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Abstract

In the practice of real estate in Japan, the price of vacant land is important. We used
geospatial information and aerial imagery to build a prediction model for residential land prices,
based on the Tokyo residential land prices notified in 2024. In the process, we used geospatial
information to count convenience facilities within a certain buffer from each notified land,
and created features based on convenience. For abstract regional factors such as greenery
and street landscaping, we extracted the occupancy ratio of ground objects from aerial images
using semantic segmentation and used them as features. By feeding these features to lightGBM
regression and training it, we were able to build a highly accurate price prediction model.
In particular, the accuracy improvement due to geospatial features was remarkable. On the
other hand, the contribution of image features to the improvement in accuracy was small.
Using the explanatory variable analysis tool SHAP to check the importance of explanatory
variables in the constructed model, we found that the influence of distance factors from the
city center was particularly large, and that it uniquely determined the residential land prices
in Tokyo. Furthermore, spatial autocorrelation was used to statistically confirm that prices
change in a chain reaction depending on the distance from the city center. Prices in each region
are determined based on prices reflecting city center factors, with convenience, particularly
accessibility, having a strong influence. Image features, on the other hand, had little impact.
Finally, it was found that residential land prices are determined by the individual attributes
of each piece of land. This high-precision residential land price model is not only useful for
predicting prices, but can also be used as a benchmark for publicly listed prices in real estate

appraisals and in urban development.

Key words : land price public notice, geospatial information, semantic segmentation, lightGBM,
SHAP, Moran'’s I
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