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Abstract:With the enormous amount of data and information that must be processed, particularly in the health
system, machine learning algorithms and data mining techniques play a critical role in data management. We
employed machine learning techniques to examine thyroid disorders in our study. The purpose of this study is to
classify thyroid disease into three categories: hyperthyroidism, hypothyroidism, and normal. To accomplish
this, we used data from Iraqi citizens, some of whom have hyperthyroidism and others who have
hypothyroidism. Support vector machines, random forest, decision tree, naive bayes, logistic regression, k
nearest neighbours, multilayer perceptron (MLP), and linear discriminant analysis are all terms that refer to
support vector machines.
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1. INTRODUCTION:
Thyroid disease is a subgroup of endocrinology that is widely misunderstood and underdiagnosed [1]
[2].According to the World Health Organization, thyroid gland problems are the second most common
endocrine disorder in the world, after diabetes. Hyper functioning hyperthyroidism and hypothyroidism affect
approximately 2% and 1% of people, respectively. Men account for roughly a tenth of women's prevalence.
Hyperthyroidism and hypothyroidism can be caused by thyroid gland dysfunction, pituitary gland dysfunction,
or hypothalamus dysfunction. Goiter or active thyroid nodules may become prominent in some places due to
dietary iodine shortage, with a prevalence of up to 15%. Additionally, the thyroid gland can be the site of
several types of malignancies and can be a dangerous region for endogenous antibodies to wreak havoc
(autoantibodies) [3].
According to experts, early disease detection, diagnosis, and treatment are critical for preventing disease
progression and possibly death. Early detection and differential diagnosis improve the chances of successful
treatment for a variety of various types of abnormalities. Despite extensive research, clinical diagnosis is
frequently regarded as a challenging task [4].
At the base of the throat, the thyroid gland is a butterfly-shaped gland. It is composed of two active thyroid
hormones, levothyroxine (T4) and triiodothyronine (T3), which regulates brain activities such as body
temperature regulation, blood pressure control, and heart rate regulation. Similarly, thyroid disease is one of the
most widespread disorders worldwide, and it is typically caused by an iodine deficit, but can also be caused by
other reasons. The thyroid gland is an endocrine gland that produces and secretes hormones into the
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bloodstream. It is located in the centre of the body's front. Thyroid gland hormones aid in digestion and help
keep the body wet, balanced, and so on. Thyroid hormones such as T3 (triiodothyronine), T4 (thyroid hormone),
and TSH (thyroid stimulating hormone) are used to monitor thyroid activity (thyroid stimulating hormone).
Hypothyroidism and hyperthyroidism are the two forms of thyroid disorder. Data mining [5] is a semiautomated technique for discovering relationships within large datasets.
Machine learning algorithms are one of the most effective solutions to numerous difficult-to-solve situations [6].
Classification is a data extraction technique (machine learning) that is used to predict and identify a variety of
diseases, including thyroid disease, which we researched and classified here because machine learning
algorithms play a significant role in classifying thyroid disease and because these algorithms are fast and
efficient [7]. Although computer learning and artificial intelligence have been used in medicine since the field's
inception [8], there has been a recent push to consider the need for machine learning-driven healthcare solutions.
As a result, analysts believe that machine learning will become increasingly prevalent in healthcare in the
coming years [9].
Hyperthyroidism is a condition in which the thyroid gland produces an abnormally high amount of thyroid
hormones. Increased thyroid hormone levels are the cause of hyperthyroidism [10]. Dry skin, increased
temperature sensitivity, hair thinning, weight loss, increased heart rate, hypertension, excessive perspiration,
neck enlargement, anxiousness, menstrual cycles becoming shorter, irregular stomach movements, and hands
shaking are some of the symptoms [11]. Hypothyroidism is a medical term that refers to an underactive thyroid
gland.
Hypothyroidism is a condition that results from a decrease in thyroid hormone production. In medical words,
hypo denotes insufficient or less. Hypothyroidism is mostly caused by inflammation and thyroid gland damage.
Obesity, a slow heart rate, increased temperature sensitivity, neck swelling, dry skin, numb hands, hair loss,
irregular menstrual cycles, and intestinal difficulties are just a few of the symptoms. These symptoms can
worsen over time if left untreated [12].

2. Review of Literature:
KhushbooChandel [13] in this study, thyroid disorders are identified using various classification models based
on characteristics such as TSH, T4U, and goitre. This reasoning is supported by a variety of grouping
techniques, including K-nearest neighbour. The algorithms Naive Bayes and support vector machines are used.
The experiment was conducted using the Rapid miner instrument, and the results reveal that K-nearest
neighbour is more effective in detecting thyroid disease than Naive Bayes. The researchers employed data
mining classifiers to diagnose thyroid disorders. Thyroid dysfunction is critical to consider while diagnosing an
illness. In this work, KNN and Naive Bayes classifiers were utilised. Rapid miner is used to compare the
performance of these two classifiers. The K-nearest neighbour classifier was found to be the most accurate, with
93.44 percent accuracy, while the Naive Bayes classifier had 22.56 percent accuracy. The proposed KNN
algorithm enhances classification accuracy, which results in enhanced performance.
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As a result, because Naive Bayes can only have a linear, elliptic, or parabolic decision boundary, KNN's
decision boundary consistency is a significant advantage. KNN outperforms the majority of approaches due to
the interdependence of the components.
RasithaBanu, G. Thyroid disease is one of the most prevalent ailments in humans. The hypothyroid data utilised
in this investigation were obtained from the University of California, Irvine's data repository (UCI). The entire
study effort will be conducted using the platform Waikato Environment of Information Analysis (WEKA). It
was discovered that the J48 technique is more effective than the decision stump tree strategy. Disease diagnosis
is a difficult task in the field of health care. Numerous data mining techniques are employed in the decisionmaking process. We applied dimensionality reduction to extract a selection of characteristics from the original
results, and we defined hypothyroidism using J48 and decision stump data mining classification approaches.
The uncertainty matrix is used to evaluate the precision and error rate of the classifier output. The J48
Algorithm has a precision of 99.58 percent, which is higher than the decision stump tree's precision, and a lower
error rate than the decision stump.
Dr. Syed MutaharAaqib, Umar Sidiq, and Rafi Ahmad Khan [15] Classification is one of the most widely used
supervised learning data mining techniques. It is used to characterise preset data sets. The classification is
frequently used in the healthcare sector to aid in medical decision-making, diagnosis, and administration. The
data for this study were obtained from a reputable Kashmiri laboratory. The research will be conducted entirely
on the ANACONDA3-5.2.0 platform. Classification methods such as k nearest neighbours, support vector
machine, decision tree, and Nave bayes may be employed in an experimental investigation. At 98.89 percent
accuracy, the Judgment Tree is the most accurate of the other classes.
Mrs K Sindhya [16] Thyroid disease is a chronic ailment that affects millions of individuals worldwide. Data
mining in healthcare is achieving outstanding outcomes in terms of disease prediction. The predictive accuracy
of data mining techniques is high, while the cost of prediction is low. Another big advantage is that prediction is
a rather quick process. In this work, I analysed thyroid data using classification algorithms and arrived to a
conclusion. The efficacy of a model is essentially governed by two things. The first is the precision of the
prediction, and the second is the time required to make the prediction. According to our research, Nave Bayes
forecasts in just 0.04 seconds. It is, however, less precise than J48 and Random Forest. When we looked at
prediction accuracy, we found that the Random Forest model was 99.3 percent accurate. However, the model
takes longer to develop than the other two iterations. As a result, we may claim that J48 is the best model for
hypothyroid prediction because its accuracy is 99 percent, which is among the greatest, and it runs in 0.2
seconds, much less time than the Random Forest model.
AKGÜL, Göksu, and coauthors [17] The purpose of this work is to propose a strategy based on data mining for
increasing the precision of hypothyroidism diagnosis by merging patient questions and test findings into the
diagnosis process. A secondary objective is to mitigate the hazards associated with dialysis interventional trials.
The conclusive conclusion the new samples' hypothyroid status was assessed using data from the UCI machine
learning database, which contained 3163 samples, 151 of which were hypothyroid and the remainder were
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normal. Different sample strategies were employed to eliminate the imbalanced distribution, and Logistic
Regression, K Nearest Neighbor, and Support Vector Machine classifiers were utilised to create models to
diagnose hypothyroidism. In this context, the thesis established the effect of sample methodologies on the
diagnosis of hypothyroidism. Of all the models created, the Logistic Regression classifier delivered the best
results. For this study, which was trained on the data set using over-sampling approaches, the precision was 97.8
percent, the F-Score was 82.26 percent, the region under the curve was 93.2 percent, and the Matthews
correlation coefficient was 81.8 percent.
K. VijiyaKumar et al. The purpose of this study is to develop a method for reliably and early detection of
diabetes in a patient by utilising the Random Forest algorithm in a machine learning technology. Random Forest
algorithms are a subclass of ensemble learning algorithms that are frequently used for classification and
regression applications. The performance ratio is superior to that of other methods. The proposed model
produces the best outcomes for diabetic prediction, and the results indicate that the prediction system is capable
of projecting diabetes disease accurately, effectively, and most importantly, quickly.
VikasChaurasia, Saurabh Pal, and B. B. Tiwari Breast cancer is the second most frequent type of cancer in
women, after all other types. This research paper's objective is to present a breast cancer study that utilises
cutting-edge approaches. By adding recent scientific developments, we can improve breast cancer survivability
modelling models. We constructed prediction models for 68 3 breast cancer cases using a large dataset and three
widely used data mining algorithms (Nave Bayes, RBF Network, and J48). To compare the accuracy of the
three prediction models, we employed 10-fold cross-validation procedures to determine the unbiased estimation
of the three models. The findings indicate that visiting the Bay is quite safe (based on an average precision
Breast Cancer dataset). The RBF Network is the second-best predictor, achieving 93.41 percent accuracy on the
holdout sample (better than any other predictor reported in the literature), and Nave Bayes is the third-best
predictor, achieving 97.36 percent accuracy on the holdout sample (better than any other predictor reported in
the literature) (better than any other prediction accuracy published in the literature). We investigated three breast
cancer survivorship prediction models in this study using two different criteria: benign and malignant cancer
cases.
Amina Begum and A. Parkavi [20] Recent study has concentrated on the classification of thyroid illness in two
of the most common thyroid dysfunctions in the general population (hyperthyroidism and hypothyroidism). The
authors examined and analysed four distinct categorization models: Naive Bayes, Decision Trees, Multilayer
Perceptions, and Radial Basis Function Networks. The data indicate that all of the categorization models
indicated above are highly accurate, with the Decision Tree model scoring the highest. The classifier was
constructed and verified using data from a Romanian data website and the University of California, Irvine's
machine learning repository. Two data sets are available: KNIME Analytics Platform and Weka. The
categorization models were developed and tested using data mining techniques. According to the literature,
numerous studies in the subject of thyroid classification employ various data mining techniques to develop
robust classifiers. The authors of this study investigated the use of four classification models (Nave Bayes,
Decision Tree, MLP, and RBF Network) on thyroid data to aid in the classification of thyroid dysfunctions such
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as hyperthyroidism and hypothyroidism. The decision tree model was the proper classification model in all of
the cases examined.

Table1. Demonstrates the literature review and the algorithms that were employed, as well as
their accuracy

3. METHODOLOGY:
3.1 Collecting Data:
Machine learning algorithms are utilised in the speedy and early diagnosis of thyroid and other disorders, since
they have established a substantial presence in the health area and assist us in diagnosing and classifying
diseases. As a result, we were able to collect a substantial amount of data on thyroid illnesses and are currently
working on classifying diseases using this data in our study. The data that I used in our study is a collection of
data from external hospitals and laboratories that specialise in analysing and diagnosing diseases, and the
sample drawn from the data is the Iraqi population, with the type of data collected relating to thyroid disease.
Data were collected on 1250 people, males and females, ranging in age from one year to one year. 90 years, as
these samples include persons with thyroid disease who have hyperthyroidism or hypothyroidism, as well as
healthy individuals who do not have thyroid disease. The data were collected over a one- to four-month period
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with the primary purpose of classifying thyroid illnesses using machine learning techniques. Gender, age, T3
(triiodothyronine), T4 (thyroid hormone), TSH (thyroid stimulating hormone), and a variety of other variables
are included in this data. As the data received contains 17 variables or features, all of which were included in
our study (id, age, gender, query thyroxin, on anti-thyroid medication, sick, pregnant, thyroid surgery, query
hypothyroid, query hyperthyroid, TSH M, TSH, T3 M, T3, T3, T4, Category).

Table2.Demonstrates the dataset's features
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Figure1.Demonstrates how data is entered and the activities that occur
3.2 Pre-processing of Data:
Pre-processing data is critical and is a significant stage in data mining because it has a beneficial influence on
the data, as the pre-processing process is used to disclose the data through analysis and discovery of lost data, as
it carefully examines the data. The pre-processing stage entails cleaning and preparing the data. This stage or
step involved cleaning and organising the data that we were able to obtain, where we identified a set of missing
data in this data, specifically T4 by number 151 and T3 by number 112, where we were able to process this lost
data by replacing it with the mediator's value, and after working in this manner, we were able to obtain the data
in a good and better way that was free of errors. Additionally, we applied normalising techniques in conjunction
with the MLP method.

3.3 Techniques for Machine Learning using Data:
The primary goal of machine learning algorithms is to distinguish between three distinct types of thyroid illness.
The first category is hyperthyroidism, the second category is hypothyroidism, and the third category is stable
patients with no thyroid problems.
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3.3.1 Sustaining Vector Machines:
The support vector machine (SVM) is a machine learning and data mining approach used to identify the most
powerful predictors of this energy consumption variable. To address our challenge, we used popular
categorization methods: best subset selection, boosting trees, and generalised additive models. Our first step was
to employ forward, backward and best subset selection to identify a subset of predictors that most strongly
predicted consumption in a linear fashion. The SVM proposed a method for stratifying the predictor space into
sample regions using recursive binary splitting. The researchers chose the boosting tree method since it is one of
the most powerful tree-based models available. Additionally, SVM is well-suited for dealing with data with a
high degree of dimension.

Figure2. A two-class linear SVM classifier is an illustration [21].
3.3.2 Forest of unknown origin:
The random forest algorithm determines the mean response of each predictor to the energy consumption
variable. Then, for each sample, a random forest calculates the absolute distance between each response and the
mean of each predictor, resulting in a cumulative sum of the distances between each answer and the data
averages. A high distance score indicates that people in each sample were consistently far from the mean
response. Detecting rates that classify samples frequently was straightforward—a function that determined the
mode of each answer was utilised. If a response method accounted for more than 90% of the total number of
questions, the research classified the response as possibly high in terms of energy consumption. Numerous
responses are highlighted. Visual assessment of these responses revealed that the subjects had all sampled the
same response.
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Figure3. Ensemble random forest techniques to classification issues in phases [22]
3.3.3 Tree of Decisions:
The decision tree method is based on a decision-boosting machine that is assessed for predicting energy
consumption in order to discover the most significant predictors of consumption using a tree-based
methodology. To accomplish this, I used the suggested decision tree approach. The decision requires fitting
thousands of trees, each of which is generated using data from the preceding tree, in order to continuously
improve the model. A few tuning parameters are available, including the number of trees, the shrinkage
parameter, and the number of splits in each tree.

Figure4. Structure of a decision tree algorithm [23]
3.3.4 Naïve Bayes:
The naive Bayesian is capable of comparing different generalised additive models that include the output
variables of subset selection, the variables having the greatest relative influence on classification, and a
combination of the two. It directly compared the forecast accuracy of each best model. It restricted the
correlations between single predictors and the response by fitting naive Bayes with various combinations of
splines, second degree polynomials, and linear predictor variables. Additional polynomials and splines were
applied to predictors whose nonlinear interactions with our response variable were established.
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Figure5.On the left, the naive Bayes algorithm is compared to the support vector machine on the
right for classification structure [24]
3.3.5 Regression Logistic:
Under the Supervised Learning approach, logistic regression is one of the most often used Machine Learning
algorithms. It is a technique for deriving the value of a categorical dependent variable from a set of independent
factors. The contribution of a categorical dependent variable is predicted using logistic regression. As a result,
the outcome must be either solitary or categorical. It may be Yes or No, 0 or 1, true or false, and so on, but
rather than offering exact values such as 0 or 1, it provides probability values between 0 and 1. Except for their
application, Logistic Regression and Linear Regression are very similar. While linear regression is used to solve
regression problems, logistic regression is used to address classification difficulties [25].

3.3.6 k-Proximate neighbours:
The k-nearest neighbour technique is distinct from the others in that it does classification directly on the data,
rather than first developing a model [26]. As a result, no additional model building is required, and the models
only variable is k, the number of nearest neighbours to employ in estimating class membership: the value of
p(y/x) is just the ratio of classy members to x's k nearest neighbours. By varying the value of k, the model
becomes more or less stable (small or big values of k, respectively). The primary advantage of k-nearest
neighbours over other algorithms is its simplicity of implementation. Neighbors can provide context for the
categorization result; in situations where black-box models are insufficient, this case-based reasoning can be
beneficial. The primary downside of k-nearest neighbours [27] is that it requires specifying a metric for
measuring the distance between data elements.

3.3.7 Perceptron with Multiple Layers (MLP):
A multilayer perceptron is a type of feed forward artificial neural network that generates a sequence of outputs
in response to a set of inputs (MLP). Between the input and output layers of an MLP, numerous layers of input
nodes create a directed graph. MLP trains the network using back propagation. MLP is a technique for deep
learning. A multilayer perceptron is a type of neural network that connects several layers in a directed graph,
which means that the signal between nodes only travels in one way. Except for the input nodes, each node has a
nonlinear activation function. A MLP is a supervised learning procedure that makes use of back propagation.
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MLP is a method for deep learning that makes use of many layers of neurons. MLP is a system that is frequently
used in supervised learning issues, computational biology, and research of parallel distributed processing.
Speech recognition, picture recognition, and automatic translation are all examples of applications [28].

3.3.8 Discriminant Analysis Using Linear Discriminants:
It is one of the most frequently used approaches for dimensionality reduction. It is employed in systems for
pattern recognition, such as machine learning and others. LDA is used to project items from a three-dimensional
space to a two-dimensional space. This is accomplished by avoiding frequent dimensionality difficulties while
maintaining minimal spatial costs and capital. Machine learning models are constructed using linear
discriminant analysis, a supervised classification technique. These dimensionality reduction methods are applied
in a variety of applications, including advertisement prediction and picture recognition [29].

4. RESULTS:
We used a variety of machine learning algorithms on our data (Decision Tree, SVM, Random Forest, Naive
Bayes, Logistic Regression, Linear Discriminant Analysis, k-Nearest Neighbors, and Multi-Layer Perceptron).
We divided the existing data into two parts: 30% for training and 70% for testing, as this is the first time we
have used this data for training. In the first stage, we applied all the properties in our data to a collection of
algorithms provided in the table below, and these results appeared to us as a result of the application process.
This practical section was developed using the Python programming language and is regarded a complete and
integrated platform. All qualities have been accounted for, which totals sixteen inputs and one output.

Table3. Metrics for evaluating classification models with all of the dataset's attributes
And, as demonstrated in this table, it demonstrates the accuracy of each algorithm in the order in which it
received an algorithm. Decision Tree with an accuracy of 98.4 SVM accuracy of 92.27 Random Forest has an
accuracy of 98.93 percent. 81.33 accuracy for Naive Bayes Accuracy of 91.47 in Logistic Regression 83.2
accuracy for Linear Discriminant Analysis With a KNeighbors Classifier accuracy of 90.93 and an MLP(NN)
accuracy of 97.6, this logic Random Forest technique has achieved a high level of accuracy. Then, an algorithm
is applied to the Decision Tree. The majority of the algorithms I used to classify thyroid disease have
demonstrated their value in detecting the ailment, which will benefit the health system significantly by assisting
the health sectors. In the second phase, we eliminated three features based on Ioniţă, Irina, and LiviuIoniţă'sprior
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study [30]. Both query thyroxin &query hypothyroid &query hyperthyroid were eliminated. After eliminating
these attributes, we applied our data to the algorithm group as well, and using the Python script, we obtained the
following findings in Table (4).

Table4.Evaluation metrics for classification models that do not include the data set's three
features
As the Naive Bayes method appears to have a high accuracy of 90.67 when the three features are excluded, the
SVM algorithm, the logistic regression algorithm, and the KNeighbours Classifier algorithm all gained
somewhat in accuracy while the other algorithms decreased significantly in accuracy. We demonstrate here that
the accuracy of the algorithms used on our data changes as the characteristics used in the data change, as
experience has demonstrated this clear change in the accuracy of the algorithms obtained when three of the
characteristics were deleted, as the accuracy of some algorithms decreased while the accuracy of others
increased.

5. CONCLUSION:
As the Naive Bayes method appears to have a high accuracy of 90.67 when the three features are excluded, the
SVM algorithm, the logistic regression algorithm, and the KNeighbours Classifier algorithm all gained
somewhat in accuracy while the other algorithms decreased significantly in accuracy. We demonstrate here that
the accuracy of the algorithms used on our data changes as the characteristics used in the data change, as
experience has demonstrated this clear change in the accuracy of the algorithms obtained when three of the
characteristics were deleted, as the accuracy of some algorithms decreased while the accuracy of others
increased.
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