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1. ¥ £ R (Sepal Length) : :* 5 ¥ =& 2o 4 o

2. TTEE A (Sepal Width) : 2+ 5 ¥ = & 2 4 o
3. {“#E B (Petal Length) : 25 H =& 24 o
4. =% A (Petal Width) @ 2+ 5 H =8 2 4 o

5. #f %] (Class) : ¥ &# % Setosa > Versicolor f= Virginica = i &4 °

https://extension.illinois.edu/gpe/glossary/sepal.html
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Console = a1 5 . 4.4 1.2 versicolor
> 1ois 7 a2 & 3.0 4.6 1.4 versicolor
Sepal.Length Sepal.width Petal.Length Petal.width species 3 H 2.6 4.0 1.2 versicelor
) s B o IEREEER o 5 2.3 3.3 1.0 versicolor
i) =i 454 v g a5 H 2.7 4.2 1.3 versicelor
- 96 H 3.0 4.2 1.2 versicelor
::h ;i ig g:; et a7 5 2.9 4.2 1.3 versicalor
M 3.6 14 o2 i 98 6 2.9 4.3 1.3 versicelor
o 19 17 ot by 99 H 2.5 3.0 1.1 versicelor
e 4 W a3 i 100 5.7 2.8 4.1 1.3 versicelor
S0 =2 i o miie 101 6 3.3 6.0 2.5 wvirginica
a4 2.9 1.4 0.2 setosa b H B e 3] virainiea
7 3 . .1 wvirginica
32 ;f i ol ey 104 6 2.9 5.6 1.8 virginica
e 34 +8 0.3 ot 105 6 3.0 5.8 2.2 virginica
48 30 1.4 0.1 setosa 1o i aY 58 T} virainiea
- . - . 7 3 . .7 wvirginica
4.3 3.0 1.1 0.1 setosa 108 7 2.9 6.3 1.8 wvirginica
5.8 4.0 1.2 0.2 setosa 109 6 2.5 5.8 1.8 wvirginica
5.7 4.4 1.3 0.4 setasa 110 7 36 6.1 2.5 wirginica
5.4 3.9 1.3 0.4 setosa = 111 6 3.2 5.1 2.0 wvirginica
5.1 3.5 1.4 0.3 setosa b 112 6 2.7 5.3 1.9 virginica
3.7 3.8 1.7 0.3 setosa 113 6 3.0 5.5 2.1 wvirginica
5.1 3.8 1.5 0.3 setosa 114 5.7 2.5 5.0 2.0 wvirginica
5.4 3.4 1.7 0.2 setosa 115 5.8 2.8 5.1 2.4 virginica
5.1 3.7 1.5 0.4 setosa 116 6.4 3.2 5.3 2.3 virginica
4.6 3.6 1.0 0.2 sotosa 117 6.5 3.0 5.5 1.8 wirginica
3-}1 ;3 i; g-; setosa 118 7 3.8 6.7 2.2 wirginica
. . . . setosa 119 2.6 6.9 2.3 virginica
5.0 3.0 1.6 0.2 setosa 120 6.0 2.2 5.0 1.5 virginica
5.0 3.4 1.6 0.4 setosa 121 6.9 3.2 5.7 2.3 virginica
;; ;: }: g-; setosa 122 5.6 2.8 4.9 2.0 wirginica
. 4 : . setosa 123 2.8 6.7 2.0 virginica
4.7 1.2 1.6 0.2 setosa 124 6.3 2.7 4.9 1.8 wvirginica
4.8 3.1 1.6 0.2 setosa 12% (] 3.3 5.7 2.1 wirginica
5.4 3.4 1.5 0.4 setosa 126 7.2 3.2 6.0 1.8 virginica
5.2 4.1 1.5 0.1 setosa 127 6.2 2.8 4.8 1.8 virginica
5.5 4.2 1.4 0.2 setosa 128 6.1 3.0 4.9 1.8 virginica
4.9 11 1:5 0.2 setosa 129 6.4 2.8 5.6 2.1 wvirginica
5.0 1.2 1.2 0.2 setosa 130 2 3.0 5.8 1.6 virginica
5.5 3.5 1.3 0.2 setosa 131 4 2.8 6.1 1.9 wvirginica
4.9 3.6 1.4 0.1 setosa 132 9 EN 6.4 2.0 virginica
4.4 3.0 1.3 0.2 srtosa 133 4 2.8 5.6 2.2 wvirginica
5.1 3.4 1.5 0.2 setosa 134 i 2.8 3.1 L5 wirgi
5.0 3.5 1.3 0.3 satosa 13% 1 2.6 3.6 1.4
a.s 2.3 1.3 0.3 setosa 136 .0 6.1 2.3 virginica
4.4 3.2 1.3 0.2 setosa 137 34 5.6 2.4 virginica
5.0 3.5 1.6 0.6 Tptoca 138 3.1 5.8 1.8 wvirginica
5.1 3.8 1.9 0.4 setosa 139 3.0 4.8 1.8 virginica
a8 30 1.4 0.3 setosa 140 3.1 5.4 2.1 virginica s
5.1 3.8 1.6 0.2 setosa 141 3.1 5.6 2.4 virginica
6 3.2 1.4 0.7 Fetode 142 3.1 5.1 2.3 virginica
5.3 17 1.8 0.2 Eatoen 143 2.7 5.1 1.9 wvirginica
5.0 3.3 1.4 0.2 setosa 144 i.2 5.9 2.3 wvirginica
] 312 a7 14 e enTar 145 3.3 5.7 2.5 virginica
6.4 3.2 4.5 1.5 versicalor 146 3.0 3.2 2.3 virginica
6.9 3.1 4.9 1.5 versicolor 147 2.3 3.0 1.9 virginica
5.5 33 4.0 1.3 versicolor 148 3.0 3.2 2.0 virginica
6.5 2.8 4.6 1.5 versicolor 149 3.4 3.4 2.3 virginica
5.7 2.8 4.5 1.3 versicolor 150 3.0 5.1 1.& virginica
6.3 3.3 4.7 1.6 versicolor - -
4.9 2.4 3.3 1.0 versicolor
6.6 2.9 4.6 1.3 versicolor 5
5.2 2.7 3.9 1.4 versicolor -
5.0 2.0 3.5 1.0 versicolor
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= Mmydata <- iris

= Mmydata

= mydata[ i, j ]
= mydata] 1, 1]
= mydata] 3, ]
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= Mmydata <- iris
= Mmydata
= str( mydata )

> str{ mydata )

'data.frame': 150 obs. of 5 variables:

$ sepal.Length: num 5.1 4.9 4.7 4.655.44.654.44.9
$ Sepal.width : num 3.5 3 3.2 3.1 3.6 3.9 3.4 3.4 2.9 3.1 ...
$ Petal.Length: num 1.4 1.4 1.3 1.5 1.4 1.7 1.4 1.5 1.4 1.5 .
$ Petal.width : num 0.2 0.2 0.2 0.2 0.2 0.4 0.3 0.2 0.2 0.1 ...

% Species Factor w/ 3 levels "setosa","versicolor™,..: 1111111111 ...
. 1

= summary( mydata )
> summary( mydata )

Sepal.Length Sepal.width Petal.Length Petal.width Species
Min. :4.300 Min. :2.000 Min. :1.000 Min. :0.100 setosa :50
1st Qu.:5.100 1st Qu.:2.800 1st Qu.:1.600 1st Qu.:0.300 versicolor:50
Median :5.800 Median :3.000 Median :4.350 Median :1.300 virginica :50
Mean :5.843 Mean :3.057 Mean :3.758 Mean :1.199
3rd Qu.:6.400 3rd Qu.:3.300 3rd Qu.:5.100 3rd Qu.:1.800
Max. 7.900 Max. 4.400 Max. 6.900 Max. 2.500
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= Mmydata <- iris
= Mmydata
= head( mydata, n =5)

> head( mydata, n =5 )
Sepal.Length Sepal.width Petal.Length Petal.width Species

1 5.1 3.5 1.4 0.2 setosa

2 4.9 3.0 1.4 0.2 setosa

3 4.7 3.2 1.3 0.2 setosa

4 4.6 3.1 1.5 0.2 setosa

5 5.0 3.6 1.4 0.2 setosa
» tail( mydata, n=5)

= tail( mydata, n =5 )

Sepal.Length Sepal.Width Petal.Length Petal.width Species
146 6.7 3.0 5.2 2.3 virginica
147 6.3 2.5 5.0 1.9 virginica
148 6.5 3.0 5.2 2.0 virginica
149 6.2 3.4 5.4 2.3 virginica
150 5.9 3.0 5.1 1.8 virginica
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mydata <- iris

mydata

mydata] mydata$Species == "setosa", 1 ]
mydata] mydata$Species == "versicolor”, 1 ]
mydata] mydata$Species == "virginica", 1 ]

mydata] mydata$Species == "setosa", 1:2 ]
mydata[ mydata$Species == "setosa", 1:3 ]
mydata] mydata$Species == "setosa", 2:4 ]

subset( mydata, Species == "setosa", select = Sepal.Length )

subset( mydata, Species == "setosa", select = c( Sepal.Length,
Sepal.Width ) )

-11

P8 A R - 2016F

Z;')J v}b /_)‘_,\ 7}”«? ﬁ'{jﬁ;—,\ Chap 03: 3 % 7 IRIS

Feng-Li Lian @ NTU-EE

mydata <- iris
mydata

max( mydata[ , 1] )

min( mydata[ , 1] )

c( max( mydata[ , 1] ), min( mydata[ , 1] ) )

MaxMin <- ¢( max( mydata[ , 1] ), min( mydata[ , 1] ) )
range( mydata] ,1])

mean ( mydata[ , 1])

sd( mydata[ ,1])

median( mydata[ , 1])

mystat <- c(max( mydata[ , 1] ), mean( mydata[ , 1] ),
median( mydata[ , 1 ] ), min( mydata[ , 1] ), sd( mydata] , 1]))

summary( mydata[ , 1])
-12
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mydata <- iris
mydata

mydata_sort <- sort( mydata[ , 1] )
mydata_sort][ 150*0.5 ]
mydata_sort] 150*0.25 ]
mydata_sort] 150*0.75 ]

summary( mydata[ , 1])

-13
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= plot( data )

= # OB SE AR

= mydata], 1]

= plot( mydata] ,1])
= mydata[ , 2 ]

= plot( mydata] ,2])
= mydata[ , 3]

= plot( mydata] ,3])
= mydata[ , 4 ]

= plot( mydata] ,41])
= mydata[ , 5]

= plot( mydata] ,5])

-15
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= hist( data)

# B WEA

= mydata], 1]

= hist( mydata[ ,1])
= mydata[ , 2 ]

= hist( mydata] ,2])
= mydata[ , 3]

= hist( mydata[ ,3])
= mydata[ , 4 ]

= hist( mydata] ,41])

= mydata[ , 5]
= hist( mydata[ ,5])

- 16
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= layout( M, widths, heights )
. M E_BA A Fenserd
= Wwidths ~ heights 2 % . M2 E ~ Fant ) > H HEar g 2+ 4

matrix( c( 1, 2, 3,4), 2, 2, byrow =T)

1 2 matrix( c(1, 2, 3,4,5,6), 3, 2, byrow =T)
3 4 _ . ! 2
widths = c¢(1,1), heights = c¢(1,1) )
3 4
1 2
5 6
3 4
widths = ¢(1,3), heights = ¢(1,2) ) .
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= layout( M, widths, heights )
s ME_BA5A G chaerd
= Wwidths ~ heights % 3% T M4EE £ ~ Fant 6] > H HEer g 2+ 4

- HBEME WA A

= layout( matrix( c( 1, 2, 3, 4), 2, 2, byrow =T ), widths = ¢(1,1),
heights = c(1,1) )

= plot( mydata] ,11])

= plot( mydata] ,2])

= plot( mydata] ,3])

= plot( mydata] ,41])

-19
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= layout( M, widths, heights )
s ME_BA5A G chaerd
= Widths ~ heights % ¥ % T M4EE £ ~ Fant 6] > H HEer g 2 4

» H#BEREH - A

= layout( matrix( c( 1, 2, 3, 4), 2, 2, byrow =T ), widths = ¢(1,1),
heights = c(1,1) )

= hist(mydata] ,1])

= hist( mydata[ ,2])

= hist( mydata[ ,3])

= hist( mydata] ,41])

-20
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= layout( M, widths, heights )
s ME_BA5A G chaerd
= Wwidths ~ heights % 3% T M4EE £ ~ Fant 6] > H HEer g 2+ 4

- HBEME WA A

= layout( matrix( c( 1, 2, 3, 4), 2, 2, byrow =T ), widths = ¢(1,1),
heights = c(1,1) )

= plot( mydata] ,11])

= plot( mydata] ,2])

= plot( mydata] ,3])

= plot( mydata] ,41])

-21
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= layout( M, widths, heights )
s ME_BA5A G chaerd
= Widths ~ heights % ¥ % T M4EE £ ~ Fant 6] > H HEer g 2 4

» H#BEREH - A
= layout( matrix( c( 1, 2, 3, 4), 2, 2, byrow =T ), widths = ¢(1,1),
heights = c(1,1) )

= plot( mydata[ ,1])
= hist( mydata[ ,1])
= plot( mydata] ,21])
= hist( mydata] ,2])

-22
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= layout( M, widths, heights )
s ME_BA5A G chaerd
= Wwidths ~ heights % 3% T M4EE £ ~ Fant 6] > H HEer g 2+ 4

- HBEME WA A
= layout( matrix(c(1, 2, 3,4,5,6,7,8), 4, 2, byrow =T ), widths =
c(1,1), heights = ¢(1,1,1,1) )

= plot( mydata] ,11])

= hist( mydata[ ,1])

= plot( mydata] ,2])

= hist( mydata] ,2])

= plot( mydata] ,31])

= hist( mydata] ,3])

= plot( mydata] ,41])

= hist( mydata] ,41])

-23
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= layout( M, widths, heights )
s MERSA G gl
= Widths ~ heights % ¥ % T M4EE £ ~ Fant 6] > H HEer g 2 4

» H#BEREH - A
= layout( matrix(c(1, 2, 3,4,5,6,7,8), 4, 2, byrow =T ), widths =
c(1,2), heights = ¢(1,1,1,1) )
= plot( mydata[ ,1])
= hist( mydata[ ,1])
= plot( mydata] ,21])
= hist( mydata] ,2])
= plot( mydata] ,31])
= hist( mydata[ ,3])
= plot( mydata] ,41])
= hist( mydata] ,41])

-24
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= layout( M, widths, heights )
s ME_BA5A G chaerd
= Wwidths ~ heights % 3% T M4EE £ ~ Fant 6] > H HEer g 2+ 4

o #BEME L A

= layout( matrix( c( 1, 2, 3,4), 2, 2, byrow = T ), widths = ¢(2,1),
heights = c(1,1) )

= plot( mydata] ,11])

= hist(mydata] ,1])

= plot( mydata] ,2])

= hist( mydata] ,2])

-25
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= layout( M, widths, heights )
s ME_EA A fF aued
= Widths ~ heights % ¥ % T M4EE £ ~ Fant 6] > H HEer g 2 4

» H#BEREH - A

= layout( matrix( c( 1, 2, 3, 4), 2, 2, byrow =T ), widths = ¢(1,1),
heights = c¢(2,1) )

= plot( mydata] ,1])

= hist( mydata[ ,1])

= plot( mydata] ,21])

= hist( mydata] ,2])

- 26
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= layout( M, widths, heights )
s ME_BA5A G chaerd
= Wwidths ~ heights % 3% T M4EE £ ~ Fant 6] > H HEer g 2+ 4

o #BEME L A

= layout( matrix( c( 1, 2, 3, 4), 2, 2, byrow = T ), widths = ¢(1,3),
heights = c(1,1) )

= plot( mydata] ,11])

= hist(mydata] ,1])

= plot( mydata] ,2])

= hist( mydata] ,2])

- 27
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= layout( M, widths, heights )
s ME_EA A fF aued
= Widths ~ heights % ¥ % T M4EE £ ~ Fant 6] > H HEer g 2 4

» H#BEREH - A

= layout( matrix( c( 1, 2, 3,4), 2, 2, byrow = T ), widths = ¢(1,3),
heights = ¢(1,3) )

= plot( mydata] ,1])

= hist( mydata[ ,1])

= plot( mydata] ,21])

= hist( mydata] ,2])

-28




358 AR — 2016F

f‘g :% — %]213 /i__BE'L_ -—ié’ i'f Chap 03: # & 7= IRIS

Feng-Li Lian @ NTU-EE

= layout( M, widths, heights )
s ME_EA A fF aserd
= Wwidths ~ heights % 3% T M4EE £ ~ Fant 6] > H HEer g 2+ 4
» HNEREH A A
= layout( matrix( c( 1, 2, 3,0), 2, 2, byrow = T ), widths = ¢(1,1),
heights = c¢(1,1) )
= plot( mydata] ,11])
= plot( mydata] ,2])
= plot( mydata] ,3])

-29
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= layout( M, widths, heights )
s ME_EA A fF aued
= Widths ~ heights % ¥ % T M4EE £ ~ Fant 6] > H HEer g 2 4

» H#BEREH - A
= layout( matrix( c( 1, 0, 2, 3), 2, 2, byrow = T ), widths = ¢(1,1),
heights = c(1,1) )

= plot( mydata] ,1])
= plot( mydata] ,2])
= plot( mydata] ,3])

-30
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= layout( M, widths, heights )
x ME_EA) A & duEid
» widths ~ heights & ¥ ML L ~ Fremnbt o] » H L ®eL g < 4

o HAERBEE A
= layout( matrix(c( 1, 0, 0, 2), 2, 2, byrow = T ), widths = ¢(1,1),
heights = c(1,1) )

= plot( mydata[ ,11])
= plot( mydata] ,2])

-31
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m par( fig=c(x1, x2,yl,y2))

= par(fig=c¢(0,0.8,0.7,1) )
Rl =7 & 24 (x1,yl) £.( 0,0.7),
Rl bk ik (x2,y2) €.(0.8,1 )

(0,1) (0.8,1) (1,1
1 2
(0,0.7)
3 4
(0,0) (1,0)

-32




par( fig = c( x1, x2,yl,y2))

par( fig =¢(0,0.8,0.7,1))
Rl =7 & 24k (x1,yl) £.( 0,0.7), (0,1)

FHE Azt — 2016F
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Bl ch -1 & ade (x2,y2) £(0.8,1 )

({0.0.7)
w H NSRRI E A A
= par( fig=c( 0,0.8, 0,0.7), new=TRUE )

= plot( mydata] ,11])
« par( fig=c( 0,0.8,0.7, 1), new=TRUE)
= plot( mydata] ,21])
= par( fig=c(0.8, 1, 0,0.7), new=TRUE)
= plot( mydata] ,3])
= par( fig=c(0.8, 1, 0.7,1 ), new=TRUE)
= plot( mydata] ,41])

(0,0

(08,1) (1,1)
1 2
3 4
(1,0)
- 33
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plot( mydata )
plot( mydata[ , 1:4])

boxplot( mydata[ , 1] )
rug( mydata[ , 1], side =4)

boxplot( mydata[ , 1], horizontal = TRUE )
rug( mydata[ , 1], side=1)

-35
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par( mfrow =c¢( 1, 2), mex = 0.8, mar =c¢(5,5,3,1) + 0.1)

hist( mydata[ , 1 ], freq = TRUE, breaks = "Sturges" )
rug( mydata[ , 1], side =1)

hist( mydata[ , 1 ], prob = TRUE, breaks = "Sturges", col = "lightblue",
border = "magenta” )

rug( mydata[ , 1], side =1)

hist( mydata[ , 1 ], freq = TRUE, breaks = "Scott" )
hist( mydata[ , 1 ], freq = TRUE, breaks = "freedman-Diaconis" )

hist( mydata[ , 1 ], freq = TRUE, breaks = 10 )

hist( mydata[ , 1 ], freq = TRUE, breaks = seq( from =4, to = 8, by =
0.2))

- 36
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stem( mydata[ , 1 ], scale = 1.0)

stem( mydata[ , 1 ], scale = 0.5)

sum( mydata[ , 1] ==4.4)

sum( mydata[ , 1] ==4.6)
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stripchart( mydata[ , 1 ], method = "overplot", at = 0.7 )
text( 6, 0.65, "overplot™ )

stripchart( mydata[ , 1 ], method = "stack”, add = TRUE, at = 0.85)
text( 6, 0.8, "stack™" )

stripchart( mydata[ , 1 ], method = "jitter”, add = TRUE, at = 1.2)
text( 6, 1.05, "jitter" )

title( main = "Strip Chart™ )
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X <- cut( mydata[ , 1 ], breaks = 6)
y <- table(x)

pie(y )

par( mfrow = ¢(2,2) )

pie(y)

pie( y, clockwise = TRUE )
pie( y, col = terrain.colors(6) )

B 423Nk — 2016F
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pie( y, col = gray( seq( from = 0.4, to = 1.0, length =6) ) )
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X <- mydata[ , 1]

par( mfrow = ¢(1,2) )
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plot( density(x), col = "red", main = "Kernel Density Estimate" )

rug( x, side =1)

hist( x, prob = TRUE, breaks = "Sturges", main = "Histogram & KDE" )

lines( density(x), col = "red" )
rug( x, side = 1)
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= X <-mydata[, 1]

= plot.ecdf( x)
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= X <-mydata[, 1]

= ggnorm( x)

= qqline( x, col = "red", lwd = 2)
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- e scatterplot

m X <-iris[, 1:4 ]

= plot( x)
= pairs( x)
= pairs( X, panel = panel.smooth )
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=

iris
Y <-iris[ , 1:4 ] scatterplot

panel.hist <- function(x, ...) {
usr <- par("usr"); on.exit(par(usr))
par(usr = c(usr[1:2], 0, 1.5) )
h <- hist(x, plot = FALSE)
breaks <- h$breaks; nB <- length(breaks)
y <- h$counts; y <-y / max(y)
rect(breaks[-nB], 0, breaks[-1], y, col = "cyan", ...)
lines(density(x, na.rm = TRUE), col = "red")

pairs( X, panel = panel.smooth, pch = 1, bg = "lightcyan",

diag.panel = panel.hist, font.labels = 2, cex.labels = 1.2 ) s
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s scatterplot
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R

pairs(iris[ , 1:4 ], pch = c¢(1, 2, 4)[iris$Species], col = c("red", "green",
"blue")[iris$Species] )
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setosa <- iris[ iris$Species == "setosa", 1:4 ]

boxplot( setosa, names = c( "sep.len”, "sep.wid", "pet.len”, "pet.wid" ),
main = "lris setosa" )
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par( mfrow = ¢(1, 2), mex = 0.5, mar =c(5, 4, 4, 2) + 0.1)
with( iris, boxplot( Sepal.Length ~ Species, main = "Sepal length" ) )

with( iris, boxplot( Sepal.Length ~ Species, notch = TRUE, main =
"Sepal length" ) )
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par(mfrow = c(1, 2), mex = 0.5, mar = c(5, 4, 4, 2) + 0.1)

sx <- with( iris, split( Sepal.Length, Species ) )

boxplot( sx, main = "Sepal length" )
boxplot( sx, notch = TRUE, main = "Sepal length" )
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sx <- with( iris, split( Sepal.Length, Species ) )
sy <- with( iris, split( Sepal.Width, Species ) )

plot( O, xlim = range(sx), ylim = range(sy), type = "n", xlab = "x", ylab
="y")

points( sx[[1]], sy[[1]], pch =1, col = 1)
points( sx[[2]], sy[[2]], pch = 2, col = 2)
points( sx[[3]], sy[[3]], pch = 3, col = 3)

for (i in 1:3) abline( Im(sy[[i]] — sx[[i]]), col =1)

legend( "topright", legend = c("setosa",
pch = 1:3, col =1:3)

versicolor”, "virginica"), Ity = 1,
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X <-iris[[1]]
y <-iris[[2]]

species <- iris[[5]]

library(lattice)

xyplot( y ~ X, groups = species, type = c("'g
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LRy
R

,'p", "'r), auto.key = TRUE)
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X <-iris[[1]]

y <-iris[[2]]
species <- iris[[5]]

library(lattice)

xyplot( y ~ x | species, type = c("g", "p",
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r'), auto.key = TRUE )
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data(iris)

X <-iris[, 1]
y <-iris[, 2]
z <-iris[, 3]

library(lattice)
cloud( z ~ x *y, groups = iris$Spieces, pch = 1:3, col = 1:3,

scales = list(arrows = FALSE),
light.source = ¢(10, 0, 10) )
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