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Abstract: The online judge system contains a large number of problems. The problems can help educators
to reduce the cost of creating problems as a student’s homework in programming education. However, it is
difficult for a student to select the problem which suitable for improving her/his programming skill. There-
fore, the automatic recommendation method of the optimum problem for improving a user’s programming
skill is required. In this paper, we focused on the logs of submitted history by users in the online judge sys-
tem. By learning the submitted history and corresponding result using Long Short Term Memory (LSTM)
which is one of the deep learning model, we propose the method of automatic problem recommendation based
on the relationship on problem characteristics. We experimented by using users’ submitted history data of
Codeforces, a famous online judge system. Out proposed method demonstrated the high performance of the
estimation regarding a user’s submitted history. Furthermore, visualizing the transition of submitted history
revealed the shortest path to transit more difficult problems, as well as the core problem to transit various
types of problems.
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Fig. 1 The overview of our methodology.
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Fig. 2 Input and output data.
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Fig. 4 Accuracy and Loss of training data.
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