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MACHINE LEARNING TECHNIQUES FOR ASSESSING RISK BEHAVIOUR ASSOCIATED

WITH CONTRACTING HIV

Pearparn Pumphosuwan'’, Napa Saebae’
Abstract

The objective of this research is to develop a predictive model for assessing the risk levels associated
with HIV infection, utilizing four groups of variables: Demographics, Lifestyle, Sexual behavior, and Symptoms.
Seven machine learning techniques were employed: XGBoost Classifier, XGBoost Regressor, Decision tree,
Random Forest, Support Vector Machine (SVM), Support Vector Regressor (SVR), and Regression Neural Network.
Data were sourced from an HIV research and innovation institution spanning from January 1, 2021, to December
30, 2022, comprising 3,621 records. These records pertain to individuals seeking services related to HIV testing,
receiving medication, PrEP (Pre-Exposure Prophylaxis), or PEP (Post-Exposure Prophylaxis) for preventing HIV
infection, and sexually transmitted infection treatment. Only negative HIV test results were considered to
evaluate the risk of HIV infection, categorized into four levels: No risk, Low risk, Moderate risk, and High risk. The
researchers aimed to compare the grouping effects by inputting each group's data into the model to predict HIV
infection risk. Utilizing all data rather than specific group data yielded better prediction results. Subsequently,
the groups for model testing were divided into four categories: Multi-Class (N : L : M : H), Binary Class 1 (N, L, M
: H), Binary Class 2 (N, L : M, H), and Binary Class 3 (N : L, M, H). The comparison results of each model against
variable groups showed the highest AUC value of 0.88 in the Random Forest model within the Binary Class 2
(N, L : M, H). However, as this research aims to prioritize high-risk class predictions, the group that performs best
in emphasizing high-risk classes is Binary Class 3 (N : L, M, H), with the highest AUC value achieved by the

XGBoost Regressor at 0.79.
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0(N) 0.67 0.64 0.65
Multi-Class
Decision tree 1(L) 0.54 0.38 0.44
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Group Class Model Type Class Precision Recall F1-score

3 (H) 0.21 0.48 0.29
0(N) 0.70 0.63 0.66
1) 0.56 0.50 0.53

Random Forest
2 (M) 0.18 0.22 0.20
3 (H) 0.25 0.37 0.30
0(N) 0.72 0.61 0.66
1L 0.58 0.51 0.54

XGBoost

Classifier
2 (M) 0.18 0.21 0.19
3 (H) 0.27 0.45 0.34
0(N) 0.69 0.59 0.64
1) 0.57 0.43 0.49

Support Vector

Machine
2(w) 0.15 0.20 0.17
3 (H) 0.23 0.46 0.30
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Group Class Model Type Class Precision Recall F1-score
0 (N, L, M) 0.94 0.76 0.84
Decision tree
Binary Class 1 1(H) 0.13 0.4 0.19
(N, L W) 0N, LM | 095 078 0.86
Random Forest
1(H) 0.18 0.54 0.27
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Group Class Model Type Class Precision Recall F1-score
0N, L, M) 0.96 0.70 0.81
XGBoost
Classifier
1(H) 0.16 0.65 0.25

0(N, L, M) 0.97 0.71 0.82
Support Vector

Machine
1(H) 0.18 0.72 0.28
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Group Class Model Type Class Precision Recall F1-score
0(N, L) 0.78 0.68 0.72
Decision tree
1(MH) | 0.34 0.46 0.39
0(N, L) 0.82 0.65 0.73

Random Forest

! 1(MH) | 0.39 0.61 0.47
Binary Class 2
(N, L:M,H)
0(N, L) 0.85 0.62 0.71
XGBoost
Classifier
1(MH) | 0.40 0.69 0.50
0(N, L) 0.84 0.63 0.72
Support Vector
Machine
1(MH) | 0.40 0.68 0.50
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A19199 4 HAENENITNARBILUUTIRBINTTHUNUTEAY Tungyl Binary Class 3 (N : L, M, H)

Group Class Model Type Class Precision Recall F1-score
0(N) 0.57 0.65 0.61
Decision tree 1
0.83 0.78 0.80
(L,M,H)
0(N) 0.68 0.62 0.65
Random Forest 1
0.84 0.87 0.85
, (L,M,H)
Binary Class 3
(N:L, M, H)
0(N) 0.62 0.68 0.65
XGBoost
Classifier 1
0.85 0.81 0.83
(L,M,H)
0(N) 0.64 0.69 0.67
Support Vector
Machine 1
0.86 0.83 0.84
(L,M,H)
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M990 5 naansNIIVAaeuUINaeInIsanaes Tungusie

Group Class Model MAE MSE RMSE
XGBoost Regressor 0.67 0.70 0.84
Multi-target Support Vector Regressor 0.67 0.70 0.84
Regression Neural Network 0.67 0.71 0.84
XGBoost Regressor 0.35 0.17 0.41
Binary Class 1 (N, L, M : H)
Support Vector Regressor 0.38 0.19 0.44

MSDS CS SWU @2024

161



2024 4% Proceeding of the Data Science Conference

Group Class Model MAE MSE RMSE
Regression Neural Network 0.26 0.12 0.35
XGBoost Regressor 0.38 0.19 0.43
Binary Class 2 (N, L : M, H) | Support Vector Regressor 0.42 0.21 0.46
Regression Neural Network 0.36 0.19 0.43
XGBoost Regressor 0.40 0.19 0.44
Binary Class 3 (N : L, M, H) Support Vector Regressor 0.42 0.21 0.46
Regression Neural Network 0.37 0.18 0.43
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