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Il processo di analisi
1) Individuazione delle diverse parti di ciascun docum ento 

(tagging) ed assegnazione di un num ero identificativo

TITLE (TI)

TEXT (AB)

Affiliation (AD)
Date (EDAT)
Journal (TA)
Publ.Type (PT)
Country (CY)

parte testuale m etainform azione

2) Analisi gram maticale (e lem m atizzazione)
3) Inform ation Extraction
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AG GETTIVI     

VERBI              
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Gene “Dictionary”: 
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20000219 NN astroc y te
20000219 NN brain
20000219 NN c as e
20000219 NN c ell
20000219 NN c ontrol
20000219 NN dis ease
20000219 NN dis tribut ion
20000219 NN expres s ion
20000219 NN frequenc y
20000219 NN gliom a
20000219 NN grade
20000219 NN index
20000219 NN les ion
20000219 NN pattern
20000219 NN proc es s
20000219 NN proliferation
20000219 NN rat
20000219 NN s pec im en
20000219 NN s taining
20000219 NN s ubs et
20000219 NN tum or

2 0 0 0 0 2 1 9 A D D e p a rt m e n t  o f 
N e u ro s u rg e ry ,  
S h ig a  U n ive rs i ty  o f 
M e d ic a l S c ie n c e ,  
O h t s u ,J a p a n
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2 0 0 0 0 2 1 9 TA B ra in  Tu m o r P a t h o l
2 0 0 0 0 2 1 9 P T Jo u rn a l A rt ic le
2 0 0 0 0 2 1 9 N P R O a s t ro c y t ic
2 0 0 0 0 2 1 9 N P R O a s t ro c y t o m a s
2 0 0 0 0 2 1 9 N P R O im m u n o h is to c h e m ic a ll y
2 0 0 0 0 2 1 9 N P R O M IB -1
2 0 0 0 0 2 1 9 N P R O n o n n e o p la s t ic
2 0 0 0 0 2 1 9 N P R O p 2 7
2 0 0 0 0 2 1 9 N P R O p 2 7 K ip
2 0 0 0 0 2 1 9 N P R O p 2 7 k ip 1
2 0 0 0 0 2 1 9 N P R O p 2 7 -p o s i t i ve
2 0 0 0 0 2 1 9 JJ a n o m a lo u s
2 0 0 0 0 2 1 9 JJ h e te ro g e n e o u s
2 0 0 0 0 2 1 9 JJ h ig h -g ra d e
2 0 0 0 0 2 1 9 JJ h u m a n
2 0 0 0 0 2 1 9 JJ lo w
2 0 0 0 0 2 1 9 JJ m a l ig n a n t
2 0 0 0 0 2 1 9 JJ n o rm a l
2 0 0 0 0 2 1 9 JJ re a c t ive
2 0 0 0 0 2 1 9 JJ re c ip ro c a l
2 0 0 0 0 2 1 9 JJ s u rg ic a l
2 0 0 0 0 2 1 9 JJ u n ifo rm
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RET <OR> BRCA1
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@relation  weather 
 
@attribute outlook {sunny, overcast, rainy} 
@attribute temperature real 
@attribute humidity real 
@attribute windy  {TRUE, FALSE } 
@attribute play  {yes, no } 
 
@data 
sunny, 85, 85, FALSE, no 
sunny, 80, 90, TRUE, no 
overcast, 83, 90, TRUE, no 
rainy, 70, 96, FALSE, yes 
rainy, 68, 80, FALSE, yes 
rainy, 65,70, TRUE, no 
overcast, 64, 65, TRUE, yes 
sunny, 72, 95, FALSE, no 
rainy, 75, 80, FALSE, yes 
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@relation Iris Plants Database 
@attribute sepalLength real [4.3, 7.9] 
@attribute sepalWidth real [2.0, 4.4] 
@attribute petalLength real [1.0, 6.9] 
@attribute petalWidth real [0.1, 2.5] 
@attribute class {Iris-setosa, Iris-versicolor, Iris-virginica} 
@inputs sepalLength, sepalWidth, petalLength, petalWidth 
@outputs class 
@data 
5.1, 3.5, 1.4, 0.2, Iris-setosa 
4.9, 3.0, 1.4, 0.2, Iris-setosa 
4.7, 3.2, 1.3, 0.2, Iris-setosa 
�������������������������������������������������������
b b b b b b b b b b b b b b b ���
b b b b b b b b b b b b b b b ���

	

������	�	�	��	-��������	���	����	,��������	

&�� ����������	�� �

� �
����� ��

�� ���� ��� 	���� ����	
	� ��������	� ��� 	�����

����
� ��� ��

�� ������ 3���	���3���	���3���	���3���	����� ���
������	� �
�� ���	���� � �� ������� �

��

������������

�����������

�

������	�	�	0�	� �����(������	���	����	���	�������	,���	



 

  

 �������	� ������� ��� �
�� ���	���� � ��� ��� ��*� �	���� ��� �
����� ����������

�	�	� ��(� ������� ������� ��� �
���� ���� �	� � ���� 	�� �	�� ����	� ��� ��	
	�

������������	� �

��� ���	� ��
�� �
�	���� �� ��� �
����������	��� ��� �� ��	�� ��

�����	��	� ������ ��� 
���������	� ���
� 
����� �� �	���� ���
� ��� �����	�� ��

��	���������
	����������� �� ������� ��������������	�	���������
���������	��	�

��� ��� ����
����� ��� �	� �	���� ��	� �	� �
��� ��� �����	� ����� ��� ��� ���


���������	� ���
� .������ "� ����� ��� ��	
� �����
������ 
�� ����������	�� �

�

�
���������������	������������������	��������	�����

��������C����
��C����
��C����
��C����
������0�������

L�@1�� ������ �������� �� �	������ ��� �����	� �	����� ��� �������	���� ����	��

�����������

������������	�����������

�

������	�	�	1�	-#&���	���������	

�

�

������	� �

�� ������ C����
��� �� �	�����
� �
��	���� ���
�� �	���� ���

���������������	��
	��		� �����	�������������
������(����������������������

���������
���������(�������������
������ ������7��	���������������

��	���� ��� ��
	��� ��� ��� ����	
	� ��������	�� �	� � �� ����� �	�	� ������������ �

�

�
������

$�� ����	� � 	�	�� ��� �� ��	�� ��� ��*� ������� ����
� ��� ��� 
���������	� ���
�


������� ������������	�����7��	������������������������	����������� ����



 

  


���������	����
�
�����0�	� �����������������L�9M1��	����������������	����
��

���������	��������������
������

�

�

������	��	�2�	-#&���	���������;	���� 	���	���	�����(���	�����	�����&	�	�����	�����&�	

&������ � ��� ������ ����� ����� � ���� �� ����	����	�� ��

��� ����� H/�
	����

�	������������

���	��
���	������
�������
�����������������������	����������

�	�� �	�	� ��������������� � ������� �	�����	� ����� ���� 
�� ������ �����



 

  

�	� �	�������	�
� ���
���	���	�����
����������	���C��� 	������������������

���
����� 
�� ������ "
��� ��������"
��� ��������"
��� ��������"
��� ������������ ��� 	����	�	� �
�� ���������� 4� ��
�	��5�� ���

�	��	�	� ��� �	
�� ������� �
� ��	���	� ��� �
����������	�� 	� ��� �
���������

�	������	� ��� ���������� 	���� �� ����
������ $��	� ������ 	� �	�� 
����
����� ���

����� ��� �� �
��� �
�	���� 	� ��� �
����������	��� 
��
�	���� 	� \�	�\�	�\�	�\�	�����	� �����

�����������	
��������	��������	������������� ���
���������
�������

�����

����
�����(���������

������ �������������������� ��	��&�	���������H/�
	���

��� 	�����	�����������L�99��������������
����
����������	��
�	���� 	�����
�

�	���	� ������� �	�� �� ����	������� �������� ��� �
� JLN� �

� �
����������	��� ��

����
������

�

=== Run information === 
 
Scheme:       weka.classifiers.rules.ZeroR -D 
Relation:     iris 
Instances:    150 
Attributes:   5 
              sepallength 
              sepalwidth 
              petallength 
              petalwidth 
              class 
Test mode:    evaluate on training data 
 
=== Classifier model (full training set) === 
 
ZeroR predicts class value: Iris-setosa 
 
Time taken to build model: 0 seconds 
 
=== Evaluation on training set === 
=== Summary === 
 
Correctly Classified Instances          50               33.3333 % 
Incorrectly Classified Instances       100               66.6667 % 
Kappa statistic                          0      
Mean absolute error                      0.4444 
Root mean squared error                  0.4714 
Relative absolute error                100      % 
Root relative squared error            100      % 
Total Number of Instances              150      
 
=== Detailed Accuracy By Class === 
 
TP Rate FP Rate Precision Recall F-Measure   Class 



 

  

 1        1       0.333    1      0.5      Iris-setosa 
 0        0       0        0      0        Iris-versicolor 
 0        0       0        0      0        Iris-virginica 
 
=== Confusion Matrix === 
 
  a  b  c   <-- classified as 
 50  0  0 |  a = Iris-setosa 
 50  0  0 |  b = Iris-versicolor 
 50  0  0 |  c = Iris-virginica 
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=== Evaluation on test split === 
=== Summary === 
 
Correctly Classified Instances           9               30      % 
Incorrectly Classified Instances        21               70      % 
=== Confusion Matrix === 
 
  a  b  c   <-- classified as 
  0  0 11 |  a = Iris-setosa 
  0  0 10 |  b = Iris-versicolor 
  0  0  9 |  c = Iris-virginica 
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=== Run information === 
Scheme:       weka.classifiers.rules.OneR -B 6 
Relation:     iris 



 

  

Instances:    150 
Attributes:   5 
              sepallength 
              sepalwidth 
              petallength 
              petalwidth 
              class 
Test mode:    evaluate on training data 
 
=== Classifier model (full training set) === 
 
petallength: 
 < 2.45 -> Iris-setosa 
 < 4.75 -> Iris-versicolor 
 >= 4.75 -> Iris-virginica 
(143/150 instances correct) 
 
 
Time taken to build model: 0 seconds 
 
=== Evaluation on training set === 
=== Summary === 
 
Correctly Classified Instances         143               95.3333 % 
Incorrectly Classified Instances         7                4.6667 % 
Kappa statistic                          0.93   
Mean absolute error                      0.0311 
Root mean squared error                  0.1764 
Relative absolute error                  7      % 
Root relative squared error             37.4166 % 
Total Number of Instances              150      
 
=== Detailed Accuracy By Class === 
TP Rate   FP Rate   Precision   Recall  F-Measure   Class 
1         0          1         1         1        Iris-setosa 
0.88      0.01       0.978     0.88      0.926    Iris-versicolor 
0.98      0.06       0.891     0.98      0.933    Iris-virginica 
 
=== Confusion Matrix === 
  a  b  c   <-- classified as 
 50  0  0 |  a = Iris-setosa 
  0 44  6 |  b = Iris-versicolor 
  0  1 49 |  c = Iris-virginica 
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Test mode:    split 66% train, remainder test 
=== Evaluation on test split === 
=== Summary === 
 
Correctly Classified Instances          49               96.0784 % 
Incorrectly Classified Instances         2                3.9216 % 
=== Confusion Matrix === 
 
  a  b  c   <-- classified as 
 15  0  0 |  a = Iris-setosa 
  0 19  0 |  b = Iris-versicolor 
  0  2 15 |  c = Iris-virginica 
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=== Stratified cross-validation === 
=== Summary === 
 
Correctly Classified Instances         141    
94  % 
Incorrectly Classified Instances         9   
6% 
Kappa statistic                          0.91   
Mean absolute error                      0.04   
Root mean squared error                  0.2    
Relative absolute error                  9      % 
Root relative squared error             42.4264 % 
Total Number of Instances              150      
=== Confusion Matrix === 
  a  b  c   <-- classified as 
 50  0  0 |  a = Iris-setosa 
  0 45  5 |  b = Iris-versicolor 
  0  4 46 |  c = Iris-virginica 
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=== Run information === 
 
Scheme:      weka.classifiers.trees.J48 -R -N 3 -Q 1 -M 2 
Relation:     iris 
Instances:    150 
Attributes:   5 
              sepallength 
              sepalwidth 
              petallength 
              petalwidth 
              class 
Test mode:    evaluate on training data 
 
=== Classifier model (full training set) === 
J48 pruned tree 
------------------ 
 
petalwidth <= 0.6: Iris-setosa (34.0) 
petalwidth > 0.6 
|   petalwidth <= 1.5: Iris-versicolor (32.0/1.0) 
|   petalwidth > 1.5 
|   |   petallength <= 4.8 
|   |   |   sepalwidth <= 3.1: Iris-virginica (3.0) 
|   |   |   sepalwidth > 3.1: Iris-versicolor (2.0) 
|   |   petallength > 4.8: Iris-virginica (29.0) 
 
Number of Leaves  :  5 
 
Size of the tree :  9 
 
 
Time taken to build model: 0 seconds 
=== Evaluation on training set === 
=== Summary === 



 

  

 
 
Correctly Classified Instances    145    96.6667 % 
 
Incorrectly Classified Instances  5       3.3333 % 
 
Kappa statistic                          0.95   
Mean absolute error                      0.0281 
Root mean squared error                  0.147  
Relative absolute error                  6.3125 % 
Total Number of Instances              150      
 
=== Detailed Accuracy By Class === 
 
TP Rate  FP Rate  Precision  Recall F-Measure  Class 
  1        0         1        1        1       Iris-setosa 
  0.96     0.03      0.941    0.96     0.95    Iris-versicolor 
  0.94     0.02      0.959    0.94     0.949   Iris-virginica 
 
=== Confusion Matrix === 
 
  a  b  c   <-- classified as 
 50  0  0 |  a = Iris-setosa 
  0 48  2 |  b = Iris-versicolor 
  0  3 47 |  c = Iris-virginica 
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=== Evaluation on test split === 
=== Summary === 
 
Correctly Classified Instances       43        95.5556 % 
Incorrectly Classified Instances      2         4.4444 % 
=== Detailed Accuracy By Class === 
 
TP Rate   FP Rate   Precision      Class 
  1         0          1         Iris-setosa 
  1         0.069      0.889     Iris-versicolor 
  0.867     0          1          
=== Confusion Matrix === 
 
  a  b  c   <-- classified as 
 14  0  0 |  a = Iris-setosa 
  0 16  0 |  b = Iris-versicolor 
  0  2 13 |  c = Iris-virginica 
�

������	��	���	9 �����	����+�������� �	?"0	#��	���#������	�����	

&�� ������� L�<M� � 	����� ������� ���� ��� 
���� ����� �	�� �� ����
����� ��
�� �
����

�
�	���� ��� ��� �
�� ���������� ��� �	�	� ���� ������� ��� �
� ��	���	� ���

�
����������	���	�	���+����
�
���������
�.������&��������"
������������

�	����� ��� ���
��� ��������� ����� ��� ������� ��� �������� �	� � ��

�� ����������

���2������ 	� ������� �� �
���� ���	���� � ���� �� ����� � �	��� ��� �
��	�� ��
��

���������� ���
�� �
� �������	� ��� ���	�� ���	��� �
� ��������	�� 
� �	� �	�����

��������
���������
������	����������������������������� �
�� �	�	����2������ ���

	�����
	�����	�	������������������	���

���������	��
���	����������������
��

�����������
�������
����
	��	� ��	���� ���
���

�

=== Attribute Selection on all input data === 
 
Search Method: 
 Exhaustive Search. 
 Start set: no attributes 
 Number of evaluations: 32 
 Merit of best subset found:    0.887 



 

  

 
Attribute Subset Evaluator (supervised, Class (nominal): 5 class): 
 CFS Subset Evaluator 
 
Selected attributes: 3,4 : 2 
                     petallength 
                  petalwidth 
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== Run information === 
 
Scheme:       weka.clusterers.SimpleKMeans -N 2 -S 10 
Relation:     iris 
Instances:    150 
Attributes:   5 
              sepallength 
              sepalwidth 
              petallength 
              petalwidth 
Ignored: 
              class 
Test mode:    Classes to clusters evaluation on training data 
 
=== Clustering model (full training set) === 
kMeans 
====== 
 
Number of iterations: 2 
Within cluster sum of squared errors: 12.143688281579719 
 
Cluster centroids: 
 
Cluster 0 
 Mean/Mode:  6.262  2.872  4.906  1.676  
 Std Devs:   0.6628 0.3328 0.8256 0.4248 
Cluster 1 
 Mean/Mode:  5.006  3.418  1.464  0.244  
 Std Devs:   0.3525 0.381  0.1735 0.1072 
 
 
=== Evaluation on training set === 
kMeans 
====== 
 
Number of iterations: 2 



 

  

Within cluster sum of squared errors: 24.287376563159434 
 
Cluster centroids: 
 
Cluster 0 
 Mean/Mode:  6.262  2.872  4.906  1.676  
 Std Devs:   0.6628 0.3328 0.8256 0.4248 
Cluster 1 
 Mean/Mode:  5.006  3.418  1.464  0.244  
 Std Devs:   0.3525 0.381  0.1735 0.1072 
 
Clustered Instances 
 
0      100 ( 67%) 
1       50 ( 33%) 
 
Class attribute: class 
Classes to Clusters: 
 
  0  1  <-- assigned to cluster 
  0 50 | Iris-setosa 
 50  0 | Iris-versicolor 
 50  0 | Iris-virginica 
 
Cluster 0 <-- Iris-versicolor 
Cluster 1 <-- Iris-setosa 
 
Incorrectly clustered instances : 50.0  33.3333 % 
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=== Run information === 
Scheme:       weka.clusterers.SimpleKMeans –N 3 –S 10 
Relation:     iris 
Instances:    150 
Attributes:   5 
              sepallength 
              sepalwidth 
              petallength 
              petalwidth 
Ignored: 
              class 
Test mode:    Classes to clusters evaluation on training data 
 
=== Clustering model (full training set) === 
kMeans 
 
Number of iterations: 10 
Within cluster sum of squared errors: 7.138647703985378 
 
Cluster centroids: 
 
Cluster 0 
 Mean/Mode:  6.7038 3.0635 5.4673 1.9769 
 Std Devs:   0.5217 0.273  0.6164 0.3135 



 

  

Cluster 1 
 Mean/Mode:  5.006  3.418  1.464  0.244  
 Std Devs:   0.3525 0.381  0.1735 0.1072 
Cluster 2 
 Mean/Mode:  5.7833 2.6646 4.2979 1.35   
 Std Devs:   0.4244 0.2605 0.5452 0.2543 
 
=== Evaluation on training set === 
kMeans 
 
Number of iterations: 10 
Within cluster sum of squared errors: 14.277295407970755 
Cluster centroids: 
 
Cluster 0 
 Mean/Mode:  6.7038 3.0635 5.4673 1.9769 
 Std Devs:   0.5217 0.273  0.6164 0.3135 
Cluster 1 
 Mean/Mode:  5.006  3.418  1.464  0.244  
 Std Devs:   0.3525 0.381  0.1735 0.1072 
Cluster 2 
 Mean/Mode:  5.7833 2.6646 4.2979 1.35   
 Std Devs:   0.4244 0.2605 0.5452 0.2543 
 
Clustered Instances 
 
0       52 ( 35%) 
1       50 ( 33%) 
2       48 ( 32%) 
 
Class attribute: class 
Classes to Clusters: 
 
  0  1  2  � assigned to cluster 
  0 50  0 | Iris-setosa 
 10  0 40 | Iris-versicolor 
 42  0  8 | Iris-virginica 
 
Cluster 0 � Iris-virginica 
Cluster 1 � Iris-setosa 
Cluster 2 � Iris-versicolor 
 
Incorrectly clustered instances : 18.0  12      % 

������	��	�.�	9 �����	��	� � ����	���	#���	�> 	

$
� ��� �	���� ������	��� �������� ��
��	� �� ����� � �� ��� ��� ��	� �� �
����� ��� ���

�	�� ��	� ����������	� �������� ��� 
�� ����������	�� ��� ����� �

� ��� �
�����

����� �� ������
����� 	������� �	�� ����� ���� ��� ������ ������ ��������	���	� �	�	�

� ��
�	���� "�� ��*� ����� 	������� ��� 
��
�	���� 	� �	�� ����
��� � ��� �	��

������ ��	��

���
����$���2��	��������	�����
���	������
����������	��
�	������

��
���
�	���� �����)% ���������	���	��



 

  

�

������	��	�/�	� ���������	���������	���	�+�������� �	� � ����	���	#���	�> 	

!	���	
	�������
�����	����������	�� �������������������	��
���
	�����

6� ��*� �	����� �� ����
����� �	� �
��� ��� ����
����� ��������� � ������	� ���

�����	�� 
��
�	���� 	� �	�� 6U I�� 
�� �
����������	�� ��� ��� 	����� ��

������
� ��� ������ �������� ��� �
� FIN� �

� ������� �	�� �	�	� ��������

�	������ ����

Clustered Instances 
0       30 ( 20%) 
1       27 ( 18%) 
2       27 ( 18%) 
3       43 ( 29%) 
4       23 ( 15%) 
Class attribute: class 
Classes to Clusters: 
  0  1  2  3  4  � assigned to cluster 
  0 27  0  0 23 | Iris-setosa 
  0  0 26 24  0 | Iris-versicolor 
 30  0  1 19  0 | Iris-virginica 
 
Cluster 0 � Iris-virginica 
Cluster 1 � Iris-setosa 
Cluster 2 � Iris-versicolor 
Cluster 3 � No class 
Cluster 4 � No class 
 
Incorrectly clustered instances : 67.0  44.6667 % 
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@relation pima_diabetes 
@attribute ‘preg’ real 
@attribute ‘plas’ real 
@attribute ‘pres’ real 
@attribute ‘skin’ real 
@attribute ‘insu’ real 
@attribute ‘mass’ real 
@attribute ‘pedi’ real 
@attribute ‘age’  real 
@attribute ‘class’ { tested_negative, tested_positive} 

������	��	�0�	,�����������	���	����	���(���������	

�$
�����������	��������������������	��+�

9� !�� ���	����� ���������+���� �	����� ����������������

<� 3
��� �� �
��	�� �	��������	�� �� <� �	���� ��� ��� 	��
� �
��	�� ���+�

�	��������	������
��	��	��
��������	�	����	����

�������	�����

��������

=� )����	
�����������
		��0� � �[�1+������	�������������

F� ?�������,����	
������,����0� � 1+�����	���

���

��
����������

I� <2[	��� ���� � ����
��� 0� �� �E� 
1+� 
��

	� ��� ����
���� �	�	� ��� 	��

��

��������	��������������

J� G	�-� � ���� ���/� 0.����� ��6�E0������ ��� � 1f <1+� ������ ��� � �����

�	��	���

L� )������������������	�+������	�����
	������
�������

A� ���0-���1+����

@� ;
����������
�0M�	�91������� ��
�����������	���������	�����	����������9 �̂

�������������	��
���� ����

&�� �	��������	�� ��� �
��	��	� �
� ������ ���� � �������� �	�	� ��� 	�� ���

��������� �� �
� �������� ���� ��	
���	� �	������ ��� 
�� ���� �����	��

���������	�	������	�	��
�����
��	��	������	�������	�� �
��
�����
��������������	�

�	�	� JM�� ������ � ���� ��� ���	� ��� ������ 
����� E	� 	������ �
� ����	� ��� ���

�	�	� ��� 	��� $�	
��� ��� �� �	���	� ��� ��� ��������	� �������	��� ��	� �
� �
�



 

  


��

	� ��� ����
���� �
� ���	� ��� �	��� �������������� � ��� ������� ��� �������

�	�������	���������	� ���� 
�������
��������?����
������������ ������� �����

�	���� ���
� 
�� �����	�� ���������� �������� �� �	�	� ��� �� � �
���� ��� ������

�	���	�	� ����� ��� �������	��� ���� �
� ������ ��� 
�� �����	�� �
��� �	�	�

�� �����	��������
���	0������� ����	� ����	��	��������

����������

� ������	��	�	1���

�����
��	2��������������
��	���������	�� 	
�	��� �	������

��� ����� �

�� �
����������	�� �� ����� 
����� ���� �� ��	���� �

�� ���	
	���� ���

������������
	�������
����������������*������	�������	��	� ���	��������	���

���� ���������� 
�������	��� ���������� &����
������� ��������	� ���� �����

������� �������	�����������
�� ��������
��������������
�����������
��������

����	��� ����� ��� �	��������	�� �	��	�	� ���� �
���	�� ��� ����������� �
�

��	���	�����
����������	�����

�

������	��	�1�	�������	���	����	���(���������	

"�����	������ ����������
��
���
��	�����
���
������	���
�����������������

�����	� �� �	������ ��� �����	� �
� ������ �

�� � 	
� ��� ������ 
�
��	����	��

���������(�������0��������
��	��.�����	���� �����	��
��	��������������

�������� 	
�	�������1�����������*��������
�
�� ��������
�����������	����

����� ����� �

�� �	� ������	��� &�� ����������	�� ��� ����� �

� ��� �
����� ���



 

  

�����	�������
	��� �������� ���� ����	
�� ���������� ��� 	������� ����������L�<L�� ���

����	����	��	����������������������
����������������	���(�������� ��������

�

������	��	2�	� �����(������	���	����	���	@������	���(����	

&�� ������	
��� �� ����� 
����� �

���� ��	� �
� ��� �	� ��� ����������� ������	�

�

��� ��	� �������� ��� ���� ������� ��(� �	� �
����	� ���� ������
���� ��

� 	������������
��������	���
���
�	���� ������
��	����
�������������$
����� 	�

�������	�����
����������	��������	�����	��� ������	�
��
�	���� 	�K ��K ��K ��K ����

=== Run information === 
Scheme:       weka.classifiers.rules.OneR –B 6 
Relation :     pima_diabetes 
Instances :    768 
Attributes :   9 
              preg 
              plas 
              pres 
              skin 
              insu 
              mass 
              pedi 
              age 
              class 
Test mode:    evaluate on training data 
 
=== Classifier model (full training set) === 
plas: 
 < 114.5 -> tested_negative 
 < 115.5 -> tested_positive 
 < 133.5 -> tested_negative 



 

  

 < 135.5 -> tested_positive 
 < 144.5 -> tested_negative 
 < 152.5 -> tested_positive 
 < 154.5 -> tested_negative 
 >= 154.5 -> tested_positive 
(585/768 instances correct) 
 
Time taken to build model: 0.02 seconds 
 
=== Evaluation on training set === 
== Summary === 
Correctly Classified Instances         585         76.1719 % 
Incorrectly Classified Instances       183         23.8281 % 
Kappa statistic                          0.4329 
Mean absolute error                      0.2383 
Root mean squared error                  0.4881 
Total Number of Instances              768      
 
=== Detailed Accuracy By Class === 
TP Rate   FP Rate   Precision   Class 
 0.904     0.504      0.77      tested_negative 
 0.496     0.096      0.735     tested_positive 
=== Confusion Matrix === 
 
   a   b   � classified as 
 452  48 |   a = tested_negative 
 135 133 |   b = tested_positive 
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=== Stratified cross-validation === 
Correctly Classified Instances         555     72.2656 % 
Incorrectly Classified Instances       213     27.7344 % 
Total Number of Instances              768      
=== Confusion Matrix === 
 
   a   b   � classified as 
 434  66 |   a = tested_negative 
 147 121 |   b = tested_positive 
 
Test mode:    split 70% train, remainder test 
== Evaluation on test split === 
 
Correctly Classified Instances         172     74.4589 % 
Incorrectly Classified Instances        59     25.5411 % 
Total Number of Instances              231      
=== Confusion Matrix === 
 
   a   b   � classified as 
 136  22 |   a = tested_negative 
  37  36 |   b = tested_positive 
 
Test mode:    split 80% train, remainder test 
=== Evaluation on test split === 
 
Correctly Classified Instances         113     73.3766 % 
Incorrectly Classified Instances        41     26.6234 % 
=== Confusion Matrix === 
 
  a  b   � classified as 
 92 13 |  a = tested_negative 
 28 21 |  b = tested_positive 
 
Test mode:    split 90% train, remainder test 
=== Evaluation on test split === 
=== Summary === 
 
Correctly Classified Instances          57     74.026  % 
Incorrectly Classified Instances        20     25.974  % 
=== Confusion Matrix === 
 
  a  b   � classified as 
 45  7 |  a = tested_negative 
 13 12 |  b = tested_positive 
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== Run information === 
Scheme:       weka.classifiers.trees.J48 –C 0.25 –M 2 
Relation :     pima_diabetes 
Instances :    768 
Attributes :   9 
              preg 
              plas 
              pres 
              skin 
              insu 
              mass 
              pedi 
              age 
              class 
Test mode:    evaluate on training data 
=== Classifier model (full training set) === 
J48 pruned tree 
 
 
plas <= 127 
|   mass <= 26.4: tested_negative (132.0/3.0) 
|   mass > 26.4 
|   |   age <= 28: tested_negative (180.0/22.0) 
|   |   age > 28 
|   |   |   plas <= 99: tested_negative (55.0/10.0) 
|   |   |   plas > 99 



 

  

|   |   |   |   pedi <= 0.561: tested_negative (84.0/34.0) 
|   |   |   |   pedi > 0.561 
|   |   |   |   |   preg <= 6 
|   |   |   |   |   |   age <= 30: tested_positive (4.0) 
|   |   |   |   |   |   age > 30 
|   |   |   |   |   |   |   age <= 34: tested_negative (7.0/1.0) 
|   |   |   |   |   |   |   age > 34 
|   |   |   |   |   |   |   |   mass <= 33.1: tested_positive 
(6.0) 
|   |   |   |   |   |   |   |   mass > 33.1: tested_negative 
(4.0/1.0) 
|   |   |   |   |   preg > 6: tested_positive (13.0) 
plas > 127 
|   mass <= 29.9 
|   |   plas <= 145: tested_negative (41.0/6.0) 
|   |   plas > 145 
|   |   |   age <= 25: tested_negative (4.0) 
|   |   |   age > 25 
|   |   |   |   age <= 61 
|   |   |   |   |   mass <= 27.1: tested_positive (12.0/1.0) 
|   |   |   |   |   mass > 27.1 
|   |   |   |   |   |   pres <= 82 
|   |   |   |   |   |   |   pedi <= 0.396: tested_positive 
(8.0/1.0) 
|   |   |   |   |   |   |   pedi > 0.396: tested_negative (3.0) 
|   |   |   |   |   |   pres > 82: tested_negative (4.0) 
|   |   |   |   age > 61: tested_negative (4.0) 
|   mass > 29.9 
|   |   plas <= 157 
|   |   |   pres <= 61: tested_positive (15.0/1.0) 
|   |   |   pres > 61 
|   |   |   |   age <= 30: tested_negative (40.0/13.0) 
|   |   |   |   age > 30: tested_positive (60.0/17.0) 
|   |   plas > 157: tested_positive (92.0/12.0) 
 
Number of Leaves  :  20 
Size of the tree :  39 
 
Time taken to build model: 0.08 seconds 
=== Evaluation on training set === 
=== Summary === 
Correctly Classified Instances         646               84.1146 % 
Incorrectly Classified Instances       122               15.8854 % 
Kappa statistic                          0.6319 
Mean absolute error                      0.2383 
Root mean squared error                  0.3452 
Relative absolute error                 52.4339 % 
Root relative squared error             72.4207 % 
Total Number of Instances              768      
 
=== Detailed Accuracy By Class === 
TP Rate   FP Rate   Precision   Recall  F-Measure   Class 
  0.936     0.336      0.839     0.936     0.885    
tested_negative 
  0.664     0.064      0.848     0.664     0.745    
tested_positive 
 



 

  

=== Confusion Matrix === 
 
   a   b   � classified as 
 468  32 |   a = tested_negative 
  90 178 |   b = tested_positive 
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Scheme:       weka.classifiers.trees.J48 –S –C 0.25 –M 2 
 
Test mode:    split 70% train, remainder test 
 
=== Evaluation on test split === 
=== Summary === 
Correctly Classified Instances         177     76.6234 % 
Incorrectly Classified Instances        54     23.3766 % 
 
=== Confusion Matrix === 
 
   a   b   � classified as 
 122  36 |   a = tested_negative 
  18  55 |   b = tested_positive 
 
Test mode:    split 90% train, remainder test 
 
=== Evaluation on test split === 
=== Summary === 
Correctly Classified Instances          58      75.3247 % 
Incorrectly Classified Instances        19      24.6753 % 
 
=== Confusion Matrix === 
 
  a  b   � classified as 
 43  9 |  a = tested_negative 
 10 15 |  b = tested_positive 
 
=== Stratified cross-validation K=10 === 
 
=== Summary === 
Correctly Classified Instances         567      73.8281 % 
Incorrectly Classified Instances       201      26.1719 % 



 

  

 
=== Confusion Matrix === 
 
   a   b   � classified as 
 408  92 |   a = tested_negative 
 109 159 |   b = tested_positive 

������	��	.�	9 �����	����+�������� �	?"03	�������	���#������	�����	�	#����	$���������3	���	���(���������	

&��
�	���� 	� ZFA� �� ����	� 
������	� ����������	� ��� �	�� �������� �
� ��������

�

��
��	�� �� ����� ��� �	�
�	�	� ���
������� ��� �� � ������ ������ ��� ��	�	�


��
�	���� 	�����������	
	���������	�� 	�	����	����������
��	��������
������

��(� ��� �
���	�� ��� ����� ��� ��������� 0������� L�=L1� � �� ��� �	�����

����
������	���� ����	��������������	��	�
���	�������������������� ��	��

&��
��	���� ���	����� �������	����	��� ������� ���� �	���	�	��	������7�

�
�������� ���	�	�������4�	����5��
���	
���	��������	�	���(��� �
���������	�

��������
��	���� ����
��
�����
�������	� �	��������� ��	��������������

�

��	
�� �
� ���	� ��� ��� �	�� ��������	� ��� �	��������	�� �
����� ����	���

�	� ���

�������������������� 	�������	��

���������������
�����������

0
� ����������� ���	�	� ��� ��� �
� <IN� ��� � �
���� ��� ������ �����	�	� ��� ����

�	� �	������������1�����������������������
������������	���	��	��� �
�����������

	



 

  

	

������	��	/�	*�(���	��������	����+�������� �	?"03	�����	�������	



 

  

����� ��	������	
����	�������������*��������������

��
��	�����������

L�=J���
�������+�

����$�$�$�$����!!EEC
	�H79I)�����!��J9K)�����!���J9L)�����!
���JM�FK)�����!
���JK)� �

?����?����?����?���������'
�������

&��
��	������������	�������� �	���	��
������������ 	�����	�����������L�=A�

� ��� ��� �����	� ��� �� � 	
�	� ��(� �� �
���� �� ����
����� 	������� � 	�����	� ���


���	�����	��� ��	���
� ������������� ���	�������������	���������������	���

������������������������
��������	�����
�����	���

=== Evaluation on training set === 
=== Summary === 
 
Correctly Classified Instances         597      77.7344 % 
Incorrectly Classified Instances       171      22.2656 % 
=== Confusion Matrix === 
 
   a   b   � classified as 
 390 110 |   a = tested_negative 
  61 207 |   b = tested_positive 
=== Evaluation on test split === 
=== Summary === 
 
Correctly Classified Instances         170      73.5931 % 
Incorrectly Classified Instances        61      26.4069 % 
=== Confusion Matrix === 
 
   a   b   � classified as 
 127  31 |   a = tested_negative 
  30  43 |   b = tested_positive 
=== Stratified cross-validation === 
=== Summary === 
 
Correctly Classified Instances         576      75 % 
Incorrectly Classified Instances       192      25 % 
 
=== Confusion Matrix === 
 
   a   b   � classified as 
 426  74 |   a = tested_negative 
 118 150 |   b = tested_positive 
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Scheme:       weka.classifiers.trees.Id3  
Relation:     pima_diabetes-weka.filters.unsupervised.attribute. 
Discretize-F-B3-M-1.0-Rfirst-1,2,3,4,5,6,7,8,last 
=== Evaluation on training set === 
=== Summary === 
 
Correctly Classified Instances         727         94.6615 % 
Incorrectly Classified Instances        41          5.3385 % 
Total Number of Instances              768      
 
=== Confusion Matrix === 
 
   a   b   � classified as 
 491   9 |   a = tested_negative 
  32 236 |   b = tested_positive 
Test mode:    split 70% train, remainder test 
=== Evaluation on test split === 
=== Summary === 
 
Correctly Classified Instances         148          64.0693 % 
Incorrectly Classified Instances        60          25.974  % 



 

  

=== Confusion Matrix === 
   a   b   � classified as 
 111  34 |   a = tested_negative 
  26  37 |   b = tested_positive 
Test mode:    split 80% train, remainder test 
=== Evaluation on test split === 
=== Summary === 
Correctly Classified Instances         102          66.2338 % 
Incorrectly Classified Instances        46          29.8701 % 
=== Confusion Matrix === 
  a  b   � classified as 
 77 23 |  a = tested_negative 
 23 25 |  b = tested_positive 
Test mode:    10-fold cross-validation 
=== Stratified cross-validation === 
=== Summary === 
Correctly Classified Instances         504          65.625  % 
Incorrectly Classified Instances       215          27.9948 % 
=== Confusion Matrix === 
   a   b   � classified as 
 367  99 |   a = tested_negative 
 116 137 |   b = tested_positive 
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=== Evaluation on training set === 
=== Summary === 
Correctly Classified Instances         754     98.1771 % 
Incorrectly Classified Instances        14      1.8229 % 
=== Detailed Accuracy By Class === 
TP Rate   FP Rate   Precision   Class 
  0.992     0.037      0.98      tested_negative 
  0.963     0.008      0.985     tested_positive 
=== Confusion Matrix === 
   a   b   � classified as 
 496   4 |   a = tested_negative 
  10 258 |   b = tested_positive 
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�=== Run information === 
 
Evaluator: weka.attributeSelection.CfsSubsetEval  
Search:    weka.attributeSelection.ExhaustiveSearch 
Search Method: 
 Exhaustive Search. 
 Start set: no attributes 
 Number of evaluations: 11776 
  
Attribute Subset Evaluator(supervised,Class(nominal): 9 class): 
 CFS Subset Evaluator 
 
Selected attributes: 2,6,8 : 3 
                     plas 
                     mass 
                     age 
 
=== Run information === 
 
Evaluator:weka.attributeSelection.CfsSubsetEval  
Search:   weka.attributeSelection.RandomSearch-P 1,2,3,4,5,6,7,8-
F1.0 
=== Attribute Selection on all input data === 
 
Search Method: 
  Random search. 
  Start set: 1,2,3,4,5,6,7,8 
  Number of iterations: 256 (100.0% of the search space) 
 
  Attribute Subset Evaluator(supervised,Class(nominal): 9 class): 
 CFS Subset Evaluator 
 
Selected attributes: 2,5,6,8 : 4 
                     plas 
                     insu 
                     mass 
                     age 
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=== Run information === 
 
Scheme:       weka.classifiers.trees.J48 –C 0.25 –M 2 
Relation:     pima_diabetes-weka.filters.unsupervised.attribute. 
Remove-R1,3-4,7 
Instances:    768 
Attributes:   5 
              plas 
              insu 
              mass 
              age 
              class 
Test mode:    10-fold cross-validation 
=== Stratified cross-validation === 
=== Summary === 
 
Correctly Classified Instances         571           74.349  % 
Incorrectly Classified Instances       197           25.651  % 
Test mode:    split 70% train, remainder test 
=== Evaluation on test split === 
=== Summary === 
 
Correctly Classified Instances         178           77.0563 % 
Incorrectly Classified Instances        53           22.9437 % 
Test mode:    split 80% train, remainder test 
 
=== Evaluation on test split === 
=== Summary === 
 
Correctly Classified Instances         121           78.5714 % 
Incorrectly Classified Instances        33           21.4286 % 
Test mode:    split 90% train, remainder test 
 
=== Evaluation on test split === 
=== Summary === 
 
Correctly Classified Instances          59           76.6234 % 
Incorrectly Classified Instances        18           23.3766 % 
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=== Run information === 
Scheme:       weka.clusterers.SimpleKMeans –N 2 –S 10 
Relation:     pima_diabetes 
Instances:    768 
Ignored:      class 
Test mode:    Classes to clusters evaluation on training data 
 
=== Clustering model (full training set) === 
 
kMeans 
 
Number of iterations: 11 
Within cluster sum of squared errors: 121.2579017999101 
 
Cluster centroids: 
 
Cluster 0 
Mean/Mode:2.08 115.32 65.99 21.81  85.01 31.77 0.47 26.77 
Std Devs: 1.75  30.65 19.78 14.98 110.87  8.24 0.34  5.48 
Cluster 1 
Mean/Mode:7.43 132.22 75.44 17.92  69.17 32.43 0.47 46.40  
Std Devs: 2.99  31.66 16.77 17.50 123.21  7.08 0.30 10.00  
 
=== Evaluation on training set === 
 
kMeans 
 
Number of iterations: 11 
Within cluster sum of squared errors: 242.515803599819 
Cluster centroids: 
Cluster 0 
Mean/Mode:2.08 115.32 65.99 21.81 85.01 31.77 0.47 26.23  
Std Devs: 1.75  30.65 19.78 14.98 110.87 8.24 0.34  5.48 
Cluster 1 
Mean/Mode:7.43 132.22 75.44 17.92  69.17 32.43 0.47 46.40 
Std Devs: 2.99  31.66 16.77 17.50 123.21  7.08 0.30 10.00  
 
Clustered Instances 
 
0      515 ( 67%) 
1      253 ( 33%) 
 
Class attribute: class 
Classes to Clusters: 
 
   0   1  � assigned to cluster 



 

  

 380 120 | tested_negative 
 135 133 | tested_positive 
 
Cluster 0 � tested_negative 
Cluster 1 � tested_positive 
Incorrectly clustered instances : 255.0  33.2031 % 
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