WEKA: Evaluation.
Knowledge flow

Lab 4



Lab outline

e Evaluation metrics in WEKA Explorer
e Knowledge flow interface
e Generating ROC curves in Knowledge flow interface



WEKA: evaluation metrics

e Open WEKA
e Open file “adult_income.arff”



I Weka Explorer
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=10l x|
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Tesk options
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{ Supplied test set

{~ Percentage split

=i |
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[

Shap |

~Result list (right-click for options)

—Classifier output

Skatus
IVOK

Log

<




The best possible accuracy

'Weka Explorer

Preprocess  Classify | Clusterl .ﬁ.ssaciatel Select attributesl \-'isualizel

=101 x|

~Classifier

Choose  |148-C0.25-M2

~Test options ~Classifier output

% Lse training set === Ewvaluation on training set ===

=== Sumnmary ===
" Supplied test set Sk,
~ Cross-validation  Folds Im Correctly Classified Instances 27427 84,2327 %
- i . I— Incorrectly Classified Instances 5134 B e
PRTERETE e e Kappa statistic 0.5393
Mare opkions. .. | Mean absolute error 0.235
Foot mean squared error 0,3424
Relatiwe absolute error G4, 2706 %
(Mom) Income ll .
Doot relatiwe scquared error g0.0764 %
Shart Stop | Total Humber of Instances 32581
~Result lisk {right-click For options) === Detailed Accuracy By Class ===
00 - trees, J48
TF Rate FP Rate Precision Recall F-Measure ROC Area Class
0,926 0.421 0.874 0,926 0.5949 0,554 <=50K
0.579 0.074 0.71z2 0.579 0.639 0.554 =50
Weighted Awg. 0.54dz2 0.338 0.535 0.54z2 0.5836 0.554
=== Confuzion Matrix ===
a b <-- classified a=
22888 1§32 | a = <=50K
3302 4539 | b = >50K
ﬂ
Skatus
’70}( Log
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Evaluation options
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Evaluation options

iWeka Explorer =100 x|

Preprocess C|aSSiF3"ICIuster| Associate | Seleck attributes | Yisualize

~Classifier

~Test options —Classifier output

£ Use training set

{ Supplied test set Seb .. |

{+ Cross-validation  Folds |1IZI
Percentage split % |66

More options., .. |
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Skart Shap |

~Result list (right-click for options)
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Build classifier: output

Classifier outpuk

-

== Ztratified cross-validation === -J

=== JUNmMAary ===

Correctly Claszified Instances 27130 83.32058 %

Incorrectly Clazzified Instances 5431 16.87958 %

Kappa statistic 0.5107

Mean absolute error 0.2409
| Foot mean soquared error 0.3505

Relative absolute erraor 65.5833 %
| Root relative sdquared error Gl.9782 %

Total Number of Instances 32561

=== Detailed Accuracy By Clazz ===

TP Rate FP Rate Precizion Recall F-Measure ROC Area Class

0.92z 0. 445 0,867 0,922 0.593 .54l <=50K
0.535 0.073 0.e92 0.555 0.6la 0.541 =50KE
Weighted Awg. 0.5833 0.357 0.5825 0.333 n.527 0.541

=== [Confusion Matrix ===

a b #-- clazzified as
22782 1938 | a = <£=L0K
3493 4348 | b = =50KE

K




Build classifier: output

—Classifier oukpuk

atratified cross-wvalidation ===

=== JUNmMAary ===
"Enrrectly Clazzified Instances 27130 83.32058 %

Incorrectly Clazzified Instances 5431 BB 95 3

Kappa statistic 0.5107

Mean absolute error 0.2409

Foot mean soquared error 0.3505

Relative absolute erraor 65.5833 %

Root relative sdquared error Gl.9782 %

Total Number of Instances 32561

=== Detailed Accuracy By Clazz ===

TP Rate FP Rate Precision Recall F-Measure ROC Area Class

0.9zz2 0.445 0.ae67 n.9zz 0.893 0.a841 <=00E
0.555 0.075 0.692 0.555 0.6l6 0.541 =L0K

Weighted Awg. 0.8335 0.357 0,825 n.833 0.827 0.841

Confusion Matrix

a b #-- clazzified as
22782 1938 | a = <£=L0K
3493 4348 | b = =50KE

K

Vs. 84.23%



Build classifier: output

Classifier oukput

-

\_

Your

prediction is

better than
random

prediction
by 51%

-
=== Stratified cross-walidation === _J
=== JUNNArYy ===
Correctly Claszified Instances 27130 G3.3205 %
Incorrectly Classified Instances 5431 la.6795 %
Kappa statistic 0.5107
Mean absolute error 0.2409
Foot mean squared error 0.3505
Felative absolute error 65,8833 %
Foot relative squared error gl.9782 %
Total Number of Instances 32561

=== Detailed Accuracy By Clazs ===

TP Rate FP Rate Precision Becall F-Measure ROC Area Class

0,92z 0. 445 0.567 o.92z 0,893 0.541 <=50K
0.555 0.073 .69z 0.555 0.ela 0.5841 50K
Weighted Awvg. 0.5833 0.357 0.5825 0.833 n.527 0.541

=== [Confusion Matrix ===

a b <£-- clazzified as
2278z 1938 | a = <=5L0K
3493 4343 | b = >=50K

K




Build classifier: output

Classifier oukput

Some
per/instance
metrics

-
=== Stratified cross-walidation === _J
=== JUNNArYy ===
Correctly Claszified Instances 27130 G3.3205 %
Incorrectly Classified Instances 5431 la.6795 %
Kappa statistic 0.5107
Mean absolute error 0.2409
Foot mean squared error 0.3505
Felative absolute error 65,8833 %
Foot relative squared error gl.9782 %
Total Number of Instances 32561

=== Detailed Accuracy By Clazs ===

TP Rate FP Rate Precision Becall F-Measure ROC Area Class

0,92z 0. 445 0.567 o.92z 0,893 0.541 <=50K
0.555 0.073 .69z 0.555 0.ela 0.5841 50K
Weighted Awvg. 0.5833 0.357 0.5825 0.833 n.527 0.541

=== [Confusion Matrix ===

a b <£-- clazzified as
2278z 1938 | a = <=5L0K
3493 4343 | b = >=50K

K
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Build classifier: output

Classifier oukput

=== Ftratified crozsz-wvalidation ===

=== JUNNArYy ===
Correctly Claszified Instances 27130 G3.3205 %
Incorrectly Classified Instances 5431 la.6795 %
Kappa statistic 0.5107
Mean absolute error 0.2409
| Foot mean squared error 0.3505
Felative absolute error 65,8833 %
| Foot relative squared error gl.9782 %
Total Number of Instances 32561

=== Detailed Accuracy By Clazs ===

TP Rate FP Rate Precision Becall F-Measure

0,92z 0. 445 0.567 o.92z 0,893
0.555 0.073 .69z 0.555 0.ela
Weighted Awvg. 0.5833 0.357 0.5825 0.833 n.527

=== [Confusion Matrix ===

a b <£-- clazzified as
2278z 1938 | a = <=5L0K
3493 4343 | b = >=50K

ROC Area Class

0.541
0.5841
0.541

<=50K
50K

K




Build classifier: output

Classifier oukput

-

=== Stratified cross-walidation === _J

=== JUNNArYy ===

Correctly Claszified Instances 27130 G3.3205 %

Incorrectly Classified Instances 5431 la.6795 %

Kappa statistic 0.5107

Mean absolute error 0.2409
| Foot mean squared error 0.3505

Felative absolute error 65,8833 %
| Foot relative squared error gl.9782 %

Total Number of Instances 32561

=== Detailed Accuracy By Clazs ===

TPos/Pos

/TF Rate FP Fate Precision Recall F-Measure ROC Area Class
0.922 0. 445 0.887 0.922 0.893 0.541 £=50K
\/
0.555 0.078 0.592 0.555 0.616 0. 541 50K
Weighted Awg. 0.833 0.357 0.825 0.833 0.827 0.541

=== [Confusion Matrix ===

a b <£-- clazzified as
2278z 1938 | a = <=5L0K
3493 4343 | b = >=50K

K




FPos/Neg

Build classifier: output

Classifier oukput

=== Ftratified crozsz-wvalidation ===

=== JUNNArYy ===
Correctly Claszified Instances 27130 G3.3205 %
Incorrectly Classified Instances 5431 la.6795 %
Kappa statistic 0.5107
Mean absolute error 0.2409
| Foot mean squared error 0.3505
Felative absolute error 65,8833 %
| Foot relative squared error gl.9782 %
Total Number of Instances 32561

=== Detailed Accuracy By Clazs ===

TP R P Rate Precision Fecall F-Measure
0.9zz 0.445 0.867 0.9zz n.a03 0.841
0.555 0.075 0.692 0.555 0.616 0.541
Weighted Awg. 0.833 0.357 0.825 0.833 n.az7v 0.541

=== [Confusion Matrix ===

a b <£-- clazzified as
2278z 1938 | a = <=5L0K
3493 4343 | b = >=50K

ROC Area Class

<=50K
50K

K




Build classifier: output

Classifier oukput

Stratified cross-validation ===

TPos/(Tpos+Fpos)

Confusion Matrix

a b <£-- clazzified as
2278z 1938 | a = <=5L0K
3493 4343 | b = >=50K

=== JUNNArYy ===
Correctly Claszified Instances 27130 G3.3205
Incorrectly Classified Instances 5431 la.6795
Kappa statistic 0.5107
Mean absolute error 0.2409
| Foot mean squared error 0.3505
Felative absolute error 65,8833 %
| Foot relative squared error gl.9782 %
Total Number of Instances 32561
=== Detailed Accuracy By Clazs ===
\ I Bote e fofoliipee==Trccizion  Recall F-Measure
0. 9zz 0.445 0.867 0.9zz n.a03
0.555 0.075 0.692 0.555 0.616
Weighted Awg. 0.833 0.357 0.825 0.833 n.az7v

A

A

ROC Area Class

0.541
0.5841
0.541

<=50K
50K

K




Build classifier: output

Classifier oukput

-

=== Stratified cross-walidation === _J

=== JUNNArYy ===

Correctly Claszified Instances 27130 G3.3205 %

Incorrectly Classified Instances 5431 la.6795 %

Kappa statistic 0.5107

Mean absolute error 0.2409
| Foot mean squared error 0.3505

Felative absolute error 65,8833 %
| Foot relative squared error gl.9782 %

Total Number of Instances 32561

=== Detailed Accuracy By Clazs ===

N TEF Bate F‘wRecall F-Measzure ROC Area Claszz
e 0,445 0.867 0,922 0,893 0.841 =50
TP Rate 0.555 0.075 0.692 0.555 0.6la 0.541 50K
Weighted Awvg. 0,633 0,357 0.825 0.5833 0,827 0.541

=== [Confusion Matrix ===

a b <£-- clazzified as
2278z 1938 | a = <=5L0K
3493 4343 | b = >=50K

K




Build classifier: output

Classifier oukput

=== Ftratified crozsz-wvalidation ===

=== JUNNArYy ===

Correctly Claszified Instances 27130
Incorrectly Classified Instances 5431

Kappa statistic 0.5107
Mean absolute error 0.2409
Foot mean squared error 0.3505
Felative absolute error 65,8833 %
Foot relative squared error gl.9782 %
Total Number of Instances 32561

=== Detailed Accuracy By Clazs ===

TP Rate FP Rate Precisi

. . Y
2*precision*recall e T 0.067 .02z
. 0.555 0.078 0.692 0.555
precision + recall Weighted Awy.  0.833 0.357 0.825 0.833

=== [Confusion Matrix ===

a b <£-- clazzified as
2278z 1938 | a = <=5L0K
3493 4343 | b = >=50K

d3.3205
la.6795

F-Measure
n.a03
0.616
n.az7v

A

A

ROC Area Class

0.541
0.5841
0.541

<=50K
50K

K




Build classifier: output

Classifier oukput

Stratified crosz-wvalidation ===
Sunmary ===

Area under the
ROC curve

Confusion Matrix

a b <£-- clazzified as
2278z 1938 | a = <=5L0K
3493 4343 | b = >=50K

Correctly Claszified Instances 27130 G3.3205
Incorrectly Classified Instances 5431 la.6795
Kappa statistic 0.5107
Mean absolute error 0.2409
| Foot mean squared error 0.3505
Felative absolute error 65,8833 %
| Foot relative squared error gl.9782 %
Total Number of Instances 32561
=== Detailed Accuracy By Clazs ===
TP Rate FP Rate Precision Fecall F-Me
Ll e i 0. o0 0.9zz n.a03
0.555 0.075 0.692 0.555 0.616
Weighted Awg. 0.833 0.357 0.825 0.833 n.az7v

A

A

ROC Area Class

0.541 <=50K
0.5841 50K
0.541

K




WEKA: dealing with large datasets

e |ncrease java heap space
e Still might get “Out of memory” exception

{ P RunWeka.ini - Notepad
File ormat  View Help

# Contains the commands for running weka either with a comma
# ("omd_console") or without the command prompt (“omd_defaul
# one can also define custom commands, which can be used wit
# Tauncher "Runweka.class". E.g., to run the launcher with a
# “customl”, wou only need to specify a key "omd_customl” wh
# command specification.

#*

# MoTes:

# - This fi1e is not a pos ini file, but a Java properties f
# - The settings listed here are key-walue pairs, separated
# key can onTy be Tisted ONCE.

*

# author FracPete (fracpete at waikato dot ac dot nz)

# version $revision: 1.3 %

H

setups (prefixed with "cmd_")

cmd_default=javaw -0file.encoding=#fileEncoding® —=mx#maxhea
cmd_console=cmd. exe K start omd.exe Sk "java -Dfile.encodir
cmd_explorer=javaw -DfiTe.encoding=#fileEncoding® -xmx#maxhe

# placehalders ("#bTa#" in command gets replaced with conter
# pote: "#wekajar#” gets replaced by the Tauncher class, sir
igded as parameter

2]
maxheap=512m
he Mo

#mainclass=weka.gui.mMain

# The SUIChooser

mainclass=weka.gui.sUIchooser

# The file encndinn: nse "1rf-8" instead nf "re1 252" o disre




GUI I: WEKA Explorer and CLI

e Everything is in main memory: dataset, filter, model
e No large-scale data mining



GUI Il. WEKA Knowledge Flow

e Design configuration for streamed data processing

e Specify data stream and run algorithms which
stream data from one component to another

e |f the algorithm allows incremental filtering and
learning, data will be loaded sequentially from disk



Comparing classifiers.
Knowledge flow

= Weka GUI Chooser
Program Wisuslization Tools Help

Applications

WEKA [ o
The University
of Waikato Experimenter
oy

Wifaik ko Environment For Knowledge Analysis KI'IDW|EE|';IEF|D¥
Version 3.6.0
[c] 1999 - 2002
The University of wtaikato Simple CLI
Harniltan, Mew Zealand




Knowledge flow tabs

[ DATA

FILTERS } EVALUATION }

SOURCES CLASSIFIERS } VISUALIZATION }

-+ WekaqnowledgeF lowYznvirongF2nt

r:; DataSDUfCES|DataSinks Filkers | Classifiers | Clusterers | Associations | Evallation || Visualization

=
=k

¢

. DataSources

Loader Loader Loader Laader Loader

Krowledge Flow Layouk




Loading the data

Evaluation || Wisualization

r;e Datﬂ5DUV'IES|D asinks || Filkers | Classifiers | Clusterers | Associations

DataSouy

4 [

b 3

Loader
<

AR tal Q SRR
#
Arff Cab CEn Databasze Libr 5l
Laader Laader Loader In

Knowledge Flow Layouk




Loading the data

~* Weka KnowledgeFlow Environment

Datasources |DataSinks Filkers || Classifiers | Clusterers | Assaociations || Evaluation | Yisualization

O

. DataSources
B |:
&

566 [ 6 [ 6] 5]

R
Arff Cd5 G5 Oatabasze Libs 5l Seralized T
Laader Loader Laader Loader Laader Instances Loader

<

Knowledge Flow Layouk

Select file adult_income.arff

Al Delete
et name
Configure. ..

instance
data=et




Attributes of interest:

age, education,
class (income >50 K: YES,NO)

1. @attribute Age numeric

3. @attribute Education {Preschool,1st-4th,5th-6th,7th-
8th,9th,10th,11th,12th,Prof-school,HS-grad,Some-college,Assoc-voc,Assoc-
acdm,Bachelors,Masters,Doctorate}

last @attribute class {>50K, <=50K}

We remove all other attributes and
leave only attributes 1,3, last — for
simplicity

We build a classifier, which predicts
income based on age and education




Removing attributes

~* Weka KnowledgeFlow Er.vironment

r;e CakaSources Dal:aSinks| Fi|tEFS|CIassiFiers Clusteregd| Associations || Evaluation || Wisualization

= N\
NN EN ENA YN ENENENENES
& fwal | ot ‘ GCarf] “esr ) Yra ‘ wl | et | et | G | e
ndam Fandom REL Femawe Femowe Feplace String
jection Subset AGGS Remowe Type Uszeless Rearder his=ingalues Standardize TaHominal
£

Knowledge Flow Layouk




Removing attributes

> Weka KnowledgeF low Environment

r;e CakaSources Dal:aSinks| Fi|tEFS|CIassiFiers Clusterers | Associations || Evaluation || Wisualization

IR AARIEILE

ndam Fandom REL Femawe Femowe Feplace
jection Subset AGGS Remowe Type Uszeless Rearder his=ingalues
£

Knowledge Flow Layouk

Remowve




Removing attributes

~* Weka KnowledgeFlow Environment

M
=
&

DataSources DataSinks| Fi|tEf5|CIassiFier5 Clusterers | Associations || Evaluation | Yisualizakion

andom Random REL Femowe Remove
jection Subset AGGS Femove Type Uzeles=s Rearder

ARBRAPRREL

£

Knowledge Flow Layouk

ﬁ‘iih

==

Delete

Set name /

Caonfigure...

Rem

FArffLoader




What not to
remove

Removing attributes

rd
weka, filkers,unsupervised, attribute  Remove

Abouk

Aninstance filter that remowves a range of attributes from the

dataset.

—)

attributeIndices |1131|a5t|

Capabilities
L

invertSeIectiur( ! True\

open... ] [ Save... ] [ Ok *

J|

Cancel ]

It means: remove all except attributes 1,3,last



Visualize data

»* Weka KnowledgeFlow Environment

r;e | DataSources | DataSinks | Filkers | Classifiers | Clusterers | Associations | Evalyé i|:|n| Wisualization |

ﬂEl : Misualization
&4 |;

1R \ fat \ {a \ far H 5] H
§ Data Scatter Atribute hadel Text

. “zualizer PFlothistrix Summarizer Perfarmance Chart “ewer

<

Knowledge Flow Lawouk

%

Remuowe

FArffLoader




Visualize data

> Weka KnowledgeF low Environment

r;e Datasources || DataSinks | Filkers | Classifiers || Clusterers | Associations Evaluatiun| '%"is'-l-3|i2~3ti'3""|

H-E-I © - Wisualization
G|

) & 3 @ =

Data Scatter Atribute hiodel Text
: “zualizer Plathotatriz Summarizer Perfarmance Chart ewer
{ e
Knowledge Flow Layouk /
1 atly
j
2 -
< -

Attribute
Remaowe Summarizer




Connect the flow

~* Weka KnowledgeFlow Environment

r?;e DataSources | DataSinks | Filkers | Classifiers || Clusterers || Associations Evaluatiu:un| "-"is'-l-3|i2~3ti'3'|'l|

HEI Yisualization
a | @ T 5 @ &

Data Scatter Aribute hiadel Text
‘=ualizer Plathdatriz Summarizer Performance Chart “wlewer

<

Knowledge Flow Layouk

fy {4

Attrbute
Remowe Summarizer
A
-
Delete
Arffl
Zet name
Configure...
instance
data=et
Start loading




Connect the flow:
from data loader to attribute remover

> Weka KnowledgeF low Environment

r;e Datasources || DataSinks | Fikers | Classifiers || Clsterers | Associations Evaluatiun| '%"is'-l-3|i2~3ti'2'l'l|

H-E-I © - Wisualization
G|

e ]a 6] e &l




Connect the flow:
from attribute remover to summarizer

> Weka KnowledgeF low Environment

r;e Datasources || DataSinks | Filkers | Classifiers || Clusterers | Associations Evaluatiun| '%"is'-l-3|i2~3ti'3""|

H-E-I © - Wisualization
G|

e | & | &

His
|




Start data flow

~* Weka KnowledgeFlow Environment

r?;e DataSources | DataSinks | Filkers | Classifiers || Clusterers || Associations Evaluatiu:un| "-"is'-l-3|i2~3ti'3'|'l|

HEI © Misualization
G|

fat

Ta

{3

&

Data
‘=ualiz

<

ar

Scatter
Plothiatriz

Atribute
Summarizer

hdadel
Performance Chart

Knowledge Flow Layouk

Delete

Set name

Configure...

dataSet

Start loading

By

Remowve

PAetribute
Summarnizer



Visualize the data

»* Weka KnowledgeFlow Environment

r;e DataSources | DataSinks | Filkers | Classifiers || Clusterers || Associations Evaluatiu:un| "-"i5'-|~3|i2~3ti0n|

ﬂEl Yisualization
(@ alale &

Oata Scatter Aribute hiadel Text
‘sualizer Plothiatrix Summarizer Performance Chart ‘wewer

<

Knowledge Flow Layouk

a3

Set '
At Delete
Remuowe Sum

Showy zummaries




Visualize the data

Visualize EIEX
age i class

g025
(12.803,13.049]

..|||”I
I T
1 &5




Assigning the clas

~* Weka KnowledgeF low Environment

r:\;e DataSources || DataSinks | Filkers | Classifiers | Clusterers P.ssu:u:iatiu:uns|E"-"a|'-|atiC'|'l |'-.-'isua|izatiu:-n

HEI Evaluation _
o [ @ala[a]E(E)\2] D

Training TestSet Crosshvalidation  TrainTest Instance Straa Class Cla=ss'value Classifier
: Sethigler higher Faldhgler Splitheglier ToBatchhiaher A= zigner Picher PerformanceEval,
4

Knowledge Flow Layouk

s

Atribute
Summarnizer

TR

ClassA=zigner

ArftfLoader




Configuring class assigner

~* Weka KnowledgeF low Environment

0 [

[

DataSources || DataSinks | Filkers | Classifiers | Clusterers P.ssu:u:iatiu:uns|E"-"a|'-|atiC'|'l |'-.-'isua|izatiu:-n

<

Evaluation

4'_‘;‘

@ | @

[r=.

4'_‘%‘

PEN 4'_"t|h

i | @

adn,

Knowledge Fld

Abouk

Desighate whi

ClassfAssignerCustomizer

calumn is to be cansiderad the class

rrlirmin i Halagllyls!

5| o

Mare

classColfnn  |lask

lue Claszifier

|Z| |§| rzl r Performance Eval,

ArftfLoader

Atribute
Summarnizer

TR

ClassA=zigner

data Set



Subdivision of the dataset into
“training” and “test” set

> Weka KnowledgeF low Environment

r;e Datasources | DatasSinks | Filkers | Classifiers | Clusterers P.ssnciatiuns|EVﬂ|UatiDn |'-.-'isua|izal:il:un

© Evaluation
ot R S R v [ vy o s W S e u g S a ,
a | @|E|E(a)\E SR T | B
Training TestSet Emss%lidmio@ﬂanceﬁtr&am Class Classz'alue Clas=ifier Inzremental
: Sethiaher hiaker Faldhgker Splithaker TaBatchhiahker A= sigrer Picher PerformanceBvalugtor ClassifierBvaluator Pe
4

Knowledge Flow Layouk

et

Attribute

e ﬁ‘@” il 4&

Remuoue data set
TrainTest
§ |.> Splithekcer

ClassA=signer

L ARFF

Arff Loader




Subdivision of the dataset into
“learning” and “test” set

> Weka KnowledgeF low Environment

r; DiataSources | DataSinks || Fikers | Classifiers | Clusterers | Associations | Evaluation | visualization

B Evaluation
EFEYEENEN YN
& s, e o’ et azln, =1 e f:
Training TestSet Crozs'alidation TrainTest Instance Stream Clazss Clasz'/alue Clas
: Sethdaler hiaher Faldhiler Splithealier ToBatchhiaher P sigrer Picher Performan
£
Knowledge Flow Layouk
‘ﬁ 4:1‘.\
Set v
Atribute
Summarnizer
= (a9
e}v.tnr:’ ;
. Remowe data Set

Arff Loader

b
a5

ClassA=zigner

TrainTest
plithiaker

We want to build our prediction
model on the 70% of the
whole dataset,

and test on the remaining

So, we set the TRAINTEST
SPLIT MAKER (EVALUATION)
in

the diagram and configure its
parameters.

TrainTest3plitMakerCustomizer

Abouk

Split an incoming data set into separate train and test sets.

seed |1

krainFercent ?IZI|




Choosing discrete classifier — decision

~* Weka KnowledgeFlow Enviroyyment

|_Q| DataSources | Daktasinks Filters| Classifiers | Clusterers | Associations || Evaluation | Visualizatiop
E frees
L 4 4% 4% % d% d"» ‘_.'.“-._ 4,7 ‘-'."."
= "=/ ®f 3| 3| 3| ®/ Al 3 St 5
dyper hinhaz Seralized A0 BF Decision
Pipes Ertension OLhd os0oL Classifier Wl Tree Tree Stump FT
<
Knowledge Flow Layouk
=l 475
b o e
Q L—lad
Sat T )
Ja3
: Attribute
. Summarnizer
=2 (o) |
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Connecting classifier to the data
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Adding visualizer to see
the classification results
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Perform classification
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Show classification results
(decision tree)
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Classifier evaluation
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Connecting classifier to the evaluator
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Selecting performance model: chart
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Running the model
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Show chart: View ROC curve
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Adding Naive Bayes classifier
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Adding separate performance
evaluator for Naive Bayes classifier
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Connecting second performance evaluator to
the same Model Performance Chart
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Run both classifiers
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View ROC curves for both classifiers
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Compare classifiers using their ROC curves

Mudel Performance Chart i [m] 4
b %1 True Positive Rate (Murm) LI
ICDIDur: Threshold {Murn) LI Select Instance LI
Reset | Clear | Cpen | Save | Titker J
~Plot:census_1994 US-weka.filkers.unsupervised, aktribute Remove-Y-R1,3, last
1 ¥ Ma(class: <=50K) =
+ J48{class: «==50K)
4 MaiveBavesiclass: ==50K)
0.5
0.00013 |
0 0.5 1
hd
—Class colour
L —
I T 1
o.z1 0,61 1




How good is the classifier

Plok: adulks-weka.filters, unsupervised, aktribute, Remove-Y-R1, 3, last

1

0.0015 1
0 0.5 1

The area under the
ROC curve shows
the quality of a
classifier — not
accuracy, but the
ability to separate
between positive
and negative
instances.

What classifier is
better?




Choosing the Operating Point

Model Performance Chart

% False Positive Rate (Mum) » | 1 True Positive Rate {Mum) "
Colour; Threshold {Mum) w | |Select Instance Usua”y 3 C|aSSIerr |S Used at 3
[_cear | ocpen J[ e wer | particular sensitivity, or at a
| . particular threshold. The ROC
Plat; adults-weka,filkers, unsupervised, atkribute  Remove-y-R1, 3, last
curve can be used to choose the
' best operating point. The best
DBL operating point _might_be chosen
Click so that the classifier gives the
best trade off between the costs
Sl B Weka : Instance info of failing to detect positives
Plot : NaiveBages (class: >50K) against the costs of raising false
L Instance: 589 alarms. These costs need not be
. True Positives : 2246.0 HP
Faroe eatines + 1090 equal, hc_)wever this is a common
False Positives : 2219.0 assumption.
True Negatiwes : 10509.0
False Positiwe Rate : 0.1743400377121350 The beSt _place to _operat,e the
True Positive Rate : 0.579164517792674 classifier is the point on its ROC
Precision : 0.503023516237403 which lies on a 45 degree line
Fecall : 0.579164517792676
Lot + 0 asgorEaBITESEeH closest to the north-west corner
O onnLe o - O 538415435091513 (0,1) of the ROC plot.
0 44553355312
Class colour

e,

I
o.00le o328




B Weka : Instance info

Plat; adults-weka,filkers, unsupervised, atkribute  Remove-y-R1, 3, last

Plot : NaiveBavyes (class: >50K)
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True Positive Rate : 0.34063950453994527
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Fallout : 0.3730422401518747
FMeasure : 0.44143692564745106
Threshold : 0.43911700211863607

EEX

Cost sensitive operating points

Is this threshold
good :

for cancer
detection?

for targeting
potential
customers?



Cost sensitive operating points

Plat: adults-weka, filkers, unsupervised, atbribute  Remove-¥-R 1, 3, last IS thls threshold
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detection?

B Weka : Instance info FEEX for targeting
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Conclusions

e WEKA is a powerful datamining tool with the state-
of-the art GUI, but is not very easy to use

The University
of Waikato

e There are other open source data mining tools:
— Orange:
e http://www.ailab.si/orange

— Tanagra:
e http://eric.univ-lyon2.fr/~ricco/tanagra/en/tanagra.html
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