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Abstract

In recent years, driven by the northward shift of Kaohsiung City's development
focus, the establishment of TSMC's manufacturing facilities, and the transportation
advantages of the three-railway terminal, Zuoying District has emerged as the
commercial and transportation hub of Northern Kaohsiung. Consequently, the structure
of its real estate market has undergone significant transformation. This study aims to
investigate housing price fluctuations and determinants for residential high-rises, mid-
rise elevator buildings, and walk-up apartments in Zuoying District from November
2020 to November 2025. Utilizing Python web crawling techniques, 10,993 valid
transaction records were extracted from the Ministry of the Interior's Real Estate Actual
Transaction Price Query Service. Data cleaning, feature engineering, and outlier
processing were performed to ensure data quality.

Integrating descriptive statistics, geospatial analysis, and machine learning
algorithms, this study compares the predictive capabilities of four models: Linear
Regression, Decision Tree, Random Forest, and Gradient Boosting Trees. The results
indicate that the Random Forest model achieved the best performance, yielding a
coefficient of determination (R?) of 0.8409 and a Root Mean Square Error (RMSE) of
35,778 TWD/ping. This significantly outperforms the traditional Linear Regression
model (R? = 0.53), demonstrating the existence of highly non-linear relationships
among housing price determinants.

Feature importance analysis identifies "Building Age" as the most critical factor
influencing housing prices in Zuoying District, accounting for 35.85% of importance,
followed by "Transaction Year" (25.11%) and "Geographic Location" (Latitude and
Longitude combined, totaling 16.59%). Spatial analysis reveals a concentric price
gradient centered on the Zuoying High Speed Rail Station. The core zone, including the
HSR special zone and the Lotus Pond waterfront, commands the highest unit prices,
averaging over 350,000 TWD/ping. This is followed by the Kaohsiung Arena
commercial district and the city center, while peripheral areas and older communities
exhibit relatively lower prices. Through data analysis, this study quantifies the impact
of various property attributes and external environmental factors on prices, verifying
the new house premium and location effects, and establishes a robust housing price

prediction model.

Keyword : Housing Price Prediction, Machine Learning, Random Forest, Real

Estate Actual Transaction Price, Zuoying District
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