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ABSTRACT

Based on classification A significant part of many medical services is played by machine learning. The most important and difficult responsibility in the medical
industry is to correctly diagnose the patient's health conditions and to start treating the sickness as soon as possible. Let's use thyroid disease as an illustration.
The typical and conventional approaches to thyroid diagnosis include a careful examination as well as numerous blood testing. The major objective is to
accurately and promptly identify the disease in its earliest stages. The use of machine learning techniques in the medical profession is crucial for accurate
decision-making, accurate disease diagnosis, and patient cost and time savings. This study's objective is to use categorization to predict thyroid illness. following
predictive modeling. This study aims to predict thyroid disease using predictive modelling classification, followed by binary classification using decision trees
ID3 and Naive Bayes algorithms. The Decision Tree algorithm is used to test for the presence of thyroid in the patient after retrieving the Thyroid Patient dataset
with the correct attributes. Additionally, if thyroid is found, the Naive Bayes algorithm is used to determine the patient's thyroid stage.

1. Introduction

Diagnosing thyroid illness is not an easy task. It calls for numerous steps. The typical, conventional approach is a thorough physical examination and
numerous blood samples for blood tests. A model that can identify thyroid disease at its very earliest stages is therefore essential.

About The Thyrod

located near the base of the human neck, this endocrine gland has the shape of a butterfly. The thyroid gland plays a crucial part in the growth and
development of the human body as well as in maintaining and balancing the human metabolism. Blood circulation, body temperature regulation,
muscle strength, and brain function are among the critical functions carried out by the thyroid gland [1]. Therefore, adequate thyroid hormone secretion
results in a healthy human body. Any damage to or improper functioning of the gland may adversely impact the normal human body functioning. The
health of people will suffer if there is either little or high hormone secretion[2].

Motivation

The majority of people in the world are afflicted by thyroid diseases and disorders, which are common hormonal issues. Thyroiditis and thyroid cancer
are two conditions and illnesses related to the thyroid. One of the most noticeable pure endocrine glands, the thyroid is found in the front of the neck
and surrounds the trachea.

An increasing thyroid prediction accuracy will enhance thyroid problem identification, which is a measure of the likelihood that a better result will be
obtained when more data are used.

Aim and Objective(s) of the work

Aim:

The aim of project is to predict Thyroid Disease at Early Stages of diagnosis

Project objectives:

Numerous issues that seem unconnected to one another, such as significant changes to your weight, energy level, digestion, or mood, might be brought
on by thyroid issues.

Discover the symptoms of thyroid disorders so you can receive treatment if necessary. The thyroid is a tiny but potent gland with a butterfly form that is
situated in the front of your neck.
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2.CLASSIFICATION TASKS

A. Predictive Classification Modeling
The Classification Predictive Modeling operates by using the provided example input data to forecast the matching class label.

A strong train dataset is necessary for the development of a classification model in order for it to accurately learn behaviour and anticipate potential
outcomes.

In Classification Predictive Modeling, there are four primary tasks.

Classification in Binary

Classification with Multiple Levels

Classification Using Multiple Labels

Uneven Classification

A classification using just two class tags is referred to as a binary classification. Decision Tree, Logistic Regression, and Nave Bayes are a few
examples. More than two class tags are used in multi-class classification. When there are more classifiers, this type of categorization is highly helpful.
Multi-Class Classification can also use the Binary Classification Algorithms. For this kind of categorization problem, Random Forest can serve as an
illustration. In a multi-labeled classification, there are two or more class tags, and one or more of those class tags can also be used to predict the
outcomes of other class tags. Multi-Label Decision Trees and Multi-Label Random Forests are a couple of examples. When there is an uneven
distribution of the number of the example classes in a classification set, it is said to be imbalanced.

3. DIAGRAMMATICAL DESIGN

Proposed machine learning classification model for thyroid disease diagnosis

Decision
Thyroid Tree

Train /'

Dataset

Thyroid
Presence

Thyroid \. Naive YES

Test Bayes
Dataset NO

Determine the thyroid
Mo stage

stage (minor, major and P !
- determination
critical)

Thyroid System

Thyroid System

Hypothalamus
| Thyrotropin-releasing
Anterior pituii@ly gland® horymonep(TRH) 9

Thyroid-stimulating

|
Negative feedm‘\ hormone (TSH)

Increased metabolism
Growth a\d‘dﬁv’élopment
\ /



International Journal of Research Publication and Reviews, Vol 3, no 11, pp 3054-3057,November 2022 3056

Thyroid Dysfunction

THYROID DYSFUNCTION

stepintomygreenworid.com

T
HYPO HYPER
THYROIDISM THYROIDISM
PUFFY FACE BULGINGEYES
SLOW HEARTBEAT AT
WEICHT GAN RAPID HEARTBEAT
CONSTIPATION R AU
SRS RECULAR GAS
ARTHRIMS SorTIARS
COLO INTOLEREANCE KLEEPING DIFFICULTIES
DEPRESSION HEAT INTOLERANCE
DEYONRE BFERTILTY
FATIGUE RRITABRITY
MEMORYLOSS MUSCLE WEAKNESS
HEAVY MENSTRUAL NERVOUSNESS
| |PERIOOS v SCANT MENSTRUAL
\ Musceacnes )/ \ PERIODS Y,
¥ stepintomygreenworld.com '

4 TECHNOLOGY

1.Collecting data The Kaggle Machine Learning website's Thyroid Dataset is used[6].
2. Cleaning and processing the data The qualities of the dataset are taken into account in order of importance. The traits that are most directly linked to
thyroid disease are taken into account, while the others are ignored. The values of the attributes might be continuous or boolean (True/False).
3. Machine learning model Among the qualities taken into consideration, a train dataset is produced and provided as the input to the classification-
based supervised ML model.
4. Learning To produce the findings, the suggested model uses a decision tree and the Naive Bayes method.
. The thyroid patient record's inputted values are calculated by the decision tree algorithm. The train dataset is used as the basis for the
calculation. Therefore, the accuracy of the algorithm increases as the number of records in the train dataset increases.
. The algorithm produces yes or no values, i.e., whether the patient has thyroid illness or not.
. The Naive Bayes method is then used to determine which stage the patient is now in if the patient's output value is true. This provides the
medical team with a significant advantage in the quick diagnosis of thyroid disease and the avoidance of unneeded lab testing.
. There are three stages of thyroid disease in this patient: minor, major, and critical. If the Decision Tree produces a thyroid true or positive
result, the Naive Bayes technique is used. The Naive Bayes algorithm is a supervised learning method used in machine learning that is based
on the Bayes' Theorem.

5.COMPARATIVE ANALYSIS

The outcomes of the suggested hypothyroidism detection model are shown in this section.

the performance data of naive Bayes, decision tree, random forest, multiclass classifier, and ANN for each class, i.e., negative, compensated, primary,
and secondary in the dataset, in terms of precision, accuracy, recall, F1-score, and ROC.

The outcomes demonstrate that the random forest model has the highest precision for negative, compensated, and primary classification, respectively,
with precision values of 0.998, 0.97, and 0.957, respectively. Similarly, the random forest outperforms other models included in the study when it
comes to recall, F1-score, and ROC.

6. CONCLUSION

In this section, the results of the suggested hypothyroidism detection model are displayed. The naive Bayes, decision tree, random forest, multiclass
classifier, and ANN performance data in terms of precision, accuracy, recall, F1-score, and ROC for each class, including negative, compensated,
primary, and secondary in the dataset. The results show that the random forest model, with precision values of 0.998, 0.97, and 0.957, respectively, has
the highest precision for negative, compensated, and main classification. Similar to recall, F1-score, and ROC, the random forest performs better than
other models used in the study.
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