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Introduction

According to AIDSVu, HIV continues to pose a serious public health concern in the United - D_MOCmm_OS

States, with thousands of new diagnoses reported annually, disproportionately affecting certain Root Mean Squared Error (RMSE) Comparison

communities.t

Traditional methods of assessing HIV risk often fail to capture complex patterns in demographic
and socioeconomic factors that vary across regions.?

By leveraging machine learning technigues on AIDSVu’s publicly available datasets, we can
build predictive models that identify populations at elevated risk, enabling more targeted and
data-driven public health interventions.

The Random Forest and XGBoost models demonstrated superior
predictive accuracy, highlighting their effectiveness in modeling
complex patterns In HIV diagnosis rates.
The relatively lower performance of Linear Regression and KNN
suggests these models may be less suitable for capturing nonlinear
relationships in the dataset.

Conclusions

Based on the evaluation of multiple machine learning models,
Random Forest Regressor emerged as the most effective technigue

RMSE

Mission Statement

Enhancing prediction accuracy and decision-making through machine learning models
applied to structured dataset analysis.
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may not generalize well across diverse datasets. In this study, we applied advanced machine gﬁw% %% error metrics (MAE and RMSE)

learning techniques to predict a continuous best outcome. R %% .

This model-driven approach demonstrates the potential of machine learning to enhance predictive Model .. : el :

analytics and support data-driven decisions in real-world applications such as resource planning, Model Performance Comparison These results _:Q_omﬂm Em.: m:os.o mm_um_u__:v\ In capturing the complex

performance monitoring, and personalized recommendations, . variable patterns and relationships within the data. Overall, advanced

| earning Obiecti g ensemble methods provide a promising approach for enhancing the

. : . JEELIVES o . . . = E—— accuracy of HIV-related public health forecasting and decision-

Given an HIV affected data by County but particularly predicting New Diagnosis Rate, using an 3.0 - making

algorithm generated by machine learning. . .

To evaluate the effectiveness of advanced algorithms in improving predictive accuracy and g .. mm._nm rences

supporting data-driven decision-making processes.

Methods

A dataset containing multiple features relevant to the prediction task was used for this study.

*The target variable was continuous in nature, making this a regression problem.

Data preprocessing was performed, including missing value handling, outlier removal using z-score
methods, and feature scaling where necessary.

Feature selection and engineering were carried out to optimize model input and performance. Model
Models Implemented:

Random Forest, Gradient Boost, Linear Regression, Decision Tree, XGBoost, and K Nearest

Neighbors regressor Models.
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