1. Start Weka, open Bayes Network Editor (Under tools menu)

¥eka GOI Chooser

Program V¥isualization Tools Help

E Applications
WEKA | oo
The University
) of Waikato Experimenter
b
Wailmto Envriromment for Enowledpe hnmlrzic EnowledzeFlow
Version 3.6.2
[=3 1999 - 2010
The Mniversity of Failmte Simple CLI
Hamilton, Hew Tealand

2. File -> load contact-lenses.arff (under weka’s data folder)

»* Load Graph

Look in: |@ data V| ,E ,?||E

* contact—lenses. arff
i 23 ¥ opu. arff

¥ opu. with, vendor. ar ff

HREIARI Y -
B iris. arff
= ¥ labor. arff
[ ¥ cegment-challenge. ar ff

A ¥ cegment-test. arff
h soybean. arff
N B weather. arff
____f ¥ weather. nominal. arff

‘g File name: |cnntact—lense5. ar ff | [ Open ]

AEWE | riter of woes [rr i 3




»* Bagez Network Editor

File Edit Tools ¥iew Help
] WO (R RREEDMI @& &

o4+ 0|

Loaded C:'\FProgram Files'Weka—3—B'data‘contact-lenzes. arff

3. Learn Bayes Net design by Tools -> Learn Network

Learn Bayesian Network

——

Options §|5.net. estimate. SimpleEstimator —— -A 0.5

4. Press “Learn”



»* Bagez Network Editor
File Edit Tools ¥iew Help

D B EFAEEME @s@s F. 3

Graph layed out

5. Save the graph as lenses.xml

> Save Graph As

Save 1n. |E:| data V| I .,:;||E

i E’ |Z lensesz. zml

R |Z lenses3. zml

EAz RN =

8

FRY A A

=
g File name: |len5e5.xm1 | [ Save ]

FILSEE  Files of type: XML BIF files v|

6. Open Explorer (don't close Bayes net editor)




Brogram VWisualization Tools

) Applications
WEKA | e
The University
of Waikato Experimenter
b
Failmto Enrironment for Enowledps Analrsis EnowledzeFlow
Versiom 3.6.2
[=3 1999 - 2010
The Taiversity of Wailate Simple CLT
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Help

»* Weka Exzplorer

iPreprocess | Clas=ify " Cluster || hzsociate " Select attributes ” Visualize |

[ Open file... ] [ Open UEL. .. ] I Open IE. .. l [ Generate. .. ] Tnda Edit. .. Sawve. ..
ilkesy !Dpen a set of instances from a database!
[ Chooze "None Apply
Current relation Selected attribute

Felation: Nome Hame: None Type: Hone

Instances: None Attributes: Nome Missing: Home Distinct: Hone Unigue: Hone
Attributes

AL Home Invert FPattern
v visualize aL1
Remowe
Status
Yeleome to the Wela Explorer Leg #‘ w0

7. Open file... -> contact-lenses.arff



Look in: |@ data

IR R ¥ cpu. arff
¥ cpu. with, vendor. ar £f
= W iriz arff
[ " Labor. arff
A ¥ lenzes_result. arff

¥ cegment-challenge. arff

¥ cegment—test. arff
____f ¥ coybean. arff

A ¥ weather. arff

¥ weather. nominal. arff

File name: |cnntact—lense5. arff | [ Open ]

FLESERE | Files of tvpe: [aref data files (r arff) v|

»* Weka Exzplorer

Preprocess |Classify Cluster | hAssociate| Select attributes| ¥Viszualize

| Open file. .. | [ Open UEL. .. ] [ Open IE. .. ] [ Generate. .. Tnda Edit. .. ] [ Sawve. .. ]

Filter

. Left-click to edit properties for this object, right—cliclk/Alt+Shift+left—click for menu| .
Felation: contact—lenzes Name. age Tvpe. Hominal

Current relation

Instances: 24 Attributes: 5 Missing: O (0%) Distinet: 3 Unique: O (0%)
Attributes Ho. Label Count
1| young g
[ A1 ] [ Hone ][ Inwert ][ Fattern ] Z|pre—preshyopic g
3| presbyopic g
Ha. Hame
2 : zpectacle-pre=zcrip
3 :astigmatism
4:tear—prod—rate |Class: contact-lenses (Hom) V" Visualize All
S|l lcontact-lenses
i g 8

= - - -

Status
: -

8. Classify Tab




Preprocess| Classify | Cluster || hzsociate " Select attributes ” Vizualize

Clazszifier

L Choose EI"IeroR

Te=zt options

OUse training set

Cla==ifier output

OSupplied test set Set.
@Cross—validation Fold= |10
OPercentage split % |BE
[ More options. .. ]

I‘ (Hom) contact-lenses w |

Result list (right-elick for options)

Status
0K

9. Choose ->Bayes net

eka Explorer

B A AR RE RO T 2 -

| Preprocess| Classify | Cluster | Associste| Select attributes|Visuslize

Claszifier

1) wekka

=0 classifiers

=) bayes
% ADDE

AODE sy

HHE

FaiveBayes

sesesesssneee

WADDE
2 fanctions
= ® TythonClassifier
D lary

i meta

Cmi

Dhmise

[hrules

(3 trees

FaiveBayesSimple

FaiveBayeslpdateable

net. search lacal B2 -- -F 1 -5 BAYES -E weka classifiers bayes net estimatel E !

ifier output

—
B 1381 NS00 1420 Al 0

estimatel

[ mdter.. ][ Benove filter | [ lose |

Status
[:4
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»* Weka Exzplorer

Preprocess| Classify | Cluster || hzsociate " Select attributes ” Vizualize

Clazszifier
|: Choose é"BayesNet -0 -0 weka. classifiers. bayes. net. search loecal K2 —— -F 1 -5 BAYES -E welta. clascifiers. bayes. net. estimatel

Cla==ifier output

Te=zt options

OUse training set

O Supplied test set Set. ..

@Cross—validation Fold= |10

O Fercentage =split

[ More options. .. ]

I‘ (Hom) contact-lenses

Result list (right-elick for options)

Status
Log # = 0

114

10. Click the bold “Bayes net” (yes, the text!)

~* weka. gui. GenericObjectEditor

welta classifiers. bayes. BayeszHet
About
Bayves Metwork learning using various search algorithms [ More ]
and guality measures. [ Capabilities
BIFFile | |
debuz |False V|
estimator [ Choose ]|Simplel!5timatnr A 0.5 |
searchAlgorithm | Choose ]|I<2 -F 1 -5 BAYES |
uzehllTree |False V|
Opern. .. ] [ Save. .. ] [ 0K ] [ Cancel ]

11. Search algorithm -> choose -> from file (under “fixed”)



.- Weka Explorer

| Preprocess| Classify | Cluster | Associate| Select attributes|Visuslize

Claszifier

Test optiong
O Use traif Abeut

&) Cross—vs
() Percental

* weka. gui. GenericObjectEditor

weka. classifiers. bayes. BayesHat

(i supplied| — Bayes Metwork learning using various search algotithms
anhd guality measures.

Capabilities

— EIFFil: |

debug |False

v

| (Hom) contac

estimator [

Chosse |SimpleEstimator A 0.5

Star:

Result list

usedlTree

Open. ..

Status
[:4

= =@
PRE@ - L | BEEREW@- N\

searchilzorithn |J) weka

=) elassifiers
=) bayes
=00 net
=) search
B0 e

- # GeneticSearch
# HillClimber

|
]
v

A SRR E - X
kel

—

B 1381 NS00 1420 Al 0

1 TS

weka. gui. GenericObjectEditor

welka clazssifiers.

About

bayes. BayesHeat

Bayves Metwork learning using various search algorithms
and guality measures.

)

| Copabilities |

BIFFile |
debuz |False v|
estimator [ Choose ]|Simplel!5timatnr A 0.5 |
searchi]l zorithm L Chooze a|FrumFi1e -k |
s eAllTr ee |False iLeft—click to edit 1:I-r|:-
[ Opern. .. ] [ Save. .. ] [ 0K ] [ Cancel ] ‘
12. Click the bold text “FromFile”



~* weka. gui. GenericObjectEditor

welta, elassifiers. bayes net. search. fixed FromFile

The FromFile reads the structure of a Bayes netfram afilein | More |
BIFF farmat. j

[

BIFFile |
< .

| open.. || sae.. || 0K || cemear |

13. type the path in the “BIFFILE” box

~* weka. gui. GenericObjectEditor

welta, elassifiers. bayes net. search. fixed FromFile

The FromFile reads the structure of a Bayes netfram afilein | More |
BIFF farmat. j

[

EIFFile |C hProgram FileshWeka-3-BYdatahlenses. xmll
£ | ¥

| open.. || sae.. || 0K || cemear |

14. Press OK, OK

»* Weka Exzplorer

Preprocess| Classify | Cluster | hAssociate| Select attributes| ¥Viszualize

Clazszifier

Te=zt options Cla==ifier output

|BagesHet -0 -0 weka classifiers. bayes. net. search fixed FromFile —— -B “C:\Frogram Filesh'feka-3-8%%data"\lenses.

OUse training set

O Supplied test set Set. ..

@Cross—validation Fold= |10

O Fercentage =split

[ More options. .. ]

I‘ (Hom) contact-lenses w |

Result list (right-elick for options)

Status
0K

15. Change the folds of cross-validation to 2



¥Weka Exzplorer

Preprocess| Classify | Cluster || hzsociate " Select attributes ” Vizualize

Clazszifier
[ Chooze ]|BayesNet -0 -8 weka. classifiers. bayes. net. search. fized FromFile —— -B “C:“\Program Files\\'ﬁ‘eka—S—E\\data\\lenses.4

Te=zt options Cla==ifier output

OUse training set

O Supplied test set Set. ..

@Cross—validation Fold=z |2

O Fercentage =split

[ More options. .. ]

I‘ (Hom) contact-lenses w |

Result list (right-elick for options)

Status
0K

16. Press start

ka Ezxplorer

Preprocess | Classify | Cluster | Associate| Select attributes| Visualize

Clazsifier
l Choose ”HnyesNal =D ) weka classifiers bayes net. search fixed FromFile - -F “C:%\Program Filesh\Weka3-6%\dataiilenses. xml” —E weka classifiers bayes net. esti

Test aptions Classifier omtput

|2

(O Uz training set
Time taken to build model: 0.08 seconds

(O Supplied test set Set. ..

Stratified cross-validation

(&) Cross—validation Folds

O Percentage split |:| Fammary ===

l Wore options ] Correctly Classified Instances 1lg 66.6667 %
Incorrectly Classified Instances 8 33.3333 3%
Kappa statistic 0.3579

(Fom) contact-lenses v | Mean absolute error 0.2468

Stop Root mean sgquared error 0.3504
Relative absolute error 65.32938 %

Result lizt (right-click for optioms) Root relative squared error 8L.75 =
Total Huwber of Instances 24

Detailed Accuracy By Class

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

0.6 0.105 0.6 0.6 0.6 0.926 soft

0.25 .1 0.333 0.25 0.z86 0.338 hard

0.8 0. 444 0.75 0.8 0.774 0.359 none
Weighted Avdg. 0.667 0.316 0.649 0.667 0.656 0.878

Confusion Matrix

a b «c <-- classified as

3 0 21 a-=soft

11 21 b hard

L 212 c = none

~
< >

Status
DE

17. Switch to the previous Bayes net editor



»* Bagez Network Editor

File Edit Tools

View Help

O &

$ B E D

o+ 4O
o4+ 40|

WHEMEMH T &

CNF 5

Faved as C:'\Program FilesWelka—3—B'\data‘\lenzes. xml

18. Right click “3”->Add parent->age

»* Bagez Network Editor

File Edit Tools

View Help

O &

4 B @ =2 O

||::<- +0
O+ 4Dl

WHEM@EHIT &

CNF 5

Add Are Action

19. Tools->Layout->Layout graph




Baye=z Network Editor

File Edit Tools ¥iew Help

O & 4 B E =2 2R RR

Graph layed out

20. Save as lenses2.xml
21. Switch to Weka explorer

»* Weka Exzplorer

Preprocess| Classify | Cluster || hzsociate " Select attributes ” Vizualize

Clazszifier

[ Chooze ]|BayesNet -0 -8 weka. classifiers. bayes. net. search. fized FromFile —— -B “C:“\Program Files\\'ﬁ‘eka—S—E\\data\\lenses.4

Te=zt options Claz=ifier output Left-click to edit properties for thiz object, righ
-

OUse training set
Time taken to build model: 0.08 seconds

O Supplied test set Set. ..

Gtratified cross-walidation ===
Summary ===

@Cross—validation Fold=z |2

O Fercentage =split

[ More optioms... ] Correctly Classified Instances 18 BE.BEET %
Incorrectly Classified Instances g 33.3333 3
Kappa statistic 0.3573

I‘ (Hon) contact-lenses 4 ‘ Mean absolute error 0.2465

Root meanh =quared error 0.3504

SEcE Relative ahsolute error 65,3298 %

Rezult list (right-click for options) Root relative squared error 51.75 %
Total Humber of Instances 24

=== Detailed Accuracy By Classzs ===

TP Rate FP Rate Precision  PRecall F-Measure ROC i

0.6 0.10& 0.6 0.6 0.6 0.5

0.25 0.1 0.333 0.25 0. 286 0.

0.8 0. 444 0.75 0.8 0.774 0.

Weighted 4wy, 0.667 0.31a 0.549 0.e67 0.656 0.¢
e

< | >

Status
0K




22. Click bold text “BayesNet”

~* weka. gui. GenericObjectEditor

welta classifiers. bayes. BayeszHet

About

Bayves Metwork learning using various search algorithms [ More

)

and guality measures.

| Copabilities |

BIFFile |

debuz |False

vl

astimator Simpleﬂstimatnr - 0.5

searchil zori thn Fruml"ile B T \\Program Filesh\Welka-3-8%%dats

uzehllTree |False

4

R || save.. | | oK i (T

)

23. Click bold text “FromFile”

~* weka. gui. GenericObjectEditor

welta, elassifiers. bayes net. search. fixed FromFile

Abont ﬁ
The FromFile reads the structure of a Bayes net from a file in
BIFF format. )

|
| W

Open... || e || 0K || cemear |

24. Change the file name to lenses2.xml

~* weka. gui. GenericObjectEditor

welta, elassifiers. bayes net. search. fixed FromFile

The FromFile reads the structure of a Bayes netfram afilein | More |
BIFF farmat. 0

EIFFile |C wProgram Files'Weka—3-Fhdata‘lenzes?. xml
£ |

EA

|

| open.. || sae.. || 0K || cenca

25. Press Ok,0Ok




»* Weka Exzplorer

Preprocess| Classify | Cluster | hAssociate| Select attributes| ¥Viszualize

Clazszifier

BayesNet -0 -8 weka. classifiers. bayes. net. search. fized FromFile —— -B “C:%\Program Files'‘Wela-3-8%\data‘hlenzesZ|

Te=zt options Claz=ifier output

|>

OUse training set
Time taken to build model: 0.08 seconds

O Supplied test set Set. ..
@Cross—validation Folds |2 Gtratified cross-walidation ===
Summary ===
OPercentage split
[ More optioms... ] Correctly Classified Instances 18 BE.BEET %
Incorrectly Classified Instances g 33.3333 3
Kappa statistic 0.3573
I‘ (Hon) contact-lenses 4 ‘ Mean absolute error 0.2465
Root meanh =quared error 0.3504
SEcE Relative ahsolute error 65,3298 %
Rezult list (right-click for options) Root relative squared error 51.75 %
Total Humber of Instances 24

=== Detailed Accuracy By Classzs ===

TP Rate FP Rate Precision  PRecall F-Measure ROC i

0.6 0.105 0.6 0.6 0.6 0.5
0.25 0.1 0.333 0.25 0.z86 0.t
0.5 0.444 0.75 0.8 0.774 0.t
Weighted 4wy, 0.667 0.31a 0.549 0.e67 0.656 0.¢
b
< | >
Status
0K

26. Press Start

»* Weka Exzplorer

Preprocess| Classify | Cluster | hAssociate| Select attributes| ¥Viszualize
Classifier
BayesNet -0 -8 weka. classifiers. bayes. net. search. fized FromFile —— -B “C:%\Program Files'‘Wela-3-8%\data‘hlenzesZ|
Te=zt options Claz=ifier output
O Use training set Mean shsolute error 0.2957 )
OSupplied best set Set. Foot mean squared error 0.3839
Relative absolute error TE.Z698 %
() Crossvalidation Folds |2 Root relative squared error 59,5695 %
() Percentagze split Total Number of Instances z4
[ More options... ] === Detailed Accuracy By Class ===
I‘ (Hom) contact-lenzes £V ‘ TP Rate FP Rate Precision  Recall F-HMeasure ROC i
0.a 0,053 .75 0.6 0,667 0.¢
Stap 0.25 0.05 0.5 0.25 0.333 0.
0.567 0.556 0. 722 0.867 0. 785 o."
RBesult list [right-elick for options) | yeiuhred Awg. 0.708 0.367 0.691 0.708 0.687 0.
20 16 - bayes. BayesHet
e === Confuzion Matrix ===
a b ¢ <-- clazzified as
i 0 21| a= soft
0 1 3| b = nhard
1 113 | © = none
~
£ >
Status
. -

27. Compare/visulize results by right/left click the lower-left window



ka Explorer

3 = i -
| Preprocess| Classify | Cluster | Associste| Select attributes|Visuslize RAFERREEH *
Classifier
[ Choose |Bayeset -0 -Q weka classifiers bayes net search. fixed Fronfile = -B "C'\\Program Files\ifeka-3-6iidatalilenses?
Test options Classifier output —
6 1 [ A0 1 1421 1441 I
O Vse training set Mean absolute error 0. 2468 Ll ' - %)
OSupplied test set Set Root mean scquared error 0.3504
Relative absolute error 65.3208 %
(&) Cross—validation  Folds Root relative smuared error 81.75 %
() Percentage split % Total Mumher of Instances 24
[ More options ] === Detailed Accuracy By Class =
Fure  ROC i
| (Hom) contact—lenses “ | TP Rate FP Rate Precision Recall F-Measure ROC 57 0.¢
0.6 0.105 0.6 0.6 0.6 0.4 33 0.
Stop 0.25 0.1 0.333 0.285 0.286 0.t 8 0"
0.8 0.444 0.75 0.8 0.774 0.1 37 0.
Eesult list (right-click for options) | gejgnred Avg.,  0.667 0,316 0,649 0,667 0,656 0.
16 - bay et
20:26:38 ~ bayes. BayesHet View in main windew
View in separate window
Save resuld buffer a3
Delete result buffer
Load model
Save model
Re-evaluate modsl on current test sel B
Visualire elassifier srrors >
- Visualize graph
. Visualize margin curve =
Visualize threshold curve ] )
e i i » . .
- 31. Compare/vigy Cest/fenefit aalysis he lower-left window. v
El Visualize cost curve » 5
- o )
F
wL L2
F , = _ =
PRED- L [ BEER Q- N\ N (1O 08 4 9 8] @] -2 A - zﬂﬁ!
——

13 | 1% 1314 fiiE esEH 447 71 3| |Fwl| [T ¥R 25| mEEE)| | @




