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28 . BERESAM (Random Forest)
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Mechanism 1: BBj#hit%kiZ Bootstrapping i, 1
HERE X (RE n) RUEKEHHE n R o ;,f%?éﬁ’:

0
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EEPSEERL - MBIRIEFAHE (XGBoost)
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wix+b=1

| wlx + b = 0 (Decision Boundary) |

wix+b=-1

Optimization Goal
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FERI 28 TEEE# (Margin) &AMl ©
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2

n
min —w!'w + C Z %
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Feature 1

Subject to: y;(Wix; +b) >1—&,& >0
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RETIHGE L > N FEEEERASR

Python Scikit-learn Orange Data Mining fRE{E L {EH
pandas as pd
from sklearn.tree import DecistionTreeClassifier ’
data = pd.read_csv( 'data.csv') y 4 .
X = data.drop('target', axis=1) F_E; @ﬁgyi 5j$5 ’ L’Jﬂ
y = data['target'] — -2
model = DecisionTreeClassifier() File Tree Predictions
model.f1t(X, y)
predictions = model.predict(X_test)
SEEPIE  BEEEANES B2 « AR

HEINERZ 2B TRRAEES - IFAE+n2—HEBRRE -
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PEER2 : HEBYE SR
(Model Training)
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(Data Preparation) (Evaluation)

File bala
Sampler

Test and Confusion
Score Matrix
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Step 1 : BRI Orange Data Mining 7T

@ Untitled - Orange

— O X
File Edit View Widget Window Options H
Q, Filter...
[— -
Data @® Welcome to Orange 7 X

Transform

& Visualize

—
es* Model j E ®
LN ]
= X
7t Evaluate
o* v % New Open Recent
v en
A H ¥ Ee
Test and Predictions Feature as Confusion
Score Predictor Matrix

D =y
Performance  Calibration {

Permutation »
Anal}rsls Curve Plot Plot
Y Video Tutorials Get Started Examples Documentation
Select a widget to show its description.
See workflow examples, YouTube tutorials, or
open the welcome screen. 8 Show at startup Donate

i H
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File Edit View Widget

Window Options Help

Q Filter...

% Data

== B -—
v Y, —
File Lol Datasets  SQL Table
Import
[
_/ Ble
mr 2
Data Table Paint Data Data Info Rank
v @ N B
.
| |
Edit Column
Domain Ll Statistics crzles

& | Visualize

*2* Model

=
7[*2 | Evaluate

ﬁ Unsupervised

File

Read data from an input file or network and send
a data table to the output.

=

File

Step 2 : FARERS

) File - Orange — O ped
Source
© File: |datasets\iris.tab w v I £3 Reload
datasets\iris.tab
O URL: datasets\titanic.tab -
. datasets\housing.tab
File Type
W_J datasets\heart_disease.tah
Determir datasets\brown-selected.tab ] b
datasets\zoo.tab
Info

- -Fi-:'-!\'t E
Iris flower dataset 55/ B1G & 5=
Classical dataset with 150 instances of Iris setosa, Iris virginica and Iris versicolor.

150 instances 150 SEE »
4 features (no missing values) 4 B35 - |ERK(E
Classification; categorical class with 3 values (no missing values) 3 & 48 Bl g4 28 Bl B &)

Ometaattributes  ( J§ M ZEERNE - EXAFHERZRINFRIHAL

Columns (Double click to edit)

MName Type Role Values
T sepal length @ numeric feature
2 sepal width @ numeric feature
3 petal length @ numeric feature
4 petal width @ numeric feature
5
Reset Apply

Browse documentation datasets

=2 B | Bso

—e

FIS

Data
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File Edit View Widget Window Options Help
Q Filter...

@ Data

d B

CEV File

File Import Datasets SQLTable
DataTable  Paint Data Data Info Ranl File
vo@ P
g -uil
W o S swenm

Transform

& | Visualize

*1* Model

x
7/*s | Evaluate

ﬁ' Unsupervised

Display basic information about the data set

Step 4 : RE T BB R4 Data Info

Data Info

i) Data Info -

Data table p

Mame

Cize:
Features:

Targets:

Missing data

Data Tahle Il -

Column Statistics

Orange X

roperties

iris ERTCEIE

~150 rows, 5 columns 150 5~ 517

4 numeric 4 {ERERSE

categorical outcome with 3 classes 175 = 1B 4B R 4E B B2
S

. none

Additional attributes

Mame:

Description:

Author:
Year:

Reference:

=78 |

Iris flower dataset

Classical dataset with 150 instances of Iris setosa, Iris
virginica and Iris versicolor.

Edgar Anderson, Ronald Fisher
1936

R. A. Fisher (1936). "The use of multiple measurements in
taxonomic problems". Annals of Eugenics. 7 (2): 179-188.
doi:10.1111/).1469-1809.1936.tb02137 x

=] 150




& %2 ows* - Orange Step 5 - E’%‘Eﬁﬁ%ﬂwg Dafa Tgblé

File Edit View Widget Window Options Help

Q Filter...
]
Data
—
Data Info
: Data Table
File CVRle  botacets  SQLTable i
Import -uill
’E/
™ Data Table - Orange — O X
Data Japle J PaintData  Datalnfo Rank File Info iris sepal length sepal width petal length petal width
150 instances (no missing data) _
T'., / Il.l 4 features 1 5.1 3.5 1.4 0.2
g . | Target with E,'I\ralues 2 _ 4.9 3.0 1.4 0.2
Edit Column No meta attributes. 3 _ 47 3.2 1.3 0.2
Domain L Ctatistics R .
Variables 4 _ 4.6 3.1 1.5 0.2
Transform @ Show variable labels (if present) 5 _ 5.0 3.6 1.4 0.2
|£ Visualize [] Visualize numeric values 6 _ 5.4 3.9 1.7 0.4
parn - 7 Irissetosa 46 3.4 14 0.3
.-.!; Model & Color by instance classes
) 5 Irissetosa 5.0 3.4 15 0.2
i Selection
%23 | Ebvaluate o lris-setosa 4.4 2.9 14 0.2
) Clear Selection >
ﬁ Unsupervised 10 _ 4.9 3.1 1.5 0.1
@ select full rows . _ 4 27 15 0
12 Irissetosa 48 3.4 16 0.2
13 Iris-setosa 4.8 3.0 14 0.1
S . = w0 v o
15 lrissetosa 5.8 4.0 1.2 0.2
View the dataset in a spreadsheet. c 5 " 15 04
more... 17 lris-setosa 54 3.9 13 0.4
Restore Original Order 18 _ 51 35 14 0.2
[ | Send Automatically 19 _ 5.7 3.8 1.7 0.3
=2 B | 2150 [2150]150
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B Step 6 : MEEEER 53 Column Statistics
ile it View Widget Window Options Help
————————

T

Q Filter...
]
Data
—
Data Info
el
j @ g &
Data Table I
File Datasets SQL Table il
=il
]
H D Column Statistics

h —
DataTable  Paint Data Data Info Rank Filf:‘ane 0O %

, Il [ | E// - Column Distribution Mean Mode Median Dispersion Min. Max. Missing
-
& . | |
Color

Edit_ CD|I:.IH:'|I'I Save Data m Sepal Iength 5.843 5.0 5.8 0.141 4.3 7.9 0 (D 9a)
Domain Statistics

|.*ﬁ-' Visualize @ sepal width 3.054 3.0 3.0 0.142 2.0 44 0 (0 %)
—
*L* Model
L X ]
v X
7|2 = Evaluate
@ petal length 3.759 1.5 4350 0.463 1.0 6.9 0 (0 %)
ﬁ' Unsupervised
@ petal width 1.199 0.2 1.3 0.635 0.1 2.5 0 (0 %)

Column Statistics

Show basic statistics for columns.

Mmore...

| Iris-setosa W Iris-versicolor | | lris-virginica

Color: @ iris v 8 Send Automatically

B ## T /2 1l [® =2 B | 150 B-I5
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File Edit View Widget Window Options Help
Q Filter...

@ Data

Transform

lﬁ Visualize

0|

Tree Viewer Box Plot

Violin Plot  Distributi

. —
[ HHH
*_®
L
S wh BB
Scatter Plot Line Plot Bar Plot _Sleve
Diagram
% [o™a . '
[ ::)i' RRACAN
.. AN % oo
- — L b
Mosaic FreeViz Hinear Radviz
Display Projection
um —
—
—_—
.
Venn Silhouette  Pythagorean
G Diagram Plot Tree
Gf - E R
]
Pythagorean CMZ Rule Scoring
Forest Viewer Reentd Sheet Viewer
——
*r* | Model
-e
L.
723 | Evaluate
ﬁ Unsupervised
Box Plot

Visualize the distribution of feature values in a
box plot.

Daty

Data Info

Data Table

Box Plot

=?M@8

Column Statistics

I Box Plot - Orange

Variable
Filter...

Step7 : E

9 mEE{E Box Plot ( =

—-—
£z
z.

=]

iris
@) sepal length

| sepal width

@ petal length

[ 1, | [y R P

(J Order by relevance to subgroups

Subgroups
Filter...

MNone

|E iris

(] Order by relevance to variable
Display

@ Annotate

(O No comparison

(0 Compare medians

© Compare means

2] 150 [3 -] 150

[ris-versicolor: 2.770 £ 0.31

28 3.0 3150

Iris-setosa: 3418 £ 0.38

2.0

2.5 3.0 3.5 4.0
sepal width

ANCOWVA: 47.364 (p=0.000, N=150)

45

H )




o R Step 8 : Eit 3734 Distribution ( 7% E )

Transform _@ Data Info
[43]
a
lﬁ Visualize o Data Table
. . [
H . pata -uill
é & [
D Column Statistics
Tree Viewer Box Plot Violin Plot | Distribution {3,;/
File ¢ - th. Distributions - Orange = O X
- — .
... L' ] é . —
) Variable
o’ :><: | .. b 2 i @ Iris-setosa
; ® Filter... o | . |
- leve . B Iris-versicolor
Scatter Plot  Line Plot Bar Plot Diagram Box Plot iris i
':,. ..:‘ op . o @ sepal length . Iris-virginica
L] .
-! -.':. e IR 'L @ sepal width -
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Mosaic Linear . . 20
Display e Projection fa Distributions @ petal width i
Wenn Silhouette  Pythagorean 15 -
=50 Diagram Plot Tree . o i
Sort categories by frequency £ -
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o i
%# sem =T Distribution 5 L
Het > £ T
Fitted distribution Mone ~ -
Pythagorean CMZ2 Rule Scoring L
Forest Viewer Nomogram .ot Viewer Bin width I 0.2 10 -
c1sé | Model Smoothing 10 -
L X ] I
LK Hide bars a
723 | Evaluate -
. Columns 5r
ﬁ Unsupervised i
Split by iris w i
[] Stack columns -
Distributions [ Show probabilities ok I I | I I I I I
. N . . . Sh | t. d. t .b t. :I 1 1 1 ! 1 1 ! 1 1 1 ! 1 1 ! 1 1 ! 1 1 1 1 1 1 1 !
D|sp|;|y value distributions of a data feature in a @55 5 U b B G 1| _;_ é th é :5 ;I,r
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File Edit View Widget Window Options Help

Q Filter...

@ Data

Transform

l£ Visualize
+

e

Tree Viewsr Box Plot Viclin Plet  Distributions
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Scatter Plot Line Plot Bar Plot D.Slm
iagram
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Display Projection
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EEEL. 22 Diagram Plot Tree
I oY
[ ]
Pythagorean CMZ Rule Scoring
Forest Viewer AL Sheet Viewer
L |
‘Le | Model
L X ]
.
7es | Evaluate
g Unsupervised

Scatter Plot

Interactive scatter plot visualization with
intelligent data visualization enhancements.

File

Da ta

[0

Data Info
o
Data
9]
%
* 4
+
o iE:
S
Box Plot
%
=

Distributions

o’

Scatter Plot

=70 B &

Step 9

[

Data Table Il s

Column Statistics

4# Scatter Plot - Orange

Axes
Axis x: @) petal length v
Axis v @ petal width v | I
[ Find Informative Projections
Attributes
Color: iris v
Shape:  (Same shape) v
Size: (Same size) 4
Label: (Mo labels) 4
(] Label only selection and subset >
Symbol size: .
Opacity: l
Jittering: l

(] Jitter numeric values

(] Show color regions

[ R (N |
Zoom/Select

] v a ¥

a2 Send Automatically

2] 150|-]- [ -]150]2

petal width

1L R4 R B L Scatter Plot ( B4k E )
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File Edit View Widget Window Options
Q, Filter...
% ‘ Data
anstorm
|| .I-
-
-
Select
Sampler Columns
N
B i
B8 i
. Select by
Split Merge Data Concatenate Data Index
' o900 0060
< ' es
o000
. Aggregate .
Unique Columns Group by Pivot Table
D o al=
L]
.
Apply -
Domain Preprocess Impute Continuize
-( ]
e i
-‘-
Discretize  Randomize Purgg Melt
Domain
o e
Fa || 3; _;3‘6
[§
J ] |
Create Create Python
Ll Class Instance Script
& | Visualize
——
*L* | Model
- e
dex | o,
Select a widget to show its description.
See workflow examples, YouTube tutorials, or

open the welcome screen.

File

Data

el " gl

e1ed

1

Data Info
o2°

Data

é :
Box Plot

Distributions

o'

Scatter Plot

!

Select Rows

o

Data Table Il .

Column Statistics
FS Select Rows - Orange
Conditions

iris ~ is not

Step 10 : &

~ Iris-virginica

Add Condition| Add All Variables  Remove All

[] Remove unused values and constant features

[] Remove unused classes

? B | 2150 [3100]50]150

Send Automatically

HEFEER Select Rows
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File Edit View Widget Window Options Help Ste p 1 1 : *Fﬁi 1' ’ ;LHE: :E @ % 1%% Se I eCt CO I u m n S
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m & Select Columns - Orange — O pd
Ignored Features (4)
o Data Info @ Filter Filter
[
= ? @ petal length
='._! Data Table @ petal width
L Data @ sepal length
Data @ sepal width
Sampler Colu
%"5;
File + # =
+
9 ]
Split Merge Data Concatenate %
Y (X X ] 200 Box Plot |
.® |_l_| N 2 % g
L] L X X ] '
Unigue Acgtg[ﬁiie Group by I Data Sampler
o T
Distributions
% [ 2=
N Target (1)
Apply i e > .
Domain Preprocess Impute Continuize O ‘B Irs
Metas
mr.
-ll - ( | E Scatter Plot
-/-
Discretize  Randomize F"urgg Melt
Domain
1 v T e
@ ] I @
g
Create Create Python =
Formula Class Instance Script %_
]
* | Visualize g
S by Reset [ | Ignore new variables by default B Send Automatically
— 1
Ly K
a Viodel S =92 B | 3150]|- [3150]4
dex | &
Select Columns

Select columns from the data table and assign
them to data features, classes or meta variables.

D)

e Select Columns
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File Edit View Widget Window Options Help

Q Filter...

)
L]
gg Q
Columns [ D
Q.
o Bk
Spht Merge Data Concatenate SIERL
P E Data Index -
Y oeoeeo ooo )
. ol :
L] o000
: Aggregate :
Unigue Columns Group by  Pivot Table L
B
% [ ===
Apply -
Dormain Preprocess Impute Continuize
A
el 7 =
-6-
Discretize  Randomize DF;J 9e helt
main
@ | I @
Create Create Python
SElilL 2 Class Instance Script

& | Visualize

c5é | Model
[ N ]
dex |

Data Sampler

Randomly draw a subset of data points from the
input dataset.

More..

[

Data Info
o

Data

HIH
HIH ++

Box P

Distributions

o

Scatter Plot

!

Select Rows

Step 12 : Fll#RELAIG E 1 4 | Data Sampler

[

¥ K
+ &0
X me
Data Table b
-uill Q Confusion Matrix (1)

Column Statistics .
Predictions

5 Data Sampler - Orange
" SamplingType  fif il EE ch BE AR 7

!!é E :': © Fixed proportion of data:

E N

AR &=

Data Sampler

() Fixed sample size

Tree Viewer

4k

Instances: 1
(] sample with replacement

() Cross validation

ik

Number of subsets: 10

LS

Unused subset: 1

(O Bootstrap

Options \
@ Replicable (deterministic) sampling ﬂ ]

Evaluation Results

{
(a

() Stratify sample (when possible)
Cenfusion Matrix

and Score

[ Sample Data ]

=2 B | 2150 [3105]45
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Data Info
Q Filter...

@ Data

Transform

|£ Visualize D

- Step 13 : JREHIEE Tree ( Decision Tree )
[

Dﬁ‘l‘a

L
v &0
HE

Data Table

Confusion Matrix (1)

Predictions
0 z
LN N ]
s Model File S
e 9 g Y
o cm m{ e 1o 2
O . . 2 - . ‘é‘}l"‘
Box Plot %
Constant CMZ2 Rule Calibrated KNN >
Induction Learner fﬁ
. ®
‘gi'iigi ‘{;!-i‘ti .t 'L Data Sampler
e J o % :
S . Tree Viewer
e Random Gradient U Distributions
Forest Boosting
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" J
- ¢ : e O -
T ot o | «i+ Tree - Orange X
inear ogistic : coring Scatter Plot
Regression  Regression SEkee Sheet Name
. ®
3
' ¢ ® E Parameters
AdaBoost PLS Curve Fit LSl i - Sen
Network | @ Induce binary tree ] s
Select Rows
’ . . % B Min. number of instances in leaves: =
& Confusion Matrix
E-_ o -
) V "ﬁ' Hﬁ 2 ® Donot split subsets smaller than: 5 5
) U - . - £y
GEE%?Q??[I;: Stacking  SaveModel Load Model 2 @ Limit the maximal tree depth to: 100 -
4
- X = Classification
Qi
7es | Evaluate z

@ Stop when majority reaches [%]: 95 -
ﬁ Unsupervised

[ ] Apply Automatically
=2 B | H105]- Bom=
Tree

Select Columns

A tree algorithm with forward pruning.

MOore..
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