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Abstract — Heart diseases is the principal
source of death in numerous nations. To
limit this amount of deaths can be a tedious
task since it will involve a significant
change in our lifestyles, and in some cases,
it may occur due to circumstances beyond
our control. Nevertheless, this number can
be reduced by using an efficient detection
technique. This is where data mining comes
in. Although several tests have to be
conducted in order to detect heart disease
with accuracy, this number of tests can be
qualified using data mining. This study
aims at introducing a more efficient version
of Apriori algorithm and extracting several
hidden patterns from a dataset gathered
from hospitals and clinics which are
significant in the prediction of heart
diseases.
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1. INTRODUCTION

Every year, a huge amount of medical data
is accumulated by the healthcare industry.
Using Apriori algorithm and by setting
association rules, we can reduce the amount
of deaths due to heart diseases. By

analysing the efficiency of the legacy
Apriori algorithm, a modified algorithm has
been proposed to improve the efficacy of
the Apriori algorithm by limiting the scale
of the candidate item set.

For the purposes of this study, a Heart
Disease Data Warehouse has been created
containing heart patients’ data which has
been obtained from several conducted tests.

With the help of Data Mining, informative
data can be extracted from bulk raw data
which can be interpreted by humans.
Association Rule Mining is regarded as one
of the most resourceful applications of data
mining. This is because it makes it possible
to discover useful patterns and item
relationships. One major step in
Association Rule Mining is finding a
frequent item set using the threshold
support value and forming the association
rules by using the specified confidence and
the frequent itemset. The first step is Pre-
processing in which missing values are
dealt with. Then, binning is used to divide
the data into several bins based on medical
expert recommendations.
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2. LITERATURE SURVEY

A Modified Apriori Algorithm for Fast
and Accurate Generation of Frequent
Item Sets by K.A.Baffour, C. Osei-
Bonsu, A.F. Adekoya

This paper focuses on one of the two steps
of the Apriori algorithm, i.e., generation of
candidate item sets. The existing Apriori
Algorithm has several shortcomings. Some
of them are- the generation of a plethora of
item sets, the need to perform many DB
scans, along with the production of several
combinations that never occur in the DB. A
novel and modified version of the Apriori
Algorithm is proposed which significantly
reduces the number of DB passes using a
row-wise combination generation
technique.

Association Rule Mining based on
Apriori  Algorithm in  Minimizing
Candidate Generation by Sheila A.
Abaya

The focus of this paper lies in improving the
efficacy of the existing Apriori algorithm,
mainly by optimizing the database access.
This was made possible by introducing
minor modifications in the code, different
set sizes and set frequencies. This resulted
in a faster generation of possible frequent
item sets. This was made possible by
reducing the number of database passes
needed, which was down by a significant
amount as compared to the traditional
Apriori algorithm.

A Modified Apriori Algorithm for
mining Frequent Pattern and Deriving
Association Rules using Greedy and
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Vectorization Method by Arpita Lodha,
Vishal Shrivastava

In this paper, a new approach is introduced
for finding frequent item sets by using a
greedy and vectorization technique which
reduces the time consumed by 79%.
Further, the number of rules generated are
also limited, thus removing the redundant
ones.

Efficient Implementations of Apriori and
Eclat by Borgelt, C

This paper discusses the need to reduce the
humungous amount of item sets, which
render naive approaches inviable because
of their unacceptable execution time. It also
elucidates the similarities and differences
between two algorithms: Apriori and Eclat.
Also, depending upon the minimum
support value, when to use either of the two
algorithms has been mentioned to obtain
the maximum efficiency.

3. APRIORI ALGORITHM
This algorithm has three steps:

1. Foritem | from 1tondo

2. For each set Jn such that for each h
(h belongs to Jn) that occurs in at
least k baskets do

3. Examine the data to find whether
the set Jn occurs in at least k baskets

In case of this algorithm, plenty of time is
spent in accessing the database for matches,
hence, its efficiency can be subjected to
further improvement.

4. MODIFIED APRIORI
ALGORITHM
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The Classical Apriori Algorithm (CAA) has
been changed to predict heart diseases
using medical data mining. This algorithm
is needed to find the frequent item sets
using which the association rules are
generated. Frequent item sets are the item
sets that have the minimum specified
support in the given dataset.

Algonithm: Modified Apnon

Inputs  : Medical dataset |

Ouwtput = Locally frequent dise at satisfy upport

Li; frequent inemmset of size k

k=1
while L; '= emprvse
=\ladimal Ay mamaryrad fpom
P =Medical data penerared from [;
For each mnsacion rin T

= rement the coemt ot medical dats

Li-: = medical &ataim P, with

Figure 1: Modified Apriori Algorithm
(MAA)

This algorithm makes use of an existing
dataset (taken from hospitals and clinics)
and minimum support as inputs. Before the
algorithm is used, the data is pre-processed
to convert it into an easier format for
processing (numeral to discrete values).

5. PROPOSED SYSTEM

The data needed for this study was a sample
subset of about 1000 entries collected from
25 medical establishments (hospitals and
clinics) in India, under the supervision of
the National Health Ministry. 8 attributes
are used, 7 of them being considered as

International Journal of Scientific & Engineering Research Volume 9, Issue 9, September-2018
ISSN 2229-5518

inputs predicting the future state of
“Diagnosis”.

Attnbutes Descriptions Encoding'Values Feature

Age Age in years 28-66 Numeric

It signals heart attack and has
four different conditions.
Chest Pain Asymptotic, Atypical Angina,
Type Typical Angina, and without
Angina

Asymptotic = |

Atypical Angina

2 Nominal
Typical Angina =3
Non-Angina = 4

Patient’s resting blood pressure
in mm Hg at the time of 94-200 Numeric
admission to the hospital

Rest Blood

Pressure

. Below 120 mm Hg- Normal High=1 Nomuinal
Blood Sugar % e s
= Above 120 mm Hg- High Normal =0 Binary
Rest Normal Normal=1
g Left Ventricular Hypertrophy Left Vent Hyper
Electrocardi b & N
ygraphic {LvH) Q oy
ogl 9 v <.
B ST_T wave abnormality ST_T wave
abnomality = 3
maximum heart rate attained
Maximum S
in sport test 82-188 Numeric
Heart Rate
It includes two conditions of >
Exercise Positive = | Nominal
positive and negative
Angina < Negative =0 Binary
It includes two conditions of Positive = | Nominal
Diagnosis :
N positive and negative Negative =0 Binary

Figure 2: Attributes in dataset

After the dataset had been prepared, data
pre-processing was done in order to
transform the raw data into an
understandable format. All the databases
were stored on a server using MySQL
Client software. A Minimum Support
Threshold (MST) is used in discovering
frequent item sets. The MST is generally
taken as user input. But in this study,
measures of central tendency were used to
calculate the MST.

MST = (max + min)/2

For example,

ITEM OCCURRENCE
11
12
13
14
15
16

AIBRINO|ININ

From this table, max=7 and min=2.
Therefore,
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MST=(7+2)/2 =4.5 ~ 5

Figure 2 depicts the architecture of the
proposed MAA.

o’ Combination
I Generation
Datshase — S
Comnection and Froqunt o o . l
. e
table s2lection -
Rems beirs
Frequent
ft=m sels

Figure 3: Architecture of proposed MAA

Now, in addition to introducing a modified
Apriori algorithm, two additional steps
have been added to further improve the
efficiency, namely — Orthogonal Matching
Pursuit (OMP) algorithm and
Vectorization.

The OMP is an iterative greedy algorithm
that constructs an approximation through an
iterative procedure. At each step (iteration),
a locally optimum solution is chosen as is
done in case of any greedy approach.
During each iteration, a column vector in A
is found which resembles a residual vector
r the most. OMP relies on the hope that all
the locally optimum solutions would result
into a globally optimal solution.

Vectorization is nothing but a linear
transformation tool which converts a matrix
into a column vector.

This proposed framework, as shown in
figure 3, uses a greedy data transformation
approach to reduce the size of the
transaction and on top of that, applies
vectorization to speed up the algorithm.
After this is done, the proposed MAA is
used to generate the association rules.
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[ Upload the database and scan the transaction }
3

[ Set min support and confidence rate }
v

[ Divide all data nto chunks J
3

[ Use Greedy Parameter Algorithm J

| Apply Vectorization Method ]
Y

[ Apply Modified Aprior: Algorithm J
v

[ Output the Association Rules J

Figure 4: Proposed framework

6. DESIGN SPECIFICATIONS

A. Hardware Components

A PC with:

i) 4GB RAM

ii) Core 2 dual processor

iii) Running windows 7 OS
B. Software Components

i) Net Beans IDE

ii) MySQL Database Server

7. RESULTS

The results of implementing the stipulated
framework has been juxtaposed with the
Classical Apriori Algorithm in this section.

Table 1 compares the execution time of
CAA and MAA, and also shows the
percentage improvement with respect to the
number of transactions.
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Table 1: Execution Time

Execution Time Execution Time in

Se.No. | o No of in Apriori (in | Modified Apriori Percentage
ransactions . Improvement
seconds) (in seconds)
1 100 1.067334 0.2152 80%
2 200 2.006108 0.4234 79%
3 500 5172584 1.1544 78%
4 1000 10.157086 2.1014 79%

In figure 5, a graph depicting the number of
transactions with respect to the execution
time for both the algorithms are shown.

Execution Time (in Sec)

Modified Apriori
1014

2.00610:

1.067334 11544
04232

0.2152

100 00 1000

a) <
‘0&'0 of Transactions’

Figure 5: No of transactions v/s Execution
Time

Figure 6 lists all the association rules given
as output by the MAA.. Although the result
seen would be identical in the case of CAA,
the only difference is a much lower
execution time (which makes a significant
difference in case of a large number of
transactions).

Figure 6: Association Rules
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8. CONCLUSION

A novel and modified Apriori is introduced
in this paper which reduces the number of
database passes, and thus the execution
time. Apart from changing the Apriori
algorithm, two steps: OMP and
Vectorization were added in order to further
optimize the whole process. The results
were evident in the graph shown depicting
the execution time and how it fares with the
number of transactions. Now, using this
new proposed algorithm, association rules
were generated to predict heart diseases
using the dataset.

9. FUTURE WORKS

In this paper, the proposed MAA has only
been used on a limited data for heart disease
prediction. But observing its efficiency
even when a large number of transactions
are involved, it can easily be used on a
much large dataset. Also, the domain it is
applicable to shouldn’t be restricted to heart
diseases and it should be used in other
domains too.

Rules

Healthy rules:

nom} => class healthy (conf., 0.98).

If{Sex=femaleNexercise_induced _angina=falnumber_of vessels_colored=0N thal =

If {Sex = female N fasting_blood_sugar = fal N exercise_induced_angina = fal N
number_of vessels_colored =0} => class healthy (conf, 0.98)

healthy (conf., 0.98).

If{Sex=femaleNexercise_induced_angina=falnumber_of vessels_ colored =0} => class

norm} => class healthy (conf., 0.95).

If {Sex = female N fasting_blood_sugar = fal N exercise_induced_angina = fal N thal =

If {Resting blood pres less or = *(1152, 136.4]Nexercise_induced angina = falN
number_of vessels_colored =0 Nthal = norm}=>class healthy(conf., 0.94)

. Sick Rules:

If {Chest_pain_type = asympt N slope = flat N thal = rev} => class sick (conf., 0.96).

sick (conf., 0.94).

If {Chest_pain_type=asympt N exercise_induced_angina=TRUE N thal=rev} => class
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