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EWeka Explo

Preprocess | Classify | Cluster

Associate

Select attributes

Visualize

[po-emnetepyaola

=0 X |

| Open file... J L Open URL... J L Open DB... J | Generate. .. J Undo L Edit... J L Save... J
Filter
L Choose J‘None |L Apply J Stop
Current relation Sell d attribute
Relation: breast-cancer Attributes: 10 Name: tumor-size Type: Nominal
Instances: 286 Sum of weights: 286 Missing: 0 (0%) Distinct: 11 Unique: 0 (0%)
Attributes No. Label Count Weight
1 04 8 8.0 A
2 59 4 4.0
| All | | None A Invert J L Pattern J 3 10-14 28 28.0
4 1519 30 300
No. Name 5 20-24 50 50.0
1] age 6 2529 54 54.0
2 [ ] menopause 7 30-34 60 60.0
Y l B 3 0
4[] inv-nodes g 40-44 22 22.0
5 [ node-caps 10 4549 3 30
6 [ deg-malig 11 50-54 8 8.0 =
7 [ ] breast 12 55-59 0 0.0
8 |_] breast-quad —
9 L] irradiat LCIass: Class (Nom) _V]l Visualize All J
10 L] Class
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@ Weka Explorer

[po-emneéepyaola

j PreprocessT Classify T Cluster T Associate T Select attributes T Visualize ]

=G

L Open file_.. ]l Open URL... J L OpenDB... ] Generate... J Undo | Edit._. J | Save... ]
Filter
G Al attributes
| Choose JNone L Apply J Stop
age menopause tumor-size inv-nodes
Current relation 9% 150 80 213
90
~ 129 50 = -
Relation: breast-cancer Type: Nominal
Instances: 286 Unigue: 0 (0%)
57 |
Attributes s & Weight
* 19 2 152.0
— l II \ - 1340
L J 17
01 = o — [ =l M Ben 0 L0000
No. k Name node-caps deg-malig breast ~ breastquad
1 1_] age f [rm— —_— —— Sreast S
2 1_] menopause e =2 jan
3 [ tumor-size 134 &
4 1_] inv-nodes
i) 1_] node-caps " =
G 1_] deg-mali
o - L
8 1_] breast-quad 56 " . :
9 [ irradiat - - - jl Visualize All_|
10 [J Class
irradiat Class
| 20
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Preprocess I Classify ‘I Cluster | Associate | Select attributes | Visualize I

Katn

yoplomoinon

Classifier
P

1 [ Choose ]|ZeroR

\

Test options

( () Use training set
() Supplied test set Set.
(® Cross-validation Folds 10
() Percentage split % 66

More options.

L

[ (Nom) breast

Start Stop

Result list (right-click for options]
r

i
p—-

{
& Classifier evaluation options

V) output model

(] Output models for training splits

@ Output per-class stats

D Output entropy evaluation measures
@ Output confusion matrix

@ Store test data and predictions for visualization

D Error plot point size proportional to margin

@ Collect predictions for evaluation based on AUROC, etc.

Output predictions | Choose j|Nu||

€ Manage evaluation metrics

== 2

[ All J[ None J[ Invert J[PaﬂemJ

No.

Name

1 ) Correct

2 [V Incorrect

3 (V] Kappa

4 (V] Total cost

5 (V] Average cost

6 (V] KB relative

7 () KB information

8 [V Correlation

9 (V] Complexity 0
= 2

oK J[

Cancel j

D Cost-sensitive evaluation ~ Set.
Random seed for XVal / % Split 1

D Preserve order for % Split

(] Output source code \WekaClassifier

[ Evaluation metrics...

[ OK

6:58
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Katnyoplomoinon

e Jtnv kapteAa Classify mapeyxovtal moAAot
aAyoplOuol aAla kat peBodol katnyoplomoinonc
Twv 6eSOUEVWV.

e >10 medio classifier vmapyetl n Suvatotnta erntAoyng
rnoAAwV aAyoplBuwv. O €Aeyxoc TnC amodoong Toug
LLTTOPEL VA TIpOlyLATOTIOLNOEL pE TECOEPLC TPOTIOUC:



2.

Kortnyoplomotlnon

OTO OUVOAO TwV 0edouEVWY eKkTTaideuoNnG (use training set) :
edw o classifier atmoTiydtal oto OO0 KAAA MTTOPEI va
TTpoPAEwel TNV KAdon (class) Twv  TTAPASEIYUATWY

(instances) TTou eKTTAIOEUTNKE,

ue supplied test set : o classifier ammoTipydral 010 TTOOO KOAG
TTPoBAETTEl TNV class amd 10 set Twv instances T1ToU

PopTWONKAV aTTO TO APXEIO,



Koatnyoplomoinon

ue Tnv uEBodO cross validation: 6tTrou o classifier atrotTiydarai
ammd cross validation pia  Oladikagia OlaCTAUPWHEVNG
ETTIKUPWONG, XPNOIJOTTOIWVTAS TOoV apiBud Twv folds TTOU
£I0QYOVTAl OTO AvAAoyo TTedIo

percentage split: dnAadr o€ €va CUYKEKPIPEVO TTOCOOTO ATTO
Ta apxikd dedouéva. O classifier atroTipdTal 010 TTOCO KAAQ
TTPOPAETTEl €vO OUYKEKPIUEVO TTOCOCTO TWV OEOOUEVWV
(certain percentage) 1ou Trpoo@EépovTal yia £Aeyxo. Ta
OTToi0 OEDOPEVA ECOPTWVTAI ATTO TNV TIUN TTOU €I0AYETAI OTO

TTEDIO.



Katnyoplomoinon
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ﬁ Weka Exploret

Preprocess | Classify | Cluster | Associate

Kotnyoptlomoinon

Select attributes | Visualize

Classifier
f

{- Choose ]|NaiveBayes

-

Test options
—_—
(_) Use training set

Q Supplied test set Set...

@ Cross-validation Folds 10

(_) Percentage split % 66
{ More options... |
)
l (Nom) breast U
Start Stop

Result list (right-click for options)

m
-

—

Y

12.0
156.0

11.
135.0

central

[total]

Time taken to build medel: 0.01 seconds

Stratified cross-validation ===

Summary ===

Confusion Matrix ===

a b <-- classified as
104 48 | a = left
49 85 | b = right

Correctly Classified Instances 188 66.0839 %

Incorrectly Classified Instances 97 33.9161 %

Fappa statistic 0.3187

Mean absolute error 0.4433

Root mean squared srror 0.473

Relative absolute error 8B8.5973 %

Root relative squared error 94.7889 %

Total Number of Instances 286

=== Detailed Accuracy By Class ===
TP Rate FP Rate Precision Recall F-Measure MCC
0,684 0,366 0,680 0,684 0,682 0,318
0,634 0,316 0,635 0,634 0,637 0,318

Weighted Avg. 0,661 0,342 0,661 0,661 0,661 0,318

RCC Aresa PRC Area
0,642 0,615
0,642 0,582
0,642 0,607

aive Bayes aAyopiOuog

Class
left
right

Status
-

—
7:10 pp
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Nailve Bayes

O Naive Bayes aAy6piBuog tagivopunong eival XproIdog yia va XapakTnpioel
aKOMa Kal oUVOAQ OedOEVWY HE UWNAS GYKO TTANPOPOPIWY, KABWCS eKTEAEITAI

ATTOTEAEOUATIKA KAl €ival EUKOAO VA EQAPUOOCTEI.
P(clX) = [P(X|c) * P(c)] / P(X)

e P(c|x) = ek TwVv uoTEPWY TMBAVOTNTA
e P(x|c) = Aeopeupévn mOavoTnTa
o P(c) = ek Twyv TTpoTEpwyY TOAVOTNTA KAGONG

o P(X) = ek TWV TTPOTEPWV TMIOAVOTNTA TAIVOUNTA

Pc|X)=PXxl|c)xP(x2|c)x...xP((xn|c)xP(c)



Nailve Bayes

H ek Twv uoTtépwyv mOavotnTa uttoAoyilel TV TIBavOeTNTA TOU ATTOTEAEOUATOG
TTOU TTPOKUTITEI AQTTO MIa vEA TTAnpo@opia. 210 P(c|x), TO ¢ avatrapiotd Tnv
KAAon 1Tou TagivououvTal Ta 0edopéva Kal To X Tov Tagivount. H deoueuuévn
mlavotnTa €ival n mlavotnTa va BpioKeTal 0 TACIVOUNTAG(XAPAKTNPIOTIKO)

MECA OTNV KAGON.



Nailve Bayes

Bdoel Aoimov Twv O TTAvw, MPTTOPOUME VA UTTOAOYIOOUME TN MEYIOTN a

Posteriori mBavotnTa P(X) Twv dedouévwy.

Cur =argmax  P(c|X)

P(X|e)*P(c)

PCY) P(X) otaBepd => Mtropei va

= argmax

TTAPAAEIPOE]

= argmax  P(X|c)* P(c)



Nailve Bayes

Ymo0étovrag OTI OAeg¢ ol mOavotnTeG € gival 1O 010 MOaveEg, dnAadn

P(ci) = P(¢)), yTTOpOUNE va TTapaAgiyoupe 1o Kal 1o P(c). Apa:

cur=argmax  P(X|c)

Maximum Likelihood Hypothesis



Kotnyoptlomoinon

=== Stratified cross-validation ===
mes Summary wes

correctly Clasasified Inatances
Incarrectly Clasaified Inatances
Rappa statistic

¥ean abaclute error

focot mean squared error

Relative absolute error
oot xelative aguared error
Potal Number of Instances

s== Deotailed Accuracy By Class ===

TP Rate TP Rate
0,684 0,366
0,634 0,316

Reighted Avg. 0,661 0,342

== Confusion Matrix ===

Cen mlassifiad as

a B
104 48 )
49 a5

a = lafe
b = pight

189
$7
0.3187
0.4433
0.473
88.5573 %
94.7889 &
28¢

Pxecision Recall

0,680 0, €84
0,635 0,634
0,661 0,661

66.0835 %

33.9161 %

F-Measure MCC

0,682
0,637
0,661

0,319
0,318
0,319

ROC Axea
0,642
0,642
0,642

PRT Axea
0,619
0,553
0,607

Class
lefe
right



a—+d
acc =
a+b+c+d
a
prec =
a—+c
a
Sen =
a+b
d
spec =
c+d

METPLKEC

a (n TP) = 60a mapadeiypara avrikouv atnv KAdon (€€6dou) 1 kal
Tagivouridnkav otnv 1

b (4 FN) = 60a Tapadeiypara avijkouv othv KAdon (€6dou) 1, aAAd
Tagivoundnkav atnv 2

¢ (4 FP) = 60a mrapadeiypara avikouv atnv KAdon (€¢6dou) 2, aAAa
Tagivounnkav otnv 1

d (7 TN) = doa Trapadeiyyata aviikouv otnv KAAon (€¢6dou) 2 kai
Tagivourienkav aTnv 2

2*sen™ prec

Fmeasure =
sen + prec



£ Weka Explorer

2uotadormoLnon

[ PreprocessT Classify ] Cluster ] Associate T Select attributes TVisuaIlze ]

Clusterer

f

[ Choose ]‘SimpleKMea

0 -max-candidates 100 -periodic-pruning 10000 -min-density 2.0 -t1-1.25 -t2 -1.0 -M 2 -A "weka.core EuclideanDistance -R first-last" -| 500 -num-slots 1-3 10

Cluster mode

Clusterer output
-

’

(®) Use training set N

Q Supplied test set Set ..
() Percentage split % 66
O Classes to clusters evaluation

(Nom) breast ¥

(V] Store clusters for visualization

[ Ignore attributes ]

Start Stop

Result list (right-click for options)
-

Number of ite.
Within cluster sum o ared errors: 146.0

Initial starting points (randem):

Cluster 0: left_up,right
Cluster 1: left low,lsft

Missing values globally replaced with mean/mode

Final cluster centroids:

Clusterf
Attribute Full Data 0 1
(286.0) (170.0) (116.0)
breast-quad left_low left_up left_low
breast left right left

Time taken to build model (full training data)
=== Model and evaluation on training set ===

Clustered Instances

0 170 ( 59%)
1 116 ( 41%)

: 0.01 seconds

7>

Status
~

OK

7:58 |.||.|_F
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§Weka Exploi

[ Preprocess I Classify [ Cluster T Associate T Select attributes TVEUalIZE ]

ROC curve

Classifier
-

[ Choose ]‘NaiveBayes

Test options
-

Classifier output
r

() Use training set

Q Supplied test set Set...

(®) Cross-validation Folds 10

(_) Percentage split % 66

l Mare options. . ]

l (Nom) breast U

Start Stop

Result list (right-click for options)

el

central 12.0  11.0
[totall 156.0 133.0

Time taken to build model: 0.01 seconds

Stratified cross-validation ===

Summary ===

Correctly Classified Instances
Incorrectly Classifisd Instances
Rappa statistic

Mean absolute error

Root mean squared error

Relative absolute error

Save result buffer

View in main window
View in separate window

Delete result buffer(s)

red error

stances

acy By Class ===

Visualize tree

Re-apply this model's configuration

Visualize classifier errors

Visualize margin curve
Visualize threshold curve
Cost/Benefit analysis
Visualize cost curve

Load model ® Rate FP Rate
Save model , 684 0,366
Re-evaluate model on current test set $634 0,318

0,342

ES

189
97

0.3187
0.4433
0.473
BB.9973 %
94.7883% %

286

Precision
0,680
0,639
0,661

Recall
0,684
0,634
0,661

66.0839 %
33.9161 %

F-Measure
0,682
0,637
0,661

McC
0,319
0,319

ROC Area
0,642
0,642
0,642

PRC Area
0,613
0,593
0,607

Class
left
right

Status
-




ROC curve

ﬁe_ka Explorer

Preprocess | Classify | Cluster | Associate | Select attributes | Visualize
Classifier
r -
{ Choose ]|Naiveanes ‘
) © Weka Classifier Visualize: ThresholdCurve. (Class value left) - b | (O [
T options Classiﬁeroulpul ‘eKa Classinier Visualze: reshol urve. ass value le 1
r . »
() Use training set . [x; False Positive Rate (Num) [ '] | Y- True Positive Rate (Num) |'] A
central =
(O Supplied test set Tel [eotal] | Colour: Threshold (Num) |7 | select nstance I
o lidation Folds 10 [ ( [
@ ross-validation Folds Reset |_ Clear ]l Open ]l_ Save ] Jitter O
Percentage split % 66
Q ETEEL Time taken tl Plot (Area under ROC = 0.6422)
{ IMore options... i
=== Stratififil| 1 :
~ === Summary
l (Nom) breast U
Correctly cl{|
Incorrectly
el Eon Kappa statis
Result list (right-click for options)] Msan absoluty X N
f 1 Root mean sqj ¥
Relative abs 0.5 A
Root relativi
Total Number,
=== Detailed
. ]
Weighted Avg T
0 0.5 1 -
v
=== Confusiof|
Class colour
a b <|F : |
104 48 | T T 1
45 85 | 0.27 0.5 0.74
i
EAS J ¥
Status - _
P
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