Didacticiel - Etudes de cas R.R.

Subject

With the 1.4.8 version, we can save a part of the stream diagram. The goal is to perform some

succession of analysis on several files.

Dataset
We use CONGRESSVOTE.XLS and ZOO.XLS. We want to predict a class attribute from

discrete descriptors with or without feature selection. We use the cross-validation in order to

compare the error rate.
Saving a sub-diagram

Dataset importation

We click on FILE/NEW in order to create a diagram and import the CONGRESSVOTE.XLS

dataset.

' TANAGRA 1.4.7
fll.e Diagram Wwindow  Help

Choose your dataset and suwur? download

Diagram title :

|Detaultite TN \
Data mining diagram file name \

IC:IF'rogram Files\Tanagra\defaultbdm v
Dataset ("4t arff,"x1s) © KIS

Can Regafler dans : | (=9 subdiagram zave v‘ Q L’ B -
\ @zoo.xls
L% ECongress\fote.xls
Mes Hocurments
Eoents
Lreau
Mes docuriegts
Data wisualization | Statistics | Nonparam
Feature selection | Regression | Factao
Spv learning | fieta-spy learning | oy learn]  Fote de traval
Carrelation seatterplot  EBExport dataset # Seal - “""-- LT T <
Nom du fichier : @ 4 , | Congresstote.xls an® ¥ Olurrir
()
Favoris téseau | Fichiers de type : | Excel File (37 4 2000) v| [ anner |
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Defining class and predictive attributes

We add the DEFINE STATUS component in the diagram: CLASS is the TARGET attribute;
the others are INPUT attributes.

Parameters |

Attributes )
Target Input |I|Iustratwe

handicapped-infants ~

water-project-cost-zharin
adoption-of<the-budget-re
phyzician-tee-freeze
el-zalvador-aid
religiouz-groupz-in-zchoo
anti-zatellite-test-ban

tion-zpending ) i
I I S aid-to-nicaraguan-contras
. rrix-rmizsile
imrrigration

synfuelz-corporation-cuth
education-zpending

zuperfund-right-to-zue v
[ Clear selection |
’ 0], ” Cancel ” Help l

Learning algorithm and performance evaluation

From the 1.4.7 version, we can add directly a supervised learning algorithm in the diagram.
TANAGRA inserts automatically the META SPV LEARNING component with implements

one instance of this algorithm.

Caution: If you want use aggregation strategy such as BAGGING or BOOSTING, you must
follow the old procedure: add in the first step the META SPV component (e.g. BAGGING)
and embed in this component the supervised learning algorithm (e.g. NAIVE BAYES
CLASSIFIER).

We insert the NAIVE BAYES algorithm in the diagram.
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(I TANAGRA 1.4.7 - [Supervised Learning 1 (Na
E File Diagram Component ‘Window Help

ive bayes)]

(=

[ =

Diefault title

J

[

=] Dataset [Congressiiote.xls)
E!:i Define status 1

[

Parameters
1
1.0000

Uze laplacian
Lambda for laplacian

show conditional probabilities 1

Classifier performances

Values prediction

| Yale  Recall -precision republican
republican 0.9776 0.1576 - 155

= = Tonlusion malrix

democrat sum
13 168

democrat 0.8914 00512 [demecrat 29 23 267
[ sum | 184 251 435
)
< 1l ] 2
/ Components [I
Data wisualization Statistics | Monparametric statistics | Instance selection | Feature construction ‘
Feature selection Regression | Factorial analysiz | PLS | Clustering ‘
I Spw learning Metaspy learning | Spw learning assessment | Scoring | Association ‘
< [l Maive hayes. ..",' ]f_-,Pmtntype-NN == Radial basis function ]‘_’xﬁ‘gSVﬂl\
f*avunnnuns®
(_‘ ! ]l,

Resubstitution error rate is 9.66%.

In order to obtain an honest estimation of the “true” error rate, we add a cross-validation

component in the diagram. We use a repeated (3 times) 10-cross validation.

ANAGRA 1.4.7 - [Supervised Learning 1 (Naive bayes)]

E File Diagram Component  Window Help
e E %
D efault title |
= Dataset (Congressiote,xls) 4
= %4 Define status 1 |
=] IZ‘ Supervised Learning 1 (Maive baves)
§'-§ Cross-validation 1
I Pararneters
.’ *n
' _-’............” E
ins : & E |
1 Mumber of repetitions : : H
\ Mumber of folds : E O
SN _E < foooonoooooos
Save rezults
Confusion matrix
[C15ave etror rate ta file
IC"LF'rngram FlleslTanagra'lexpermH 155 13 168
9 238 267
184 251 435
ol
[ Ok ” Cancel ][ Help ] =
\ Components
Data wisualization | ‘ MNonparametrc statistics | Instance selection ‘ Feature construction |
Feature selection | ‘ Factoral analysis | PLS ‘ Clustering |
Spv learning | Meta-spy learning I Spy learni | Scoring ‘ Assaciation |
= s
I?IBias-\tan‘anca decomposition l?IBthstrap :. ro: lidation _.“ IFITest H?HTrain-test
» Eemsmnupuns®
& il | =
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The cross-validation error rate is 10.08%.

Cross-validation parameters
Falds 10

Trialz 3

CV error rate

Range
sAIM - 0,0977
M 0,047

Trial Err rate

1 0.1047
2 0,1000
3 0.0977

Overall cross-validation error rate

Yalues prediction Confusion matrix

Feature selection

We want to perform a feature selection before the learning phase. We expect that selecting
the relevant attributes improves the classifier performance. We insert in the diagram the

FCBF (Liu et al.) feature selection component.

' TANAGRA 1.4.7 - [FCBF filtering 1] =13
EFiIe Diagram Component  Window Help -G x
0w HJ| 5

Diefault title

=] Dataset (Congressiiote.xls)
= ¥4 Define status 1

INPUT attribute selection
BE‘ Supendsed Learning 1 [Maive bayes) _

?E Cross-validation 1 EBefore filtering. 16

After filtering 3

’
N e e - -> Keeped into INPUT selection

Attributes L
1 physician-fee-freeze

2 synfuels-corporation-cutb

3 education-spending
e
\ Components

Data visualization | Statistics | Monparametrc statistics | Instance selection |

Feature construction I Feature selection | Regression | Factarial analysis |

PLS Clustering | Spy learning | Meta-spy learning |

Spw learning assessment | Scoring fzzociation |
SUPTS ITTL L LT T
Hicrs filtering %% Define stm.,cheF filtering .sooHl Feature ranking |+ Fisher filtering B aIFs filterir
SenapmmunEnS

] i | 2

We note that only 3 descriptors among the 16 ones are selected.
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In order to evaluate the efficiency of this feature selection, we add again in the diagram the
naive bayes classifier and the cross-validation error rate evaluation. Instead of adding the
components manually, we can copy the corresponding sub-diagram (1.4.7 version and

higher).

To do that, we select the “SUPERVISED LEARNING 1 (NAIVE BAYES)” node in the
diagram and drag this one on the “FCBEF filtering 1” node.

i TANAGRA 1.4.7 - [FCBF filtering 1] £
E File Diagram Component Window Help -0 %

H %

Default title

>

=] Dataset (Congressiote xls)
=Ky Define status 1

INPUT attribute selection

Before filtering 16
After filtering 3

: Cross-validation 2 Keeped into INPUT selection

Attributes =

physician-fee-freeze

8

synfuels-corporation-cuth

3 education-spending
-~ b
Components
Data wisualization Statistics Monparametrc statistics Instance selection
Feature construction ’W Regression Factorial analysis
PLS Clustering Spw learnming Mveta-spy learning
Spv learning assessment Scoring fssociation
HEICFS filtering i Define status [ FCBF filtering HiFeature ranking k< Fisher fittering ~ EIMIFS filterir
< I eJ

We click on the VIEW menu of the “CROSS VALIDATION 2”; the error rate is 5.5%.

Cross-validation parameters
Faolds 10
Trials 3

CY error rate

Range
MIM - 0.0465
Max  0.0628

Trial Errrate

1 0.0465
2 0.0628
3 0.0558
Overall cross-validation error rate
Error rate 0.05560

04/07/2006 Page 5 sur 10



Didacticiel - Etudes de cas R.R.
The FCBF feature selection improves significantly the naive bayes performances on the
VOTE dataset.

The same analysis on another dataset

We want to evaluate this framework (FCBF feature selection + naive bayes classifier) on the
Z00 dataset. To do that, we must define the same diagram on this dataset, in order to

compare the performance of the classifier with or without feature selection.

From the 1.4.8 version, we can save a part of the diagram in a file (SDM file extension) and
insert this one in another diagram. We follow three steps: save the sub-diagram from the
selected node; open or create a new diagram; insert the saved sub-diagram under the

selected node in the new diagram.

Saving the sub-diagram
We select the “DEFINE STATUS 1”.

" TANAGRA 1.4.7 - [Cross-validation 2] =3
EFiIe Diagram Component  window  Help - 8 X
H
Drefault title

|

= Dataset [Congressyote.xls)

-5k
; ; ) Cross-validation parameters _
=[] Superized Leafning 1 (Naive bayes)

E?E Crosz-validation 1 Folds 1o

=-F FCEF filtering 1 1TilE Z

=] |I| Supervized Learning 2 (Maive baves)
E?E Crozs-walidation 2

CY error rate

w
< | >
Components
Data vizualization Statistics Maonparametric statistics
Instance selection Feature construction Feature selection
Regression Factoral analysiz PLS
Clustering Spv learning Meta-spy learning
Spw learning assessment Scoring fezociation
< i TR - >

We click on the DIAGRAM / SAVE SUBDIAGRAM item of the main menu.
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" TANAGRA 1.4.7 - [Cross-validation 2]
E Filz | Diagram Component  ‘Window  Help — |8y | x

o | § Execute

Copy as image title I

i [ ——w—
Create repork

= ‘m Delete component

Cross-validation parameters
- 2 1 (Naive baves) i
@ Load subdiagram. .. [, Folds 10
Trials 3

TTILETTE T

Bm Supendsed Learning 2 (Naive bayes)

Bl Crossvalidation 2 o Ress

CV error rate

_____ i
[ >
|
SR S : Components S
Data visualization Statistics Monparametric statistics Instance selection
Feature construction | Feature selection . Regression . Factorial analysiz
PLS | Clustering | Spw learning | Meta-spyv learning
Spy learning assessment | Scoring | hzzaciation |
I@CFS filtering % Define status L FCEF filtering Hi Feature ranking b Fisher filtering B aIFs fittering E
& ! ¥

A dialog box appears, we set the sub-diagram file name.

Save a subdiagram

Enreqiztrer dans : |!.j subdiagram zave Vl o ? = "

D

ez documents
récents

ez documents

=

Poste de travai

Moarn du fichier :9 |feature gel for naive bayes classified hd | [ Enreqistrer l

Favoriz rézeau | Type: |Tanagra subdiagram v| [ Anruler l

When the sub-diagram is saved, we can close the current diagram (FILE/ CLOSE menu).

New diagram and data importation

We select the FILE/NEW menu in order to create a new diagram and import the ZOO.XLS

dataset.
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| TANAGRA 1.4.7

&lg Disgram window Help

L IE

Oa d start download

Diagram fitle :

|Detautitie

N |

Data mining disgram fils name

|C\Du:umenls and Settings\RiccoBureaulsubdiagram saveldefault b

Datasget (b *.arff*xls)

X

C o [l

Data visualization | Statistics | Non
Feature selection | Regression |
Spw learning | Metaspelearning | Sy

b+ Fisher fitksrin
Bl iiFs filtering|

[ FCEF filkering
HiFesture ranking

HicFs filkering
¥4 Define status

sah

Regarder s : | () subdliagram save 5 O@eE

(20045
] Congressiiote.xls

Mes docyfnerts
récefts

4

Burehu

Mes document:

g

Poste de travall

Nom dufickier:  $ 00,4 Tay Ouvii

<

)

|
\

a
Fanvoris iéseau | Fichiers de typs | Excel Fie (574"20d0r = = == =" v Annuler

)

We obtain the following diagram.

" TANAGRA 1.4.7 - [Dataset (zoo.xls)]
E File Diagram Component ‘Window Help

[ =

Difaul tife

|

Database : C'\Documents and Settings\RicooBurealtsubdiagram
save'zo0.xls

Download information

Workbook information
Mumber of sheets i
Selected sheet 200

Thast rima AN e A7

Components:

Data wisualization | Statistics
Feature construction |
PLS | Clustering

Spw learning assessment | Scoring

I Feature selection

| Monparametric statistics | Instance selection |

i Regression | Factorial analysis |
| Spy learning | Meta-zpy learning |

Association |

@CFS filtering 4:‘ Define status

|

I FCEF fittering

E]]Feature ranking || Fisher filtering mN\IFS filtering

e

We want to implement the same analysis than the CONGRESSVOTE dataset. We click on the
DIAGRAM / LOAD SUBDIAGRAM menu. We select the previous sub-diagram file.
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ANAGRA 1.4.7 - [Dataset {zoo.xls)]

E File | Diagrarm Component  ‘Window Help
¥ Execute
Copy as image litle s’
‘1\7 Create repart
‘ﬂ Delete component
(2
Mes documents
gcents
(©
Bureau
Mes documents v
Data visualization Statistics Paste ‘de waval
Feature construction Feature selection =
) ‘8 Mom du fiohier |teature salfor naive bayes olassifersdm | [ D]
PLS Clustering
Favoris iéseau | Fichiers de type | Tanagia subdiagram v [ Annder |
Spw learning assessment Scoring
ECFS filtering *:i Define status EFCBF filtering E]]Feature ranking [+ Fisher filtering @MIFS filtering
4 | £

The diagram is supplemented in the following way.

i TANAGRA 1.4.7 - [Dataset [zoo.xls)]

E File Diagram Component  Window Help - 0 X
u:“:-a------.“.....""l..
- £ 2
: Defaul fle ~ batasetieoxsy
. =
0’ “
K . Database : C;"Documents and
, Supervised Learning 1 (Maive bayes) . Settings'Ricco'Bureau'subdiagram savelzoo, xls
. £ Cross-validation 1 . b
- gy . . ol
: = . FCBF itorin 1 )
“‘ Supervized Learning 2 [Maive baves) .:
%) % Crossvalidation 2 o Download information
Mo R . -
‘v, .* Workbook information
“y ay . s .s .
“trrsagmanswnsn®® Mumber of sheets 1
Selected sheet 200
Sheet size 102 % 17
v
[T AR a7 2
Compaonents
Data wizualization Statistics Monparametric statistics Instance selection
Feature construction | Feature selection Regression Factoral analvsis
PLS Clustering Spv learning Meta-spv learning
Spw learning assessment Scoring fzsociation
ECFS filtering f:i Define status EFCBF filtering E]]Feature ranking [+ Fisher filkering HMIF!
< | >

So, we must set the right predictive and class attributes. Of course, we must clear the

previous selection before (use the CLEAR SELECTION button).
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{7 TANAGRA 1.4.7 - [Dataset (zoo.xIs)]

! File Diagram Component Window Help " )
= = Define attribute statuses
OwHE %
Deefauilt title Pararmeters A
Attributes : s—— T —
fiowes Target Input Nlustrative
hair ~
Execute feathers
eggs
- milk
Supervised Learning 2 [Maive bgyes) airborme —
41 Cross-validation 2 aquatic
- | predator
toothed
backbone
breathes L
wenomous
fing
legs -
\ B | [ Clear selectian ]
v
[ o] H Cancel ” Help ] —
Data visualization | Statistics | Monparametrc statistics | Instance selection | Feature construction |
“m | Regression | Factorial analysis | PLS | Clustering |
Spy learning, | Meta-zpw learning | Spw learning assessment | Scoring | hesociation |
B CFs filtering Fl FCEF filtering b Fisher filtering ~ EIMODTree filtering s, Runs filtering
f:i Define status E]j Feature ranking @.’U’\IFS filtering m Remove constant

Then, we can execute the cross-validation when we use all the attributes (VIEW menu on
CROSS-VALIDATION 1) and when we use only the selected attributes (VIEW menu of
CROSS-VALIDATION 2).

Cross-validation parameters Cross-validation parameters
Folds 10 Folds 10
Trials 3 Trials 3

CV error rate CV error rate
Range Range

sk 0.0600 #iN- - 0.1000

ik 0,0600 MAx 01100

Trial Err rate Trial Errrate

1 0.0600 1 0.1100

2 0.0600 2 0.1100

3 0.0600 3 0.1000
Overall cross-validation error rate Overall cross-validation error rate

The error rate without feature selection is 6%. When we insert the FCBF feature selection
before the learning algorithm, the error rate becomes 10.67%. We note that this feature

selection is not efficient on the ZOO dataset.

We note especially that this new functionality makes it possible to transpose very easily a

succession of analysis on another dataset.
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