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install.packages( "MASS" )
library( MASS )

data( Insurance )

nrow( Insurance )

ncol( Insurance )

dim( Insurance)

head( Insurance )

tail( Insurance )
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> head( Insurance )

District Group Age Holders Claims
1 <1l <25 197 38
1 <125-29 264 35
1 <1130-35 246 20
1 <1 =35 1680 156
11-151 <25 284 63
11-1.5125-29 536 84

OO~ WNBRE

> tail( Insurance )

District Group Age Holders Claims
59 4 1.5-21 30-35 68 16
60 415-2| >35 344 63
61 4 >2| <25 3 0
62 4 >2|25-29 16 6
63 4 >2130-35 25 8
64 4 >2| =35 114 33
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= # variable attribute, 7 4 & % #icfh 12

= attributes( Insurance )

> attributes( Insurance )

$names
[1] "District™ "Group™ "Age™ "Holders™ "Claims"

$class
[1] "data.frame"

$row.names
[l 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
i ¥R 4L
m # internal structure, p ;K\.ﬁ;
= str( Insurance )
> str( Insurance )
"data.frame”: 64 obs. of 5 variables:
$ District: Factor w/ 4 levels "1","2","3","4": 1111111111 ...
$ Group : Ord.factor w/ 4 levels "<1I"<"1-1.51"<..: 1111222233 ...
$ Age : Ord.factor w/ 4 levels "<25"<"25-29"<..: 1234123412 ...
$ Holders : int 197 264 246 1680 284 536 696 3582 133 286 ...
$ Claims : int 38 35 20 156 63 84 89 400 19 52 ... -7
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= # summary, ZL;%}% = iE
= summary( Insurance )

> summary( Insurance )

District Group Age Holders Claims
1:16 <1l 116 <25 :16 Min. : 3.00 Min. : 0.00
2:16 1-1.501:16 25-29:16 1st Qu.: 46.75 1st Qu.: 9.50
3:16 1.5-201:16 30-35:16 Median : 136.00 Median : 22.00
4:16 >21 116 >35 :16 Mean : 364.98 Mean 1 49.23
3rd Qu.: 327.50 3rd Qu.: 55.50
Max. :3582.00 Max. :400.00
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= District, Group, Age: = f&chd) Juif 5 51 £ 16 1%
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# describe( ) in Hmisc, { #iweas #ofi

install.packages( "Hmisc" )

library( Hmisc )

describe( Insurance[ , 1:3])

n: Ak

111I855H1§]

unique: -k & i #c

RS S i

> describe( Insurance[
Insurance[, 1:3]

3 Variables

» @ % Hmisc #icfe & i#

> 1:31)

64 Observations
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describe( )

District
n missing distinct
64 0 4

1 (16, 0.25), 2 (16, 0.25),

3 (16, 0.25), 4 (16, 0.25)

Group
n missing distinct
64 0 4

<1l (16, 0.25), 1-1.51 (16,

0.25), 1.5-21 (16, 0.25), >21 (16, 0.25)

Age
n missing distinct
64 0 4

<25 (16, 0.25), 25-29 (16, 0.25), 30-35 (16, 0.25), >35 (16, 0.25) -10
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# describe( ) in Hmisc, § 3w ficim > @ * Hmisc s 48 £ 2

install.packages( "Hmisc" )

library( Hmisc )

describe( Insurance| , 4:5] )

n: #% &~ % B #kc

missing: 4 % & * #

unique: -k & i #Hc
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describe( )
> describe( Insurance[ , 4:5] )
Insurance[, 4:5]
2 Variables 64 Observations
Holders
n missing distinct Info Mean Gmd .05
64 0 63 1 365 497.1 16.30
.10 .25 .50 .75 -90 .95
24.00 46.75 136.00 327.50 868.90 1639.25
lowest : 3 7 9 16 18, highest: 1635 1640 1680 2443 3582
Claims
n missing distinct Info Mean Gmd .05
64 0 46 0.999 49.23 60.66 3.15
.10 .25 .50 .75 -90 .95
4.30 9.50 22.00 55.50 101.70 182.35
lowest : 0 2 3 4 5, highest: 156 187 233 290 400

-11
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# basicStats( ) in fBasics, ﬁi%l SERR

install.packages( "fBasics" )

library( fBasics )

basicStats( Insurance$Holders )

LI
&k

B

B4

$- A g

$zw A ig

Tpap

o fﬁ.ﬁft

2fe

R =

95%% f -k E Lo 2§ T T
95%% -k FT3aE2 ¥ 7 F
%3 E

i

[29:3

%R

=}

e

» iz * fBasics #ic k¥ & &

> 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
6.400000e+01
0.000000e+00
3.000000e+00
3.582000e+03
4.675000e+01
3.275000e+02
3.649844e+02
1.360000e+02
2.335900e+04
7.784632e+01
2.094209e+02
5.205478e+02
3.878432e+05
6.227706e+02
3.127833e+00

1. le+01
099961e+0 -12
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# skewness( ), kurtosis( ), in timeDate, { :¥ines # 45 4%

install.packages( "timeDate" ) > skewness( Insurance[ , 4:5] )
. . Holders Claims
library( timeDate ) 3.127833 2.877292

skewness( Insurance[ , 4:5] )

> kurtosis( Insurance[ , 4:5] )

. Hold Clai
kurtosis( Insurance[ , 4:5] ) 10.999610 9.377258

-14
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# skewness( ), kurtosis( ), in timeDate, { :%ines # 45 4%

B ¢ HRR F R hih B AR & AR A
=0 ITEAT > IHEH

L, 1] $Hf s > 75 &
>1: + ik
< -1: if}%

R R TR E AR 0 B A A
=0: BHRERRELIEATAR > SHEEER
> 0: LN AR =S L A W 3
<0: wrfAFERLITIE > LTRER

e R

Il
il

Y
I
¥

Negative Skew Positive Skew
-15
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# skewness( ), kurtosis( ), in timeDate, { :&imes # 45 4%
set.seed(1)

sl <- .Random.seed

Histogram of Insurance| L 5]
y <- rnorm( 100 ) § .
e o
layout( matrix( 1:4, nrow=2) ) ; z f H1
plot( y) 0 10 20 3l:m 0 %0 & 0 100 mwjru:e[ . 300 400
plot( sort(y)) 8
2 8
hist(y ) if
E- e

Index

- 16
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# skewness( ), kurtosis( ), in timeDate, { ;¥iwis # 454%

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

B 423Nk — 2016F
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Histog ol . 4]
plot( Insurance[ , 4] ) il ] 1
plot( sort( Insurance[ , 41) i | {] Il e
;E.! s ﬂn e o e .:’1_ P
hist( Insurancel , 4] ) = s i o T =
Histogram of Insurance 1.5
1 iy |
plot( Insurance[ , 5] ) gé Is i
g . s e ; 2 & ) [
plot( sort( Insurance[ , 5] ) |~ ticornsl | —
hist( Insurancel , 5] ) _.
-17
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# skewness( ), kurtosis( ), in timeDate, { :¥imhs # 454k

R R R AR & AL R
=0: TEAT R 2
[-1,1]: #fdRGE > 2 5 hihs+ ik
> 1: + ik
<-1: = i
W"OR g FA A T A R EARR > B S AT

=0: FicieR BT i AT Anle o S AREE R
> 0: VRS R DX TR R
<0 W ARG T s LTS R
1 1 .
> skewness( Insurance[ , 4:5] ) gg- EE ;*
i £ = -
B § B »
Holders Claims TV - P .
3.127833 2.877292 N R
> kurtosis( Insurance[ , 4:5] ) ¥ § .
LB LE . 3
Holders Claims Ts i, |
10.999610 9.377258 i § ;| &®
£ .0 A B a"" -
el el —

B 423Nk — 2016F
Chap 11:4% % #5444 47
Feng-Li Lian @ NTU-EE

Histogram of Insurance], 4]
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# skewness( ), kurtosis( ), in timeDate, { ;¥iwis # 454%
layout( matrix( 1:8, nrow=2, byrow=F ) )

plot( sort(iris[ ,1]))

hist(iris[ ,1])

plot( sort( iris[, 21) ) /
hist( iris[ , 21) i S i ]

olot( sort(iris[, 31)) 1 i
hist( iris[ , 371) e TP RRT R T TR AT
plot( sort(iris[,41)) 'l " ]
I.| 5 " .1
hist(iris[ , 41) ¥ . W‘ o
u.| F E Foed
Wl b, 1l
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# skewness( ), kurtosis( ), in timeDate, { :&imes # 45 4%

. . > skewness( iris[ , 1:4] )
install.packages( "timeDate" )

Sepal .Length Sepal _Width Petal.Length Petal._Width
. . 0.3086407 0.3126147 -0.2694109 -0.1009166
library( timeDate )

> kurtosis( iris[ , 1:4] )
skewness( iris[ , 1:4] )

kurtosis( iris[ , 1:4] )

Sepal .Length Sepal _Width Petal.Length Petal_Width
-0.6058125 0.1387047 -1.4168574 -1.3581792
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£l = 11 ¢ Pl 5
: | A
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0: i ﬁi""’\# ’ r’ﬁbi%‘}-fﬁ- g o i, 1] [r———r)

1, 1]: R 0 3 FhZhEL R i

1: T i

: N IR i el m el 1

W R TR TR AERR 0 B A A : g 1 £ |

L e L= 3 S 1444 e e 1
AU | | 1 F o SUBENHTN
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=
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ANV =8 AV I ==h
N

eee
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# skewness( ), kurtosis( ), in timeDate, { ¥k # 454k

tphdata <- read.table( "L:/DataWD/Typhoon-01.txt", header = TRUE )
layout( matrix( 1:8, nrow=2, byrow=F ) )

plot( sort( tphdata] ,1]) )

hist( tphdata[ , 1 1) i g _' 1
plot( sort( tphdatal , 2] ) ) HIE AL I

hist( tphdata[ , 2 1) -_ ;;.,f L

plot( sort( tphdata[ , 31)) TSR T s e

Histagram of tphalatal, 1] Histogenem o tphdatal. 7] Histsgram of tphelntal, 3] Histngenem e tphdatal. 4]

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

hist( tphdata[ , 4 1) lns 1L o
] g

||||||||
ME M0 W5 oW

Frequany
o L S
g+
| 5
B
—
[] 2 a o a 10 12
iy
s
» n

...... wndatal, 3 el 4]
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# skewness( ), kurtosis( ), in timeDate, { :&imes # 45 4%

1 e: " k h B -
install.packages( "timeDate" ) > skewness( tphdatal , 1:4] )

x1 X2 x3 x4

Iibrary( timeDate ) 1.0759446 0.8048285 1.4330051 2.0130676

> kurtosis( tphdata[ , 1:4] )

skewness( tphdata[ , 1:4] )

x1 x2 x3 x4
. 1.0076500 -0.2838985 0.8818208 2.0955442
kurtosis( tphdata[ , 1:4] )
| £ |
-__ ‘ : J.-": LY -
.-._ I;/"
R R A B ALA & AR s | TR e Eo e
=0: BREAT R 2HA ' : o] [essunc
[1,1]:  $HEBRs > 3 5 A 2kha Lk r all o] Sy
S s
<-1: < s‘ i
R DFEFTROL T AL TEERR 0 P AT =N i1
=0: BACRR S AT o SRR it M_ A1 N
>00 M REAFRLEAN S FLTER e R ol M e
<0: N ,ﬁ.\/”\ * ﬁ;\;‘; T o ;‘_‘ih J.T;{Jé }i T | N N ,ql '
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# skewness( ), kurtosis( ), in timeDate, { ¥k # 454k

tphdata <- read.table( "L:/DataWD/Typhoon-01.txt", header = TRUE )
layout( matrix( 1:8, nrow=2, byrow=F ) )

plot( sort( tphdata] ,5]) )

hist( tphdata[ , 57) I I I
plot( sort( tphdata[ , 61) ) § § ;--"’; ga ~
hist( tphdata[ , 6 ]) Pl :jff L

o1y T
hist( tphdata[ , 7 1) o H.:M |

e
Freany
S Y S S —

Hﬂﬂ

usmlse w
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# skewness( ), kurtosis( ), in timeDate, { :&imes # 45 4%

. . > skewness( tphdata[ , 5:7] )

install.packages( "timeDate" )
di d2 d3

. . 1.2903782 0.7363766 1.3772497

library( timeDate )

> kurtosis( tphdata[ , 5:7] )

skewness( tphdata[ , 5:7] )
kurtosis( tphdata[ , 5:7] )

di d2 d3
1.2025491 -0.4650986 0.7547749

|
i 711
- | 4 -
'.'— :_.._‘/" N
R T B AL AR ST TR LS TS T2
=0: “h AR - A _%Af}-ff- 4 9 togram o ohatal
[-1, 1]: i’éﬁﬁ;'h}_ﬁi%ﬁ SN r 2l o]
>1: + i 11n it
<-1: - & i ‘ i
R GER TR E A AR B XA  H Al
=0: Bitfep a0 EL/}##BF S ‘ I—‘ g ‘ ‘|7_ AU
> 0: ARG A LA R sl ehll o
< 0: LL % A ﬁi 4 T B j_» —;—;{,Jé }i [ee— fe— e
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# skewness( ), kurtosis( ), in timeDate, { ;¥iwis # 454%

CO2

layout( matrix( 1:4, nrow=2, byrow=F ) )
plot( sort( CO2[ ,41]))
hist( CO2[,41])
plot( sort( CO2[ ,5]))
hist( CO2[,51])

e
W M0 e0 E0 10W

e =1
gy
7 P
75
Jr— R -
g 6«9’
— " i
o
e o | o
T T T T
] 40 ] 0 o ] 40 & 0
o ™
Histogram of CO2{, 4] Histogram of CO2(, 8]
£ ||
]
T r
200 03 600 600 100 10 = ] 50
o0 4| oo 4
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# skewness( ), kurtosis( ), in timeDate, { :¥imha # 454
> skewness( CO2[ , 4:5] )

install.packages( "timeDate" )

conc

uptake

0.7201458 -0.1040551

library( timeDate )

> kurtosis( CO2[ , 4:5] )

skewness( CO2[ , 4:5])

conc

uptake

-0.6826587 -1.3482674

kurtosis( CO2[ , 4:5])

Rt R TR B AR & LR
=0: AT 22
[-1, 1] $HEBREE » 3 Fhikhd &k
> 1: +
<-1: -
R CFERTAOS TG AR 0 Y S A
=0: BicleR BT EAT R > SHEREER
> 0: WL R TR R S TR R
<0: WA s Tl o L TR R
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# skewness( ), kurtosis( ), in timeDate, { ;¥iwis # 454%

install.packages( "rattle" )

library( rattle )

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

plot( sort( weather[ ,31]))
hist( weather[ , 3])
plot( sort( weather[ ,41]))
hist( weather[ , 4])
plot( sort( weather[ ,5]))
hist( weather[ ,5])
plot( sort( weather[ ,6]))
hist( weather[ , 6 ])

ey
e
F
T
] 6
2 & 8 @ @ 12 M

PRI A T T m s o i e w
e e s -
Histogeam of weatter, 3] Histesgram of waathae], 4] Histesgram of woathus], 5 Histogeaen of weatber, 6]
g
g B
L £ |
T | -4
"
. g B [ r B
e i } s !
£ " | | Z g = -
|
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s 45 mouw» b ' » P
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# skewness( ), kurtosis( ), in timeDate, { :&imes # 45 4%

install.packages( "timeDate" )

library( timeDate )
skewness( weather[ , 3:6] )

kurtosis( weather [ , 3:6] )

> skewness( weather[ , 3:6] )

MinTemp MaxTemp Rainfall Evaporation
-0.003779725 0.347510625 4.552606775 0.658228261

> kurtosis( weather [ , 3:6] )

MinTemp MaxTemp Rainfall Evaporation
-1.1256902 -0.7636094 26.2397007 -0.2087607

/ 1 ] ]
! M )
] ] : gﬂ
i
f ___J|
W R TR TR i B ARR S LA R R I
=0: TREAF O R DEA . Y a Bt
[-1, 1] RS 2 3z he + Rk 5 I " il
> 1: + I
<-1: Z P I i ‘:P
R ERETAOAS F AL SRERR 0 B S A4 " =
=0: FARARS L AT AR o SRR w 1] W o | |‘
> 0: WD A E RN LSRR et . b [
<0: WG ATRL TR > L TSR i i S
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# cor( ), correlation #p i % #ic

cor( Insurance$Holders, Insurance$Claims )

# use weather dataset

install.packages( "rattle" )

library( rattle )

data( weather )

head( weather[ , 12:21] )

> head( weather[ , 12:21] )

WindSpeed9am WindSpeed3pm

1 6 20
2 4 17
3 6 6
4 30 24
5 20 28
6 20 24

B 423Nk — 2016F
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# 12 to 21 variable names, values

Humidity9am Humidity3pm Pressure9am Pressure3pm Cloud9am Cloud3pm Temp9am Temp3pm

1019.7
1012.4
1009.5
1005.5
1018.3
1023.8

1015.0
1008.4
1007.2
1007.0
1018.5
1021.7

NNNoOOTN

ANNSNWN

14.4 23.6
17.5 25.7
15.4 20.2
13.5 14.1
11.1 15.4
10.9 14.8

-30
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# correlation matrix 4p & % e L
var = c( 12:21)

cor_matrix <- cor( weather[ var ], use = "pairwise" )

> cor_matrix

WindSpeed9am WindSpeed3pm Humidity9am Humidity3pm Pressure9am Pressure3pm Cloud9am Cloud3pm Temp9am Temp3pm
WindSpeed9am 66000000 0.47296617 -0.2706229 0.14665712 -0.35633183 -0.24795238 0.10184246 -0.02247149 0.06407405 -0.2351864
WindSpeed3pm  0.47296617 60000000 -0.2660925 -0.02636775 -0.35980011 -0.33732535 -0.02642642 0.00720724 -0.01776636 -0.1875697
Humidity9am -0.27062286 -0.26609247 =0000000 0.54671844 0.13572697 O. 13442050 0.39284158 0.27193809 -0.43655057 -0.3551186

Humidity3pm 0.14665712 -0.02636775 0.5467184 =66000000 -0. 08794614 0.55163264 0.51010790 -0.25568147 -0.5816761
Pressure9am -0.35633183 -0.35980011 0.1357270 -0.08794614 : 0.15755279 -0.14100043 -0.46041819 -0.2536738
Pressure3pm  -0.24795238 -0.33732535 0.1344205 -0.01005189 0 0000 —0.12894408 -0.14383718 -0.49263629 -0.3454853
Cloud9am 0.10184246 -0.02642642 0.3928416 0.55163264 —0 15755279 —0 12894408 6600000 O. 52521793 0.02104135 -0. 2023440
Cloud3pm -0.02247149 0.00720724 0.2719381 0.51010790 -0.14100043 -0.14383718 0 52521793 6600000 O. 04094519 4
Temp9am 0.06407405 -0.01776636 -0.4365506 -0.25568147 -0.46041819 -0.49263629 0.02104135 O. 04094519

Temp3pm -0.23518635 -0.18756965 -0.3551186 -0.58167615 -0.25367375 -0.34548531 -0.20234405 -0.17281423

-31
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# plotcoor( ), i @ 4p K B
install.packages( "ellipse™ )
library( ellipse )

plotcorr( cor_matrix, col = rep( c( "white", "black" ), 5))

=
>
=
D

" “black" ), 5))

plotcorr( cor_matrix, type = "lower", col = rep( c(
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install.packages( "Himsc" )

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

gram of Freq of laims
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hist( Insurance$Claims, freq = FALSE, density = 20, main = "Histogram of
Freq of Insurance$Claims™ )

lines( density( Insurance$Claims ) )

gram of Freq of laims

List of 6

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

$ counts : int [1:20]1 301355320201 ...

$ density : num [1:20] 0.02344 0.01016 0.00391 0.00391 0.00234 ... |
$ mids : num [1:20] 10 30 50 70 90 110 130 150 170 190 ...

$ xname : chr "Insurance$Claims™

$ equidist: logi TRUE

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

str( hist( Insurance$Claims, breaks = 20, labels = TRUE, col = "black",

border = "white", main = "Histogram of Freq of Insurance$Claims with 20
bars") )

of Freq of laims with 20 bars

P—— - 36
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dt <- ecdf( Insurance$Claims )

plot( dt, xlab = "Claims", ylab = "Propotion <= x", main = "Cumluative
Distribution of Claims" )

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

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

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

data.frame( varl = Claims[ Age
data.frame( varl = Claims[ Ag
data.frame( varl = Claims[ Ag
data.frame( varl = Claims[ Age

Ecdf( data_plot$varl, group = data_
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"<25" ], var2 = "<25"),
"25-29" ], var2 = "25-29" ),
"30-35" ], var2 = "30-35" ),

">35" ], var2 = ">35" ) ) )

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

- 40




) ) HE N K — 2016F
— ﬁﬁ Chap 11:48 % BF 4 7

A\l
Feng-Li Lian @ NTU-EE

41

358 ARt — 2016F

;];g] 213 ]:—%_] Or ﬁ ‘ééz [%] Chap 11:4F % #7424 4%

Feng-Li Lian @ NTU-EE

m fa75@B or £
s T OURGE > BILFHEA F R A E B A Eh o 3B Bk

Claims_bp <- boxplot( Insurance$Claims, main = "Distribution of Claims" )

Claims_bp$stats

Distribution of Claims

400
1

> Claims_bp$stats

300
L

[-1]
1,] O
2,] 9
3,] 22
[4,] 58

[5.1 102
attr(,"class™)

[y Lo L
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100

"integer"
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points( x=1, y = mean( Insurance$Claims ), pch = 8)
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Claims_points <- as.matrix( Insurance$Claims[ which( Insurance$Claims >

102)1,6, 1)

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

Claims_points )

for(iin 1l:length( Claims_text ) ) text( x = 1.1, y = Claims_text[ i, ], labels

= Claims_text[ i, ])

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" )

Age

30-35

25-29

Distribution of Claims by Age

400
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data_bp <- list(

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" ) S

200 300 400

0o
" e
L

=25 2529 30-35 =35
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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" ) ])

barplot( Claims_Age, names.arg = ¢( "<25",

)

"25-29",

)
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"30-35", ">35"),

density = rep( 20, 4), main = "Distribution of Age by Claims", ylab =

"Claims”, xlab = "Age" )

- 47
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Distribution of Age by Claims
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Holders Age <- with( Insurance,

c( sum( Holders[ which( Age == "<25")1]),
sum( Holders[ which( Age == "25-29") 1),
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 = c( "black",
"darkgrey" ) )

legend( x = "topleft", rownames( data bar ), fill = c( "black", "darkarey" Y%
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Age Distribution by Claims and Holders
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barplot( data_bar, names.arg = ¢( "<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")
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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

30-35

<25

- 56




T E 84255 — 2016F

/
]Ffl Z]} ,%I Chap 11:45 % # 544 47

Feng-Li Lian @ NTU-EE

percent <- round( Claims_Age / sum( Claims_Age ) * 100 )

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

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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<257%
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install.packages( "plotrix" )
library( plotrix )

pie3D( Claims_Age, labels = ¢( "<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

30-35

- 58




