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Abstract— This paper proposes an improved random forest 

algorithm for classifying diabetic data. This algorithm is 

particularly designed for analyzing very high dimensional 

data with multiple classes whose well-known representative 

data. A novel feature early classification of classes for 

subspace sampling and tree selection method are developed 

and synergistically served for making random forest 

framework well suited to categorize diabetic data. With the 

new feature early classification of classes for subspace 

sampling and tree selection method, we can effectively 

reduce subspace size and improve classification 

performance without increasing error bound and parallel 

implementation of improved random forest algorithm. We 

apply the proposed method on diabetic data sets with 8 

characteristics. The results have demonstrated that this 

improved random forests outperformed the original Random 

Forest methods in terms of classification performance. 
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I. INTRODUCTION 

As medical information systems in modern hospitals and 

medical institutions become larger and larger, it causes great 

difficulties in extracting useful information for decision 

support. Traditional manual data analysis has become 

inefficient and methods for efficient computer-based 

analysis are essential. It has been proven that the benefits of 

introducing machine learning into medical analysis are to 

increase diagnostic accuracy, to reduce costs and to reduce 

human resources Class imbalance is a problem influencing 

all supervised algorithms in pattern recognition and machine 

learning community. This goes back to the place it is 

occurring; which is the data. The problem is that there are 

some datasets that have an imbalance between the numbers 

of instances in different classes, i.e. the number of instances 

in some classes is more than other classes. This imbalance 

could occur with different degrees; but usually a high degree 

is noteworthy [1]. Class imbalance is relevant in some 

valuable datasets such as medical diagnosis, fraud detection, 

oil spill detection, mine classification, etc. Imbalance may 

be intrinsic or extrinsic [1]. Intrinsic imbalance is related to 

the nature of the data but extrinsic occurs due to external 

interferences such as low storage and l or time. Class 

imbalance is studied both in two class and multi class 

classification. In two class classification the class with the 

basic Data Mining Tasks consists of a number of processes:  

1 Time series analysis 2 Association analysis 3 

Classification 4 Regression 5 Cluster analysis 6 

Summarization 

II. ALGORITHM 

 Step 1: For a given training dataset, extract a new 

sample set by N times repeated random sampling   

using bootstrap method.  

 For example, from the data (x1, y1 ),...,( xn, yn) to 

build a sample ( x1 *, y1 *)....( xN *, yN  ) Samples 

which are not being extracted consist of out-of-bag 

data (OOB). 

 Step 2: Build a decision tree or regression tree 

based on sample set resulted from step 1; 

 Step 3: Repeat step1-2, result in many trees, 

composing a forest. 

 Step 4: Let every tree in the forest to vote for xi. 

 Step 5: Calculate the sum of votes for every class, 

the class with highest number of votes is the 

classification label for xi. 

 Step 6: The percentage of incorrect classification is 

the classing error ratio of random forest. 

The accuracy of classifiers is the percentage of 

correctness of prediction among the test sets. It is defined in 

(1). The sensitivity is referred as the true positive rate, and 

the specificity as the true negative rate. Both sensitivity and 

specificity are used for measuring the factors that affect the 

performance, and are computed using and (2), respectively. 

III. EXPERIMENT AND DISCUSSION WITH PIMA INDIANS 

A. Objective 

To examine changes in the Pima Indian diet composition 

that may have played a role in the dramatic rise in the 

incidence of NIDDM among Pima Indians over the last 

century.  

B. Research Design and Methods 

Investigated the composition of the foods comparable to 

those available to the Pima 100 yr ago, with the aim of 

reproducing this traditional diet as faithfully as possible for 

a dietary intervention study. An approximation of the 

traditional diet was ascertained from the ethno historic 

literature and traditional recipes. 

C. Results 

Estimated that the traditional Pima diet, although seasonably 

variable, was 70–80% carbohydrate, 8–12% fat, and 12–

18% protein. A diet analogous to the traditional Pima diet is 

largely reproducible with the foods available today. Many 

native foods are available locally and many commercial 

products can be substituted when native foods are 

unavailable. 

D. Conclusions 

The Pima Indian diet of the last century was much higher in 

carbohydrate and lower in fat compared with the modern-
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day Pima diet. Any changes that this diabetes-prone 

population can make toward their traditional diet may help 

to decrease their incidence of diabetes. 

In this section, we evaluated the improved random 

forest algorithm on Pima Indian diabetics I datasets and used 

it for PAD risk factors analysis on real clinical dataset, 

respectively. The Pima Indians' help is so important to the 

ability of doctors to understand and treat diabetes, obesity, 

and kidney disease because of the uniqueness of the 

community. There are few like it in the world when 

scientists find the codes for the genes that contribute to 

diabetes and obesity, they will be able to study how the 

genes work, and how the changes that result might 

contribute to disease. Then they will have the best clues 

available to design treatments and cures. 

Improved Algorithm random forest for medical diagnostic 

1) Read training data set data set read test 

2) No of tree  no of i/p data set &  no of class  

3) generate random forest 

4) list and select attributes  

5) create thread for each for each attributes j++ If j< 

no attributes then create thread (i)++ else 

6) create tree If i<no of tree Then create tree Else 

7) check labeled If tree is labeled Then test forest and 

cal precision and re cal Else test forest and predict 

label 

Selected from a larger data set held by the National 

Institutes of Diabetes and Digestive and Kidney Diseases. 

All patients in this database are Pima-Indian 

The number m of input variables are used to 

determine the decision at a node of the tree; m should be 

much less than M. 

1) Read training data “Read and analyzing the train 

data set. Choose a training set for this tree by 

choosing N times with replacement from all N 

available training cases. Use the rest of the cases to 

estimate the error of the tree, by predicting their 

classes” 

2) Test data “Read and load the actual test data set for 

the improved Random Forest algorithm. For each 

node of the tree, randomly choose m variables on 

which to base the decision at that node. Calculate 

the best split based on these m variables in the 

training set.  

3) Generate Random Forest “Generating the random 

forest “ 

4) List and selection of attribute “Listing and selection 

of the attributes”  

5) Creating threads for each attribute “Creating 

threads for each attribute and running them parallel 

which indeed improves the efficiency of the overall 

system.”  

6) Creating Tree “Creating tree for the attribute” 

7) Check Labeled or Not “Checking for the labeled or 

not. If labeled then calculate the precision and 

recall for the same. If not labeled then test the 

forest and predict the label and finally algorithm 

terminates showing the overall statistics of the 

processing done by it.” 
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IV. RESULTS OF ALGORITHM 

 

V. RESULTS IN GRAPH 

 

VI. CONCLUSION AND FUTURE WORK  

We present an improved random forest algorithm by 

simultaneously taking into account of a new feature 

weighting method and the tree selection method to 

categorize text documents. Our algorithm can effectively 

reduce the upper bound of the generalization error and 

improve classification performance. 
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