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Abstract

The rapid growth of scientific publications in the field of informatics demands an accurate and efficient automated classification system.
This study aims to implement TF-IDF as a feature extraction method and XGBoost as a classification model to categorize scientific papers,
particularly based on their titles. The dataset consists of 1,000 scientific paper titles in the field of informatics, which were collected and
processed using text preprocessing techniques. The XGBoost model was trained using TF-IDF vector representations, and hyperparameter
tuning was applied to enhance model performance, focusing on parameters such as learning_rate, max_depth, and n_estimators. Evaluation
results show that the developed system achieved an accuracy of 81%, with solid performance in distinguishing between “Computer
Science” and “Non-Computer Science” categories. This study demonstrates that the combination of TF-IDF and XGBoost is effective for
short-text classification such as scientific titles and has potential for further development in multi-class classification and more complex
datasets.

Keywords: Text Classification, TF-IDF, XGBoost, Scientific Paper, Hyperparameter Tuning.

1. Introduction

In today’s digital era, the volume of scientific publications in the field of informatics engineering continues to grow rapidly. With various
topics and subtopics covering algorithms, computer architecture, cybersecurity, and software development, the management and
classification of scientific works have become complex yet crucial tasks. An effective classification process can assist researchers in finding
relevant literature and support efforts in innovation as well as the advancement of knowledge. In the academic world, scientific works are
often classified into various disciplines, including Computer Science, Physics, Mathematics, Statistics, Quantitative Biology, and
Quantitative Finance. Each discipline has its own focus and methodology, reflecting the diversity of research across different fields [1]. In
this study, particular attention is given to the classification and prediction of scientific works in the field of informatics engineering. By
directing the focus toward informatics engineering, this research aims to develop effective methods for managing and grouping relevant
scientific literature, thereby supporting researchers in finding specific and up-to-date information in the field of text data classification [2].

Machine Learning—based models that can be used for text classification include SVM, CNN, and XGBoost. SVM (Support Vector
Machine) is a machine learning algorithm applied to classification and regression tasks [3]. CNN (Convolutional Neural Network) involves
the process of identifying and adjusting optimal parameter values in its architecture to improve model performance [4]. XGBoost models
and text representation techniques such as TF-IDF (Term Frequency—Inverse Document Frequency) have been proven effective in text
classification tasks [5].XGBoost is an efficient and powerful boosting algorithm for classification and regression problems. TF-IDF is a
statistical technique used to assess the importance of words in a document relative to a collection of documents. By combining the two, it
is possible to create a model capable of capturing essential text features and performing accurate classification [6]. This research focuses
on the implementation of these two techniques for the classification of scientific works. By understanding and effectively applying TF-
IDF and XGBoost, it is expected that classification performance can be improved, thereby facilitating the management and retrieval of the
ever-growing body of scientific information.

2. Theoretical Basis

2.1. Scientific paper

A scientific paper is one of the primary forms of communication in the academic and research world. This document contains research
findings, ideas, or systematic studies that are structured based on scientific methods. Through a scientific paper, authors can present new
information, solve problems, or discuss specific topics in depth within the relevant field of study.
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2.2. Text classification

Text classification refers to the process of categorizing textual documents into predefined classes by analyzing and leveraging the inherent
features or patterns within the text.

2.3. TF-IDF

TF-IDF (Term Frequency—Inverse Document Frequency) is a statistical weighting scheme commonly employed to measure the significance
of a term within a document in relation to a larger collection of documents (corpus). This method assigns higher weights to terms that
appear frequently in a specific document but less frequently across the entire corpus, thereby capturing their discriminative power. Owing
to its effectiveness in identifying salient textual features, TF-IDF has become one of the most widely used techniques in Natural Language
Processing (NLP), particularly in tasks such as information retrieval, text mining, and document classification.

2.4. XGBoost

XGBoost is an ensemble-based machine learning algorithm used to address both classification and regression problems. This algorithm
combines multiple weak learners to improve prediction accuracy. Boosting is an ensemble technique in which weak models are trained
sequentially to correct the errors made by their predecessors. The final result is a combination of all models that produces more accurate
predictions.

3. Analysis

Problem analysis is the process of breaking down a problem into smaller components to be studied, with the aim of facilitating a better
understanding of the issues within an information system. The outcome of system analysis is a solution to the problems identified in the
specification of the new system.

The system analysis stage is a critical step, in which the approach involves identifying problems within the currently operating system and
evaluating each existing work procedure. In this way, it is possible to gain an understanding of the existing issues, the challenges faced by
the running system, their impacts, and the aspects that need to be considered in validating the objectives of the system being designed
before improvements are implemented.

The requirements analysis of the proposed system encompasses two main aspects: functional requirements analysis and non-functional
requirements analysis. Functional software analysis can be explained using use cases as illustrated in Figure 3.3 below:
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g. 1: TF-IDF Process Flow Diagram.

4. A Results and Discussion

4.1. Results

The results of the researcher's study are shown in the following explanation
1. Sign-in Page
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Allows users to enter their email and password to access the system. There is also an option to navigate to the Sign-up page for new users.
The design of the Sign in page can be seen in the image below:
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Fig. 2: Sign in Page Design.
2. Home Page
This page serves as the main navigation center after the user successfully logs into the system. The design of the Home page can be seen
in the image below:
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Fig. 3: Home Page Design.
3. Scientific Paper Classification Page
This page provides an input field for entering the title of the scientific paper to be classified. The design of the Scientific Paper Classification
Page can be seen in the image below:
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Fig. 4: Scientific Paper Classification Page Design.

4. Model Training Page
On this page, there is a browse option for uploading the dataset. The design of the Model Training Page can be seen in the image below:
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Fig. 5: Model Training Page Design.
4.2. Discussion
The classification results show that the XGBoost algorithm is capable of delivering good performance with an accuracy of 81%.
Furthermore, the model demonstrates better performance on class 0 (Non-Computer Science) compared to class 1 (Computer Science), as
indicated by the higher recall value.
The advantages of applying TF-IDF and XGBoost:

1. Efficiency of Text Processing

TF-IDF is a simple yet effective feature extraction method for identifying important words, enabling the transformation of text into
numerical representations to be carried out quickly and efficiently.

2. Competitive Model Performance

XGBoost is known as a highly powerful boosting algorithm, and in this study, it has been shown to produce good classification results
with an accuracy above 80% without requiring high computational infrastructure.

3. Ease of Implementation and Interpretation
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This combination is relatively easy to implement, and the classification results can be logically explained based on word weights and
decision trees, making it suitable for applications in academic environments.

The shortcomings and limitations include:
1. Data Imbalance

The model tends to perform better on the majority class (Non-Computer Science), while recall on the minority class still needs to be
improved using balancing methods such as SMOTE or class weight adjustment.

2. Scalability to Multi-Category Classification

The current model is limited to binary classification. To extend it to multiple categories or subfields of computer science, further
development is required, both in preprocessing and in the structure of the classification model.

5. Conclusion

Based on the results of the study on the classification of scientific papers using the XGBoost algorithm and TF-IDF features, it can be
concluded that the model demonstrates strong performance with an accuracy of 81%. The model shows high precision in classifying
scientific papers into two classes: Computer Science and Non-Computer Science.

From the evaluation results, it was observed that the model performs better in classifying the Non-Computer Science class compared to the
Computer Science class. This finding indicates that the distribution of data and the presence of word features in the text significantly
influence model performance.

Overall, the XGBoost approach combined with TF-IDF-based feature extraction has been proven effective for large-scale academic text
classification tasks.
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