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ABSTRACT 

 

Student Name / NPM: Shalsa Adinda Dwiska Putri / 22081010346 

Thesis Title: Hyperparameter Optimization of the Categorical 

Boosting Model Using Optuna for Hypertension Risk 

Prediction Based on Lifestyle Factors 

Supervisor: 1. Dr. Faisal Muttaqin, S.Kom, M.T  
2. Fetty Tri Anggraeny, S.Kom. M.Kom 

 

Hypertension is one of the most prevalent non-communicable diseases and often 

remains undetected in its early stages due to the lack of noticeable symptoms. This 

condition can lead to serious complications, including heart disease, stroke, and 

kidney disorders. Therefore, a data-driven approach is needed to support faster and 

more accurate hypertension risk prediction. This study aims to analyze the 

performance of the CatBoost model in predicting hypertension risk based on 

lifestyle factors and to examine the effect of hyperparameter optimization using 

Optuna on the model's performance. This study utilized the Hypertension Risk 

Dataset consisting of 1,985 records. The research stages included data 

preprocessing, data splitting using Stratified Train-Test Split, CatBoost model 

development, hyperparameter optimization using Optuna based on the Tree-

structured Parzen Estimator (TPE), and model evaluation using Stratified 5-Fold 

Cross Validation along with accuracy, precision, recall, and F1-score metrics. The 

results showed that, before optimization, the CatBoost model achieved an accuracy 

ranging from 68.84% to 98.32% and an F1-score ranging from 60.26% to 98.38%. 

After hyperparameter optimization using Optuna, the model performance 

improved, achieving an accuracy of 99.16%–99.83%, precision of 98.72%–100%, 

recall of 99.03%–99.68%, and F1-score of 99.20%–99.84%. These results indicate 

that hyperparameter optimization using Optuna effectively improved the 

performance of the CatBoost model for hypertension risk prediction. The optimized 

model was then implemented as a web-based application using Streamlit. 

 

Keywords: Hypertension, Machine Learning, CatBoost, Optuna, Lifestyle Factors. 



v 
 

ACKNOWLEDGEMENTS 

 

All praise and gratitude are due to Allah SWT for all His blessings, grace, 

and guidance, which allowed the author to successfully complete this undergraduate 

thesis titled “OPTIMIZATION OF CATEGORICAL BOOSTING MODEL 

USING OPTUNA DOR HYPERTENSION RISK PREDICTION BASED ON 

LIFESTYLE PATTERNS” This thesis was prepared as a form of academic 

accountability for the research conducted by the author within the Informatics Study 

Program. 

In the process of preparing this thesis, the author deeply realizes that this 

work could not have been properly completed without the assistance, support, 

guidance, motivation, and prayers of various parties. Therefore, with all due 

humility, the author expresses sincere gratitude to everyone who has helped, both 

directly and indirectly, so that this thesis could be successfully finalized. In 

particular, the author would like to thank: 

1. Prof. Dr. Ir. Novirina Hendrasarie, M.T., as the Dean of the Faculty of 

Computer Science, Universitas Pembangunan Nasional "Veteran" Jawa Timur. 

2. Dr. Intan Yuniar Purbasari, S.Kom., M.Sc., as the Coordinator of the 

Informatics Study Program, Faculty of Computer Science, Universitas 

Pembangunan Nasional "Veteran" Jawa Timur. 

3. Dr. Faisal Muttaqin, S.Kom., M.T. and Mrs. Fetty Tri Anggraeny, S.Kom., 

M.Kom., as the thesis advisors who have generously dedicated their time to 

provide guidance, direction, and valuable input throughout the preparation of 

this thesis. 

4. Dr. Eng. Ir. Anggraini Puspita Sari, S.T., M.T., as the academic advisor who 

has provided continuous guidance and motivation during the author's education 

in the Informatics Study Program. 

5. Both beloved parents, who have always provided endless love, prayers, 

support, motivation, patience, and invaluable sacrifices in accompanying every 

step of the author's life, enabling the author to complete their studies 

successfully. The author also extends gratitude to their older brother, who has 



vi 

 

been immensely helpful, protective, and supportive from childhood until the 

present day. 

6. Ribka, Tiara, Chatrine, Meng, Alip, and Nabil, for all their assistance, support, 

and wonderful companionship throughout the college years. The author also 

thanks Nanta for his assistance and insightful input during the thesis writing 

process. 

7. Retno, Nopa, Jihan, and Putri, best friends since middle school, for the 

unwavering support, companionship, and care they have always given. Their 

presence has provided a safe space to share stories and learn valuable life 

lessons. Spending time with them remains a highly anticipated moment to 

gather and unwind whenever the author returns home from studying afar. 

8. Ara, a childhood friend, for the constant support, companionship, and 

encouragement provided throughout college and this thesis journey. 

 The author realizes that this thesis is still far from perfect. Therefore, 

constructive criticism and suggestions are highly expected for the refinement of this 

work. The author hopes this thesis will benefit readers and serve as a useful 

reference for future research. Lastly, the author expresses deep gratitude to all 

parties who have provided assistance, support, and prayers that cannot be 

mentioned individually. 

 

Surabaya, July 17, 2026 

Author 

 

 

 

Shalsa Adinda Dwiska Putri 

NPM. 22081010346  

 



vii 

 

LIST OF CONTENTS 

 

APPROVAL SHEET .......................................................................................... i 

APPROVAL SHEET ......................................................................................... ii 

STATEMENT OF ORIGINALITY ................................................................. iii 

ABSTRACT ...................................................................................................... iv 

ACKNOWLEDGEMENTS ............................................................................... v 

LIST OF CONTENTS ..................................................................................... vii 

LIST OF FIGURES .......................................................................................... xi 

LIST OF TABLES ............................................................................................ xv 

LIST OF ALGORITHMS .............................................................................. xvii 

LIST OF ABBREVIATIONS ....................................................................... xviiii 

CHAPTER I INTRODUCTION ....................................................................... 1 

1.1 Background .......................................................................................... 1 

1.2 Research Problem ................................................................................. 3 

1.3 Research Objectives ............................................................................. 3 

1.4 Benefits ................................................................................................ 4 

1.5 Scope and Limitations .......................................................................... 4 

CHAPTER II LITERATURE REVIEW .......................................................... 5 

2.1 Previous Research ................................................................................ 5 

2.2 Hypertension ...................................................................................... 13 

2.3 Lifestyle and Hypertension ................................................................. 14 

2.4 Salt Intake .......................................................................................... 14 

2.5 Body Mass Index ................................................................................ 15 

2.6 Stress .................................................................................................. 15 

2.7 Sleep Quality ...................................................................................... 16 

2.8 Physical Activity ................................................................................ 16 

2.9 Tobacco Use ....................................................................................... 17 

2.10 Medication ......................................................................................... 17 

2.11 Machine Learning............................................................................... 18 

2.12 Supervised Learning ........................................................................... 19 

2.13 Dataset Split (Train-Test Split)............................................................ 19 



viii 

 

2.14 CatBoost ............................................................................................. 20 

2.15 Hyperparameter Tuning ...................................................................... 27 

2.16 Optuna ................................................................................................ 28 

2.17 K-Fold Cross-Validation ..................................................................... 30 

2.18 Model Performance Evaluation ........................................................... 31 

2.19 Streamlit Framework .......................................................................... 33 

CHAPTER III METHODOLOGY ................................................................. 35 

3.1 Type of Research ................................................................................ 35 

3.2 Research Flowchart ............................................................................ 35 

3.3 Literature Review ............................................................................... 36 

3.4 Dataset ............................................................................................... 36 

3.4.1 Dataset Source ............................................................................ 37 

3.4.2 Dataset Description ..................................................................... 37 

3.5 Data Preprocessing ............................................................................. 41 

3.5.1 Missing Values ............................................................................ 43 

3.5.2 Data Duplication Check .............................................................. 43 

3.5.3 Class Distribution Analysis ......................................................... 44 

3.5.4 Target Variable Adjusment .......................................................... 45 

3.5.5 Identification of Categorical Features .......................................... 46 

3.6 Data Split ........................................................................................... 47 

3.7 Catboost Modeling ............................................................................. 48 

3.8 Hyperparameter Optimization using Optuna ....................................... 72 

3.8.1 Hyperparameter Search Space ..................................................... 73 

3.8.2 Initializing an Optuna Study........................................................ 73 

3.8.3 Conducting Trials and Evaluating Models ................................... 74 

3.8.4 Next Hyperparameter Selection Mechanism (TPE) ..................... 76 

3.8.5 Trial Iterations Until the Best Hyperparameters Are Found ......... 77 

3.8.6 Determining the Best Hyperparameters  ...................................... 78 

3.9 Model Performance Evaluation ........................................................... 79 

3.9.1 Stratified 5-Fold Cross-Validation ............................................... 80 

3.9.2 Example of Model Prediction Results ......................................... 81 

3.9.3 Confusion Matrix ........................................................................ 82 



ix 

 

3.9.4 Calculation of Evaluation Metrics ............................................... 82 

3.10 Testing Scenario ................................................................................. 83 

3.11 System Implementation ...................................................................... 85 

CHAPTER IV RESULTS AND DISCUSSION ............................................... 87 

4.1 Data Loading ...................................................................................... 87 

4.2 Data Preprocessing ............................................................................. 88 

4.2.1 Results of the Missing Value Check ............................................ 88 

4.2.2 Results of the Data Duplication Check ........................................ 90 

4.2.3 Class Distribution Check Results ................................................ 91 

4.2.4 Target Variable Adjustment Results ............................................. 92 

4.2.5 Identifying Categorical Features ................................................. 94 

4.3 Data Split ........................................................................................... 96 

4.3.1 90:10 Data Split .......................................................................... 96 

4.3.2 80:20 Data Split .......................................................................... 97 

4.3.3 70:30 Data Split .......................................................................... 98 

4.3.4 Comparison of Data Splits .......................................................... 99 

4.4 Catboost Modeling ............................................................................. 99 

4.4.1 CatBoost Model Configurations ................................................ 100 

4.4.2 Cross-Validation Implementation .............................................. 101 

4.4.3 Cross-Validation Results for the 90:10 Scenario ........................ 102 

4.4.4 Cross-Validation Results for the 80:20 Scenario ........................ 103 

4.4.5 Cross-Validation Results for the 70:30 Scenario ........................ 104 

4.4.6 Analysis of Cross-Validation Results ........................................ 104 

4.5 Baseline Model Evaluation on the Testing Data ................................ 106 

4.5.1 Baseline Model Performance Evaluation ................................... 106 

4.5.2 Test Results for the Baseline Model with a 90:10 Data Split ...... 106 

4.5.3 Baseline Model Testing Results with 80:20 Data Split .............. 115 

4.5.4 Test Results for the Baseline Model with a 70:30 Data Split ...... 123 

4.5.5 Analysis of Baseline Model Test Results ................................... 132 

4.6 Hyperparameter Optimization Using Optuna .................................... 133 

4.6.1 Hyperparameter Optimization Implementation .......................... 133 

4.6.2 Hyperparameter Optimization Results for the 90:10 Scenario ... 134 



x 

 

4.6.3 Hyperparameter Optimization Results for the 80:20 Scenario ... 137 

4.6.4 Hyperparameter Optimization Results for the 70:30 Scenario ... 140 

4.7 Optimized Model Testing Results ..................................................... 143 

4.8 Comparison of the Performance Model ............................................. 166 

4.9 Analysis of Results ........................................................................... 168 

4.10 Comparison of Research Results with Previous Studies .................... 169 

4.11 Implementation of the Best Model into a Website ............................. 170 

CHAPTER V CONCLUSION ....................................................................... 173 

DAFTAR PUSTAKA...................................................................................... 175 

LAMPIRAN ................................................................................................... 179 

 

 



xi 

 

LIST OF FIGURES 

 

Figure 2.1 CatBoost Decision Tree ..................................................................... 21 

Figure 2. 2 Optuna Architecture ......................................................................... 28 

Figure 3.1 Research Flowchart ........................................................................... 35 

Figure 3. 2 Dataset Flowchart ............................................................................ 36 

Figure 3. 3 Data Preprocessing Workflow .......................................................... 42 

Figure 3. 4 Data Split Workflow ......................................................................... 48 

Figure 3. 5 CatBoost Flowchart .......................................................................... 49 

Figure 3. 6 Optimization Flowchart .................................................................... 72 

Figure 3. 7 Model Performance Evaluation Flowchart ........................................ 79 

Figure 3. 8 Website ............................................................................................ 85 

Figure 4. 1 Results of the Dataset Loading ......................................................... 88 

Figure 4. 2 Results of the Missing Value Check.................................................. 89 

Figure 4. 3 Results of Missing Values After Handling ........................................ 90 

Figure 4. 4 Results of the Duplicate Data Check ................................................ 91 

Figure 4. 5 Results of the Class Distribution Analysis ........................................ 92 

Figure 4. 6 Target Variables Before Adjustment.................................................. 93 

Figure 4. 7 Target Variable After Adjustment ...................................................... 94 

Figure 4. 8 Results of Categorical Feature Identification .................................... 95 

Figure 4. 9 Results of the 90:10 Data Split ......................................................... 97 

Figure 4. 10 Results of the 80:20 Data Split ....................................................... 97 

Figure 4. 11 Results of the 70:30 Data Split ....................................................... 98 

Figure 4. 12 Catboost Cross-Validation Results for the 90:10 Scenario ............. 102 

Figure 4. 13 CatBoost Cross-Validation Results for the 80:20 Scenario ............ 103 

Figure 4. 14 CatBoost Cross-Validation Results for the 70:30 Scenario ............ 104 

Figure 4. 15 Cross-Validation Results for Each Scenario .................................. 105 

Figure 4. 16 Baseline Model Metrics (90:10, Configuration 1) ......................... 107 

Figure 4. 17 Baseline Loss Curve (90:10, Config. 1) ........................................ 108 

Figure 4. 18 Baseline Confusion Matrix (90:10, Config. 1) .............................. 108 

Figure 4. 19 Baseline Classification Report (90:10, Config. 1) ......................... 109 

Figure 4. 20 Baseline Model Metrics (90:10, Config. 2) ................................... 109 



xii 

 

Figure 4. 21 Baseline Loss Curve (90:10, Config. 2) ........................................ 110 

Figure 4. 22 Baseline Confusion Matrix (90:10, Config. 2) .............................. 111 

Figure 4. 23 Baseline Classification Report (90:10, Config. 2) ......................... 111 

Figure 4. 24 Baseline Model Metrics (90:10, Config. 3) ................................... 112 

Figure 4. 25 Baseline Loss Curve (90:10, Config. 3) ........................................ 113 

Figure 4. 26 Baseline Confusion Matrix (90:10, Config. 3) .............................. 113 

Figure 4. 27 Baseline Classification Report (90:10, Config. 3) ......................... 114 

Figure 4. 28 Baseline Model Metrics (80:20, Config. 1) ................................... 115 

Figure 4. 29 Baseline Loss Curve (80:20, Config. 1) ........................................ 115 

Figure 4. 30 Baseline Confusion Matrix (80:20, Config. 1) .............................. 116 

Figure 4. 31 Baseline Classification Report (80:20, Config. 1) ......................... 117 

Figure 4. 32 Baseline Model Metrics (80:20, Config. 2) ................................... 117 

Figure 4. 33 Baseline Loss Curve (80:20, Config. 2) ........................................ 118 

Figure 4. 34 Baseline Confusion Matrix (80:20, Config. 2) .............................. 119 

Figure 4. 35 Baseline Classification Report (80:20, Config. 2) ......................... 119 

Figure 4. 36 Baseline Model Metrics (80:20, Config. 3) ................................... 120 

Figure 4. 37 Baseline Confusion Matrix (80:20, Config. 3) .............................. 121 

Figure 4. 38 Baseline Confusion Matrix (80:20, Config. 3) .............................. 121 

Figure 4. 39 Baseline Classification Report (80:20, Config. 3) ......................... 122 

Figure 4. 40 Baseline Model Metrics (70:30, Config. 1) ................................... 123 

Figure 4. 41 Baseline Loss Curve (70:30, Config. 1) ........................................ 124 

Figure 4. 42 Baseline Confusion Matrix (70:30, Config. 1) .............................. 125 

Figure 4. 43 Baseline Classification Report (70:30, Config. 1) ......................... 125 

Figure 4. 44 Baseline Model Metrics (70:30, Config. 2) ................................... 126 

Figure 4. 45 Baseline Loss Curve (70:30, Config. 2) ........................................ 127 

Figure 4. 46 Baseline Confusion Matrix (70:30, Config. 2) .............................. 128 

Figure 4. 47 Baseline Classification Report (70:30, Config. 2) ......................... 128 

Figure 4. 48 Baseline Model Metrics (70:30, Config. 3) ................................... 129 

Figure 4. 49 Baseline Loss Curve (70:30, Config. 3) ........................................ 130 

Figure 4. 50 Baseline Confusion Matrix (70:30, Config. 3) .............................. 130 

Figure 4. 51 Baseline Classification Report (70:30, Config. 3) ......................... 131 

Figure 4. 52 Best Hyperparameters for the 90:10 Scenario, Configuration 1 ..... 135 



xiii 

 

Figure 4. 53 Best Hyperparameters for the 90:10 Scenario, Configuration 2 ..... 136 

Figure 4. 54 Best Hyperparameters for the 90:10 Scenario, Configuration 3 ..... 137 

Figure 4. 55 Best Hyperparameters for the 80:20 Scenario, Configuration 1 ..... 138 

Figure 4. 56 Best Hyperparameter for the 80:20 Scenario, Configuration 2 ...... 139 

Figure 4. 57 Best Hyperparameter for the 80:20 Scenario, Configuration 3 ...... 140 

Figure 4. 58 Best Hyperparameter for the 80:20 Scenario, Configuration 1 ...... 141 

Figure 4. 59 Best Hyperparameter for the 80:20 Scenario, Configuration 2 ...... 141 

Figure 4. 60 Best Hyperparameter for the 80:20 Scenario, Configuration 2 ...... 142 

Figure 4. 61 Optimized Model Metrics (90:10, Config. 1) ................................ 144 

Figure 4. 62 Optimized Loss Curve (90:10, Config. 1) ..................................... 145 

Figure 4. 63 Optimized Confusion Matrix (90:10, Config. 1) ........................... 145 

Figure 4. 64 Optimized Classification Report (90:10, Config. 1) ...................... 146 

Figure 4. 65 Optimized Model Metrics (90:10, Config. 2) ................................ 147 

Figure 4. 66 Optimized Loss Curve (90:10, Config. 2) ..................................... 147 

Figure 4. 67 Optimized Confusion Matrix (90:10, Config. 2) ........................... 148 

Figure 4. 68 Optimized Classification Report (90:10, Config. 2) ...................... 149 

Figure 4. 69 Optimized Model Metrics (90:10, Config. 3) ................................ 149 

Figure 4. 70 Optimized Loss Curve (90:10, Config. 3) ..................................... 150 

Figure 4. 71 Optimized Loss Curve (90:10, Config. 3) ..................................... 151 

Figure 4. 72 Optimized Classification Report (90:10, Config. 3) ...................... 151 

Figure 4. 73 Optimized Model Metrics (80:20, Config. 1) ................................ 152 

Figure 4. 74 Optimized Loss Curve (80:20, Config. 1) ..................................... 153 

Figure 4. 75 Optimized Classification Report (80:20, Config. 1) ...................... 153 

Figure 4. 76 Optimized Classification Report (80:20, Config. 1) ...................... 154 

Figure 4. 77 Optimized Model Metrics (80:20, Config. 2) ................................ 154 

Figure 4. 78 Optimized Loss Curve (80:20, Config. 2) ..................................... 155 

Figure 4. 79 Optimized Confusion Matrix (80:20, Config. 2) ........................... 155 

Figure 4. 80 Optimized Classification Report (80:20, Config. 2) ...................... 156 

Figure 4. 81 Optimized Model Metrics (80:20, Config. 3) ................................ 156 

Figure 4. 82 Optimized Loss Curve (80:20, Config. 3) ..................................... 157 

Figure 4. 83 Optimized Confusion Matrix (80:20, Config. 3) ........................... 157 

Figure 4. 84 Optimized Classification Report (80:20, Config. 3) ...................... 158 



xiv 

 

Figure 4. 85 Optimized Model Metrics (70:30, Config. 1) ................................ 158 

Figure 4. 86 Optimized Loss Curve (70:30, Config. 1) ..................................... 159 

Figure 4. 87 Optimized Confusion Matrix (70:30, Config. 1) ........................... 159 

Figure 4. 88 Optimized Classification Report (70:30, Config. 1) ...................... 160 

Figure 4. 89 Optimized Model Metrics (70:30, Config. 2) ................................ 161 

Figure 4. 90 Optimized Loss Curve (70:30, Config. 2) ..................................... 161 

Figure 4. 91 Optimized Confusion Matrix (70:30, Config. 2) ........................... 162 

Figure 4. 92 Optimized Classification Report (70:30, Config. 2) ...................... 162 

Figure 4. 93 Optimized Model Metrics (70:30, Config. 3) ................................ 163 

Figure 4. 94 Optimized Loss Curve (70:30, Config. 3) ..................................... 164 

Figure 4. 95 Optimized Loss Curve (70:30, Config. 3) ..................................... 164 

Figure 4. 96 Optimized Classification Report (70:30, Config. 3) ...................... 165 

Figure 4. 97 Main Interface .............................................................................. 171 

Figure 4. 98 Input Form Interface ..................................................................... 171 

Figure 4. 99 Prediction Results Interface .......................................................... 172 

Figure 4. 100 Data Input Interface .................................................................... 172 

 



xv 

 

LIST OF TABLES 

 

Table 2. 1 Summary of Previous Research ......................................................... 11 

Table 3. 1 Dataset Features................................................................................. 37 

Table 3. 2 Sample Dataset with All Features....................................................... 40 

Table 3. 3 Sample Data for Calculations ............................................................. 42 

Table 3. 4 Example Dataset Without Missing Values .......................................... 43 

Table 3. 5 Sample Data Without Duplicates........................................................ 44 

Table 3. 6 Results of the Class Distribution Analysis .......................................... 45 

Table 3. 7 Target Variable After Adjustment ....................................................... 45 

Table 3. 8 Dataset with Categorical Features ...................................................... 46 

Table 3. 9 Data Split Variations .......................................................................... 47 

Table 3. 10 Sample Dataset for the Example Calculation .................................... 49 

Table 3. 11 Results of the Ordered Target Statistics Calculation ......................... 53 

Table 3. 12 Results of Categorical Feature Transformation ................................. 54 

Table 3. 13 Initial Gradients ............................................................................... 56 

Table 3. 14 Candidate Splits for the Age Feature ................................................ 58 

Table 3. 15 Gain Calculation Results .................................................................. 62 

Table 3. 16  Gradient and Hessian Calculations for Iteration 1 ............................ 65 

Table 3. 17 Split Candidates ............................................................................... 66 

Table 3. 18 Gain Calculation Results for the Medication Feature ........................ 68 

Table 3. 19 Example User Input ......................................................................... 70 

Table 3. 20 Optimized Hyperparameters ............................................................ 73 

Table 3. 21 Optuna Study Configuration ............................................................ 74 

Table 3. 22 Example of a Hyperparameter Trial ................................................. 75 

Table 3. 23 Example F1-Scores for Each Fold .................................................... 75 

Table 3. 24 Example Trial Results ...................................................................... 76 

Table 3. 25 Example of the Best Hyperparameter Combination .......................... 77 

Table 3. 26 Examples of Hyperparameters from Optimization Results ............... 78 

Table 3. 27 Example of Cross-Validation Evaluation Results.............................. 80 

Table 3. 28 Example of Prediction Results ......................................................... 81 

Table 3. 29 Example of a Confusion Matrix ....................................................... 82 



xvi 

 

Table 3. 30 CatBoost Model Testing Scenarios ................................................... 84 

Table 4. 1 Amounts of Training and Test Data for Each Scenario ........................ 99 

Table 4. 2 Comparison Results of Baseline Model Testing................................ 132 

Table 4. 3 Comparison of the Baseline the Model Optimized Using Optuna ..... 166 

Table 4. 4 Comparison of Research Results with Previous Studies ................... 170 

 

 



xvii 

 

LIST OF ALGORITHMS 

 

Algorithm 1: Dataset Loading ............................................................................ 87 

Algorithm 2: Checking for Missing Values ......................................................... 88 

Algorithm 3: Handing Missing Values................................................................ 89 

Algorithm 4: Data Duplication Check ................................................................ 90 

Algorithm 5: Class Distribution ......................................................................... 91 

Algorithm 6: Target Variable Check ................................................................... 92 

Algorithm 7: Target Variable Transformation ..................................................... 93 

Algorithm 8: Splitting Features and the Target ................................................... 94 

Algorithm 9: Identification of Categorical Features ............................................ 95 

Algorithm 10: 90:10 Data Split .......................................................................... 96 

Algorithm 11: 80:20 Data Split .......................................................................... 97 

Algorithm 12: 70:30 Data Split .......................................................................... 98 

Algorithm 13: Catboost Model Configurations ................................................. 100 

Algorithm 14: Catboost Model Configuration .................................................. 101 

Algorithm 15: Baseline Model Testing ............................................................. 106 

Algorithm 16: Hyperparameter Optimization Implementation .......................... 134 

Algorithm 17: Implementation of Testing for the Optimized Model ................. 143 

 

 



xviii 

 

LIST OF ABBREVIATIONS 

 

AG  :    Age (Variabel) 

SI  :    Salt_Intake (Variabel) 

SS  :    Stress_Score (Variabel) 

BPH  :    BP_History (Variabel) 

SD  :    Sleep_Duration (Variabel) 

BMI  :    Body Mass Index (Variabel) 

MD :    Medication (Variabel) 

FH :    Family_History (Variabel) 

EL  :    Exercise_Level (Variabel) 

SMS  :    Smoking_Status (Variabel) 

HH  :    Has_Hypertension (Variabel) 

N  :    No 

P  :    Prehypertension 

H  :    Hypertension 

Nn  :    None 

AI :    ACE Inhibitor 

O  :    Other 

BB  :    Beta Blocker 

Y  :    Yes 

L  :    Low 

M  :    Moderate 

HI  :    High 

NS  :    None_Smoking 

S  :    Smoking 

 


	af5c50bc14e751a09a4f71012a71f13396ca839554b45b64410a4a1557dc2cd8.pdf
	af5c50bc14e751a09a4f71012a71f13396ca839554b45b64410a4a1557dc2cd8.pdf

