Case studies

Classifier deployment on a new dataset R.R.

Target

How to apply classifier on a new dataset?

This functionality surpasses the TANAGRA framework, which intends only to evaluate and compare

data mining algorithms. But, users ask it often; in this tutorial we show how to proceed.

Dataset

Data preparation is a primordial step. Indeed, TANAGRA can handle only one data source. It is not
theoretically possible to manipulate two dataset, and therefore apply a classifier on a new dataset. The

trick is in the dataset preparation.

We use the BREAST CANCER WINSCONCIN dataset in this tutorial (detect a tumor from cells
properties). We subdivide the dataset into 500 examples for the learning phase, and 199 examples for
the classification phase.

The dataset is built in several steps:

(1) Join the two dataset in a file, using a spreadsheet for instance, you can set the learning set before

the examples to classify.

E2 Microsoft Excel - breast_for_classification.xls
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(2) Add a new attribute “STATUS” with two values “learning” and “To_classifiy” which allows us to

specify the status of each example.
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(3) At last, even if it is not very intuitive, you must assign a class value for each example to classify.
The reason is that TANAGRA does not handle missing data. You must use one of the existing values.
This information will not be used in the following. In our dataset, we set the 199 examples to classify to

“begnin”.
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(4) Export the dataset in a tab separator text file for TANAGRA.
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r.;] breast_sorted_on_mitoses, txt
2] output_breast_classified. txt
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Classifier deployment on a new dataset

Dataset importation in TANAGRA

Import the dataset in TANAGRA and define a stream diagram.

Choose your dataset and start download

Diagram title :
|Default title |

Drata mining diagram file name :
ID:IDataMiningIDatabases_for_mining‘tbenchmark_datasetslbreastcanceH

Dratazet (text file)

I.r_mininglbenchmark_d atazetzsibreastcancenbreast_for_classification bd ﬂ

( ]

[ Ok ][ Cancel ][ Help ]
| Components [I
Data wizualization | Dezcriptive stats | Instance selection | Feature construction | Feature selection |
Regression | Factorial analysis | Clustering | Spv learming | Meta-spy learning |
Spw learning assessment | fszociation |
@Correlation scatterplot Export datazet EScatterplot \u"iew dataset E,_';View multiple scatterp
< il | ]
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Select the learning set

Above all, you must select the learning set. Use SELECT EXAMPLES component using the STATUS
attribute: we have 500 examples for the learning phase (active examples), and 199 examples for the

classification phase (idle examples).

/. TANAGRA 1.1.1 - [Dataset {breast_for_classification. txt}]
I Fil=  Diagram ' Component Window Help

Tl I

3 [ Dataset (oreast for_classification txt) .
11 atiributets)

Lo g Select examples 1 699 example(s)

Altribute  Category Informations
clump Continue
bute-value example ele 0 ucellsize Continue
ucellshape  Continue
Farameters mgadhesion Continue -

sepics Continue

bruclei Continue

w
G |Status | behromatin Continue

I narmnucl - Continue

Value: [learning ~| mitoses Continue

class Discrete 2 walues

Status Discrete 2 walues

] Exgcution time : 0 ms,

[ ok ) concel J[ tele Created at 2371252004 15:49,14%

Components ‘
Data wisualization | Descriptive stats | | Instance selection | Feature construction | Feature selection | Regression |

Factoral analysis | Clustering | Spv learning | Metaspy learning | Spu learning assessment | Assaciation |

j%\F‘!ecover’ examples & Select examples
# Sampling # Stratified sampling

Supervised learning

In the next step, we must select examples and define the learning algorithm. We use the Breiman’s et

al. (1984) famous classification tree algorithm.
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i TANAGRA 1.1.1 - [Supervised Learning 1 (C-RT}] =3
ﬂ File Diagram Component ‘Window Help = li=t [
E
Default title P * * A
= o Classifier characteristics .
= Dataset (breast_for_classification. txt)
=¥ Define status 1 Data partition
[¥] Supervised Learning 1 {C-RT) Growing set 335
Pruming set 165
Trees sequence (#5)
H® # Leaves Err {growing set) Err {pruning set)
5 1 0.3075 0.3697
4 2 0.0657 0.090%
3 4 0.0415 00667
2 7 0.0299 0.0606
1 10 0.0209 0.0435
Tree description
Mumber of nodes 13
Mumber of leaves 7
Decision tree
» ucellsize <2, 5000
» normnucl=3, 5000 then class = begnin (99,05 % of 215 examples)
# normnucl==3,5000 then class = malignant (75,00 % of 8 examples)
= ucellsize==2, 5000
» ucellzhape <1,5000 then class = begnin (100,00 % of 4 examples)
# ucellshape ==1,5000
= clump<6. 5000
* bnuclei=t, 5000
& ucellsize =9,0000 then class = begnin (64,29 % of 14 examples)
& ucellsize»=9,0000 then class = malignant (100,00 % of 4
examples)
® bnuclei==5,5000 then class = malignant (96,15 % of 26 examples)
& clump==6&, 5000 then class = malignant (100,00 % of 61 examples)
Execution time : 0 ms.
Created at 23,/12/2004 14:00:27 iy
Components
Data wisualization Descriptive stats Instance selection Feature construction Feature selection
Regression Factorial analysis Clustering Spv learning Meta-spy learning
Spv learning assessment hzzociation
‘,‘?Binary logistic regression -IZ,C-RT AIE;IDG ]‘-_'-,K-NN I‘_’:‘Qf‘gLinear discriminant analysis 33
S ?

TANAGRA adds automatically a new attribute, the predicted values.

Note that if the learning phase is realized on the learning set, the classification is realized on the whole
examples, including the idle examples. We exploit this property to classify new dataset or to test the

classifier on an external test sample.

View classified examples

We can view the predicted attribute on the examples to classify using a VIEW DATASET component.

First, we must set idle examples to active examples with RECOVER EXAMPLES component.
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VIEW DATASET

Diefaul title:

= Dataset (breast_for_classification. tzt)
ng Select examples 1
=B Define status 1
=-[¥] Supervized Learning 1 (C-RT)
K Recover examples 1

Recover examples parameters

Parameters

Examples to recover

Qall

@ unselscted

[ ok [ cancel ][ Hes

[ TANAGRA 1.1.1 - [View dataset 1 [All] {199 examples, 12 attributes)]

T File Disgram Component Window Help
Dw |t

Dafaidk it

= Dataset (bresst_for_classification.txt)
= # Select examples 1
B ;:‘ Define status 1
= [#] Supendsed Learning 1 (C-RT)
= %, Recover sxamples 1
i View dataset 1

Factorial analysis | Clustering

I! Data wizualization | Descriptive stats

. Comporents e E—
| Instance selection | Feature construction | Feature selection | Regression |
Spv learning | Metazpyv learning | Spw learning assessment | MAssociation |

“bCorrelation scatterplot | Scatterplot
EBExport dataset EBview dataset

[,z Wiew multiple scatterplot

Export results

The last step is to export the examples with EXPORT DATASET component. We choose to export all

attributes on examples to classify.
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TANAGRA 1.1.1 - [View dataset 1 [All] (199 examples, 12 attributes)]

¥ Fie Diagram  Companent | window Help
0w B |2
Defaui tile ‘ bruclei behromatirnormnucl  |mitoses class
= Dataset [breast_for_classification. txt) DlgOpPrmExportDataset
= & Select examples 1
= £ Define status 1 Parameters |
= [¥] Supenised Learring 1 (C-RT) '8
%, Recover examples 1 Examples selection
T View dataset 1 O all examples
Export dataset 1 (@ selected examples
< Attributes selection
@ all atributes
Ctarget attributas
Filenarne :
\ID\E‘ MiningiDatabases_for_riningh enchmark_d. bre: [l
[ ok ][ cancel [ Hel
G
II Data visualization | Descriptive stats Instance selection | Feature construction Feature selection | Regression
Factorial analysis | Clustering Spu learning | Meta-spr learning Spv learning assessment | Association
A Correlation soatterplot [ Scatterplot [£.2 View multipls scatterplot
ﬁExpart dataset ﬁ‘uﬁew dataset

We can view the dataset in a spreadsheet.

Ed Microsoft Excel - output_breast_classified. txt

| &) Fichier Edition Affichage Insertion Format Outls Données Fendtre 2 =8| x|

DeEaeRY smlad(--- e~ RH% BE3 * s
K1 j =| Status I

i AR e R L BRI Ty =

| 1 |normnucl mitoses class |Status |prcd_Svanstancc_1 i

] 1 1 begnin to_classify  begnin =~ ‘

e B 1 1 begnin to_classify  begnin

4 1 1 begnin to_classify  begnin

s 1 1 begnin to_classify  begnin

et 10 1 begnin to_classify  malignant

A 2 1 begnin to_classify  begnin

i 2 1 begnin to_classify  begnin

g 10 1 begnin to_classify  malignant

10| 1 1 begnin to_classify  begnin

R 5 1 begnin to_classify  begnin

12 1 1 begnin to_classify  malignant

13| 1 1 begnin to_classify  begnin >

14 | 1 1 begnin to_classify  begnin

15| 1 1 begnin to_classify  begnin

1B 10 1 begnin to_classify  malignant

17| 10 1 begnin to_classify  malignant

18| 4 4 begnin to_classify  malignant

19| 1 1 begnin to_classify  begnin

20| 1 1 begnin to_classify  begnin

21 1 1 begnin to_classify  begnin

2| B 1 begnin to_classify  malignant

=i 1 1begnin  to_classify begnin -~ M|

447> [+ output_breast_dassified / 1« [l
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Conclusion

We can follow the same way for classifier validation on an external test set. To obtain classification
matrix, you can build a contingency table between class attribute and predicted attribute on the idle

examples.

I know this method is very complex but it is the only way to apply a classifier on a new dataset.

For classifier validation with subset of examples which not used for the learning phase, you can also

use SAMPLING or ASSESSMENT components.

23/12/2004 Page 8 sur 8



