Na Yeon KANG, Kyung A KIM / Journal of Korean Artificial Intelligence 2-2 (2024) 39-44 39

+ ISSN: 3022-5388
JKAIA website: https://accesson.kr/jkaia
DOI: http://dx.doi.org/10.24225/jkaia.2024.2.2.39

19 7het CrQl 7h70| HACHE TES LME 0 23
Predictive Model for Age-specific Incidence Rates of Gastrointestinal Diseases in
Single-Person and Multi-Person Households

Na-Yeon KANG!?, Kyung-A KIM?

Received: November 05, 2024. Revised: December 06, 2024. Accepted: December 12, 2024.

Abstract

This study employed machine learning and deep learning regression models to predict the incidence of gastrointestinal diseases.
In particular, attention was given to the increasing number of single-person households, emphasizing that irregular eating habits
and dining out may contribute to gastrointestinal health problems. The incidence of gastrointestinal diseases was predicted and
compared between single-person and multi-person households by age group, with categorical variables such as age, gender,
disease, and household type converted into numerical data through one-hot encoding during the data preprocessing phase. The
regression models used for prediction included linear regression, random forest, support vector machines (SVM), gradient
boosting, XGBoost, and multilayer perceptron (MLP). After constructing the models, their performance was evaluated to identify
the most suitable one. The evaluation results indicated that the XGBoost regression model provided the best performance. Using
this model, predictions of gastrointestinal diseases by age group for both single-person and multi-person households were made
and visualized. The findings highlight the need for dietary improvement programs and policy development for single-person
households and are expected to contribute to the formulation of future public health policies.
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2.2. Research Data
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2.3. Variable Setup
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3. Research Methods and Analysis Results

=]
3.1. Models

—

o
7tet

[0}
[

oo, 1

k

=}
i

Tt HlolEo 7|

2.1 Research Objective

2. Body

for
iy

o



Na Yeon KANG, Kyung A KIM / Journal of Korean Artificial Intelligence 2-2 (2024) 39-44 41

MRYS BINOR HYE 4 YTk FOIM A9
wrolct

chyst g2y X iAol 7 BYS Fxein
Foj7l HolEet T SEO| M DS ML 0|2
Sl S50 AT BUS N¥ 27 DY WY mAE
37 2Y, MEZE WH 27 2%, JejCos 229 33
29, XGBoost 317 2, O HMEE 2|7 2Y=2 3
671xI0) RYS D, 45 YIS DY

3.1.1. Linear Regression Model
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3.1.3. Support Vector Regression
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3.1.5. XGBoost Regression Model
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3.1.6. Multilayer Perceptron Regression Model
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3.2. Model Performance Evaluation
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Table 1: Evaluation Metric
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Figure 1: Incidence Rate of Gastric Ulcer
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Algorithm MAE MSE RMSE
Linear 6.40 82.41 9.08
Random
Forest 0.99 3.05 1.75
Support
Vector 4.48 107.18 0.43
Gradient 3.67 29.70 5.45
Boosting
XGBoost 0.99 3.09 1.75
Multi-Layer | | 1¢ 417 2.04
Perceptron

Table 2: Evaluation Metric
Algorithm R2 MAPE(%) MedAE
Linear 0.56 758.06 5.22
Random 0.98 17.83 0.42
Forest
Support
Vector 10.35 44.01 0.80
Gradient 0.84 258.96 2.45
Boosting
XGBoost 0.98 15.24 0.37
Multi-Layer
Perceptron 0.98 36.86 0.61

3.3. Final Prediction Model
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Figure 2: Incidence Rate of Atrophic Gastritis
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Figure 3: Incidence Rate of Intestinal Metaplasia
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Figure 4: Incidence Rate of Gastric Polyps

4. Conclusion
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