ) ( )

District Group Age Holders Claims
59 41.5-2130-35 68 16
60 41.5-21 >35 344 63

61 4 >2| <25 3 0
62 4 >2125-29 16 6
63 4 >2130-35 25 8
64 4 >21 >35 114 33
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= # variable attribute, ¥ i & % &/ 1+

= attributes( Insurance )

> attributes( Insurance )
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$names

[1] "District" "Group" "Age" "Holders" "cClaims"
$class
[1] "data.frame"
$row.names

[1] 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19
[20] 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38
[39] 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57

[58] 58 59 60 61 62 63 64

» # internal structure, p ¥8.53 4%

str( Insurance )

> str( Insurance )

'data.frame':

$

District:

64 obs. of 5 variables:

Factor w/ 4 levels "1","2","3","4": 1111111111...
1111222

$ Group : ord.factor w/ 4 Tlevels "<11"<"1-1.51"<..:

$ Age : ord.factor w/ 4 levels "<25"<"25-29"<..:

$ Holders : int 197 264 246 1680 284 536 696 3582 133 286 ...
$ Claims : int 38 35 20 156 63 84 89 400 19 52 ...

233 ...
1234123412 ...
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= # summary, st iR iE
= summary( Insurance )

> summary( Insurance )

District Group Age Holders Claims
1:16 <11 116 <25 :16 Min. : 3.00 M™in. : 0.00
2:16 1-1.51:16  25-29:16 1st Qu.: 46.75 1st Qu.: 9.50
3:16 1.5-21:16 30-35:16 Median : 136.00 Median : 22.00
4:16 >21 :16 >35 :16 Mean : 364.98 Mean 1 49.23
3rd Qu.: 327.50 3rd Qu.: 55.50
Max. :3582.00 Max. :400.00

n TR R g LR O

= District, Group, Age: » #& ) JRAF & " 16
s CE R R EIFHE

s BB v A P i (o A8 o THEE S A B Bk E

s P RRETEEOL R HETRORBERR > ZHE TR
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# describe( ) in Hmisc, § Fime%#icfi= > @ * Hmisc #c 48 £ ¢ describe( )

install.packages( "Hmisc" )

library( Hmisc )

describe( Insurance[ , 1:3])

N: & & %% B 3k

missing: 4 % & A~ #c

unique: -k & i #ic
& — Bk

® R A M

> describe( Insurance[ , 1:3] )

Insurance[, 1:3]

3 variables 64 Observations
District
n missing distinct
64 0 4

1 (16, 0.25), 2 (16, 0.25), 3 (16, 0.25), 4 (16, 0.25)

n missing distinct
64 0 4

<11 (16, 0.25), 1-1.51 (16, 0.25), 1.5-21 (16, 0.25), >21 (16, 0.25)

n missing distinct
64 0 4

<25 (16, 0.25), 25-29 (16, 0.25), 30-35 (16, 0.25), >35 (16, 0.25) 11
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# describe( ) in Hmisc, § :¥-me B~ > @ * Hmisc $ictd = ¢ describe( )
install.packages( "Hmisc" )
library( Hmisc )

describe( Insurance[ , 4:5] )

> describe( Insurance[ , 4:5] )

Insurance[, 4:5]

n: #% & 34 1F Sl ot
Holders o o
missing: # % 4%  #c g e TG T e a1 1630
_ 2400 46175 136.00 327.50 868.90 1639.25
unlque: 7}4')‘?‘ ﬂ;; ﬁ"t Towest : 3 7 9 16 18, highest: 1635 1640 1680 2443 3582
& — T@; ’J(.)g‘ . clains n missing distinct Info Mean Gmd .05
TN R B N T B

4.30 9.50 22.00 55.50 101.70 182.35

Towest : 0o 2 3 4 5, highest: 156 187 233 290 400

12
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# basicStats( ) in fBasics, # 114p 1R L 2 %

install.packages( "fBasics" )
library( fBasics )

basicStats( Insurance$Holders )

BLRIHR & B

R

B

B+

EEUARLS 13

EUE VAL 13
T3

¢k

B
L T 0E
95%% 3 kT 35E 2
95%3% 7 -k#ETaEz § 7+
%3232

T FL

i B

3

E' < g

iz * fBasics #ic %2 & %

> basicStats( Insurance$Holders )

nobs

NAS

Minimum
Maximum

1. Quartile
3. Quartile
Mean

Median

sum

SE Mean

LCL Mean
UCL Mean
variance
Stdev
Skewness
Kurtosis

X..Insurance.Holders

.400000e+01
.000000e+00
.000000e+00
.582000e+03
.675000e+01
.275000e+02
.649844e+02
.360000e+02
.335900e+04
.784632e+01
.094209e+02
.205478e+02
.878432e+05
.227706e+02
.127833e+00
.099961e+01

R WOWUINNNREREWWAWWOO

13
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# skewness( ), kurtosis( ), in timeDate, { :¥wms # 3k

install.packages( "timeDate" ) > skewness( Insurance[ , 4:5] )
library( timeDate ) 312785 2.677205

skewness( Insurance[ , 4:5]) > kurtosis( Insurance[ , 4:5] )
kurtosis( Insurance[ , 4:5] ) 107999610 9.377253

15
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# skewness( ), kurtosis( ), in timeDate, { :¥wms # 3k

R TR TR B AR S i%ﬁfuﬁ)i

=0 EEATF o R 2HE
[-1, 1] $HEBRGE > F & b2 &+ &
> 1: +
<-1. =
R R EA S T A SRR 0 B RO
=0: BHRBRREEDIELATFTIE > ZIEBER
>0: R mAsTEREEN S FRTEER
<0: R gEAFRE TR LTTEER
A A
Negative Skew Positive Skew
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# skewness( ), kurtosis( ), in timeDate, { :¥ms # 3k

set.seed(1)
sl <- .Random.seed

y <-rnorm( 100 )

)

layout( matrix( 1:4, nrow=2) )H

plot( y )
plot( sort(y ) )

hist(y )

el.5])

ort{Insuranc

0 100 200 300 400

0 100 200 300 400

o

20

30

40 50 60

Fre

0 10 20 30 a0

P gt 3Ry - 20185
U13: 47 % 558 4 47
Feng-Li Lian @ NTU-EE

Histogram of Insurancel, 5]

T 1
100 200 300 400

17
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# skewness( ), kurtosis( ), in timeDate, { :¥ms # 3k

layout( matrix( 1:6, nrow=2, byrow=T) )

plot( Insurance[ , 4] )

ranc

sort{Iinsurance(, 41

plot( sort( Insurance[ , 41) § |

2] =
=} = o
me & Fo® s a0
i 2 WP 0 @and P o g d o8 o

hist( Insurance[ , 4] ) T a b e 4l

2l

plot( Insurance[ , 5] )

rance[,

sort{insurancel, 5])

plot( sort( Insurance[ , 51) 1= il |

hist( Insurance[ , 5] )

P8 B2 - 20188
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Histogram of Insurancel, 4]
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# skewness( ), kurtosis( ), in timeDate, {
TR iR AR AR R

J_ ﬂhAv\-# ’

R =

=0:

[-1, 1]:

> 1:

< -1:

3 frg Foken
= 0:

> 0:

<0:

> skewness( Insurancel
Holders Claims
3.127833 2.877292

> kurtosis( Insurancel

Holders Claims
10.999610 9.377258

ﬁﬁ”@m’%&

- iy
ii%

- F

L F oA

bl

4:5] )

4:5] )

Insurancel, 4]

Insurancel, 5]

B AR 0 B A A

*<£§%ﬁi

.1'_

5T

B+

%

Him A F

fom®Aple > o AR R
tlr}j' ’

A\‘»'ln\-#j*ﬁb
B A R
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# skewness( ), kurtosis( ), in timeDate, { :¥ms # 3k

layout( matrix( 1:8, nrow=2, byrow=F ) )

plot( sort(iris[, 1]1))
hist( iris[ , 1] )
plot( sort(iris[ ,21) )
hist(iris[ , 2 ])
plot( sort( iris[ , 3] ) )
hist(iris[ , 3 ])
plot( sort(iris[ ,41]) )
hist( iris[ ,4])
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# skewness( ), kurtosis( ), in timeDate, {

A :}}3 . —iris

install.packages( "timeDate" )

library( timeDate )

skewness( iris[ , 1:4] )

=T 4m o 4> z
=D A :JFF] 7}%;‘
> skewness( iris[ , 1:4] )

Sepal.Length Sepal.width Petal.Length
0.3086407 0.3126147 -0.2694109

> kurtosis( iris[ , 1:4] )

Sepal.Length Sepal.width Petal.Length

P A K - 2018S
U13: 45 % 74 A 45
Feng-Li Lian @ NTU-EE

Petal.width
-0.1009166

Petal.width

o -0.6058125 0.1387047 -1.4168574 -1.3581792
kurtosis( iris[ , 1:4] )

] 'Lff ?5
e % AR R & H AR ~ . b _
0: —J} ,@.« AV\ —#F ’ ?D .I)E 2‘1;%%/ Histogram of irisf, 1] Histogram of iris[, 2] Histogram of iris[, 3] Histogram of iris[, 4]
1,1]:  #HfiMRE > 2 5z ha Lk - o h )
1 + “] | ’ ]
-1: = o
Flenks # Al e 88 R - B¢ 447 o
0: BARREED AT 4plk 0 FiEEER . N w WL
0: WA F R LA 3 A TR
0: L _11, th« /;;\ 7_": ﬁ’i :‘% T i.—g‘ ) ;‘% T TEJé )i C \ri:ﬂ n o Sinns[.z? N n 3iri513]> o T \5[14;



& 3n 1% — Typhoon-01

# skewness( ), kurtosis( ), in timeDate, { :¥ms # 3k

P8 B2 - 20188
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tphdata <- read.table( "L:/DataWD/Typhoon-01.txt", header = TRUE )

layout( matrix( 1:8, nrow=2, byrow=F ) )

plot( sort( tphdata[ , 1 1))
hist( tphdata[ , 1 1)
plot( sort( tphdata[ , 2] ) )
hist( tphdata[ , 2 1)
plot( sort( tphdata[ , 3 ]) )
hist( tphdata[ , 3 )
plot( sort( tphdata[ , 4] ) )
hist( tphdata[ , 4 1)

phdatal, 4]
22
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# skewness( ), kurtosis( ), in timeDate, { :¥ms # 3k

. ' k hd , 1:4
install.packages( "timeDate" ) > skewness( tphdata[ 1)

x1 X2 X3 x4
1.0759446 0.8048285 1.4330051 2.0130676

library( timeDate )
skewness( tphdata[ , 1:4] )

> kurtosis( tphdatal[ , 1:4] )

x1 X2 X3 x4
: 1.0076500 -0.2838985 0.8818208 2.0955442
kurtosis( tphdata[ , 1:4] )
= 8 f a s
mmm nﬂjﬂﬂaﬂ .
< 3 1 jﬁﬁﬂ
R R TR R R AR S SR AR
= 0: BI« AV\ —#F ’ 71-‘ .I)E ;lij-f/ Histogram of tphdatal, 1] Histogram of tphdata[, 2] Histogram of tphdatal, 3] Histogram of tphdatal, 4]
[-1, 1]: %ﬁﬁ@@’néaz%ﬁé% u . ]
> 1: < 5 ’
<-1: A
R R TG B AR AR 0 B Y R AT :
=0: &fzﬁmm@bﬂw LR R . . ﬂ i 5
> 0 W AR A F L A s % L TR B e Y
< 0. FL _11. Ft: A} 7."? ﬁ’ﬁ :; T i—_}z‘ ) 7‘% I TE .lé }i phatal 1 tphdata .21 - lunnatsm» tal, 4]
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# skewness( ), kurtosis( ), in timeDate, { :¥ms # 3k
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Feng-Li Lian @ NTU-EE

tphdata <- read.table( "L:/DataWD/Typhoon-01.txt", header = TRUE )

layout( matrix( 1:8, nrow=2, byrow=F ) )

plot( sort( tphdata[ , 5] ) )
hist( tphdata[ , 5] )
plot( sort( tphdata[ ,6]) )
hist( tphdata[ , 6 ])
plot( sort( tphdata[ , 7 ]) )
hist( tphdata[ , 7 ] )

24
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& 3n 1% — Typhoon-01

# skewness( ), kurtosis( ), in timeDate, { :¥ms # 3k

> skewness( tphdatal[ , 5:7] )

install.packages( "timeDate" ) " o i
. . 1.2903782 0.7363766 1.3772497
library( timeDate )

> kurtosis( tphdatal[ , 5:7] )

skewness( tphdata[ , 5:7] ) d1 42 d3

. 1.2025491 -0.4650986 0.7547749
kurtosis( tphdata[ , 5:7] )

3 - H f;o H
- |~
R R TR i BARR & HALAE A - e i
[-1,1]: bR 2 G hzha bk i f N
> 1. + i ’
<-1: = i ;e
R ERTRAS T AL ARERRE 0 BY A A i
=0 BACRRREDT A F ARk o SRS R ( . ] H i
> 0: R AR A S TEE R e e el
<0: LR EAF L TR 5 LT R N " et

25
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# skewness( ), kurtosis( ), in timeDate, { :¥ms # 3k

CO2
layout( matrix( 1:4, nrow=2, byrow=F ) )
plot( sort( CO2[ ,4]))

3B 87503 - 20188
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hist( CO2[, 4 1)
plot( sort( CO2[,5]))
hist( CO2[,51]) -

son(CO2[, 4])

son(CO2[, 5])

IIIII

Histogram of CO2[, 4]

IIIII

Histogram of CO2[, 5]

26
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# skewness( ), kurtosis( ), in timeDate, { :¥ms # 3k

> skewness( co2[ , 4:5] )

install.packages( "timeDate" )

conc uptake
0.7201458 -0.1040551

library( timeDate )
skewness( CO2[ , 4:5] )
kurtosis( CO2[ , 4:5] )

> kurtosis( co2[ , 4:5] )

conc uptake
-0.6826587 -1.3482674

P AR - 20188
U13: 45 % 74 A 45
Feng-Li Lian @ NTU-EE

i o MM&O
= #°
s . comesaee Iy w5
y S 53 P
g ] I H MM&”
Bl o
DHFE TR i B AR S LA R oL T LT
—N- ne N NP
- 0. 'ﬂ: ‘B"p Av #F > U ':‘[‘ Iﬂ-% Histogram of CO2[, 4] Histogram of CO2[, 5]
. 13 " DTN - 2 ~ z
[-1,1]: #HfFEE#ES > 2 5z B+ ik L -
> 1: + :
<-1: = o »
PR TR A AL SRR 0 Y &AL
=0 FicieRE L AT ipk o SIRFER - B
> 0: S PR NN S RIS 3 + T m m m m m !
< 0. LL _11, FL: A} 7.": ﬁié .li.—‘z‘ ) ;‘% .ITE,lé }i co2[, 4] c02[, 5]
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# skewness( ), kurtosis( ), in timeDate, { :¥ms # 3k
install.packages( "rattle.data" )

library( rattle.data )

layout( matrix( 1:8, nrow=2, byrow=F ) )

plot( sort( weather[ , 3] ) ) ] ;
hist( weather[ , 3 1) '
plot( sort( weather[ ,4]) )
hist( weather[ , 4 ])

Jot( sort( weather] . 51) )
hist( weather[ , 5 1) N T

plot( sort( weather[ ,671) ) J l h
hist( weather[ , 6] ) | I
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# skewness( ), kurtosis( ), in timeDate, { :¥ms # 3k

> skewness( weather[ , 3:6] )

install.packages( "timeDate" )

MinTemp MaxTemp Rainfall Evaporation
-0.003779725 0.347510625 4.552606775 0.658228261

library( timeDate )

> kurtosis( weather [ , 3:6] )
skewness( weather[ , 3:6] )

kurtosis( weather [ , 3:6] )

MinTemp MaxTemp Rainfall Evaporation
-1.1256902 -0.7636094 26.2397007 -0.2087607

} 9
:
R GTR T B ARR & SRR a e
= 0: TREAT % N st ottt oot s ot
[-1,1]: PR 2 b2k Lk S | i I
> 1: + i 1] )
< -1: = ik
R EFR TR A F A SRR 0 B A AL "M
= 0: BEARR S EA TR > SRR R ‘] “
> 0: W RE e G A LR TRE R DTﬁﬁngi@mg e oo
< 0: A A F: o ﬁié T LA ;“; T Té’.lé }i . weathet 4 — weather 1
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s B A TR A 2 BB EFEOE
8 XK Ao FOR el Boeh 4

s PRETREESDEROR RS R
# install.packages( "Hmisc" )

hist( Insurance$Claims, main = "Histogram of Freq of Insurance$Claims" )

Histogram of Freq of Insurance$Claims

40

30

10

nsurance$Claims 3 1
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)

freq = FALSE, density = 20, main = "Histogram of
lines( density( Insurance$Claims ) )

HS
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hist( Insurance$Claims, breaks = 20, labels = TRUE, col = "black", border =
"white", main = "Histogram of Freq of Insurance$Claims with 20 bars" )

out <- hist( Insurance$Claims, breaks = 20, labels = TRUE, col = "black”,
border = "white", main = "Histogram of Freq of Insurance$Claims with 20
bars" )

Histogram of Freq of Insurance$Claims with 20 bars

30

str( out)

25

20

List of 6

$ breaks : num [1:21] O 20 40 60 80 100 120 140 160 180 ...
$ counts : int [1:20] 3013 55320201...

30
13
$ density : num [1:20] 0.02344 0.01016 0.00391 0.00391 0.00234 ...
$ mids : hum [1:20] 10 30 50 70 90 110 130 150 170 190 ... T
$ xname : chr "Insurance$claims"
$ equidist: Togi TRUE o 5 5
Im.Boen = omm

15

Fre

10

- attr(*, "class")= chr "histogram"

0

nnnnnnnn $Claims 33
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dt <- ecdf( Insurance$Claims )
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plot( dt, xlab = "Claims", ylab = "Propotion <= x", main = "Cumluative

Distribution of Claims" )

Propotion <=x

10

08
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02

0.0

Cumluative Distribution of Claims
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Claims
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install.packages("Hmisc")
library(Hmisc)

Ecdf( Insurance$Claims, xlab = "Claims”, ylab = "Propotion <= x", main =
"Cumluative Distribution of Claims" )

Cumluative Distribution of Claims
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data_plot <- with( Insurance, rbind(

data.frame( varl = Claims[ Age == "<25" ], var2 = "<25"),
data.frame( varl = Claims[ Age == "25-29" ], var2 = "25-29" ),
data.frame( varl = Claims[ Age == "30-35" ], var2 = "30-35" ),
data.frame( varl = Claims[ Age == ">35" ], var2 = ">35" ) ) )

Ecdf( data_plot$varl, group = data_plot$var2, Ity = 2, label.curves=1:4,
xlab = "Claims", main = "Cumluative Distribution of Claims by Age" )

Ecdf( Insurance$Claims, add = TRUE )

Cumluative Distribution of Claims by Age Cumluative Distribution of Claims by Age
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Claims_bp <- boxplot( Insurance$Claims, main = "Distribution of Claims" )
Claims_bp$stats

Distribution of Claims
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n REEREE
points( x=1, y = mean( Insurance$Claims ), pch = 8 )

Claims_points <- as.matrix( Insurance$Claims[ which( Insurance$Claims >
102)1],6,1)

Claims_text <- rbind( Claims_bp$stats, mean( Insurance$Claims),
Claims_points )

for(iin 1:length( Claims_text ) ) text( x = 1.1, y = Claims_text][ i, ], labels
— C|aImS_teXt[ [ / ] ) Distribution of Claims
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boxplot( varl~var2, data = data_plot, horizontal = TRUE, main =
"Distribution of Claims by Age", xlab = "Claims", ylab = "Age" )

Distribution of Claims by Age
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data_plot$varl[ which( data_plot$var2 == "<25" ) ],
data_plot$varl[ which( data_plot$var2 == "25-29") ],
data_plot$varl[ which( data_plot$var2 == "30-35") ],
data_plot$varl[ which( data_plot$var2 == ">35" ) ] )

bpplot( data_bp, name = ¢( "<25", "25-29", "30-35", ">35" ), ylab =

"Claims”, xlab = "Age" )

Box-Percentile Plot
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Claims_Age <- with( Insurance,

c( sum( Claims[ which( Age == "<25") 1),
sum( Claims[ which( Age == "25-29") 1),

sum( Claims[ which( Age == "30-35") ] ),

sum( Claims[ which( Age == ">35" )]1) ) )

barplot( Claims_Age, names.arg = ¢( "<25", "25-29", "30-35", ">35"),
density = rep( 20, 4), main = "Distribution of Age by Claims", ylab =
"Claims”, xlab = "Age" )

44



i & % 8]

Claims

2000

1500

1000

500

Distribution of Age by Claims

P8 B2 - 20188
Feng-Li Lian @ NTU-EE

<25

25-29 30.35

Age

=35

45



st - 2018S
”I
*ﬁ ]l,'.. Ul3: F R T~ 45
' Feng-Li Lian @ NTU-EE

AN - = 3]

Holders_Age <- with( Insurance,

c( sum( Holders[ which( Age == "<25") 1),
sum( Holders[ which( Age == "25-29") ]),
sum( Holders[ which( Age == "30-35") ] ),
sum( Holders[ which( Age == ">35")1)))

data_bar <- rbind( Claims_Age, Holders_Age )

barplot( data_bar, names.arg = c( "<25", "25-29", "30-35", ">35" ), beside
= TRUE, density = rep( 20, 4), main = "Age Distribution by Claims and
Holders", ylab = "Claims & Holders", xlab = "Age", col = ¢( "black",
"darkgrey" ) )

legend( x = "topleft". rownames( data bar). fill = c( "black". "darkarev" )%
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Age Distribution by Claims and Holders
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barplot( data_bar, names.arg = c( "<25", "25-29", "30-35", ">35" ), main
= "Age Distribution by Claims and Holders", ylab = "Claims & Holders", xlab
= "Age", col = c( "black”, "darkgrey" ) )

legend( x = "topleft", rownames( data_bar ), fill = c( "black"”, "darkgrey" ) )

Age Distribution by Claims and Holders
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dotchart( data_bar, main = "Age Distribution by Claims and Holders", xlab =
"Claims & Holders", pch = 1:2 )

legend( x = 14000, y = 15, "<25", bty = "n")
legend( x = 14000, y = 11, "25-29", bty = "n")
legend( x = 14000, y = 7, "30-35", bty = "n" )
legend( x = 14000, y = 3, ">35", bty = "n")

50



/

L
*

/

i

i i

Holders_Age
Claims_~Age

Holders_Age
Claims_Age

Holders_Age
Claims_Age

Holders_Age
Claims_Age

P AR s K3 — 2018S

Ul3: = ‘H’—F‘x $d o 45

Feng-Li Lian @ NTU-EE

Age Distribution by Claims and Holders
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pie( Claims_Age, labels = ¢( "<25", "25-29", "30-35", ">35" ), main = "Pie
Chart of Age by Claims", col = c( "white", "lightgrey", "darkgrey",
"black" ) )

. . Pie Chart of Age by Claims
Pie Chart of Age by Claims
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percent <- round( Claims_Age / sum( Claims_Age ) * 100 )

label <- paste( c( "<25", "25-29", "30-35", ">35" ), ":", percent, "%",
Sep=llll )

pie( Claims_Age, labels = label, main = "Pie Chart of Age by Claims", col =
c( "white", "lightgrey", "darkgrey", "black" ) )

Pie Chart of Age by Claims
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install.packages( "plotrix" )

library( plotrix )

pie3D( Claims_Age, labels = c( "<25", "25-29", "30-35", ">35" ), explode
= 0.05, main = "3D Pie Chart of Age by Claims", labelcex = 0.8, col =
c( "white", "lightgrey", "darkgrey", "black" ) )

3D Pie Chart of Age by Claims 3D Pie Chart of Age by Claims
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