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Abstract : - This paper is being written to serve as a resource for research scholars interested in 

the prediction of thyroid disease. To predict and evaluate the performance of different machine 

learning techniques, three algorithms were widely used, namely logistic regression, decision 

trees, and k- nearest neighbour (kNN) algorithms. This study represented the intuition of how to 

predict thyroid disease and highlighted how to use logistic regression, decision trees, and kNN 

as classification tools. Thyroid data set of machine learning repository from UC Irvin knowledge 

discovery in databases archive was used for this. 

 

Keywords :- Decision Tree, Thyroid Disease, K-nearest neighbour, Logistic Regression 
 

 

INTRODUCTION 

 
In India, one out of every ten people suffers from thyroid disease. Thyroid disease primarily 

affects women between the ages of 17 and 54. Thyroid amplification causes cardiovascular 

complications, an increase in blood pressure, and an increase in cholesterol levels, depression, 

and decreased fertility. 

The thyroid gland produces two active thyroid hormones, total serum thyroxin (T4) and total 

serum triiodothyronine (T3), to control the body's metabolism. These hormones are required for 

the proper functioning of each cell, tissue, and organ, in overall energy yield and regulation, and 

in the production of proteins in the regulation of body temperature. 

The functional behaviour of the thyroid disease represents the idea for thyroid disease diagnosis 

and therapy and is the key in most thyroid diseases. Thyroid disease is classified into three types: 

euthyroidism, hyperthyroidism, and hypothyroidism, which denote normal, excessive, or 

defective thyroid hormone levels. The condition euthyroidism depicts normal thyroid hormone 

production and poor alternate therapy. 

The enormous measure of information can be taken care of utilizing the AI procedures. 

Characterization models are appropriate for the arrangement and qualification of the information 
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classes. The treatment of both mathematical and straight out values should be possible by the 

grouping processes. Classification is a two-step grouping model in the stage one, in view of 

some preparation information, a model is developed, and in sync two, an obscure tuple is given 

to the model to classify into a class mark. 

In human existence, the grouping has an extraordinary impact. The examination of various 

grouping procedures is a non-paltry and has an incredible reliance on the informational index 

properties. In the measurements local area, strategic relapse, choice tree and k-closest neighbor 

have a regarded position for grouping issues. 

In view of the exploration works and writing audit, very little work has been finished in the 

characterization strategies for patients pruned by the thyroid sickness. The techniques for 

arrangement utilized are the notable strategies. To zero in on the above-talked about issues, this 

paper makes sense of the utilization of three characterization AI calculations: strategic relapse 

order, choice tree arrangement and closest neighbors grouping to order individuals pruned by 

thyroid sickness utilizing the thyroid illness information base. The paper make sense of 

exhaustively about the readiness, preparing and testing of the information, bit by bit depiction 

of every one of the procedures utilized, and an examination of the precision of the techniques 

utilized in the expectation. 

 

                                                               Research Methods 

 

Logistic regression is a generally excellent strategy to portray and test speculations for the two 

downright qualities. Logistic regression is utilized for characterization utilizing a straight choice 

limit. Logistic regression works by first searching for straight choice limits between the 

examples of various classes. Then, the strategic capability is utilized to get the likelihood of 

belongingness to each class characterized concerning the choice limits. 

The overall equation for the calculated logistic regression classification is: 

 

                                     logistic(η) = (1/1+exp(−η)) 
 

The decision tree utilizes the AI procedure to take care of the issue of grouping and expectation. 

Hubs and leaves are the two components of which the choice trees are framed. Hubs help in the 

testing of a specific attribute and leaves addresses a class. 

The decision tree execution is hierarchical methodology. The tree is work with the objective to 

accomplish the greatest homogeneity in leaves as could be expected. The ceaseless division of 

leaves from non-homogenous to homogeneous is the main pressing issue of this calculation. The 

means of preparing, arrangement and testing are simple and quick in choice trees. It gives ease 

to the clients to acquire the data by the tree portrayal of the information. 

The center calculation utilized here is the ID3. It is a voracious inquiry procedure with no 

backtracking of the whole possible branch. The calculation utilizes the entropy and data gain to 

track down the conceivable outcomes. 

 

1. Entropy:- 

 

E=−∑i=1Npilog2pi 
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2. Information Gain:- 

 

Gain=Eparent−Echildren 

 

 

Following advances are utilized to pursue a decision tree: 

 

•  Information arrangement 

• Information parcel into preparing, approval and testing set 

• Choice of characteristic: a technique to choose the ''best'' conceivable quality for the 

parting by the choice tree model 

• Assessment of the model 

 

In the kNN grouping, the learning depends on relationship that the test tuple is planned by 

contrasting and the preparation tuples that are like it. At the point when given an obscure piece 

of information, a k-closest neighbor classifier finds the example space for the k preparation 

tuples that are nearest to the obscure data of interest. The obscure tuple is grouped by a greater 

part of its neighbors, and gets doled out to the class generally normal among its k-closest 

neighbors. On giving a preparation tuple k-closest neighbor just stores it and holds on until it is 

given a test tuple. In this way, it is a ''sluggish student'' as it stores the preparation tuples or the 

occurrences, they are otherwise called ''case based students''. 

 

The k-closest neighbor calculation depends on the distance of the closest neighbors and uses the 

accompanying distance formulae to find the closest neighbors: 

 

1. Euclidean Distance:- 

 

 

 

2. Manhattan Distance:- 

 

 
 
3. Minkowski Distance:- 
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4. Hammimg Distance:- 

 
d(C) = min{d(c1,c2) | c1, c2 € C, c1 = c2} 

 

In this work, Euclidean distance is utilized. 

 

Following four stages are utilized to do the kNN order: 

 

• Gauge the distance metric between the test significant piece of information and every one 

of the named data of interest. 

• Request the named data of interest in the rising request of distance metric 

 •Select the top k-marked data of interest and take a gander at the class names 

• Find the class mark that larger part of these k-named information focuses have and appoint 

it to the test data of interest. 

 

      

                                                     Result and Analysis 
 
The perception of the preparation informational collection will be same for all the three 

characterization techniques. The perception of the new thyroid informational collection is 

displayed in the figure. 

 

The investigation and clarification of every calculation is accounted for beneath. 

 

Logistic Regression Classification:- 

 

The calculated grouping characterizes the information in light of the sigmoid capability. The 

order of the thyroid informational collection by calculated relapse grouping is displayed in Fig. 

1b. The information are separated into three sections: 

• Preparing set (70%) 

• Approval set (15%) 

• Test set (15%) 

On assessing the calculated relapse classifier on this thyroid informational collection, it shows 

an approval misclassification level of 18.75% and test misclassification level of 15.625%. The 

disarray network drawn on the irregular choice of test information on the arbitrary determination 

of preparing information is displayed in Fig. 1c. The confusion matrix makes sense of about the 

how much the model is precise. The equation for the estimation of accuracy from the confusion 

matrix is given as:- 

 

Accuracy = (TP + TN)/ (TP + TN + FP + FN) 
 
 
 

Decision Tree:- 

 

Absolute serum thyroxin and complete serum triiodothyronine are chosen as the component 

names for settling on the choices. The class that the result produce will be class 0 (having 

thyroid) and class 1 (ordinary). To set up the model, informational index is partitioned into 

preparing set (70%), approval set (15%) and test set (15%). 
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On assessing the exhibition of the calculation, it shows approval misclassification level of 12.5% 

and test misclassification level of 3.125%. 

The confusion matrix is drawn here for computing the exactness of the model is displayed in 

Fig. 1d. 

 

While applying the calculation at irregular picked a point [4.2 1.2] as question point. The genuine 

class of the question point is 0. On applying the calculation, the closest neighbors of the question 

point are: ([4.2 1.2] [4.2 0.7] [4.7 1.1] [3.6 1.5] [4.7 1.8]), classes of the closest neighbors are: 

([1] [0] [0] [0] [0]) and anticipated class for inquiry point is likewise 0. The perception of 

working of kNN is displayed in Fig. 1e. 

 

On assessing the exhibition of the k-NN classifier, the test misclassification rate = 3.125%. 

The confusion matrix of the test information is displayed in Fig. 1f. 

 
 
Table 1 Result analysis 
 
 

 

 Logistic regression classification (%) Decision tree classification (%) k-NN classifier 

(%) 

Test misclclassification percentage 

 

18.75 12.5 3.125 

Validation misclassification percentage 

 

15.625 . 3.125 6.25 

Accuracy 

 

81.25 87.5 96.875 

 

 
 
Table 2 Compare with previous work 
 
 

 

Researc algorithms 

 

Decision tree accuracy kNN acc Accuracy 

Ankita Ty Ritika mehra  

 

75.76% (Much lower accuracy) 98.62% (lilittle better accuracy) 

Proposed  method 87.5% 96.875% 

 

 

 
 
Table 3 Compare with previous work 
 
 

 

Researc algorithms 

 

Decision tree accuracy kNN acc Accuracy 

Rafi khan  98.89% (B better accuracy) 91.62% (     much lower accuracy) 

Proposed  method 87.5% 96.87% 

 

 

 

 

 

 

 

 

 

http://www.jetir.org/


© 2021 JETIR August 2021, Volume 8, Issue 8                                                             www.jetir.org (ISSN-2349-5162) 

JETIR2108663 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org f480 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig.1 (a) Visualization of data set. (b) Visualization decision boundary of logistic regression model. (c) 

Confusion matrix of logistic model. (d) Confusion matrix of decision tree. (e) Working of the kNN algorithm. 

(f) Confusion matrix of kNN model 

 

From our examination work, it is demonstrated the way that how could thyroid illness be 

anticipated and give an intuition how to apply the calculated relapse, choice tree order and kNN 

calculations. As indicated by the informational collection, the accompanying outcomes results 

are gotten. 
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The outcome (Table 1) shows that the kNN classifier is a superior calculation for this 

informational collection in thyroid sickness expectation. 

The proficiency of a calculation relies on the informational index and its highlights chosen for 

the expectation. A few papers composed during 2018-2020 have less exactness than proposed 

calculations, and a few calculations have a superior precision which is because of the 

informational collection they have picked. The paper given has shown less exactness in the event 

of choice tree, while if there should arise an occurrence of kNN they have better precision 

displayed in Table 2: compare with previous work. 

The UCI thyroid vault itself contains numerous informational indexes for thyroid illness. For 

proposed work, ''new-thyroid'' informational index has been taken. The paper creators could 

have taken various informational index of a similar UCI thyroid storehouse. This is the 

explanation of variety of result. One more work has shown substantially less precision if there 

should be an occurrence of kNN (91.82%) while choice tree has a superior exactness of 98.89% 

addressed in Table 3: compare with previous work. 

 

Code & Output:- 
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Conclusion & Future Work 

 
Rafikhan has utilized a clinical information of Kashmir of 807 patients and UCI thyroid 

storehouse of ''new thyroid'' has just 215 examples. Proposed strategy has not taken this 

informational index for thyroid expectation; it will consider in future work and measure 

exactness utilizing choice tree and kNN. Consequently, as per the informational collection which 

is utilized in this work, the exactness acquired is palatable. 

The ongoing situation is of the creating of the models that assistance in the different areas of life 

utilizing the AI. The accessibility of information and its age step by step expanded an 

opportunity for the PC researchers to make expectation and examination on such informational 

collections that improve the human existence and solace. This study is worry with this 

inspiration. The forecast and grouping of any information relies upon the informational 

collection itself and the different algorithms that are utilized. On the off chance that anybody 

coordinates a superior informational index of continuous and applies different other machine 

inclining and profound learning calculations, for example, SVM, Naive Bayes, auto encoders, 

ANNs and CNNs then, at that point, further improved results might be accomplished. 
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