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Machine Learning Based Artificial Intelligence Patent Quality
Prediction

Sunghyun Kim + Changhun Ok - Youngmin Kim

Abstract : Artificial intelligence has gradually become a ubiquitous technology since
the introduction of the framework of the Fourth Industrial Revolution, and the number of
patent applications related to artificial intelligence has also significantly increased.
Recently, the paradigm of the patent ecosystem has shifted from a quantitative
competition based on the number of applications to a qualitative competition focused on
securing high—quality patents, due to the growing concern about the costs incurred by
low—quality patents. Against this background, this study proposes a method for
predicting patent quality using machine learning and the Doc2Vec algorithm.

For this research, we utilized CPC codes defined by WIPO to extract patent data
related to artificial intelligence from the United States Patent and Trademark Office
(USPTO). Through this process, we developed 19 variables based on structured data and
7 variables based on unstructured data. Particularly, we introduced a novel approach
using the Doc2Vec algorithm to calculate similarity variables for the title and abstract
texts, which are expected to influence the prediction of high—quality patents. To assess
the impact of these similarity variables, we developed and compared an ensemble—based
machine learning model that includes the similarity variables with a model that does not.
The experimental results showed that the model incorporating the similarity variables
exhibited superior performance with an AUC of 0.013 and an fl-score of 0.025, indicating
their contribution to predicting high—quality patents. Additionally, we explained the
variable importance of the black—box machine learning model using SHAP.

Through this study, we expect to contribute to the realization of social value by
predicting the quality of patents and promoting the development of high—quality patents

in the field of key technologies such as artificial intelligence.

Key Words : Patent quality prediction, Machine learning, Al, DocZ2Vec, Similarity
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Matrix TP
. G (e e
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