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ABSTRACT

Discovering the knowledge from the databases is very essential in improving the process and the activities in all
the fields such as medical, engineering, management, media, agriculture and etc. The data are being generated
from all the fields drastically due to the massive growth of information and communication technology. Extracting
the knowledge from these massive data is a challenging task among the researchers and data analyst. Knowledge
discovery is a sequence of processes in which various tasks are performed on the data. This paper presents a
conceptual view of the knowledge discovery from the databases and provides a pragmatic approach on knowledge

discovery in databases with WEKA.

INTRODUCTION:

In the recent past, due to the rapid growth of the
information technology the data are being generated in a
drastic way. Therefore, obtaining the knowledge from
the massive data is a challenging task among the
researchers. The knowledge discovery is a sequence of
processes that is illustrated in Figure 1. This process
includes data cleaning, data integration, data selection,
data transformation, data mining, pattern evaluation and
knowledge presentation. In the data cleaning stage, the
data are cleaned by removing the noise and inconsistent
data since the real world data are noisy and inconsistent.
The data can be in the form of text, image, signals, etc. In
the data integration stage, the data are collected from
the various sources and stored in a unified scheme by
integrating the data received from the various sources. In
the data selection stage, the needed data for the analysis
are taken from the integrated data in order to do further
process. In the data transformation stage, the data are
transformed to be compatible to the mining process.

The transformation can be carried out using aggregation
or summary or etc. In the data mining stage, the desired
data pattern is extracted from the transformed data. The
data mining is an important stage in the knowledge
discovery process. The extracted data pattern can be
used to extract the knowledge from the data. The stages
of data cleaning, data integration, data selection, data
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transformation are known as data preprocessing. The
extracted data pattern can be interpreted and analyzed in
the in the stage of the data pattern evaluation. Then the
knowledge is expressed in the knowledge presentation
stage.
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Figure 1: The stages of knowledge discovery from the databases

The WEKA is data mining software that consists of
preprocessing algorithms such as data filtering
algorithms, dimensionality reduction algorithms, etc. and
various data mining algorithms for developing the data
models for various applications such as clustering,
classification, association, and etc. The preprocessing

technique improves the quality of the data models which —

are constructed using the data mining algorithms. In the
recent past, various types of classification algorithms are
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developed by the researchers with different classification
techniques such as tree-based, probabilistic-based, rule-
based, etc. Likewise, various clustering methods are
developed based on the clustering techniques such as
distance-based, density-based, etc.

1. CONDUCTING EXPERIMENTS WITH WEKA EXPLORER:
This section expresses the conduction of the experiments
with the WEKA explorer. It gives an insight into the
predication using classification algorithm with WEKA.

A. Preparation of dataset

The data are prepared in attribute relation file format
(arff), since this format files occupy less space in memory
even for larger data. The following steps are followed for
preparing the data set. The dataset can be classified into
two types such as labeled and unlabeled dataset based
on the data mining task. The label represents the
predictive attribute for an instance of the dataset. The
labeled data is used in classification task and the
unlabeled data is used for clustering task.

Table: 1 Details of a real-estate labeled dataset

Age | Income | Marital status | Own car | Own motorcycle | Own bicycle | Buy house in apartment
10 less No No no yes no
35 more Yes Yes yes No yes
40 average | Yes No yes yes yes
60 more Yes Yes yes yes no
25 less No No yes yes no

Table 2: The line of codes for arff for the labeled real-estate dataset

@data

@relation real-estate_data

@attribute 'age' numeric

@attribute 'income’ {less,more,avearge}
@attribute 'marital status' {no,yes}

@attribute 'own car' {no,yes}

@attribute 'own motorcycle ' {no,yes}
@attribute 'own bicycle ' {yes,no}

@attribute 'buy house in apartment ' {no,yes}

10,less,no,no,no,yes,no
35,more,yes,yes,yes,no,yes
40,avearge,yes,no,yes,yes,yes
60,more,yes,yes,yes,yes,no
25,less,no,no,yes,yes,no

The dataset are further classified as test dataset and training dataset. The training dataset can be used for building the
classification model or clustering model for predication. Table 1 shows the details of a real-estate labeled dataset. Table
2 shows the line of codes to create the labeled real-estate in arff format. Figure 2 shows the display of the real-estate

dataset using WEKA arff-viewer.
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¥ ARFF-Viewer- C\Users\ASIR\Desktop'\data.csv lEIEIﬂ_hJ
File Edit View
Relation: data
Mo.| age |income | marital status | won car | won motorcyde | won bicyde | buy house in apartment
Mumeric | Nominal Nominal Nominal Mominal Mominal Nominal
111 10,0 |ess no no no yes no
2 35.0/more  |yes yes yes no yes
3 %.D‘avearge yes no yes yes yes
4 SU.U‘mure yes yes yes yes no
5 ZS.D‘Iess no no yes yes no

Figure 2: The display of real-estate dataset using arff-viewer

B. Prediction using classification algorithm

Prediction plays a vital role in the many applications that
are used in the day-to-day life such as weather
prediction, disease diagnosis, fault detection, etc. In
weather prediction application, the natural calamities are
predicted using the weather data for saving the human
lives from the natural disaster. In disease diagnosis
applications, the diseases are identified or predicated
using the data collected from the symptoms or tests in
order to provide the suitable drugs for the disease. In
fault detection application, the faults are identified in
various products or processes using the data concerned
about that product or process. The fault detections are
carried out to identify the location of the fault and rectify
the fault before make a rigorous losses. In order to carry
out prediction, the following steps are followed.

Step 1: Prepare the training dataset in arff (Attribute-
Relation File Format) from the training data as shown in
Figure 1.

Step 2: Load the dataset into WEKA explorer using open
file option as shown in Figure 3.

Step 3: Build the predictive model using the classification
algorithm and save the model as shown in Figure 4 and 5.
Step 4: Supply the unknown dataset as the test dataset
that contains no labels for the instances since the labels
are to be predicted using the built model. In the WEKA
explorer, the labels of the instances are replaced by the
symbol “?” such as the instance of the dataset illustrated
in Figure 2 is formatted as “10,less,no,no,no,yes,?” using
the supplied test set opting in the WEKA explorer as
shown in Figure 6.

Step 5: Choose more option and enable the output
prediction option as shown in Figure 7.

Step 6: Load the model and re-evaluate the model on
current test set as shown in Figure 8 in such a way that
the labels of the instances of the given test dataset or
unlabeled dataset are predicted.

&) Weka Explorer = | El ||
Preprocess | Classify | Cluster | Associate | Select attributes | visualize |
[ open fie... ] [ Open URL... ] [ Open DB... ] [ Generate... Undo Edit... ] [ Save... ]
Filter
Current relation Selected attribute
Relation: pima_diabetes Neme: preg Type: Numeric
Instances: 768 Attributes: 9 Missing: 0 (0%) Distinct: 17 Unique: 2 (0%)
Attributes Statistic Value
[ Al J[[_mMene | [ inwert | [ Pattern | |Minimum 0
Maximum i7
Mean 3.845
o feas StdDev 3.37
2| [plas
3| lpres
1} skin
S[Einsu | Class: dlass (Nom) « [ visusliz= Al
6| |mass
7| lpedi
8| lage
9| |class
[ Remove ]
Status
oK

Figure 3: Loading the pima_diabetes dataset on WEKA explorer
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(Mom) dlass.

[E=SREER)
© wels Bplorer - . — — e
Preprocess | Classify | Cluster | Associate | Select attributes | Visualize
Classifier
[ _choose |MaiveBayes |
Test options Classifier output
Use training set Correctly Classified Instances se6 76.3021 & =
supplied tast set = Incorrectly Classified Instances 182 23.697% &
Happa statistic 0.a664
Cross-validation Mean absclute error 0.2841
Percentnge it Root mean squared error 0.1168
Relative absoclute error 52.5028 &
o nnioge ] | Roos relative squared error 87.4349 3
Total Number of Instances T2

——— Detailed Accuracy By Class ——

Result list (right-ciick far options) TEDR::: ran:;: Pm;‘:;;” RECZE
09:55:14 - bayes.MaiveBayes - - - N

0.612 0.156 0.878 0.812

Weighted Avg. 0.763 0.307 0.758 0.763

=== Confusion Matrix ===

a b «—— classified as
422 78 | a = tested negative
104 164 | b = tested positive

F-Measure  ROC Zre:

0.823 0.519
0.643 0.519
0.76 0.819

Status
oK

model using 10 fold cross-validation test options

Figure 4: Building a predictive model using Naive Bayes classifier on pima_diabetes dataset and validating the performance of the classification

€3 Weka Explorer

- - e .

| giom) clase

=| Rtop

. e S S . -
| Preprocess | Classify | Cluster | | select | |
Choose  MalveBayes
Test aptions Classifier outout
Lise traiming et Correcctly Classified Inacances SBE 76.3021 % =
| Supplied test set £t Incorzectly Classified Inatences 182 23.6979 %
Kappa statistic 0.4664
@ Cross-valdation  Folds |10 Mean abasclute erros o.2841
I . | Percentage spht i, Reoot mean sguared errer 0.4168
Relative absolute error 6z 5028 A
[ 21008 OPUONS. ] ||| mewt rerstive squarea exrax E7.434% %
Teral Humber sf Inacances 768

=== Detailed Accuracy By Class ===

£t ik For ptiard) TP Rate FP Rate Precisien Reecall F-Measure ROC Ares
T8~ Datumblate 0.844 0.388 o.e02 0.844 0.823 0.819
% I TR AR R e jaz 0.156 o.678 0.612 0.643 o.g1w
S - 1] 0.307 ©.759 0.763 0.76 o.819
View in separate window
Save result bulfer | J—
Delete result buffer |
Jified as
Load model ted_negative I
(e Ited_pusitive
He-cvaluate moedel or it test st
isualize clascifier errors I i) 3
- tore
ox ze margin curve [ieo ] g *0
i curve b
Cost/Benefit analysis 3
Visualize cost curve "

Figure 5: lllustration for saving the built classification model

&3 Weka Explorer - - b T T — — -
- e i ane| S——— —
N 586
182
0.4664
| Eross waldation 0.28461
N Percentage solit % (o6 0.4168
| |Relecive absoluce erzor 62.8028 W
[ More oo, | | moot zelative aquared error £7.4342 %
ol Toval Number of Inatances 788
| === Detailed Accuracy By Class ===
stop
TP Rate FF Rate FPrecision Hecall
Remut kst (right-chck for optians
T 0.8 0.388 0.8032 0.844
(0955 149 - buayes. Naivefsyes
0.612 0.156 0.578 0.612
Weighted Avg. 0.763 0.307 0.758 0. 763
L]l === Confuzion Matrix =mes
a B €= classified as
422 78 | & = tested _negative
104 164 | b = tested positive
« | i
Status
ox

76.3021 % m
I3.6978 %

F-Measure ROC Are:

0.823 0.818
0.643 0.819
0.7% 0.E1%

()

Figure 6: lllustration of supplying the test dataset using test option
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| = ——
.a. Weke Explorer . - S wd . b ——
Preprocess| Classfy | Cluster | Assocate | select st oy Cinssifier evaluation aptions =
Classifier I
| cnosse |[MalveBayes | utput model
Test opbions Clavscsi fimr | | Output per-ciass stats
Use training set |
cCorree| | Duiput entropy evakiaion messures 76.3021 %
W Supplicd test set | Bet... Incoco | 23.6979 %
Crodswallds Happa || [¥] Output confusion matris E64
mean afi| 41
Percentage splt Roor myy| %] Store predictons for visualzation 168
Relazi oze A
Root of)| [¥] Gutput predictions 339 %
Total §i
(rismi} class - Output sdditional attributes
- - — |
Start | " Cost-sensitive evaluation
Fesult kst (right-chok: for options) e N Recall IF-Measure
(09:55: 14 - E r ry Random seed for Xval / % Split |1 B.Bdd a.B23
| 0.612 0.643
we aghied| PRRREOIE p ARC T A Er St 0.763 0.78
— |
a | oK
104 164 | b = Tested positive
'
Staw
on Loy -~ C

Figure 7: Enabling the output prediction option using more options button

Weka Expl = | 5 ||
EdNeia Explores TR
| Preprocess | Classify | cCluster | Assodiate | Select atmibutes | visuslize
Classifier
Test options Classifier output
©) Use training set User supplied test set =
_ i Relation: pima_diabetes
R edi=st set ke Inatances: unknown (yet). Reading inerementally
) Cross-validation  Folds Attributes: 9
(©) Percentage split % [e6
z ——— Predictions on test set =——=
[ More options... )
inst# actual, predicted, erroz, probability distributica
[mam} cimss - ] 1 2 2:tested p + 0.322 *0.&78
2 2 l:tested n + *0.981 0.0129
= 3 2 Z:tested p +  0.185 *0.815
Result list {right-click for options) . Summary ———
View in main window
iber of Instances o
U= T S s flass Unknown Instances 3
Save result buffer
Delete result buffer \led Accuracy By Class ——
Load model TP Rate FP Rate Precision Recall F-Measure ROC Aredp
Save model 0 0 o 0 0 2
o o o o o 2
Re-evaluate model on currenttestset | poo pay Halr Han el Malr Han
Visualize classifier errors - T
| — Visualize tree
Status
ok Visualize margin curve e ol
Visualize threshold curve >
——
Cost/Benefit analysis 3
Visualize cost curve >

Figure 8: Re-evaluating the model using the re-evaluate model on current set option and display the predicted labels for the given test dataset

2. PREDICTION USING CLUSTERING ALGORITHM:

The clustering algorithm plays a significant role in the
applications that are used in the day-to-day life such as
fraud detection, outlier detection, etc. In the fraudulent
detection application, the suspicious persons are
identified with the pattern of abnormal operation or
behaviors from the data which are generated by him. In
the outlier detection, the distinguishable objects are
identified that are deviated from the similar group of
objects. The prediction with the clustering algorithm is
carried out using the unlabeled dataset. The Table 3 and
Table 4 show the dataset with unlabeled data. In this data
set the X and Y are the attributes and the values are
represented for each data points. The prediction is

© 2014 IJETCR. All Rights Reserved.

carried out using the clustering algorithm with the
following steps.

Step 1: Prepare the unlabeled dataset in arff file format
as shown in Table 4 and load the dataset as shown in
Figure 3.

Step 2: Build the predictive model using simple as shown
in Figure 9 and save the model as shown in Figure 5.

Step 3: Supply the unknown dataset as the test dataset as
shown in Figure 6.

Step 4: Choose more option and enable the output
prediction option as shown in Figure 7.

Step 5: Load the model and re-evaluate the model on
current test set as shown in Figure 10 to predict the
clusters of the given test dataset or unlabeled dataset
are predicted.
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Table 3: The unlabeled dataset for clustering the data objects.

X Y

10 61

20 62

22 63

25 64

50 30

Table 4: The line of codes for arff for the unlabeled data

@relation 'unlabeled_data'
@attribute x numeric
@attribute y numeric
@data

10,61

20,62

22,63

25,64

50,30

Clustered Instances

0 500 { 65%)
1 268 { 35%)

=== Model and evaluation on training set ==

< [

»

&3 Weka Explorer s o | [ e
| Preprocess | classify | Cluster | Assaciate I Select attributes | visualize
Clusterer
SimpleKMeans -N 2 -4 "weka core . EuclideanDistance -R first-last™ -1 500 -5 10
Cluster mode Clusterer output
@ Use training set -
b preg 3.8451 3.298 4.
) supplied test set Set... plas 120.8945 109.928 141.
8.18 7
) Percentage spit 55 pres 69.1055 68.184 70.
- skin 20.5365 19.664 22.
() Classes to dusters evaluation insu 79.7995 £e.792 100
{Mom) dass mass 31.9926 30.3042 35.
di 0.4713 0.4237 0.
Store dusters for visualization pedl ! = -
age 33.2409 31.19 37.
class tested_negative tested_negative tested_posi
[ Ignore attributes
Result list {right-click for options)
Time taken to build model (full training data) : 0.09 seconds

m

J| Status
OK

Lo ] g 0

Figure 9: Building a predictive model using simple K means clustering algorithm on pima_diabetes dataset and validating the performance of the
clustering model using use training set test option
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€3 Weka Explorer = | B i
| Preprocess | Classify | Cluster | assodate | Select attributes | visualize
Clusterer
Choose  ||SimplekMeans -N 2 -4 "weka. core. EuclideanDistance - first-last” -1 500 -5 10
Cluster mode Clusterer output
WITIIIN CIUSTEr SN Or SqUEred SrForsT [49-SLTTEedssIIls
Use training set A X i
- Missing values globally replaced with mean/mode
@ Supplied test set { Set... ]
5 Percentage spit = |5 Cluster centroids:
Clusters
~) Classes to dusters evaluation Attribute Full Data a
om) dass (788) (500}
7] Store clusters for visualization
preg 3.8451 3.298 4.
plas 120.8945 109.98 141.
I Ignere attributes ] pres £9.1055 68.184 70.
— skin 20.5365 19.664 22.
Sk Skop insu 79.7995 £8.792 100.
Resut list (right-dlick for options) mass 31.9926 30.3042 35.
5 pedi 0.4719 0.4297 0.
View in main window age 33.2409 31.19 37.
View in separate window class tested_negative tested_negative tested_posi
Save result buffer
Delete result buffer Clustered Instancea
Load model o 3 (1o0%)
Save model
Re-evaluate model on current test set -
< m D
1 — Visualize cluster assignments
Stz _
OH Visualize tree Log < x0

Figure 10: Re-evaluating the model using the re-evaluate model on current test set option and display the predicted cluster for the given test
dataset

3. CONCLUSION:

This paper presented a pragmatic approach on
knowledge discovery in databases with WEKA. It provides
the overview of knowledge discovery process by
exploring the details on the various stages in the
knowledge discovery process that includes data cleaning,
data integration, data selection, data transformation,
data mining, pattern evaluation and knowledge
presentation. Further, it explores a study on conducting
experiment with WEKA explorer. This paper also
presented the preparation of the dataset and explored
the classification and clustering approaches with the
various steps that are to be considering while mining the
data.
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