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Abstract:  Thyroid hormone produces the thyroid glands which influences the metabolic activities in our body. Abnormal production 

of hormone produces thyroid disorders. When the production of thyroid hormones are more then we call that as hyperthyroidism 

On the other hand when it is less then we call that as hypothyroidism. Data mining classification techniques plays a vital role in 

predicting thyroid diseases. The initial step in data mining process is that the datasets are sorted in order. The next step is you 

identify the patterns and relationships. In this paper a comparison analysis is done based on the thyroid dataset and classification 

techniques available in data mining. The classification techniques used are k nearest neighbors, Support vector machine, j48, 

Bagging and Naïve Bayes 

Index Terms -. 
 Hypothyroidism, K nearest neighbors, Support vector machine, j48, Bagging, Naïve Bayes.  

I. INTRODUCTION 

       In health care services, classification of data mining plays a major role in data mining. This is one of the significant and the 

most challenging task to diagnose the various health conditions and to give the proper treatment in the early stage of the disease.  

        People from all over the world have been suffering from various health issues like diabetes, heart disease, typhoid, 

tuberculosis, kidney disease etc. [1] [2]. For example, the thyroid disease can cue diagnosed and detected through some clinical 

investigations and blood tests. Data mining techniques detect the thyroid disease in an early stage and also at lower cost.  

  From the thyroid gland the hormones are triggered by the indecorous excretion of thyroid hormones released which is one 

of the important organ situated in the front of the neck and below the Adam's apple. The two types of thyroid glands are levothyroxine 

or T4 and triiodothyronine or T3.These hormones help in production of balanced amount of proteins, regulating the temperature of 

body, and maintaining overall production of energy [3]. Thyroid disease occurs when thyroid gland stop to functioning properly and 

are mainly divided into hypothyroidism and hyperthyroidism [4]. 

 

 
Fig1: Woman affected with thyroid disease 

 

 

 

         The surplus and poor discharge volume of thyroid hormone will cause hyperthyroidism and hypothyroidism respectively. 

The common symptoms of hyperthyroidism are sudden weight loss, rapid heartbeat, nervousness, etc. and hypothyroidism has weight 

gain, fatigue, weakness, shivering etc. One of the most common reason occurred due to hyperthyroidism is Graves’ disease [5].  

The second part of the paper enlightens the related work in diagnosis of thyroid storm and myxedema which may lead to death 

[6]. In this research work, a trained classification prototype is like K- nearest neighbor (KNN), support vector machine (SVM), 

decision tree (DT) and Naïve Bayes (NB) for the diagnosis of thyroid diseases. The third part encompasses the respective dataset and 

methods. The fourth part signifies the results and discussion based on the research.  

 

II.RELATED WORK: 

 

K. Rajam et.al observed data mining supervised functionalities Naïve Bayes, decision tree, back propagation, Support vector 

machine classifies thyroid disease at earlier stage. Results assessed based on parameters accuracy, performance, speed, and cost 

initiate effective for treatment of the patient [7]. 
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 Liyong Ma, Chengkuan Ma et.al suggested capable way using convolutional neural network to notice disease illnesses on 

SPECT datasets. Suggested approach result worked better than existing methods [8]. 

 Eystraints G[9]have proposed a computer-aided diagnosis(CAD) system model named as TND(Thyroid Nodule Detector).It 

is used for the discovery of nodular tissue in ultrasound(US)thyroid images and videos acquired during thyroid US examinations. 

Marissa Lourdes De Ataide et.al applied a two multilayer perceptron classifier for classifying thyroid diseases into three main 

classes as euthyroid, hyperthyroid and hypothyroid and to categorize hypothyroid disease into primary, secondary and tertiary 

hypothyroid with dedicated on extreme accuracy in minimum time. This classifier gave good accuracy of classification [10].To reduce 

problem [11], [12], [13], [14], applied neural network for analyzing thyroid problem. 

 Fatemeh Saiti et.al, applied Genetic Algorithms Using Support Vector Machine for thyroid verdict [15]. G. Rasitha Banu 

predicted problem using Linear Discriminant Analysis (LDA) - Data Mining approach [16]. 

. 

III. MATERIALS AND METHODS 

The dataset for this research work are collected from kaggle data explorer (Thyroid dataset). A data set is usually described as the 

group of data. Predominantly it is associated with the alike to a database table in which each and every column determines the distinct 

variable and every row denotes the member of the data set. The values for the entire variable will be distributed in the list.  

 In this dataset more than 150 patients are tested with hypothyroid with all age groups and with various attributes. 

Age:      continuous. 

Sex:              M, F. 

On thyroxin:              f, t. 

Query on thyroxin:              f, t. 

On ant thyroid medication:             f, t. 

Sick:               f, t. 

Pregnant:              f, t. 

Thyroid surgery:             f, t. 

I131 treatment:             f, t. 

Query hypothyroid:              f, t. 

Query hyperthyroid:              f, t. 

Lithium:                f, t. 

Goiter:    f, t. 

Tumor:    f, t. 

hypo pituitary:   f, t. 

 

Psych:    f, t. 

TSH measured:   f, t. 

TSH:    continuous. 

T3 measured:               f, t. 

T3:    continuous. 

TT4 measured:   f, t. 

TT4:    continuous. 

T4U measured:   f, t. 

T4U:    continuous. 

FTI measured:   f, t. 

FTI:    continuous. 

TBG measured:   f, t. 

TBG:    continuous. 

Referral source:  WEST, STMW, SVHC, SVI, SVHD, other. 

 

Table1: Attributes and Values in Thyroid dataset 

 

 

 

 

 

3.1 K nearest Neighbor (KNN) Classifiers: 

 

K-nearest neighbor (KNN) is a supervised method as well as non-parametric. The input feed depends on the K closest 

instances existing in the feature. The output which is generated depends on whether KNN is Classification or regression methods 

[17] [18].When there is requirement for prediction for the data that are undetected instances, the KNN algorithm will search through 

the training data instances for the k-most similar instances. The prediction attribute of the most similar instances is summarized and 

returned as the prediction for the undetected instance [19]. 

KNN Classifiers are based on learning by similarity, it is being compared with a given test tuple with training tuples that are 

alike to it. Each tuple signifies a point in an n-dimensional space. When an unknown tuple is given as input, a k nearest neighbor 

classifier searches the pattern space for the k training tuples that are closest to the unknown tuple. Created on these k training tuples 

are the k “nearest neighbors” of the  tuple which is unknown which is  categorized by a mainstream vote of its neighbors, and  

allocated to the class most mutual amongst its k-nearest neighbors. When a training tuple k-Nearest Neighbor is assumed it stores 

and pauses until it is specified a test tuple.  
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Fig2: K nearest neighbors 

 

3.2 Support Vector Machine  

Support vector machine (SVM) is a also a supervised learning classification technique that are utilized to inspect the data for 

regression and classification methods [20].It builds an best hyper plane in a high- or infinite- dimensional space in which new 

instances are allocated to one group or the other one[21].The division  of data is attained by the hyper plane is generally done, that 

has largest distance to the neighboring training data point of any class   since in general the greater the margin the lesser the generality 

error of the classifier [22].  

 
J48 Algorithm  

 

Correctly Classified Instances        3765               99.8144 % 

Incorrectly Classified Instances         7                0.1856 % 

Kappa statistic                                   0.9872 

Mean absolute error                          0.002  

Root mean squared error                   0.0288 

Relative absolute error                       2.7772 % 

Root relative squared error                15.1421 % 

Total Number of Instances                  3772      

 

 

 

3.3 Naïve Bayes Algorithm: 

Naïve is one of the most accessible and skilful algorithm in data mining techniques. The Naïve Bayes is also called as eager 

learner since they have the ability of constructing a model straightaway after a training set is given. Naïve Bayes classifier is based 

on Bayes theorem based on conditional probability. Naive Bayes theorem is stated as 
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 P (Cj/ d) = P (d/ Cj) P Cj /P (d) 

P(Cj|d) represents the chance of instance „d‟ being in class Cj. P(d|Cj) represents the probability of generating instance „d‟ given 

a class Cj. P(d) means the probability of instance ‟d‟ happening. The main benefit of Naive Bayes is that it trains and categorizes 

occurrences faster and is not sensitive 

 

 

Naïve Bayes Classifier : 

Correctly Classified Instances        3594               95.281  % 

Incorrectly Classified Instances       178                4.719  % 

Kappa statistic                                                       0.6008 

Mean absolute error                                              0.0357 

Root mean squared error                                        0.1382 

Relative absolute error                                       48.9161 % 

Root relative squared error                               72.5471 % 

         To irrelevant features. 

Total Number of Instances                       3772      

 

 

Bagging Classifier: 

Correctly Classified Instances        3760               99.6819 % 

Incorrectly Classified Instances        12                0.3181 % 

Kappa statistic                                                       0.9782 

Mean absolute error                                              0.0035 

Root mean squared error                                       0.0364 

Relative absolute error                                         4.7406 % 

Root relative squared error                                 19.1213 % 

Total Number of Instances                    3772   

  

 

IV. CONCLUSION AND FUTURE WORK: 

 

The experimental results shows that the J48 classifier has the highest accuracy of 99.8% other classifiers like Bagging and 

Naïve Bayes has the accuracy of 99.6% and 95.2% respectively.  The research has been carried out using classification data mining 

techniques for the analysis of thyroid disease. For this drive, K nearest neighbor, Support vector machine, Decision tree and Naive 

Bayes classifiers have been utilized. In our future work merging some of  the algorithms and classifiers like bagging, boosting ,j48 

and ensemble algorithm can be done and investigate the results for better results with the thyroid dataset. 
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