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ABSTRACT

Diabetes is a growing global health concern, affecting millions of individuals and placing
immense pressure on healthcare systems. Early and accurate prediction of diabetes can
significantly improve patient outcomes and reduce the burden on healthcare providers. This
study explores the application of six machine learning algorithms—Logistic Regression,
Decision Trees, Random Forest, Support Vector Machines (SVM), Gradient Boosting Decision
Trees, and XGBoost (Extreme Gradient Boosting). to predict diabetes based on key health
indicators. A comprehensive dataset is preprocessed and analyzed to ensure high-quality input
data, and the models are evaluated using metrics such as accuracy, precision, recall, and F1-
score. The comparative analysis of these algorithms highlights their strengths and weaknesses in
diabetes prediction. This work aims to provide a scalable and efficient predictive model for
aiding healthcare professionals in identifying individuals at risk of developing diabetes,
contributing to better preventive and diagnostic strategies.
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l. INTRODUCTION

Diabetes is a chronic metabolic disorder characterized by elevated blood sugar levels due to the
body’s inability to produce or effectively use insulin. According to the International Diabetes
Federation, the prevalence of diabetes is expected to rise significantly in the coming decades,
making early detection and intervention essential for reducing complications and improving
quality of life. Machine learning has emerged as a transformative tool in the field of predictive
healthcare, enabling the analysis of large and complex datasets to identify patterns and risk
factors. This project leverages six machine learning algorithms—Logistic Regression, Decision
Trees, Random Forest, Support Vector Machines (SVM), Gradient Boosting Classifier, and
XGBoost (Extreme Gradient Boosting)—to develop and compare predictive models for diabetes
detection.

Diabetes is one of the most common diseases worldwide, with the World Health Organization
reporting an increase in the number of affected individuals from 108 million in 1980 to 422
million in 2014. It is responsible for 1.6 million deaths annually and contributes to complications
such as blindness, kidney failure, heart disease, stroke, and lower limb amputations (World
Health Organization, 2021). Early diagnosis of diabetes is crucial in preventing these severe
outcomes. Symptoms of diabetes can appear suddenly and may take several years to be detected.
Early diagnosis reduces the risks of blindness, kidney failure, heart attack, stroke, and death.
Common symptoms include:

* Feeling very thirsty

* Increased urination

* Blurred vision

» Fatigue

* Unintentional weight loss

The objective of this study is twofold: first, to develop accurate and interpretable models for
diabetes prediction using a variety of machine learning techniques, and second, to identify the
most significant features contributing to the risk of diabetes. The dataset used in this study
includes health-related attributes such as age, body mass index (BMI), glucose levels, blood
pressure, and family history of diabetes. A rigorous preprocessing pipeline ensures that the data
is clean, normalized, and ready for analysis. By comparing the performance of different
algorithms, this study aims to determine the best approach for predicting diabetes risk and
improving healthcare outcomes.

Through a comparative analysis of the models, we evaluate their performance using standard
metrics, including accuracy, precision, recall, and F1-score. The results of this study aim to guide
future research and practical implementations in predictive healthcare, contributing to the early
diagnosis and management of diabetes.

Diabetes Disease Prediction System. All rights reserved. Haifa Jundi.

5



Il. RELATED WORK

In 2020, The Procedia Computer Science Journal published a research paper titled ”Prediction of
Type 2 Diabetes using Machine Learning Classification Methods” by Neha Prerna Tigga and
Shruti Garg from the Department of Computer Science and Engineering at Birla Institute of
Technology in India. The paper applied a number of machine learning algorithms to predict the
probability of Type 2 diabetes in individuals by considering their lifestyle and familial
background. The authors collected data from 952 individuals through a questionnaire consisting
of 18 questions. Logistic Regression, Decision Trees, Random Forest, Support Vector Machines
(SVM), Gradient Boosting Decision Trees, and XGBoost (Extreme Gradient Boosting) are
applied machine learning algorithms. The Random Forest Classifier was the most accurate
algorithm for their dataset and the Pima Indian Diabetes database. The paper concludes that
machine learning algorithms can be used to accurately predict the risk of diabetes and that
individuals can use this information to self-assess their risk and take preventive action.

In 2021, a paper entitled "Diabetes Prediction using Machine Learning Algorithms with Feature
Selection and Dimensionality Reduction” was presented at the 7th International Conference on
Advanced Computing and Communication Systems (ICACCS). The paper discusses the
application of machine learning algorithms for the early prediction of diabetes to prevent severe
consequences. The paper used two machine learning algorithms: Support Vector Machine
(SVM) and Random Forest (RF), and feature selection techniques to identify the most influential
factors for prediction. It also applied Principle Component Analysis (PCA) for dimensionality
reduction. Various machine learning algorithms were discussed, including decision trees,
Gradient Boosting Decision Trees, and XGBoost (Extreme Gradient Boosting), highlighting their
strengths and applications in disease prediction.

In 2022, the Mathematical Biosciences and Engineering (MBE) journal published a research
paper titled "Risk Prediction of Diabetes and Pre-diabetes Based on Physical Examination Data”.
The paper discusses the importance of early diagnosis and prediction of diabetes in order to
prevent and control the disease and its complications. The paper collected physical examination
data from the Beijing, China, Physical Examination Center and divided the population into three
groups: normal fasting plasma glucose (NFG), mildly impaired fasting plasma glucose (IFG),
and type 2 diabetes mellitus(T2DM). Four classification models were constructed to distinguish
between the three groups. including eXtreme Gradient Boosting (XGBoost), random forest (RF),
logistic regression (LR), and fully connected neural networks (FCN). Additionally, binary
classification models were established to discriminate between the three groups.

All previous studies used supervised machine learning algorithms, which are commonly used in
disease prediction for several reasons:

1) They require labeled training data.
2) Provide insights into feature importance.
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3) Aim to achieve high prediction accuracy.
4) Handle both classification and regression tasks.
5) Offer interpretability in some cases.

On the other side, the Prediction of disease in general and diabetes, in particular, requires
historical data with known disease outcomes to train the model. It also requires identi- fying
which features are most influential in predicting the disease outcome. predicting the disease
outcome must be high accuracy to be reliable. When the goal is to assign a discrete label to a
data instance, such as classifying a patient as either having a disease or not. And when the target
variable is continuous, such as predicting disease severity or estimating the progression of a
disease, Regression al- gorithms are used. Providing interpretability is sometimes required,
allowing researchers and clinicians to understand the decision-making process of the model.

In the first and the second papers, the highest accuracy was achieved by Random Forest, and in
the last one, the best accuracy was achieved by XGBoost.

I1l.  DIABETES PREDICTION ALGORITHMS

We used six supervised machine learning algorithms, which were chosen from a group of
algorithms used in the Related work, including Random Forest and XGBoost. In the end, the
accuracy was compared to find out which of them will achieve the highest accuracy on our
datasets.

A. Random Forest Classifier (RF)

Random Forest is one of the most popular and effective classification algorithms. It operates by
building an ensemble of decision trees and aggregating their predictions through majority voting
for classification tasks. In this project, RF was utilized to classify the data and predict outcomes.
Its ability to handle large datasets with higher dimensionality and its resistance to overfitting
made it a valuable choice for our analysis. The RF algorithm demonstrated robust performance
in handling classification problems effectively.

B. Gradient Boosting Classifier

Gradient Boosting is a machine learning technique that builds models incrementally from
decision trees. Each subsequent tree minimizes the residual errors of the prior trees, optimizing
the loss function iteratively. In this project, the Gradient Boosting Classifier was employed to
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enhance the predictive accuracy. Its ability to focus on correcting errors from previous iterations
contributed significantly to improved model performance, making it an excellent option for
complex datasets.

C. Decision Tree Classifier (DT)

Decision Trees are a widely used algorithm due to their simplicity and interpretability. They are
capable of handling both classification and regression tasks. A decision tree consists of nodes,
where each decision-node represents a test, and the leaf-nodes represent the outcomes. In this
project, DT was implemented as a baseline model to assess its performance in prediction tasks.
Despite being straightforward, the algorithm effectively captured the patterns in the data.

D. Logistic Regression (LG)

Logistic Regression is a statistical model commonly used for binary classification tasks. It
calculates the probability of an instance belonging to a particular class using a logistic function.
LG was applied in this project to predict outcomes based on input features. Its simplicity,
efficiency, and effectiveness in predicting probabilities made it a useful algorithm for
comparison with more complex models.

E. Support Vector Machine (SVM)

Support Vector Machines are supervised learning models designed for classification and
regression tasks. They create hyperplanes to separate classes in a high-dimensional space,
maximizing the margin between data points of different categories. SVM was employed in this
project to classify data and predict outcomes. Its ability to perform well on smaller datasets and
maintain accuracy with non-linear relationships made it a valuable component of our modeling
efforts.

F. Extreme Gradient Boosting (XGBoost)

XGBoost is a commonly used machine learning algorithm for regression and classification tasks.
It is based on the gra- dient boosting framework, which involves combining several weak models
(such as decision trees) to generate a strong model. The XGBoost algorithm emerged from a
research project conducted at the University of Washington and was introduced in 2016 by

Diabetes Disease Prediction System. All rights reserved. Haifa Jundi.
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Tianqi Chen and Carlos Guestrin. XGBoost works by recursively training decision trees on the
residuals (or errors) of previous trees, with the goal of minimizing the loss function. XGBoost
also includes several advanced features that make it particularly effective, such as:

e Decision Trees: XGBoost uses decision trees as the weak models in the ensemble, and
each tree is trained to predict the residual error of the previous trees.

e Loss Function: XGBoost supports several loss func- tions for different types of
problems. The loss function is used to calculate the error of the model predictions and
adjust the weights of the training samples.

e Handling Missing Values: XGBoost can handle missing values in the data by using a
technique called “sparsity-aware split finding”.

XGBoost is a powerful and flexible algorithm that can be used for a wide range of machine-
learning tasks.

V. MATERIALS AND METHODS OF DIABETES PREDICTION

The methodology starts with the problem statement followed by the preparation of a suitable data
set. Once, data set is prepared, it has to undergo the pre-processing steps (normalization and
removal of null values). In the next step, the informational index is separated into preparing and
test sets. The training data set is used to train the models and the tests are run in the test set.

1 Problem Statement ‘

l

‘ Data Collection ‘

|

Data Pre-
processing
Training Test
Data Data
Machine Learning
. . I —
Application
Performance
Analysis

Figure 1: Methdology
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A. Data set
The diabetes dataset was employed, determines whether a person has diabetes or not.

» Dataset: This dataset is originally from the National Institute of Diabetes and Digestive
and Kidney Diseases. The objective of the dataset is to diagnostically predict whether or
not a patient has diabetes, based on certain diagnostic measurements included in the
dataset. Several constraints were placed on the selection of these instances from a larger
database. In particular, all patients here are females at least 21 years old of Pima Indian
heritage [Fig2].

Pregnancies Glucose BloodPressui SkinThicknes Insulin BMI DiabetesPed Age Outcome
6 148 72 35 0 336 0.627 50 1
1 85 66 29 0 26.6 0.351 31 0
8 183 64 0 0 233 0.672 32 1
1 89 66 23 94 28.1 0.167 21 0
0 137 40 35 168 431 2.288 33 1
5 116 74 0 0 25.6 0.201 30 0
3 78 50 32 88 31 0.248 26 1
10 115 0 0 0 353 0.134 29 0
2 197 70 45 543 30.5 0.158 53 1
8 125 96 0 0 0 0.232 54 1
4 110 92 0 0 376 0.191 30 0
10 168 74 0 0 38 0.537 34 1
10 139 80 0 0 27.1 1.441 57 0
1 189 60 23 846 30.1 0.398 59 1
5 166 72 19 175 25.8 0.587 51 1
7 100 0 0 0 30 0.484 32 1
0 118 84 47 230 458 0.551 31 1
7 107 74 0 0 29.6 0.254 31 1
1 103 30 38 83 433 0.183 33 0
1 115 70 30 96 346 0.529 32 1

Figure2: Dataset and EDA

Diabetes Disease Prediction System. All rights reserved. Haifa Jundi.
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The dataset mentioned above has eight features which are defined in Table 1.

Features Description
Pregnancies Number of Pregnancies patients had earlier.
Glucose Glucose level present in the patient.

Blood Pressure

Recorded blood pressure level at that par-
ticular time.

Skin Thickness Skin thickness level of the patient.
Insulin Amount of Insulin present in the body.
BMI Body Mass Index of the individual.

Diabetes Pedigree Function

Family history of Diabetes disease.

Age

Age of an individual.

Table 1: LIST OF FEATURES PRESENT IN THE DATASET

Diabetes Disease Prediction System. All rights reserved. Haifa Jundi.
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Correlation Matrix

Glucose

SkinThickness  BloodPressure

ulin

Age DiabetesPedigreeFunction BMI In:

Outcome

Pregnancies Glucose BloodPressure  SkinThickness Insulin BMI  DiabetesPedigreefunction  Age Outcome

Figure 4: Correlation matrix of the dataset

The detailed information about [Fig 4] each attribute or features is discussed below.

* Pregnancies: Those who develop gestational diabetes are at higher risk of developing
type 2 diabetes later in life. The subjects with more number of pregnancies have a higher
risk of developing diabetes.

* Glucose: The subjects were given an oral glucose test, whereby, they were administered
glucose and a reading of their plasma glucose concentration was taken after 2 hours. The
subjects with higher levels of glucose concentration after 2 hours have a higher risk of
developing diabetes.

e Blood pressure: Having blood pressure over 140/90 mmHg of Mercury are linked to
having increased risk of developing diabetes. Although, certain sub- jects having diastolic
blood pressure ;70 mmHg may develop diabetes.

Diabetes Disease Prediction System. All rights reserved. Haifa Jundi.

12



o Skin Thickness: Skin thickness is primarily deter- mined by collagen content and is
increased in the case of insulin dependent diabetic patients. The subjects’ tricep skin fold
were measured and results showed that having a skin thickness of 30mm of greater are at
a higher risk.

e Insulin: Normal insulin levels after 2 hours of glu- cose administration is 16-166 mlU/L.
Subjects having lower or higher levels than said value are at a higher risk.

e Body Mass Index (BMI): Subjects having a BMI over 25 have a relatively high risk in
having diabetes.

o Diabetes Pedigree Function: The diabetes pedigree function provides “a synthesis of the
diabetes mellitus history in relatives and the genetic relationship of those relatives to the
subject.” The higher the DPF, the more likely it is for a subject to be diabetic.

e Age: Diabetes is prevalent in any age group, but is commonly found in middle aged
adults (45 onwards). Taking that into consideration, subjects with in the higher age group
have a higher expectancy of diabetes.

Diabetes Disease Prediction System. All rights reserved. Haifa Jundi.
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B. Data Processing

To conduct exploratory statistical analysis and train models effectively, data processing is
crucial. The extent of feature analysis and the quality of predictive results depend on the level of
data processing during both the training and testing phases.

1. Finding Missing Values from the Dataset:

» After checking the dataset, no missing values appeared

2. Making Categorical Variables in the Numeric Format:

* The categorical variables have been converted into a numerical representation to
make the data suitable for analysis using machine learning or statistical models.
Additionally, that can help to uncover patterns and relationships in the data that may
not be immediately apparent when the data is in its original categorical form.

3. Feature Scaling:
¢ Some of the data have been normalized to ensure that the values of different variables

are on a similar scale so that no variable dominates over the others. Especially for
some machine learning algorithms that use distance-based methods to calculate

Diabetes Disease Prediction System. All rights reserved. Haifa Jundi.
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similarities between data points. This processing was applied to the dataset for a
number of categorical variables (Age, Glucose, blood pressure, SkinThickness, and
Insulin).

4. Segmentation of the Dataset to Tow Sub-Datasets:

Along with the feature, the dataset also has 2 label (0- No and 1- Yes) which is the
outcome of the diabetes disease.

5. Training and Validation Datasets:

To effectively train machine learning models, it is neces- sary to partition the data
into training and testing sets. To accomplish this, the datasets were split into 80% for
training and 20% for testing purposes. by using The train test split function, which
enables the evaluation of a model’s per- formance on previously unseen data. By
randomly splitting a dataset into a training subset and a testing subset, the function
allows the model to be trained on a subset of the data and tested on a completely
independent subset. This helps to prevent overfitting. After the split, The model was
then examined by subsets testing to ensure that it was accurate. The testing accuracy
represents the procedure’s overall testing accuracy as an average.

Dataset Total Percentage
Training 614 80%
Testing 154 20%
Table 2: SPLITTING THE DATASET OF MODEL
C. Setting Classification Metrics

To classify disease and get a prediction result, we need to set a few metrics which will help us in
predicting the Diabetes disease. Since we are using scikit-learn (Sklearn) machine learning
library [8] for our experiment, we have used confusion matrix as the classification measure met-
rics. All the used metrics, i.e. Precision, Recall, F1-Score and Accuracy in our analysis, are

listed below.

Diabetes Disease Prediction System. All rights reserved. Haifa Jundi.




» Precision (P) is defined as the number of true posi- tives (Tp) over the number of true
positives plus the number of false positives (Fp). Mathematically,

T
b TP
Tp + Fp

* Recall (R) is defined as the number of true positives (Tp) over the number of true
positives plus the number of false negatives (Fn ).

T
pe TP
Tp + Fn

* F1-Score (F1) is defined as the harmonic mean of precision and recall.

P xR
Fl1=2=x

* Accuracy (A) is defined as follows.

4= Tp + Tn
" Tp +Tn +Fp +Fn

Diabetes Disease Prediction System. All rights reserved. Haifa Jundi.
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D. Applying Machine Learning Algorithms

For our experiment, we will perform 6 supervised machine algorithms on the pre-processed
dataset. The algorithms which we used are as follows-

1) Random Forest Classifier (RF)

2) Gradient Boosting Classifier

3) Decision Tree Classifier (DT)

4) Logistic Regression (LG)

5) Support Vector Machine (SVM)

6) XgBoost(Extreme Gradient Boosting)

E. System Design

1. Responsive Web Interface

* Developed using HTML, CSS, and JavaScript the website allows users to input
health data, view predictions, and interact with additional tools.

* A BMI calculator (Figure 12) provides instant feedback on weight status based
on user inputs.

2. Page for Diabetes Prediction
(Figure 6)

* A dedicated web page was created to handle diabetes predictions.

* The page interacts with the backend to dynamically load the trained machine learning
model and process user inputs for real-time inference.

» This page also displays the prediction result, along with relevant metrics, ensuring
user-friendly navigation and clarity.

Diabetes Disease Prediction System. All rights reserved. Haifa Jundi.
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3. Backend Integration

» Implemented with Flask, the backend handles requests, processes data, and serves
predictions via RESTful APIs.
* MongoDB Atlas is used as the database to securely store user data. Two key
collections are used:
1. Prediction Data: Stores prediction-related information, including user inputs
and the corresponding prediction result. (Figure 7)
2. User Email Data: Stores user email addresses for personalization and account
management. (Figure 8)
* The trained machine learning model, written in Python, is deployed to Heroku for
real-time predictions.

4. Custom Domain

» The web application is hosted on Heroku and linked to a custom domain,

www.haifa.engineer, for improved branding and accessibility.
* The deployment ensures scalability and seamless access for users worldwide.

5. Health Record Assistant by IBM watsonx:
(Figure 9)

» This allows the Retrieval Augmented Generation (RAG) to retrieves and
summarizes reports in simple formats for patients and medical practitioners to
take action, alongside a chatbot.

* Integrated to provide users with credible medical information.

» The assistant can also fetches data from trusted sources, answering patient queries
about symptoms, treatments, and lifestyle modifications.

Diabetes Disease Prediction System. All rights reserved. Haifa Jundi.

18


http://www.haifa.engineer/
https://www.linkedin.com/company/ibm-watsonx/

Figure 5: Website Home Page

B Diabetes & Healthcare

C % haifa.engineer

& DiabetoAl Home Why Us Pricing About -

DIABETES

We're here to help you manage your diabetes and live a healthy,
balanced life with personalized care and support. X Close

Hil I'm a virtual assistant.

_ today? help -~
today?

Figure 6. Diabetes Prediction Page

B Diabetes & Healthcare x +

c 23 haifa.engineer/predict

Predictor
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Figure 7: Prediction Data in MongoDB Atlas

| + Create Database \

diabetes.predictions

rch Namespa ‘ STORAGE SIZE: 36KB  LOGICAL DATASIZE: 2.64KB ~ TOTALDOCUMENTS: 6  INDEXES TOTAL SIZE: 36KB

Find Indexes Schema Anti-Patterns Aggregation Search Indexes
diabetes
| Generate queries from natural language in Compass® | INSERT DOCUMENT |
predictions
users Filter @ Type a field: 'value' Reset Apply Options »

1-6 OF 6

_id: ObjectId('67855dbd968becb687a0b26e")
Pregnancies : 6

Glucose : 148

BloodPressure : 72

SkinThickness : 35

Insulin: ©

BMI : 33.6
DiabetesPedigreeFunction : 0.627
Age : 50

NewBMI_Obesity 1: 1
NewBMI_Obesity 2 : 0
NewBMI_Obesity 3: 0
NewBMI_Overweight : 0
NewBMI_Underweight : ©
NewInsulinScore_Normal : ©
NewGlucose_Low : 0
NewGlucose_Normal : ©
NewGlucose_Overweight : 0

Figure 8:User Email Data in MongoDB Atlas

« PR
+ Create Database H
‘ ) diabetes.users
‘ Q Search Namespaces ‘ STORAGE SIZE: 36KB  LOGICALDATASIZE:110B  TOTALDOCUMENTS: 2 INDEXES TOTAL SIZE: 36KB
Find Indexes Schema Anti-Patterns Aggregation Search Indexes
diabetes
Generate queries from natural language in Compass® | INSERT DOCUMENT |
predictions
users Filter @ Type a query: { field: 'value' } Reset Apply Options »
1-20F2

_id: ObjectId('678589c2682123a09ad137bb')
email : "haifa@gmail.com"

_id: ObjectId('67858a39bcaad7266d110eda')
email : "haifa@gmail.com"
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Figure 9: IBM Watsonx Health Record Assistant

Health Record Assistant o

(J
_
Download sample report of breast biopsy, kidney stone, prostate. Healthcare - X
Please upload your medical records to get started @ 1:04PM

only .pdf files at 500mb or less
Please upload a sample breast biopsy report
and feel free to ask questions like..
Add

— Can you explain the treatment options
available for invasive ductal carcinoma?

— Can you explain the causes of ductal
breast-biopsy-bc.pdf x carcinoma?

Summarize You 1:04 PM

Can you explain the treatment optiol
available for invasive ductal carcinoma’

Generated Summary:

The report is about a breast biopsy that was done on the left breast. It shows that @
the patient has an invasive ductal carcinoma - NOS - Grade 3. This means that the

cancer cells have spread from the milk ducts into the surrounding tissues.

1:04PM

Treatment options for invasive ductal
carcinoma include surgery, chemotherapy, and
radiation therapy. Surgery is the most common
treatment for invasive ductal carcinoma.
Chemotherapy is used to treat invasive ductal
carcinoma. Radiation therapy is used to treat
invasive ductal carcinoma.

Do you have any other questions I can assist

Built with IBM watsonx @

Figure 10: Diabetes healthcare Services

B Diabetes & Healthcare

25 haifa.engineer/#home

Our Services

F IAGE ~ HEALTH

Glucose Diet Planning Expert Health Education
Monitoring Consultation
Personalized meal Comprehensive
Regular consultations
Regular blood sugar plans and nutrition W‘i . diabetes education and
LS advice for better e g lifestyle management

tracking to help
maintain optimal levels.

diabetes management guidance.

healthcare
professionals.

X Close

Hi! I'm a virtual assistant.
How can I help you
today?
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Figure 11: Pricing Plan Page

B Diabetes & Healthcare

C % haifa.engineer/#home

Pricing
CARE PLANS

BASIC CARE
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Figure 12: BMI calculator
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V. EXPERIMENTAL RESULTS

To perform our experiment, we split the dataset into training and testing set with the ratio of
80:20 as in (Table2) , respectively. We used python 3.12 version for applying all of our machine
learning classifiers.

Classifier | Precision Recall F1-Score Accuracy | Macro Avg | Weighted
(0/1) (0/1) (0/1) Fl1 Avg F1

Logistic 091/0.84 1091/0.83 |0.91/0.83 |0.88 0.87 0.88

Regression

Decision 0.90/0.80 |0.89/0.81 |0.89/0.81 |0.86 0.85 0.86

Tree

Classifier

Random 0.94/0.88 10.93/0.90 |0.94/0.89 |0.92 0.91 0.92

Forest

Classifier

GBDT 091/0.86 10.93/0.83 [0.92/0.84 |0.89 0.88 0.89

XGBoost 1 0.89/0.83 10.91/0.79 10.90/0.81 |0.87 0.85 0.87

SVM 0.85/0.82 1091/0.72 [0.88/0.76 |0.84 0.82 0.84

Table 3: PERFORMANCE METRICS OF DIFFERENT CLASSIFIERS MODELS

Diabetes Disease Prediction System. All rights reserved. Haifa Jundi.

23




Performance Evaluation - Diabetes Prediction

95
Accuracy (%)
mmm ROC (%)
90
85
80
75
70
65
60
o S (o\@\ 00"& & Q,Q,\
N ©)
§©

The evaluation of various classifiers reveals that the Random Forest Classifier achieved the
highest accuracy at 92%, making it the most reliable model for the given dataset. Gradient
Boosting Decision Trees (GBDT) and Logistic Regression followed closely with accuracies of
89% and 88%, respectively, showcasing their effectiveness in balancing performance across
classes. While XGBoost and Decision Tree Classifier demonstrated moderate accuracy scores
of 87% and 86%, the Support Vector Machine (SVM), with an accuracy of 84%, lagged
slightly behind. Despite its lower overall accuracy, SVM may still be useful in scenarios
requiring simpler margin-based classification, though it struggles with minority class predictions.
These results highlight Random Forest's robust performance and the competitive nature of
GBDT and Logistic Regression as alternative models.

Diabetes Disease Prediction System. All rights reserved. Haifa Jundi.

24



VI.  WEBSITE PREDICTION RESULT

After processing the input data, the prediction results are displayed directly on the page. These
results include:

o Binary classification: For instance, "Diabetes Detected: Yes" or "No."

Figure 13: Prediction Result
Example Output:

e Prediction Result: "Diabetes (Type 1)”

Prediction Result:
Diabetes (Type 1)
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This result format ensures that users can interpret the output easily and take informed action.
Figure 13 illustrates the layout and functionality of the Diabetes Prediction page, highlighting
the seamless integration of the backend and model inference system.

VII.  CONCLUSION

One of the critical challenges in predictive analytics is ensuring the accuracy and reliability of
models in identifying specific outcomes. In this study, we systematically evaluated multiple
classifiers to design a robust model for predictive tasks. Using a balanced dataset, we achieved
the highest accuracy of 92% with the Random Forest Classifier, demonstrating its superior
performance. Gradient Boosting Decision Trees (GBDT) and Logistic Regression also
showed competitive results, with accuracies of 89% and 88%, respectively, indicating their
effectiveness for similar applications. While XGBoost and Decision Tree Classifier achieved
moderate accuracies of 87% and 86%, the Support Vector Machine (SVM) recorded the lowest
accuracy at 84%, highlighting its limitations in this context. These results affirm the adequacy of
the models in handling the dataset and predicting outcomes with high precision and recall.

In the future, we aim to enhance our approach by collecting more domain-specific datasets,
collaborating with industry experts, and exploring advanced Machine Learning and Deep
Learning techniques. By integrating these improvements, we hope to develop systems capable of
achieving even higher accuracy and addressing more complex predictive challenges effectively.
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