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Practice with Weka

1. Build a decision tree with the 1D3
algorithm on the lenses dataset,

evaluate on a separate test set

2. Classn‘lcatlon on the CAR dataset
Preparing the data
— Building decision trees
— Naive Bayes classifier
— Understanding the Weka output



Weka

Weka is open source softwere for machine learning and data mining.
http://www.cs.waikato.ac.nz/ml/weka/
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Run Weka
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Exercise 1: Lenses dataset

In the Weka data mining tool induce a decision
tree for the lenses dataset with the 1D3
algorithm.

Data:
— lensesTrain.arff
— lensesTest.arff

Compare the outcome with the manually
obtained results.
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Load the data

Eproo SI (| assity | Zluster | ssonabe | Select atthbukes | Wisualize |

i wWeka Explorer

=101 x|

Open File. . | Open URL... | Open DE... | Unda Edit... Save.., |
~Filter
Choose Imune | el |
—Current relation —Selected attribute
Relation: Mone Mame: Mone Type: Mone
Instances: Mone Atkributes: None Missing: MNone Diskinck: None Unique: None
—atkributes
&l Mone Irwert
ll Yisualize all |
Remowe

Skakus
{Welcume ko the Weka Explorer

Log
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Load the data - 2

lensesTrain.arff
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B |ensesTest, arff
% |ensesTrain.arff

Ceskiop
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My Documents

WL
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My Cormpuker

File name: IlensesTrain.arFF

Files of type: I.ﬂ.rFF data Files
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Cpen

Cancel |




The data are loaded

B weka Explorer - O] x|
Freprocess | Classif'g.fl Clusterl P.ssu:u:iatel Select attril:uutesl 'u'isualizel
= Open URL. .. | Open CE... | Lnda | Edit... Save. .. |
~Filter
Choose Choose _|None - hpply |
—Current relation ~Selected attribute
“CIaSSIf ” Relation: lensesTrain Mame; Hge Type: Maominal
y Instances: 17 attributes: S Missing: 0 (0%:) Diskinct: 3 Unigue: 0 (0%
—Atkributes Label Count
woung 7
all | Mane | Inwverk | pre-presbyopic i
presbyopic 7
Mo, [ame
2 |Prescription
3 |&skigmatic
4 |Tear_rate
S |Lenses

ICIass:Lenses (Mo ll Yisualize All |
> ad

Target variable

Remove
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i Weka Explorer

Preprocess  lassify

Choose algoritem

usker | Associate | Select attribukes 'u'isualizel

=10 x|

—Classifier /

~Test options —Classifier outpuk
" lse training set
" Supplied kesk set Sk, |
{* Cross-validation  Falds |1III
{ Percentage split o IEuEu
Mare opkions. .. |
(Mom) Lece ﬂ
Start Stop |

—Result list fright-click for options)

Skatus
RARTMENT 0
DWLE ’7 Ok

Log
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i wWeka Explorer

Preprocess ‘Classify I Clusterl P.sscn:iatel Select attril:lutesl '-.-'isualizel

=10 x|

—Classifigr

;.| vieka

- | B classifiers

B -] bayes
trees [ ] functions

el (] lazy

-] meta
_| st
Id3 N =1+ ] trees
N # ADTree
\\- DecisionStump
-,
...... & 148
| ® LMT
...... & MSP
------ # NETres
------ # RandomForest
------ # RandomTree
------ # REPTree
------ # UserClassifier
-] rules

5 aUEpuE

Skakus
’7 Ik,

Log ‘. x 0
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i weka Explorer

Preprocess  (Classify | Clusterl .ﬁ.sscu:iatel Select attril:uutesl '-.-'isualizel

=10l x|

—_lassifier
Choose IId3 A |
\ Z
~Tesk options AN —lassifier output
™ Use kraining set 3
¥ Supplied test set Set.., | = Test Instances =1of x|
L Relation: Mone
€ Cross-validation — Folds Il':I Instances: Mone Attributes: Mone
A (000 [ Gpen file... OpenURL.. |
Mare opkions... |
Dpen
(Mom) Lece - Look in: I@ Materiali ﬂ I 7
Start Stop erisesTest. arff

~Result lisk (right-click for options)

D

P

8]

My Docurments

W
-

ormpuker
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ensesTrain, arff

1:»|

4

lensesTest.arff

File name: IIensesTest.arFF

Qpen

Files of bype: I.ﬁ.rFF data Files

Cancel |




=0}

Freprocess ‘Classify | Clusterl P.ssu:u:iatel Select attril:uutesl 'u'isualizel

—Classifigr

Choose IId3 |

~Test options —Classifier oukpuk
{~ Use training set c—- Fun information === |
{* Supplied test set Set, .
o Gcheme: weka.classifiers. trees. Id3
" Cross-validation  Folds hD Belation: lensesTrain
{~ Percentage split o IEuE- Instances: 17
. Attributes: 5
More options. .. |
Age
Prescription
(Mom) Lenses b | Astigmatic
Tear_rate
Stark Skop | Lenses
~Result list (right-click For options) Test mode: user supplied test set: 7 instances
krees.Id3 N -
=== [lazzifier wmodel [(full training set) ===
Id3 |

Decision tree

/

gar_rate = normal

ALge = young: YEI
Lge = pre-presbhyopic: YES
Lge = preshyopic

Prescription = myope

|  Astigmatic = no: HO

|  Astigmatic = wyes: TES
Prescription = hypermetrope:

I
I
I
[
[
[
[
Tear_rate = reduced: N0

0.02 seconds

Skakus
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=10l

Preprocess  Classify | Clusterl .ﬁ.ssnciatel Select attributesl 'u'isualizel

—Classifier

Choose IId3 |

~Test options —Classifier oukpuk
™ |se training set |
& Supplied test sat = Time taken to build maodel: 0.02 seconds
* Supplied test se et... ] .
| Classification accuracy
" Cross-validation  Falds |1|:| === Evaluation on test set ===
"~ Percentage split = IE-E-— === Summary ===
Mate options. ., | Correctly Classified Instances 5 T1.4286 %
Incorrectly Classified Instances 2 258.5714 %
(MNorm) Lece vl Kappa statistic 0,4d615
Mean abhsolute erraor 0.2857
Skart Stop | Foot mean squared error 0.5345
Relative ahsolute erraor 59,375 %
~Result list {right-click For options) Root relative agquared error 107.2232 %
Total Number of Instances 7

15:45:48 - trees,Id3
=== Detailed Accuracy By Class ===

TP Rate FP Rate Precision Fecall F-Measure Claszs

Confusion 1 0.5 0.6 1 0.75 YES
matrix 0.5 0 1 0.5 0.667 N0

Confusion Matrix ===

ah Z<-- clazzified as
30| a=YE3
Z 2 | b=H0O

"Status

Log x0
K w
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Exercise 2: CAR dataset

1728 examples
6 attributes
— 6 nominal
— 0 numeric
Nominal target variable
— 4 classes: unacc, acc, good, v-good
— Distribution of classes
* unacc (70%), acc (22%), good (4%), v-good (4%)
No missing values



Preparing the data for WEKA - 1

Data |n a SpreadSheet Micrusuﬂ:E:-:ceI—car.csv ) ol

@I_'] File Edit %Wew Insert Format Tools Data  Window Help AdobePDF = &

(e.g. MS Excel) — TR

A TR S A D S| F Yy @ | ¥ Reply with Changes... End Review... !

i

(l

&

b
iz %

menl al ig-2] —— -2}
A1 - # buying
- Rows are examples I o N N O - 0 A B~
buyin Imaint doors persons  lugboot  safety y =i
. 2 |w-high w-high 2 2 small (e Unace
- COlumnS are attrlbUteS 3 |whigh v-high 2 2 small rmed Unace
. 4 |w-high v-high 2 2 small high unacc
_ 5 |whigh whigh 2 2 med [ Unace
The |aSt COlumn IS the 6 |whigh w-high 2 2 med med UnaCE
. 7 |w-high w-high 2 2 med high Unace
target Varlable g |whigh whigh 2 2 big o] Unacc
9 |w-high w-high 2 2 big med UNacc
10 |w=high whigh 2 2 big high Unace
11 |w=high w-high 2 4 small [z Unace
12 |[w-high v-high 2 4 small med unacc
13 [w-high v-high 2 4 small high unacc
14 |v=-high whigh 2 4 med [ UNace
15 |w-high w-high 2 4 med med UNace =
M 4 Whear/ e K S | L”J
Ready LI o
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Preparing the data for WEKA - 2

S ave aS ‘ ) CSV” Microsoft Excel - car.csy ) —1o]xl

@J Eile Edit “ew Insert Format  Tools  Data  Window Help  AdobePDE - &
- Careful with dots “.”, . . &. :
’EJEE'ﬁ'rial - [l T|B;g|§§§|ﬁ,@,,&,a
1381 ; - o ; _ _
COl I “ I laS y and P RS Al S S| A By [ | ¥ Reply with Changes... End Review... !
: | a2 5'@@%&! '/j! e 2| — v;!
Sel | “CO OnS y A1 = # buying

T s T ¢ | n | E | F | G | j
saveas 2 xl|oot  safety  y =

Save in: Iuﬂ HandsonWeka j f) - I_a | IQ }{ il j » Tools * Il o unacc

. Il rred Unaco

| 5 @car'csv Il high Unace

: I o URECE

Sl rred UNACE

Docurments x

high unacc

7 Tl unacc

- rred UNACE

i high unacc

- Il T (I[at=Tad:

%

____/ Il med URECE

My Docurnents Il hlgh unacc

I unacc
%l med unacc =
L I I LIJJ

My Compuker
MM ‘,..-;;
3 File: nanne: Im = s
T\'\;\EINEEBGE My Mekwark J I_I—ENE
OLOGIES Places Save as bype! ICS'\-' {Comma delimited) (*.csv) j Cancel |,
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Car.csv

Load the data

i Neka Explorer -0l x|
Prefyocess I CIassiFy' Clusterl .ﬁ.ssu:uciatel Select attril:uutes' '-.-'isualizel
Cpen file. .. | Cpen URL... | Cpen DE... | Lo Edit... Save... |
~Filter
Choose INunE | Apply |
—Current relation —Selected attribuke
Relation: car Mame: v Twpe: Momina
Inskances: 1723 Attributes: 7 Missing: 0 (0% Distinck: 4 Unique: 0 (0%:)
—hAttribukes Label Caunk
LINacc 1210
All | Mone Inwvert acc 354
w-good 65
Mo, l_ Marne: good %]
1{[ buying
2( |maink
3 [doors
4 |persons
S lugboot o
Classs y (Mom b Wisualize Al |
6 |safeky ¥ (Hom) J

Remove

[5i4]

Target variable
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Building and evaluating the tree




=

Preprocess lassify I Clusterl P.ssu:u:iatel Seleck attrihutesl 'l.-'isualizel

~Classifier
Choose  |348 -C0.25-M 2 |
—Test options —Classifier output
" Use training set |
3 Gl e ek Time taken to build model: 0.05 seconds ClaSSIflcatlon
{% Cross-validation  Folds Il':l === Stratified cross-walidation === aCCUraCy
{ Percentage split o |E-6 === Jummary ===
Mare options. .. | Correctly Classified Instances 1594
Incorrectly Classified Instances 132
(Mo v vl Kappa statistic 0.5343
Mean absolute error 0.04z21
Skark Shop | Foot mean squared error 0.1715
Result list (right-click f tiors) Felatiwe absolute error 15,3833 %
ESLI 10 Sl e ey Bl Foot relative squared error 50,8176 %
Total Number of Instances 1726
=== Detailed Accuracy By Class ===
TP Rate FP Rate Precision Recall F-HMeaszure Clazs
0.962 0.064 0.97z2 0.962 0.9a7 unacc
0.567 0.047 0.541 0.567 0.5854 acc
0.592 0.011 0.7%63 0.592 0.523 v-good
0.594 0.011 0.695 0.594 0.641 good
=== Confusion Matrix === Classified as
a b C d <£-- claszified as
1154 43 0 3| a = unacc
33 333 7 11 | b = acec
<+—
R Actual values
1] 17 11 41 | d = good
-

Skatus
RARTMENT OF
DWLEDGE IVOK Log | w %0
ES
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i weka Explorer

Preprocess  lassify I Clusterl .ﬁ.ssuciatel Select attril:uutesl 'u'isualizel
Classifier

Zhoose |J4B -2 0,25 -M 15

Test options Classifier oukput

=10l =]

= Use training set

c supplied test set et Time taken to build model:

{* Cross-validation  Folds |1IZI

o IEuEu

Stratified cross-valida

= Percentage split SUNmMATY ===

0.058 =econds

tion ===

Maore opkions. .. |

Correctly Classified Instances 1596 9z2.36ll %
RI h.t Incorrectly Clazssified Instances 132 T.6389 %
g (o) v vl Kappa statistic 0,534d3
mouse Mean absolute error 0.0421
’ Skark | Skop | Root meah sSgquared error 0.171%8
C“Ck Result list {right-click tions) Belatiwe absolute error 15.3833 %
~~ esult list iright-click Far options
d P Foot relative squared error S0.8176 %
. . of Instances 1725
1415817 - bree: Wigna in rnain window
Wiew i ke wind
iew in separake window PRy By Cless oo
Save resulk buffer
Laad rmodel Rate Precision Recall F-Measure Clazs
Save model .064 0.97z2 0.962 0.9a67 unacc
Re-evaluate modellon current best set . 047 0.541 0.s567 0.554 acc
Wisualize classifier errors o 0352 0o B2z Do Bz Tgoa!
| T T ot e e
Yisualize margin curve | Matrix ===
Yisualize threshold curve )
Yisualize cosk curve L £—— plassified as
ll64d 43 ] 3| a = unacc
33 333 7 11 | b = acc
0 3 1= 4 | Cc = w-good
0 17 11 41 | d = good
-
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@

Parameters of the
algorithm
(right mouse click)

©

Set the minimal
number of objects
per leaf to 15
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Tree pruning

& Weka Explorer -0l x|
Preprocess Classify I Clusterl .ﬁ.ssnciatel Selact attributesl '\-'isualizel
Fier
Choose I]43 -C0.25-M 15 |
~Test options 1 rCIassiFier outpuk
LISy 5. weka.gui.GenericObjectEditor =10 x| ;l
¢~ Supplied test se weka, classifiers.trees. 148
About
¥ Cross-validatior
" Percentage spli Class far generating a pruned or unpruned C4, Mare |
Mare op 92,3611 %
binarySplits IFaIse ;I 2.6369 &
{hlomj v confidenceFactor |D.25 43
121
debug IFaIse LI 15
33 %
~Result list (right-click
esulk list {right-clic ] |15 —_—
14:58:13 - trees, J4¢ numFolds |3
reducedErrorPruning IFaIse d
RS e Clas=s
savelnstancelata IFaIse LI 957 macs
— Il G54 acc
G523 w-good
subkreeRaising ITrue ;I 64l good
unpruned IFaIse d
uselaplace IFaIse LI
Cper. .. | SavE. .. 8] 4 Cancel |
a 17 11 41 | d = good
-
Skatus
’VOK Log

<




Z Weka Explorer

Easier to interpret

Lower
classification
accuracy

15:40:35 - trees, 148
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Naive Bayes classifier

i Yialka Explorer
<\

Preprocess C|-355iFYICIuster| fssociake | Select attribukes | Wisuali:

—Classifier
\ || weka
>~§_| classifiers —
T =] bayes -
\ ...... & LODE B
\\ ------ # Bayeshet 4
\ﬁ. ComplementhaiveBayes __-:r
...... P siveBayes B
------ # NaiveBayesmulkinarmial
------ # NaiveBayessimple poit
------ # NaiveBayespdateable ass
#-_] furctions HC
I o lazy BXE
[ -] meta gt
_| o lute
(-] trees Fqu
; #- | rules Pt I
hoou
I rate
203
09ag
onl
ooz
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i weka Explorer

Freprocess  Classify | Clusterl .ﬁ.ssuciatel Seleck attril:uutesl '-.-'isualizel

=10l x|

~Classifier

hoose INai\reBayes

~Test options —Classifier oukpuk

i~ Lse kraining set === Pun information ===

™ Supplied test set Seb, ..
" Scheme: weka.classifiers.bhavyes.NaiveBayes
{* Cross-validation  Folds |1I:I Felation: car
" Percentage split e IEuEu Instances: 1728
. Attributes: 7
More options. .. | .
buying
maint
(Mom) ¥ hd | doors
persons
atart Stop | lugboot
~Result list {right-click for options) safety
¥
e e Test mode: 10-fold cross-validation

19:40:29 - brees, 145
19:40:37 - bayes.NaiveBaye

=== [lazzifier model (full training set) ===

Naiwve Bayes Claszszifier

Class unacc: Prior probability = 0.7

Clazz acc: Prior probability = 0.22

buying: Discrete Estimator. Counts = 36l 325 269 259
maint: Discrete Estimator. Counts = 361 315 269 Z69
doors: Discrete Estimator. Counts = 327 301 293 293
persons: Discrete Estimator. Counts = 577 313 323
lughoot: Discrete Estimator. Counts = 451 393 369
safety: Discrete Estimator. Counts = L77 358 278

{Total = 1214)
{Total = 1214)
{Total = 1214)
{Total = 1213)
{Total = 1213}
(Total = 1213)

Skaktus
’7 04

Log w x 0




Jozef Stefan Ing

i weka Explorer

Freprocess  Classify | Clusterl .ﬁ.ssuciatel Select attril:uutesl '-.-'isualizel

=10l x|

—Classifigr

Choose INai\reBayes

~Test opkions
™ Use training set

™ Supplied test set Sek, ..
{* Cross-validation  Folds |1I:I

o |66

More options. .. |

" Percentage split

—Classifier output

[

stop |

(Mam) v

Skart

~Result lisk (right-click For options)

19:32:30 - trees, Id3
19040529 - trees, )48
19:40:37 - bayes,NaiveBayes

dtratified cross-walidatio
=== SUNmary ===

Correctly Classified Instances
Incorrectly Classified Instanc
Kappa statistic

Mean ahsolute error

Foot meanh squared error
Belative ahsolute erraor

Root relatiwve adquared error
Total Mumher of Instances

=== Detailed bhccuracy By Class

TP Rate FP Rate Precision
0.5%6 0.203 n.917
0.706 0.095 n.67z2
0.415 0.001 0,931
0.275 0.oo7 0.633

=== Confusion Matrix ===

a b [ d
1161 45 0 11 a =
104 271 0 9 | b =
0 37 27 11 Cc =
1 47 2 19 | d =

11 ===

1478
es 250
0.6665
0.1137
0.2262
49,6626 %
66,0045 %
1728
Fecall F-Measure
0.96 0.935
0,706 0.659
n.415 0.574
0.275 0.354

#-- clazszified as

unacec
acc
v-good
good

85,532
13357

.

Class
unacc
acec
v-good
good

4

RY
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