Tutorials

Using batch mode for Tanagra

Subject

For large simulations, it is more convenient to use BATCH mode capabilities of Tanagra rather
than opening interactive session. This is the case for instance when we compare the performance
of various algorithms on the same dataset; when we try to find automatically the best parameters
for a learning method; when we repeat the same treatment on different datasets, etc. In these
contexts, it is more useful to save the diagrams in text mode (.TDM file format). It will be easier to
handle it outside TANAGRA, with a text editor for instance.

Organizing experiments for feature selection process

We want to evaluate the efficiency of the FCBF feature selection method' in a supervised learning
framework. This approach handles only discrete descriptors. It tries to detect the descriptors

which are the most correlated with the class attribute and the less correlated among them.

We treat three datasets from the UCI server in this tutorial: VOTE, KR-VS-KP, and SPLICE
(http://kdd.ics.uci.edu/). In addition to the original descriptors, we add two kinds of predictive
attributes: some are randomly generated; some are generated in a way that they are correlated

to the existing descriptors.

We want to compare the performances of the naive bayes classifier* with and without the feature
selection process. We know that the naive bayes classifier is highly sensitive to irrelevant features.
The goal of this tutorial is to evaluate the efficiency of the FCBF feature selection method in this

context.

Main steps of the experiments
Specifying manually the diagram

In a first step, we create manually the diagram on the VOTE dataset. Then we save the diagram in
a ".TDM" file format. It is a text file where all the components with the associated settings are

described.

We see below the diagram and the related “.TDM” file. We can open it in a standard text editor if

we want to see its contents.

! http://www.public.asu.edu/~huanliu

? http://en.wikipedia.org/wiki/Naive_Bayes_classifier
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Figure 1: Comparing the error rate of the naive bayes classifier with and without FCBF

[Diagram]
Title=Default title

Database=d_vote.txt

[Dataset]
MLClassGenerator=TMLGenDataset
successors=1

succ_l=Define status 1

[Define status 1]

MLClassGenerator=TMLGenFSDefStatus

target_count=1
target_1=Class
input_count=48

input_l=handicapped-infants

input_2=water-project-cost-sharin

input_3=adoption-of-the-budget-re

input_4=physician-fee-freeze

input_5=el-salvador-aid
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input_6=religious-groups-in-schoo
input_7=anti-satellite-test-ban
input_8=aid-to-nicaraguan-contras
input_9=mx-missile
input_l10=immigration
input_1l11=synfuels-corporation-cutb
input_l12=education-spending
input_13=superfund-right-to-sue
input_l4=crime
input_15=duty-free-exports
input_l6=export-administration-act
input_17=noisel

input_18=noise2

input_19=noise3

input_20=noise4

input_2l1=noiseb

input_22=noise6

input_23=noise7

input_24=noise8

input_25=noise9
input_26=noisel0
input_27=noisell
input_28=noisel2
input_29=noisel3
input_30=noiseld
input_31=noisel5
input_32=noisel6

input_33=corrl

input_34=corr2

input_35=corr3

input_36=corr4

input_37=corr5

input_38=corr6

input_39=corr7

input_40=corr8

input_41=corr9

input_42=corrl0

input_43=corrll

input_44=corril2

input_45=corril3

input_46=corrl4

input_47=corril5
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input_48=corrl6

illus_count=0

successors=2

succ_1l=Supervised Learning 1 (Naive bayes)
succ_2=FCBF filtering 1

[Supervised Learning 1 (Naive bayes)]
MLClassGenerator=TMLGCompOne lnstance

embedded_spv=1

embedded_section=Supervised Learning 1 (Naive bayes)--Naive bayes
successors=1

succ_l=Cross-validation 1

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

MLClassGenerator=TMLGCompNaiveBayes

[Cross-validation 1]
MLClassGenerator=TMLGenCompAssesCV
isSaveResults=1
results_filename=experiments.txt
nb_repetitions=5

nb_folds=2

successors=0

[FCBF filtering 1]
MLClassGenerator=TMLGenFSFcbf
delta=0

successors=1

succ_l=Supervised Learning 2 (Naive bayes)

[Supervised Learning 2 (Naive bayes)]
MLClassGenerator=TMLGCompOnelnstance

embedded_spv=1

embedded_section=Supervised Learning 2 (Naive bayes)--Naive bayes
successors=1

succ_l=Cross-validation 2

[Supervised Learning 2 (Naive bayes)--Naive bayes]

MLClassGenerator=TMLGCompNaiveBayes

[Cross-validation 2]

MLClassGenerator=TMLGenCompAssesCV
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isSaveResults=1
results_filename=experiments.txt
nb_repetitions=5

nb_folds=2

successors=0

The TDM file is similar to the INI file format. Each section is related to a component. The settings

corresponds to the pairs "name of parameter" = "value".

The cross-validation components play an important role in our analysis. They compute the error
rate of the supervised learning method and they write the results in an output file,
"experiments.txt" here. The results are thus automatically collected during the execution of the
branch of the diagram. We note that Tanagra performs a "true" resampling process i.e. the whole
branch is executed for each subsample, if there are other treatments in addition to the supervised

learning process, they are launched also.

For our analysis, CROSS VALIDATION 1 computes the error rate of the naive bayes classifier
without the feature selection process; CROSS VALIDATION 2, at the opposite, incorporates the
FCBF approach. If the selection process is effective, it is expected that the error rate calculated in

the second case is lower.

We define the diagrams for each dataset to analyze using the same model (kr-vs-kp.tdm and

splice.tdm).
Creating the batch file

The second step is the creation of the batch file which gathers the treatments of the three
datasets. Under Windows, we create a very basic ".BAT" file. It is similar to the example below.

We must to check the path of the Tanagra executable file (Tanagra.exe).

We set these commands in the "experiments.bat" file (you can specify other .BAT file name of

course).

d:\temp\exe\tanagra vote.tdm
d:\temp\exe\tanagra splice.tdm

d:\temp\exe\tanagra kr-vs-kp.tdm
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Reading the results

After we launch the “.BAT” file. A report (HTML format) is automatically generated. We can open

it with a browser.

‘2N Default title - Microsoft Internet Explorer

Fichier ~ Edition  Affichage  Faworis  Outils 7 i.-'

eprécédente M > | J ﬂ h p Rechercher “:\f Fauoaris GrMédia 6-“ A= -

Adresse @D:'l,DataMining'l,Databases_For_mining'l,Iogiciels_dataset'l,Tanagra_Datasets'l,batch_exec_tanagra'l,vote.html b aOK Liens

Google - v | @ Recherche et ~ 55 G256 bloguée; P
A

Default title

EEDataset (d_wote.txt)
B4 Define status 1
t-[¥] Supervised Learning 1 {Maive bayes) Cross-validation parameters
;-—I lCrUss—\talidation 1
- [ FCBF fitkering 1 Folds 2
'--|I|Supenrised Learming 2 (Maive bavesz) Trials 2]
;--I lCrDss-validation 2

CV error rate

Range
MM 00968
MAX 01129
Trial Err rate
1 0. 1060
2 00968
3 0.1037
4 01129
5 01083
Overral cross-validation error rate v
< *
&l % Poste de travail

Figure 2 : Report (HTML) for the "vote.tdm" diagram

About our analysis, we have, in addition, the results of the cross-validation in a text file which is
automatically generated by the component. Each line corresponds to a measurement of the error
rate: CROSS-VALIDATION is the error rate of the naive bayes classifier without the FCBF feature
selection process; CROSS VALIDATION 2, incorporates FCBF.

Diagram Dataset Date Component Error rate

vote.tdm d_vote.txt 15/10/2004 19:47|Cross-validation 1 0.094931
vote.tdm  |d_vote.txt 15/10/2004 19:47|Cross-validation 2 0.058986
splice.tdm |d_splice.txt | 15/10/2004 19:47|Cross-validation 1 0.065705
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splice.tdm |d_splice.txt | 15/10/2004 19:47|Cross-validation 2 0.04721
kr-vs-kp.tdm|d_kr-vs-kp.txt| 15/10/2004 19:47|Cross-validation 1 0.133229
kr-vs-kp.tdm|d_kr-vs-kp.txt| 15/10/2004 19:47|Cross-validation 2 0.07985

We note from left to right: the filename of the diagram, the data file used, date and time of
execution of the component, the name of the component, and the error rate that has been

computed.

On our datasets, that are intentionally selected, we observe that the FCBF feature selection
process improves the accuracy of the naive bayes classifier. But, this kind of results is not always

true whatever the dataset used.

Extensions

We can easily imagine the possible extensions of such a tool. We could, for example, include in
the list of results the number of selected descriptors. In actually, there are as many possible
extensions that are of concern to researchers. These developments are specific, accessing to

source code of Tanagra will allow everyone to program its procedures.

Similarly, this tool will be very powerful if we can automatically generate the TDM files. This is
particularly interesting for example when one wants to vary the parameter of a method in order
to determine its optimal value. The TDM format is fairly accessible. Writing a small program that

automatically generates this kind of file is rather easy.
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