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Abstract 
 
The problem of disease prediction using biomedical diabetic data set has 

been well studied. Number of approaches has been discussed in literature to 

perform prediction but suffer to achieve the prediction accuracy. To solve 

the problem, a multi attribute relational cluster modeling is discussed in this 

paper. Also, the author present an influence measure based disease 

prediction algorithm. First, the method reads the biomedical data set and 

performs noise removal. Second, the features are extracted and for each 

data point a multi attribute relational similarity measure (MARSM) is 

estimated towards different clusters available. Based on the MARSM 

Measure estimated, a single class has been identified for the data point 

given. The clustering algorithm is a hierarchical one and it clusters the data 

points in a hierarchical manner. For the prediction of the disease, the 

method computes the influence measure on each attribute identified from 

the data point. Based on the multi attribute influence measure (MAIM) the 

method identifies the possible disease would probe. The method produces 

higher efficiency in clustering as well as disease prediction. The method 

reduces the false classification ratio and reduces the time complexity. 
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1 Introduction 
 

The world human society has facing various threats towards their 

biological anatomy. There are number of diseases has been identified from 

the humans which affects their routine life and life sometimes. Among them 

most of them are just passing one but some really affects their throughout 

their life. The diabetic is the disease among them which cannot be 

eradicated from the human blood and it’s a silent killer. The diabetic 

disease is the gateway for the most other diseases in the human. When the 

human gets diabetic, he is forced to eat more meals or food which in turn 

increases the weight, pressure and so on. The increase in blood pressure 

opens the gate for cardiac problems. Similarly it affects the urinary 

functions and affects the kidneys and levers. Similarly the diabetic is the 

most gate for the incoming diseases.  

The diabetic has various measures and information’s which can be 

obtained from the patients. The diabetic data contains lot of information like 

blood reports, physical reports, their food habits, their routing functions, 

and usage of drugs. Similarly number of information can be obtained from 

the patients and such information is framed to form the data set. Such data 

set can be named as diabetic data. It not only contains information 

regarding the patient but also contains information about what disease has 

been affected by the user and their datas at the particular stage. The diabetic 

data contains above mentioned information. It has been collected from 

various hospitals and their units.  

The disease prediction can be performed with many data mining 

techniques based on different data sets. In particular the diabetic data set 

has number of features and values which can be used in predicting up 

coming diseases. The clustering is the major process which groups the 

related records under a single name. By clustering the related records in a 

single name, the class which has more relevancies can be identified easily.  

The relevancy between the cluster points can be measured in various ways. 

The popular k means clustering algorithm uses only few dimensions in 

estimating the distance between them. The points are clustered according to 

the distance between the points.  It is not efficient while considering only 

limited number of dimensions in measuring the cluster similarity. It requires 

the consideration of maximum possible features in similarity measurement.  

The multi attribute relational clustering (MARC) is the process of 

measuring the similarity between the points of cluster in large dimensions 

based on the relational measure. It is not necessary that all the dimensions  
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should be relational in all the clusters but there will be more than one 

number of dimensions which are related to the cluster. By considering the 

more dimensions and measuring their relatedness the clustering efficiency 

can be improved. To measure such relatedness, the MARC algorithm uses a 

multi attribute similiarity measure (MASM).  

On the other side, the possibility of disease would occur on any person 

can be performed by prediction process using any medical data set.  

Consider there exist 100 number of cardiac samples and using them for the 

given diabetic gene set, you can identify the possibility of becoming cardiac 

can be estimated. By estimating the influence on each gene and their 

pattern, the probability of the disease towards different diseases can be 

estimated. The influence measure has been estimated according to their 

occurrence in various disease gene sequences and so on.Different methods 

are presented earlier towards the grouping of big data. Set of methods are 

reviewed towards disease prediciotn in this section. 
  

2 Related Works 
 

An enhanced version of K-means clustering has been adapted for the 

problem of disease prediction in [1]. The method overcomes the issues of 

Kmeansclustering in achieving expected accuracy and time complexity. 

Also, the method has been validated for its efficiency in both small and 

huge size data sets.  

In [2], the author discusses that the heart disease is a major disease all 

over the world. In medical science, prediction of heart disease is very 

important. The concept of data mining has been applied for the prediction 

of heart problems. Based on the risk factors the heart diseases can predict 

easily. Risk factors are also helpful to find out the heart disease by the 

medical experts as well as the patients. The scope is to learn various 

approaches in predicting the diseases in heart and select an efficient one.  

For the prediction of chronic disease in the kidney has been performed 

with classification algorithms of data mining in [3]. The author performed a 

comparative analysis on the prediction accuracy with different classification 

algorithms. The method collects the symptoms from the patients of healthy 

and sick. For the comparison of different classifiers, the popular WEKA 

tool has been used. Nearly six different classifiers have been considered for 

the comparative analysis.  

In [4], the author collected various data sets from different health care 

organizations and generated the patterns from them. Then the different 

methods has been explored and evaluated for their efficiency in heart 

disease prediction.  A hybrid approach for the heart disease prediction has 

been presented in [5]. The method has generated the patterns from the data 

set. From the patterns, the method generates relations from the patterns of 

the disease.  
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In [6], the author present a prediction algorithm for myocardial 

infarction which works based on K means algorithm.  The method extracts 

the hidden information from different data sets. The method reduces the 

feature size to be used for prediction and the features have been grouped. 

The clustered information has been used to perform disease prediction.  

In [7], present a hybrid approach to support the medical practitioner in 

decision making. The method adapts the genetic features with the neural 

network in classification and disease prediction. In [8], an intelligent 

technique is presented for the disease prediction. The method consider, the 

mission features and use 14 features in the disease prediction.  

In [9], the author present a association rule mining based disease 

prediction and classification algorithm The method has used the data set of 

Andhra Pradesh.   In [10], a combined approach has been presented for the 

prediction of kidney failure using the data mining techniques. The popular 

SVM and KNN, MLP approaches has been combined in the disease 

prediction.  

In [11], a decision tree based disease prediction approach is presented. 

The method uses different data set in disease prediction and produces 

efficient results in disease prediction, where in [12], K means and NB 

algorithms has been used for the disease prediction.  

The big data of health care information has been used for the disease 

prediction in [13]. The method works in a probabilistic manner. For each 

disease the method computes the probability and selects a single one based 

on the value.  Similarly in [14], the author present an emotion based health 

care solution. The method adapted SDN with fifth generation technologies 

to collect the emotions. Based on the emotions has been identified, the 

method predicts the disease possible. 

Asparsity based correlation algorithm for disease prediction is presented 

in [15]. The method has used the Bag of words encoding technique for data 

encoding.  The method uses both international data and local data for the 

disease prediction. Using both the features, the method computes the 

correlation measure. Based on the correlation measure the disease 

prediction is performed.   

An ensemble based disease prediction in presented in [16]. The method 

uses the SMOTE technique which learns various classes of Ensembles. 

Each class represents a disease class and pattern. The method has used 

different classifiers like Decision tree, random forest in diabetic prediction. 

In each class, the method computes the similarity to identify the most 

similar class. The identified class is the disease class for the input pattern 

given. 

An SVM with risk factors has been presented in [17], for efficient heart 

disease prediction. The method has used different clinical data. The method 

uses genetic algorithm for the feature selection and SVM for classification.  
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The risk factors have been used to estimate the fitness of the feature in 

genetic algorithms. A fuzzy rule based approach for heart disease prediction 

is presented in [18].  In [19], a model for disease prediction is presented 

which identifies the missing features in heart disease prediction. The 

method produces efficient results in heart disease prediction. In [20], a heart 

event based risk factors has been used for the detection and prediction of 

heart diseases. The method has used history of diabetic, hypertension, 

pressure, cholesterol and etc.  Based on these features, the method uses 

decision tree for the disease prediction.  

The accuracy of all the methods in clustering and prediction has been 

evaluated and compared. But, they suffer to produce higher result on the 

factors considered. 

 

3 Research Method 
 

3.1 Multi Attribute Relational Cluster Modeling Based Disease 
Prediction 

 

Initially a set of random samples are assigned to different clusters to 

produce initial clusters. The method measures the multi attribute relational 

similarity measure for each cluster available towards the input data point. 

Based on the MARSM measure, the method identifies a single class for the 

input data point. The MAIM (multi attribute influence measure) has been 

measured to perform prediction where each class and sub class has been 

measured for the value.The disease pediciton is performed with the value of 

MARSM. 
 

The functional architecture of proposed MAIM algorithm has been 

presented in Figure 1. Each of the stages has been discussed in detail in this 

section.  
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Figure 1  Architecture of MAIM Disease Prediction 

 

Randomized Clustering 
 

The proactive class information has been used to perform randomized 

clustering. It starts with generating intial cluster which has been initialize by 

set of samples selected in a random way. The input data set has been 

identified for the noisy records. The method identifies all the data points for 

the possession of the entire dimension. The data points which are identieid 

as incomplete has been considered as noisy records and they will be 

removed from the data set. The outcome of randomized clustering has been 

used for clustering. 
 

Algorithm 

Input: Diabetic Data set DDs 

Output: Initial Cluster Ic 

Start 

 Read data set DDS. 

 Initialize cluster set Cs. 
 

 

 

 

 

 

Input Data Set 

Randomised Clustering 

Multi Attribute Relational Clustering 

Cluster 1 Cluster 3 
Cluster2 

Input Data Point 

Multi Attribute Influence Measure Estimation 

Disease Prediction Result 
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 Identify all dimensions present. 

 DimensionSetDimSet= 

∑           (         (     ))       ))
        )
    

 For each data point Di 

  Verify for the presence of all dimensions. 

  If Di                    )) Then 

   DDS = DDS    //Remove the data point. 

  End 

 End 

 For each cluster Ci 

  For each subspace Csi 

   Add random samples 

   Ci(CSi)= 

∑         (      ))                    )         ) 
  End 

 End 

Stop. 
 

Multi Attribute Relational Similarity Clustering 
 

The algorithm estimates the multi attribute relational similarity measure 

for each data point with each cluster available. The MARS measure has 

been estimated based on the number of relations it has with the data points 

of the cluster. The relational measure represents the correlation of the 

particular dimension with the data points of the cluster. A dimension has 

been identified relations only when the value of the data point and the 

cluster points has falls within a deviation. To measure that, the algorithm 

computes the minimum, maximum values and their standard deviation of 

the distance between them. If all the measures are falls within a close sight 

then it is considered as it has the relation with the particular dimension. 

Similarity for all the dimensions, the algorithm measures the relation and 

finally a MARS value is estimated using them.  
 

Algorithm: 

Input: Cluster set Cs, Data set DDs. 

Output: Cluster Set Cs. 

 Read data set DDs. 

 Read cluster set Cs. 

 For each data point di 

  For each class Ci 

   For each data point Tdi 

    For each dimension dim 

     Estimate Minimum value Dmin. 

    Dmin = ∑          )    )
       )
        --- (1) 
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     Estimate Dimensional Maximum Dmax. 

    Dmax = ∑          )    )
       )
        --- (2) 

    Estimate average distance of points. 

    Avd = 
∑                   

       )
   

       )
 

    Compute distance with input point. 

     IDist = Dist(Dist(Dmin, Dp.Dim),   

Dist(Dmax, Dp.Dim)) 

    Estimate Standard Deviation on Avd and Idist. 

     Dstd = Stdev(Avd, Idist) 

    If Dstd<Th then 

     Count +1. 

    End 

    End 

   End 

   Compute MARS value. 

   MARS = 
∑    

       )
 

     

       )
 

  End 

  Choose the class with maximum MARS cluster. 

  Assign di to selected class. 

  End 

Stop. 
 

 The multi attribute relational similarity measure based clustering 

algorithm compute the MARS value towards different clusters and different 

dimension. Estimated values have been used for clustering.  

 

Multi Attribute Influence Measure Based Disease Prediction 
 

Initially, the algorithm performs the clustering of all the data points 

towards the clusters available based on the multi attribute relational 

similarity measure. Second, the method estimates the influence measure on 

each value of the data point. The influence measure is estimated based on 

the impact of the dimension in all the data points of the cluster. The impact 

represents how well the data value has closer to the other data point values 

on particular dimension. Using the influence measure estimated on the 

entire dimension and cumulative multi attribute influence measure has been 

estimated. Based on the multi attribute influence measure, the method 

identifies the possibility of the disease. The influence measure has been 

measured for all the diseases considered and based on that an single 

diseases has been selected.  
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Algorithm: 

Input: Cluster Cs, Data point D, Dimension Set Dimset 

Output: Disease Predicted Dp. 

Start 

 Read cluster set Cs. 

 Read data point D 

 Perform random clustering. 

 For each disease class C(Cs) 

  For each dimension di 

   Compute Frequency Measure FM = 

∑    )          
      )
   

                              
     

  End 

   Compute multi attribute Influence Measure MAIM. 

   MAIM= 
∑      )    

           )
   

           )
 // Fth – Frequency 

Threshold 

  End 

 End 

  Choose the disease with higher influence measure. 

Stop. 

 The algorithm takes the input data set and finds the incomplete data 

points to remove from the data set. Each class and dimension has been 

measured for the value of MAIM. Estimated MAIM value has been used on 

disease prediction.  
 

4 Results And Analysis 
 

The multi attribute influence measure based disease prediction has been 

simulated and evaluated using MATLAB for its efficiency. The diabetic 

data set has been used for evaluation and the proposed algorithm increases 

the accuracy in disease prediction. 

 
 

Parameter Value 

Data Set  UCI 

No of Tuples 1 million 

No of dimensions 20 

No of disease 10 

 

Table 1 Details of biomedical data set 
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The data set being used for the evaluation of proposed algorithm is  

presented in Table1.  
 

 
 

 

Figure 2 Comparison on disease prediction accuracy 

The comparative result on accuracy of disease prediction is presented in 

Figure 2. The proposed MAIM algorithm has produced higher efficiency in 

disease prediction at varying conditions.   

 
 

 

 

 

 

 

 

 

 

Figure 3 Comparison on false classification ratio 
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The Figure 3 shows the comparison on false classification ratio 

produced by different methods on varying number of data points. The 

method has produced less false rate than other methods. 

 

5 Conclusion 
 

In this paper, an efficient multi attribute influence measure based 

disease prediction algorithm is presented.  The algorithm initially generates 

the cluster using random clustering algorithm which measure the relevancy 

of data points based on the multi attribute relational similarity measure. 

Second, for the given input data point, the method computes the multi 

attribute influence measure on different disease classes. Based on the 

computed multi attribute influence measure a single disease class has been 

identified as the possible disease class. The method has been evaluated for 

its efficiency using UCI diabetic data set. The method produces higher 

prediction ratio upto 99.6% and produces less false rate up to 0.8. 
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