
●●

●

●

●●●

●●

●

● ●

●●●

1 3 5 7 9 11 13

0.
4

0.
5

0.
6

0.
7

0.
8

0.
9

1.
0

Number of components

E
xp

la
in

ed
 v

ar
ia

nc
e

A
lc

oh
ol

M
al

ic
A

sh
A

lc
al

in
ity

M
ag

ne
si

um
P

he
no

ls
F

la
va

no
id

s
N

on
fla

va
no

id
P

ro
an

th
oc

ya
ni

ns
In

te
ns

ity
H

ue
O

D
28

0
P

ro
lin

e

E
xp

la
in

ed
 v

ar
ia

nc
e

0.0

0.2

0.4

0.6

0.8

1.0



●
●

●

●

●

●

●
●

●

●

●
●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●
●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●
●●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●

●
●●
●

●
●
●

●
●

●

●

●
●

●

●

●

●

●

0 50 100 150

0
1

2
3

4
5

Object number

S
co

re
 d

is
ta

nc
e 

S
D

●
●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●●

●

●

●●

●

●

●●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●
●

●●●

●

●
●●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●
●

●
●
●

●

●

●

●

●
●

●

●

●

●●

●

●

●

●

●

●
●
●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

0 50 100 150

0
1

2
3

Object number

O
rt

ho
go

na
l d

is
ta

nc
e 

O
D



●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●
●

●

●

●

●
●●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●●

●●

●

●

●

●

●

●
●
●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

0 50 100 150

0
1

2
3

4

Object number

S
co

re
 d

is
ta

nc
e 

S
D

●
●

●

●
●

●

●

●

●
●

●

●
●

●

●

●

●
●

●

●

●

●

●
●

●

●
●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●
●

●
●

●

●

●

●

●
●●

●
●

●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●●

●

●

●

●

●

●●
●●

●

●●

0 50 100 150

0
1

2
3

4
5

Object number

O
rt

ho
go

na
l d

is
ta

nc
e 

O
D



●

●

●

●

●
●

●

●

●
●

●
●

●
●

●
●

●

● ● ●
● ●

5 10 15

10
50

11
00

11
50

12
00

12
50

13
00 BIC during stepwise regression

model size

B
IC

 v
al

ue



0 10 20 30 40 50

−
20

0
20

40
60

Predictions from repeated CV

Measured y

P
re

di
ct

ed
 y

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●
●

●

● ●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●
●●

●
●

●

●

●

●
●

●

●●
●

●

●

●

●

●

●

●

●

●

●

● ●

●

●
●

●

●
●

●
●

●

●
●

●

●

●
●

●
● ●

●

●

●

●
●

● ●

●

●

●

●

●
●
●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●●

●

●

●

●

●

●

●
●
●

●
●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●
●

●

●

●

●

●
●

●

●

●

●

●

●

0 20 40 60 80 100

4.
4

4.
6

4.
8

5.
0

Standard Error of Prediction

Number of repetitions

S
E

P



2 4 6 8 10

0.
15

5
0.

16
0

0.
16

5
0.

17
0

0.
17

5
0.

18
0

lambda

M
S

E
P

 b
y 

G
C

V

2 4 6 8 10

−
10

−
5

0
5

lambda

R
eg

re
ss

io
n 

co
ef

fic
ie

nt
s



0.
00

0.
02

0.
04

0.
06

0.
08

0.
10

Number of nearest neighbors

M
is

sc
la

ss
ifi

ca
tio

n 
er

ro
r

1 4 7 11 16 21 26

●

●●

●

●

●

●●●

●

●●

●●●●

●●●●●●●●●●●●●●

●

●

●●

●●

●
●

●

●

●

●
●●

●

●

●

●

●●

●

●

●

●●

●●

●●

●

●

●

Test error
CV error
Training error



Full Tree

|X.Proline>=0.02574

X.Flavanoids>=0.1359 X.OD280>=−0.6996

X.Hue>=−0.2514

1 3

2
2 3

0.
0

0.
1

0.
2

0.
3

0.
4

0.
5

0.
6

Tree complexity parameter

M
is

sc
la

ss
ifi

ca
tio

n 
er

ro
r

0.45 0.35 0.25 0.15 0.05

● ● ●

● ● ● ● ● ●

●

●

●

●

●

●

●

●

●

●

●

Test error
CV error
Training error


