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Abstract 

 
In general the health care system and hospital takes a major role in the service sector. The 

clinical treatment successfully increases in the year for the treatment of both the medical and 

the technical innovations. A sample theoretical challenge exists in the patient flow analysis for 

real data. An existing method target on the audience and less concentration on the secondary 

statistical analysis, where the data obtain from the hospital not suitable for the analysis. So 

this limitation can overcome using the Exploratory Data Analysis (EDA), which helps in 

analysis of the patients flow in large hospital. The proposed frame work uses a machine 

learning method for the data classification processes. The feature extraction processes for the 

patient data applied for the larger hospital dataset and the individual hospital data. Some 

similar features are allowed to train over the Recurrent Neural Network (RNN) classifier for 

data modeling using the large hospital dataset. The output of the classifier has the specific 

details about the patients taken for the EDA method. The linear regression algorithm be the 

one kind of statistical tool for predicting the relationship between the variables. The proposed 

frame work is implemented using Mat lab R2014a software and the results were simulated. 

The relationship between the patient details and hospital information shows the status of the 

hospital as healthy and un healthy status.  
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Introduction 
 

An Exploratory Data Analysis (EDA) be the user interactive and the best visualization 

tool for analyzing the Electronic Medical Records (EMRs). The record contains a vast 

amount of data relate to the medical policy makers, clinical researchers and physicians. 

The proposed frame work develops a uniform data analysis method for cohort study, 

which focus on the specific diseases. An interactive feature for divide and conquer way to 

classify the relatively uniform patients among the individual group. This is repetitive 

process make an easy way to divide the data into subsets of homogeneous standard. This 

subset examines the data visually, refined and compared. The final steps derive the data 

transformation and the feedback from the user to complete the repetitive process.  

 

The method attracts the companies and the professional relates with the health care 

examines the predictive analysis with the machine learning, which enable to analyze the 

patients data and determine patients outcomes such as the worse condition or improving 

the health condition and finding the illness in individual family. So statistics with the 

EDA analysis the data set and to summarize the main characteristics of the patients, which 

frames the hypothesis test task and formal modeling. So the EDA forms the formal 

modeling techniques [1]. The EDA provide benefits for the data set using the statistical 

and visualization f results in data test accuracy. The classical statistics verify the 

hypothesis designed for the problem and the fit the specific models, which explains the 

individual relationships in the data. The hypothesis make the clarity for t he specific 

problems to understand the data by using the machine learning process. The 

multidimensional problems can be grouped using the clustering process in two steps. The 

first step of the clustering process is similar to discriminate analysis. The second step of 

the clustering process provides the advance level of group membership for the 

classification process. So the discriminative analysis lags in group membership level[2]. 

Some level of functions such as the multiple analysis, a free model approach and the 

iterative data analysis lags in the accuracy of result evaluation techniques. Similar 

techniques such as the Tukey’s methods with the linear model and Poisson distribution 

and Bayesian methods results with the various plots leads to the complex situations. These 

problems can be overcome using the best data visualization techniques as EDA [4]. The 

proposed model designed to evaluate the factors of psychology, medicine and social 

science related data. The analysis techniques such as the classification and regression of 

the machine learning clearly predict the feature extraction process but the artificial neural 
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networks has the training facility for the extracted features with the EDA techniques 

predicts the result in an accurate way[5]. Considering the factors the proposed uses the 

Recurrent Neural Networks (RNN) models has the facility to storage the previous data 

and compare the present during the execution of the process, which results in reduction of 

the error. The next session 2 discusses about the literature survey and session 3 discusses 

about Non-graphical EDA. The session 4 discusses about the block diagram 

representation for the EDA method using RNN. The session 5 discusses about the result 

analysis and conclusion. 

 

Literature Survey 

 

Plamen P. Angelov et al., [6] proposed model uses the generic or probabilistic approach 

for the local multi model systems. The data driven approach lags in the non parametric 

cloud model for storing, extracting and analyzing the data properties. The process 

involves the meta data analysis in the cloud uses the large memory and complex 

calculation efficiency. The method lags in the real time data analysis, which involves the 

time varying information about the patients such as the stress. The author Cornelia Setz et 

al., [7] uses the wearable sensors for monitoring the real time stress of the individual 

patients follows the measures the EDA method. The high peaks of the data not fully 

support the EDA distributions. The instantaneous peaks of the stress signal level for a 

person needs some classification level. So the peaks form the load for the analysis. The 

problem leads the way to the sampling method used by the author Sheng-Yao Wang et 

al.,[8] generates the solution for the peak of the stress signal by sampling the data with the 

probability model. The author proposed the critical path for the sampling stages with the 

Distributed Assembly Permutation Flow-Shop Scheduling Problem (DAPFSP). The 

critical path avoids the invalid path of error data in the process. So the way changes to the 

local search of the data in the noisy region as the searching phase of the EDA analysis. 

The critical path for the sampling process needs the internal validation steps for the 

processes. When analyzing the high peak values for the stress data under goes the various 

level of the calculation. So the author Yuki Murai et al., [9] predicts the new way to 

minimize the steps in the procedure using the genetic algorithm (GA), which pre estimate 

the flow steps in the process and the uses the buffer for the storing the intermediate values 

of the signal with the help of logical circuits using channel routing algorithm. The routing 

algorithm takes the long time to process the data and make it difficult to complete the task 

in timing. The author JIAN-PING FANet al., [10] proposed the best technology to 

minimize the distance to average distance. The average solution increases the cross – 

efficiency for the EDA analysis. The positive distance from average solution (PDA) and 

negative distance from average solution (NDA) calculated to give the variable data length. 
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The proposed method overcomes the problem of variable length inputs and outputs 

method using the machine learning method RNN. The variable length of the data samples 

has undergone the processes of the feature extraction steps to predict the accurate data 

with the help of EDA techniques. 

 

A. Non-Graphical EDA 

 
The proposed method first analysis raw data in the non- graphical EDA, here the raw 

data presented in the tabulation format able to visualize, test the independent and 

dependent categories of variables. The raw data may have some missing component 

represented by the “NA” (Not Available) category. The missing data produce the 

disturbance for the following process, which should be corrected as the sensitive values 

for the processes with the understandable form. The dataset were pre- processed for the 

multivariable logistic regression. The regression model uses the below calculation for 

the EDA processes. 

 
B. Regression with EDA 

 

The regression theory describes the dependent variable or concept by an equation, which 

describes the relevant information for the various influential factors. The metaphor to 

explain the basic idea for the target variables in EDA uses the equation (1). 

EDA = VIS+ MA +MF +INT (1) 

The characteristics of EDA determined using the structural equation, here VIS indicates 

the visual analysis tool for the graphical representation becomes easy for the people in 

graphical representation than the mathematical model. The MA indicates the multiple 

analysis for special features in the EDA approaches for various representations and the 

different levels of data reduction be the potential inherent structures. The MF be the free 

model for the analyzing problems which relates the plain data in the graphical 

representation form. The INT be the interactive approaches, which resembles in data 

arrangement to show the conceptual knowledge in the next step for processing. The EDA 

be the one algorithm for the linear regression. The algorithm shows an optimal straight 

line between the two or more variables. This straight line able to predict unknown 

variables and the relationship between these variables.  

 

Exploratory Data Analysis Using Regression Model 

 

The EDA is cross classified into the two ways. The first one is the non- graphical and 

graphical method. The second method either uni-varied or multi- varied normally bi- 

varied. The non- graphical form involves the statistical detail and the graphical form 
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works with the pictorial representation of the summarized data. In the proposed frame 

works extract the features based on the multivariate method choose the more variables at a 

time, which explores the relationships between the datasets. These features are trained 

over the recurrent neural network (RNN) to classify the multivariate into groups.  

 

Figure 1.a Block diagram representation EDA using RNN with linear regression 

 

The Figure 1.a shows, 

 The storage of medical records containing information of both disciplined and 

unrestricted nature.  

 The handling of data flow around the hospital.  

 The gathering of statistics for a management information service. 

 

 
Figure 1.b linear regression output 



Webology, Volume 17, Number 2, December, 2020 

927                                                               http://www.webology.org 

The figure 1.b shows the linear regression where the straight-line coincide of data with the 

straight line.  

 

Data Extraction 

Table 1.a Data extraction from individual dataset 

 

 

 

The table 1.a shows the details of the features such as the gender, age, weight and blood 

pressure in terms of Systolic and Diastolic. 

 

Pre – Processing Stage  
 

In any Machine Learning process, Data Preprocessing is that step in which the data gets 

transformed, or Encoded, to bring it to such a state that now the machine can easily parse 

it. In other words, the features of the data can now be easily interpreted by the algorithm. 

 

A. Filtering  

 

The filtering process removes the unwanted noisy data present in the data set. The data 

preparation process and the filtering steps consume more processing time. So the data 

preprocessing steps includes the cleaning, value selection, normalization and data 

transformation. Additionally feature extraction and the selection process carry the data to 

next steps for the final training process. The complexity in the data preparing reduces by 

following the below processes.  

 

B. Data Reduction Algorithm 

 

Step 1: Importing libraries for the dataset. 

Step 2: Import the data set in matrix format 

Step 3: Adjusting the missing data with the meaning full form 

Step 4: Splitting the data into the categorical wise. 

Step 5: Separate the data set in to the training set and testing set.  

Step 6: Compute the feature extraction process. 

 

C. Feature Extraction Using Statistical Pattern  

 

The concepts of machine learning uses the pattern recognition with the feature extraction 

starts at the initial level of the measured data and the derived features were the specific 

Input Data Hospital Dataset Sex Age Weight Blood Pressure 

Patients Dataset  Gender Age Weight Systolic Diastolic 
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details needed for further processing of RNN classification. These features were trained 

over all the data present in dataset.  

 

Table 1.b Feature extraction from individual dataset 

Parameter condition Selected Feature Selection condition 

Condition 1 Gender 0- Male, 1-Female 

Condition2 Age (10-20), (20-40), (50-60),(60>) 

Condition 3 Weight (Height-weight): > 65 

Condition 4 Blood Pressure Systolic (<120mmHg) 

Diastolic (<80mmHg) 

 

The table 1.b shows the Feature extraction from individual dataset with training 

conditions. 

 

The data present in the dataset were large so these data categorize into the know group of 

data as the cluster. Finally the data are transformed in to the specific form based on the 

above condition for the dataset. These results are easy to catch the data during the RNN 

training process.  

 

D.  Recurrent Neural Networks  

 

The Recurrent neural networks, also known as RNNs, are a class of neural networks that 

allow previous outputs to be used as inputs while having hidden states. In the RNN 

network artificial neurons are connected as the artificial neural networks, here the nodes 

are inter connected as the directed graph for the temporal sequence. So the networks 

behave as the dynamic temporal way in order to use the their internal state as the memory 

for processing the sequences of inputs.  

 

 
Figure 2 Recurrent multi-layer perceptron (RMLP) architecture with N layers 



Webology, Volume 17, Number 2, December, 2020 

929                                                               http://www.webology.org 

The figure 2 explains the detailed network structure for the RNN processes. The network 

investigates the discrete time multi layer perceptron using the local and layer 

interconnects the feed back connections using the hidden layer. So that the individual 

nodes needs the training recurrent links to its and to other nodes in the succeeding layer. 

The connections are delayed using one time unit. The layer details are given below. The 

layer structure needs the network designed with the fixed sequence for three different 

types of layers.  

 

One Input Layer  

 

The layer with the one or more recurrent interconnected hidden layer with the recurrent 

links using the one time delay unit and the forward the interconnect from one hidden layer 

to the next is completed.  

 

One Output Layer 

 

The nodes of the RMLP be the nets based on the McCul loch and Pitts model. The 

network details the input net i to j node and j to i node is defined as the total number of 

subnets is L=2+number of hidden subsets. The layers were numbers from 0 to ends with 

the infinity.  

 (1.a) 

 

Where  be the activation of node j in the layer i.  

be the forward weight from node k in the layer (i,1) to node j in the layer (i). The 

be the recurrent weight for the node k in the layer (i) to node j in the next layer (j). 

The N represent the number of nodes in the subnet (j). The time index be (n,1) indicates 

the feed back in the delay for one time step.  

 

  (2) 

 

or the symmetrical transfer function: 

 = tanh s 

 (s)=  (3) 
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The feature extraction and the clustering algorithm worked based on the deep noise 

encoder for the forward [11] and [12]. The algorithm covers the spatial vector for the high 

dimension data converted in to the low dimension data features using the deep learning 

network. The experimental results shows the extractive text features for the short text with 

the clustering methods improves the effective clustering and convert the high dimensional 

data into the low dimensional data [13] - [14] and [15].  

 

Result and Discussion  

 

The input data from the hospital data sets. The official datasets download using the 

Medicare.gov Hospital Compare Website provided by the Centers for Medicare & 

Medicaid Services. These data allow you to compare the quality of care at over 4,000 

Medicare-certified hospitals across the country. https://data.medicare.gov/data/hospital-

compare. 

 

Dataset 1: Hospital with the fields showed below shown in figure 3 

  

 
Figure 3 Hospital dataset parameters 

 

Dataset 2: Patient dataset  

 

Machine Learning is exploding into the world of healthcare. When we talk about the ways 

ML will revolutionize certain fields, healthcare is always one of the top areas seeing huge 

strides, thanks to the processing and learning power of machines. There’s a good chance 

https://data.medicare.gov/data/hospital-compare
https://data.medicare.gov/data/hospital-compare
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you either are or will soon be employed in the healthcare field. A while back, I wrote a list 

of 25 excellent open datasets for ML and included healthdata.gov and MIMIC Critical 

Care Database[16],[17] and [18]. Here are 15 more excellent datasets specifically for 

healthcare as shown in figure 4. 

 

 
Figure 4 Patient dataset parameters 

 

 
Figure 5 Dataset 1: Hospital 
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Figure 6 Dataset 2: Patient dataset 

 

The gender, age, location, height, weight, smoker, systolic and diastolic and Self Assessed 

Health Status details were plotted using the graph for the both datasets.  

 

Linear Regression  

 

 
Figure 7 Epochs for linear regression 
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The figure 7 shows the individual epoch when the dataset, with the data passed form the 

forward and backward in the neural networks. When the epoch results is big where the 

data feed to the algorithm divides into several smaller batches.  

 

 
Figure 8 The linear regression of targets relative to outputs 

 

The figure 8 plots the linear regression of targets relative to outputs. The data fit with the 

database were 74.38% of the data features matches with the age, weight, sex and the 

blood pressure. An independent variable is numerically related to the dependent variable 

[19]. 
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Figure 9 Comparison graph for the hospital and the patient dataset 

 

The figure 9 shows the present data features for the patients dataset is related with the 

hospital dataset. The age factor is normally lower with the dataset, weight is increased 

with the normal level, the systolic is higher than the normal level and diastolic also 

higher. Finally the corresponding dataset features were healthy [19] and [20]. 

 

Table 2 Average parameter 

Sl.No. Parameter Value 

1. Average age of the person 48 

2. Average Weight of the person 67 

3. Average Systolic Pressure of the person 128 

4. Average Dystolic Pressure of the person 82 

5. The given data Healthy 
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Table 3 RNN Analysis 

 

 

 

 

 

The table 2 and 3 shows the average persons for the feature extraction results and the table 

3 shows the analysis report for the RNN. The accuracy for the system is 86%, the 

sensitivity and the specificity for the processes is 98% and the specificity around to 1.  

 

Conclusion and Future Work  

 

The proposed EDA method with the RNN networks gives the performs of the 86% with 

the patients best with the hospital data set. The two different dataset were analyses 

through the selective common features such as the age, weight, systolic pressure and 

diastolic pressure for the person. These information derived to the common factors for 

training the RNN network. The RNN networks executed based on the time. So the method 

processed in the time series prediction due to the feature which remember the previous 

inputs. The patients set details were analyzed to be healthy. In future the work is 

implemented using Convolution Neural Networks for training more accuracy for the 

hospital dataset. 
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