Didacticiel - Etudes de cas
SVM R.R.

Subject
How to use SVM (Support Vector Machine) in TANAGRA ? Compare results with the linear

discriminant analysis (LDA).
Our implementation is a port of “SMO.JAVA” (WEKA package -- version 3-4).

Dataset

SONAR dataset : predict an object (Rock or Mine) from a sonar (60 descriptors).

SVM

Download

Import the SONAR.XLS dataset (EXCEL file).

Choose your dataset and start download .

Diagram title :
|Defau\t title

Regarder dans |E}sonar V| € _, = -

Data mining diagram file name :
|DaTemplExetdetaul bdrm

Datazet (" tt.* arff,*xlg) :

L 0K J[ Cancel ][ Help } Mes documents

Poste de travail

-

Marn du fic |sonar.xls V| L Ouyrir J

Favors réseau | Fichiers de typ | Excel File (37 & 2000) v| [ Anner ]

Check that you have the same data description.

Default file |

|&

[ Dataset (sonar.xls)

Database : D:\DataMining\Dratabases_for_mining\benchmark_datazets'sonarisonar, xls

Download information

Workbook information

Mumber of sheets 2
Selected sheet sanar
Sheet size 209 x a1

Dataset size 209 % 61
Datasource processing
Computation time &2 ms

Alocated memory 118 KB

Dataset description

61 attributeis)
208 example(s) *

53
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LDA

~

LDA induces a linear separator. The stream diagram is the following, TARGET attribute is
“CLASS”, the other continuous attributes are INPUT. The resubstitution error rate is 10%
(default classifier error rate is 46% = 97/208).

- © SupervisedLoaming1 Linear discriminant analysisy
=K Define status 1 :
[0 Supensised Leamine 1 Linear dioriminant anabst) || |
-
Classifier performances
Values prediction Confusion matrix

Rock 0.8969 01122 - a7 10 97

Mine 0.5009 10,0909 - 11 100 11

- L] 110 208
|

We know that the resubstitution error rate is a biased estimator of the “true” error rate,

especially when we have a lot of descriptors (60) compared to the number of examples (208).

To obtain an honest error rate estimate, we use the BOOTSTRAP component, the result is
25%.

= B Dataser fsonar) S parametes
B!:i Define status 1 Replications : 25
=-[»] Supervised Learning 1 (Linear dizcriminant analysis)
e lﬂl Bootstrap 1
Boostrap error estimation =
Error rate

632+ bootstrap 0.2622
632 bootstrap 0.2245
Resubstitution 0,100
fvg test set 0,2968 =5

L_Commidatinon time : 937 ms w

Linear SVM

Use the SVM component with the default parameters which define a linear SVM.
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Default title

= Dataset [sonarxls)
Bm Define status 1

E||1| Supervised Learning 1 (Linear dizscriminant analysis)

------ l'.ll Boatstrap 1

C swomiedleamng2pvH)

$¥M Parameters
Exponent 1 =
Filter type MORMALIZE
Use polynom space normalization u]
Use REF kermel i} E
Gamma for REF kernel 0.0100
Complexity 1.0000

Calculation parameter
Epsilon for rounding 1.0E-012

Tolerance for accuracy 1.0E-003

Classifier performances

e om @

Values prediction Confusion matrix

Value Recall t-Precision  Rock  Mine  Sum
11 7

Rock 0.5546 0.1400  Rockl 85

0.1017 |Mine| 14 o7 111

100 108 208

Mine 08739

Resubstitution error rate is 12% and BOOTSTRAP error rate estimate is 20%, we significantly

improve the LDA result.

Drefault title

=] Datazet [sonar.xls)
Bm Define status 1

{ - lﬂl Bootstrap 1
BlIl Supervised Learning 2 (54

------ IDI Bootstrap 2

E||I| Supervised Learning 1 [Linear discAiminant analysis)

Replications : 25

Boostrap error estimatio

Error rate
{632+ bootstrap 0.2081 .
632 bootztrap 01983
Rezubstitution 01202
b test zet 0.2330

Computation time : 4328 ms.
Created at 160452005 09:13:45

LDA and Linear SVM have the same representation bias, they induce a linear separator. But,

the learning bias of SVM is more restrictive, it is more robust against the famous “curse of

dimensionality”, when we have a lot of predictive attributes and numerous of them are

irrelevant.
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Using Kernel

To obtain a more powerful classifier, we can generate a lot of new features, which are

combinations of native descriptors: a linear classifier in the high dimensional description is a

non-linear classifier in the native space.

The main contribution of SVM is that it is possible to make a projection in a new space

through kernel functions, without explicitly generate the features.

In this tutorial, we use a polynomial kernel of degree 2. Select the contextual menu.

Default tithe

= Dataset [sonar.xl)
=¥y Define status 1

Supervized Learning 2
E?E Bootstrap 2

Execute
View

And set the new parameters.

[= |I| Supervized Learning 1 (Lingar discriminant analwsis)
E?E Bootstrap 1

Parameters. ..

Supervised parameters, ..

) Marmalized polvnom

QO RBF

kKernel | Filter | Parameters|
Kernel
O] Palyhom .

Polynom exponent : |2

Gamma for BBF ; |D.D1EIEI

Complexity parameter : |'|.EIDEIEI

7 @

ok ||

Cancel ||

Help
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The resubstitution error rate is fallacious (0%).

= Datazet (sonar.xls)
=% Define status 1

: , , X . $¥M Parameters
E||1| Supervised Learning 1 (Linear discr
I”I Boatstrap 1 Exponent 2
|I| Supervized Learning 2 [5%Wih) Filter type NORMALIZE
I”I Bootstrap 2 Uze polynom space narmalization u]
Use REF kernel u]
Gamma for REF kernel 0.0100
Complexity 1.0000 =

Calculation parameter
Epszilon for rounding 1.0E-012

Tolerance for accuracy 1.0E-003

Classifier performances

Values prediction Confusion matrix
ibrecision  Rock  Mine  sum
Rock o
111

- 97 111 208

The “true” error rate is actually 15%, this classifier seems definitely more powerful that

linear classifiers (LDA and Linear SVM).

1 TANAGRA 1.1.6 - [Bootstrap 2]
| E File Diagram Component  ‘wWindow Help

= [ Dnrer fonertd S parametes

E]?:i Define status 1 Replications : 25
E||I| Supendsed Learning 1 (Linear discr

...... B2jl Bootstrap 1
=-[¥] Supervised Learning 2 [Syi)

Boostrap error estimati

Error rate
632+ bootstrap 0.1457
632 bootstrap 0.1245
Resubstitution 0.0000
Avg test set 0.1970

Computation time : 10016 ms.
Created at 1670472005 18:38:11
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