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ABSTRACT

Data Mining is the process of extracting useful information from database after summarizing it. In medical
area, data mining plays important role to discover new patterns to provide useful and meaning information.
Now a days, Data Mining techniques and search algorithms are applied to healthcare datasets to analyze the
diabetes process. The Naive Bayes algorithm is basically used for prediction and exploratory modeling and to
discover relationships between input and predictable columns. The hill Climber, the diabetes dataset with a
total sample records 768 and 9 attributes (8 for input and 1 for output) will be used to test. The aim of this
paper is to compare search algorithms i.e., Naive Bayes and Hill Climber and evaluate results by applying on

small and large dataset and find which is best and second best.
Keywords: Data Mining, Hill Climber, HealthCare, Naive Bayes, Search Algorithm.

I. INTRODUCTION

Data Mining is a process of extracting useful information and transforms into structure form for further use and
also find patterns in dataset. Classification techniques in healthcare can be applied for diagnosis purposes based
on some criteria. Classification is also applied to a wide range of application areas such as weather prediction,
education, customer segmentation in banking etc.Many classification techniques such as decision tree, J48craft
are used to predict disease. The main focus of this paper is to compare search algorithms. After comparison,
evaluation process is performed based on small and large dataset to check either it give different results or same
results and which is best. To fulfill this process, discretized data is assumed. Each input variable discretized into

three section i.e. “low”,”medium”,”high” by using search algorithms.
Il. METHODOLOGY

The two search algorithms are used to find the best algorithm for diabetes dataset on the 10 fold Cross-

validation and percentage split. The comparative analysis is given below Fig.1:
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Fig.1: Flow Chart for Analysis.

Pima Indians Diabetes Database of National Institute of Diabetes and Digestive and Kidney Disease from UCI

dataset used for data mining classification. The dataset contains 768 Instances (record samples), each having

eight attributes. Consider no missing values. Table 1 shows attribute description.

Table 1: Attribute Description.

Sr. | Attribute
No.

Relabeled values

1. Number of times pregnant Preg
2. Plasma glucose concentration Plas
3. Diastolic blood pressure (mm Hg) Pres
4, Triceps skin fold thickness (mm) Skin
5. 2-Hour serum insulin Insu
6. Body mass index (kg/m2) Mass
7. Diabetes pedigree function Pedi

8. Age (years)

Age

9. Class Variable

(0 or 1) Class-Not applicable
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1. PRE PROCESSING DATA

The first step in data mining process is to process the data. For this, load diabetes data from data folder located
in Weka dataset.

Preprocess | Classify | Cluster | Associate | Select attrbutes | visualize|

| Open fle.., | [ Open LRL... ] [ Open DB... ] [ Generate... ] Undo [ Edit... ] [ Save... ]
Filter
Current relation Selected attribute
Relation: pima_diabetes Mame: preg Type: Numeric
Instances: 768 Attributes: 9 Missing: 0 (0%) Distinct: 17 Unique: 2 (0%)
i i Statistic Value
[ Al ] None ] Tnvert J Pattem J || 0
Maximum 17
Mean 3,843
flo: i SidDev 337
2| |plas
3[Tpres
4{ " |skin
5[insu
6| |mass
7[Clped
8| |age
5| [dass
Class: dass (Mom) = Visualize All

Remove

Fig. 2: Diabetes Datasets Open in Weka

After selecting dataset, next step is to choose filters to transform the input data. Now select discredited attribute

of unsupervised learning and allow Useequalfrequency property to be true. For this, class variable is not
necessary to consider.
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Preprocess | Classify | Cluster | Assodiate | Select attributes | V\suahze‘

[ Open file... ] [ Open LRL... ] [ Open DB... ] [ Generate... ] [ Undo ] [ Edit... ] [ Save... ]
Filter
[ chocse |Discretize - 10-00-L0-R frst-lst
Current relation Selected attribute
Relation: pima_diabetes-weka. filters.unsupervised attribute. Discretize-810-M-1.0-Rfirstdast Name: preg Type: Mominal
Instances: 768 Attributes: 9 Missing: 0 (0%) Distinct: 10 Unigue: 1(0%)
Attriutes MNo. Label Count
[ Al ] [ None ] [ Invert ] [ Pattern ] 1/nf-1.7 26
2/'(1.7-3.4 178
3|'(3.4-5.1] 125
No. Name (5. 1-6.8] )
L 5('(6.8-8.5] 83
2 plas 6/'(@8.5-10.2) 52
3| fpres 7['(10.2-10.9] 1
4{Cskin 8 (11513.6] 19
5| jinsu 9/'(13.6-15.3] 3
6| jmass 10]'(15.34nf)" 1
7| |pedi
8("lage
9| |dass
Class: dass (Nom) .| Visualize Al

245

Remove

125
83
50. I

Fig. 3: Discretized Process

IV. TESTING PROCESS FOR NAIVE BAYES ALGORITHM

The Naive Bayes classifier is based on the Bayes rule of conditional probability. It makes use of all the
attributes contained in the data, and analyses them individually as though they are equally important and
independent of each other. From “Weka window”, select percentage split option to evaluate the quality of the
model from “test options™ section. First consider for small dataset i.e., two values for test and divide values in

terms of percentage 20% and 70%.The result for 20% is obtained as follows:
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Preprocess | Classify | Cluster | Assodate | Select atiributes | Visualze |
Classifier
I Choose ”BayesNet -D () weka, classifiers.bayes.net . search.fixed MaiveBayes - -E weka.classifiers.bayes.net estimate. SimpleEstimatar -- -4 0.5 ‘

Test options Classifier output

- T e

- . "
) i TRt LogScore MOL: -10665.023764032157

) Suppiied test set Set.., LogScore ENTROPY: -10183.349008378951

- N LogScore RIC: -10328.349008378951
() Cross-validation  Folds |10

(@) Percentage spiit % |20

Time taken to build model: 0.01 seconds

=== Evaluation on test split ==

(Nom) class ¥ || == Summary ==
Stop Correctly Clzssified Instances 447 72.8013 %
Result list {right-clck for options) Incorrectly Classified Instances 167 27,1387 %
Kappa statistic 0.3881
Mean absolute error 0.3078
RoOt mean squared error 0.4253
Relative absolute error 66.9192 %
Root relative sguared error £9.4031 % =i
Total Number of Instances 614

=== Detailed Accuracy By Class ==

TP Rate FP Rate Precision Recall F-Measure ROC Area Class

0.809 0.427 0.784 0.809 0.796 0.797 tested negative
0.573 0.191 0.611 0.573 0.592 0.797 tested positive
Weighted Rvg. 0.728 0.346 0.724 0.728 0.726 0.797 £

=== Confusion Matrix ===

a b «-- classified as
326 77 | & = tested negative
90 121 | b = tested positive

The confusion matrix is:

Confusion Matrix ===
a b <--classified as

326 77| a=tested negative
90 121| b =tested_positive

From confusion matrix where “a” denotes the patients having no diabetes. Hence, there are a total of
326+77=403 patients without diabetes and b denotes the patients having diabetes. Therefore, there are

90+121=211 patients with diabetes.
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Incorrectly
Classified(Positive)

Sr. No. Correctly Classified(Negative)

Result

1. 326 77

tested_negative

2. 90 121

tested_positive

Table 2: Matrix corresponds for small sample.

V. TESTING PROCESS FOR NAIVE BAYES ALGORITHM (Now test for 70% (large Sample).

The result is obtained as follows:

PRI M MBS . eeem—— e

Preprocess | Classify | Cluster | Assodiate | Select attributes | visualize|

Classifier
BayesNet -D -Q weka.classifisrs. bayss.nst.search.fixed NaiveBayas -- -E weka.classifiers. bayes.net. estimate. SimpleEstimator -- -6 0.5

Test options Classifier output

TUGITULT DOTU. —IUUI 7 UST¥TZZuneT
LogScore MDL: -10665.023764032157
LogScore ENTROPY: -10183.349008378951

LogScore AIC: -10328.348008378951

(7) Use training set
(7 Supplied test set Set...
() Cross-validation ~ Folds |10

@ Percentage spiit % |70

Time taken to build model: 0 seconds

=== Evaluation on test split =—=

(Nom) dass —— Summary —-
Stop Correctly Classified Instances 179 77.8261 %
Result st (right-cick for options) Incorrectly Classified Instances 51 22.1739 %
[23:52:24 - bayes.BayesNet Kappa statistic 0.4384
00:09:23 - bayes.Bayeshet Mean absolute error 0.2689
Root mean squared error 0.393
Relative absolute error 59.8321 %
Root relative squared error £4.2289 %
Total Number of Instances 230
=== Detailed Accuracy By Class ===
TP Rate FP Rate Precision Recall F-Measure ROC Area Class
0.835 0.347 0.841 0.835 0.838 0.841  tested negative
0.653 0.165 0.644 0.653 0.648 0.841  tested positive
Weighted Rvg. 0.778 0.29 0.779 0.77¢ 0.779 0.841

=== Confusion Matrix ===

a b <-- classified as
132 26 | a = tested negative
25 47 | b = tested positive

m

n

9 9

From confusion matrix, we found that the error rate is now lower as compared to small samples selection. We

have only 132 negative cases and 25 positive cases in test dataset.

Incorrectly

Correctly Classified(Negative)
Classified(Positive)

Sr. No.

Result

1. 132 26

tested_negative

47

2. 25

tested_positive

Table 3: Matrix corresponds for large sample.
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I.  Testing Process for Hill Climber Algorithm(For small samples (20%o)

The result is obtained as follows:

Sr. No. Correctly Classified(Negative) Incorrectly Result
Classified(Positive)

1. 325 78 tested_negative

2. 81 130 tested_positive

Table 4: Matrix corresponds for small sample.
Il. TESTING PROCESS FOR HILL CLIMBER ALGORITHM (For large samples (70%0))

The result is obtained as follows:

Sr. No. Correctly Classified(Negative) Incorrectly Result
Classified(Positive)

1. 128 30 tested_negative

2. 26 46 tested_positive

Table 5: Matrix corresponds for large sample.

VI. CONCLUSION

Both the algorithms are applied on the diabetes dataset and the results are given in table 2, 3, 4, and 5. From the
result we see time to build the model is less when using Hill Climber and correctly classified instances are more
when using Hill Climber and prediction accuracy is also greater in Hill Climber than of Native Bayes .Why
Native Bayes is second best? The reason is that Naive Bayes classifier requires a very large number of records
to obtain good results. Second, where a predictor category is not present in the training data, Naive Bayes
assumes that a new record with that category of the predictor has zero probability. When it classifies,
performance does not show significant improvement. Hence it is concluded that Hill Climber worked best for

both small and large dataset as compared to Native Bayes.
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