Didacticiel - Etudes de cas

NIPALS

Subject

Use NIPALS algorithm for dimensionality reduction in a proteins discrimination problem.

NIPALS is a possible implementation of singular value decomposition (SVD); it enables to
compute factors (latent variable) of principal component analysis (PCA) without a

correlation matrix diagonalization. The computing time is dramatically reduced on a huge

dataset.

Dataset

Proteins classification from their primary structures (Mhamdi et al., 2004).

There are 122 examples of 2 families {C1, C2}, and 6740 Boolean (1/0) descriptors (3-grams).

NIPALS

Download the dataset

Download TANAGRA_NIPALS.BDM.

i Dataset [FichBool3_5_01. txt)

Database :
D:'DataMining'\Databazes_for_mining'from_cooperation_with_others'\BioDataMining\stage_labo_sept_2004'\Familles_dexpes_two_step

Download information

Datasource processing
Computation time 4649312 ms,
Allocated memory 10722 KB

Dataset des@Fiption
6741 attribute(s)
122 example(s)

Attribute Categn.'nformations
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NIPALS

R.R.

Supervised learning

Let us evaluate a 5-NN (nearest neighbor) on our dataset. Set as TARGET (Classe) and all the

other descriptors as INPUT. The stream diagram is the following.

| Drefault title

= Dataset (FichBoaol3_5_01.txt)

Elf':i Define status 1

E'E' Supervized Learning 1 (K-MN)
------ E:IE Bootstrap 1

We have used the “Bootstrap plus” error rate measurement (Efron & Tibshirani, 1997). Two

main results are available: generalization error rate is 0.2706; the computing time is 732 sec

(PIV — 3 Ghz - 1024 MB RAM).

Default title

= Datazet (FichBool3_6_01.txt)
=% Define status 1
EI|I| Supervised Learning 1 (K-MM)

------ EHE Bootstrap 1

Replications : 23

Boostrap error estimation

Error rate

G632+ bootstrap 0.2706 .

632 bootstrap 0.2130
Reszubstitution 0.0245
Az test set 0.3226

Computation time : 732609 ms. .

Created at 080472003 10:00:00
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NIPALS

NIPALS calculates the p-first “latent variables “ without a correlation matrix diagonalization.
There are two parameters: the number of factor (default value: p = 5); data normalization

(default: standardize attributes).

EFile Diagram | Component  window  Help
e E | B

R ki o el $ R AN A i

= Dataset [(FchBoal3_5_01.txt)

Bm Define status 1
ElE‘ Supervised Learning 1 (K-NM)
I'-II Bootstrap 1
- TE MIPALS 1

Replications : 25

NIPALS

Parameters

Standardize attributes

Nurmber of s

[

Data wizualization

Feature construction

Factorial analysis

E Ok, ”_ Cancel ” Help J

Meta-spw learning

FRow w1~ Tz wniman - T m -

A ; ?m i ] .> |‘

The factors are computed in 3 sec. We did not test the PCA on this dataset, but on all our
benchmarks, PCA and NIPALS give very similar results.
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i NIPALS 1

Mumber of axis 5

standardize 1

Eigen values

H"° Factor Eigen vralue explained (%) cimulated (%)

1 261,994373 3.89 3.89
2 2468,631210 J.66 7.5h
3 181.784373 2,70 10.24
4 157652664 2,34 12,58
5 139. 748773 2,07 14,66

Computation time : 3172 ms. .
Created at 05/04,/2005 10:05:36

Learning on the reduced space

The next step is to run learning on the factors. Select the right TARGET (Classe) and INPUT
(6 factors) attributes.

 TANAGRA 1.1.5
File Diagram Component  Window  Holee
Ded B Define attribute statuses

Default fitle: Parameters
= Dataset (FichBool3_5_01.txt)
=N i Aftributes : srvem————— FP—
= !:i Define status 1 e Target Input llustrative
E||1| Supervised Learning C MR A NIFALS._1_fods_T
Bl Bootstrap 1 C KM NIFALS_1_fodis_2
BIX‘ MIPALS 1 C arH MIPALS_1_fwis_3
¥ Define status 2 C viF MIPALS_1_fwis_4
b RS C FiM NIPALE_1_fodis_5
C arn
== |
CH ;
Data visualization | Des
i [ Clear selection |
Feature construction | Feat
Factorial analysis |
Meta-zpy learning | Spw lea [ Ok ” Cancel ” Help ]
FRa e o~ ' P T T
< il | >.|
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Evaluation

Add the supervised learning component. In this case, because the factors are weighted, we

have to use the standard Euclidian distance for the nearest neighbor algorithm.

~ Defaulttitle

= Dataset [FichBoold_5_01.txt) k-NN parameters

El!ﬁ Define status 1
Farameters

EI|1| Supervised Learning 1 (K-MM)

PR l'JI Bootstrap 1
= [ NIPALS 1
= £% Define status 2 Meighborhood size: |5 Z:I

------ |I| Supervized Learning 2 [K-NA)

Dizstance for continuous attribute s

) HE DM Milzon-fartinez, JAIR'97)
(®) Euclidian

L Ok, ” Cancel ” Help ]

The bootstrap component enables us to evaluate the whole process (NIPALS + K-NN).

We see that the dimensionality reduction improves the error rate (0.1342) and reduces

dramatically the computing time (106 sec.).

 TANAGRA 1.1.5 - [Bootstrap 2]
E File Diagram Component  Window  Help

[ =

Drefaul tite

= B Davaset [fichBool 3. 01 tet) S parametes
-4 Define status 1
Elﬂ Superised Learning 1 (K-MM)

------ I'-II Bootstrap 1

Replications : 25

= 2 NIPALS e
=¥ Define status 2 . .
= [¥] Supenvised Learning 2 (K-H] Boostrap error estimation
lﬂl Bootstrap 2 Error rate
632+ bootstrap 0.1342 .
632 bootstrap 0.1283
Resubstitution 0,045
bug test set 0.1649
Computation time : 106935 ms. .

Created at 0370472005 10:24:38
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