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Abstract Developers consider refactoring as an important technique in software maintenance. However, any tech-
nique to evaluate long-term effect of refactoring has not been established yet. This paper proposes a technique to
evaluate the following four items as effects of refactoring, (1) simplifying dependencies among modules, (2) reducing
the number of bug occurrences, (3) reducing the number of modified lines, and (4) reducing the number of modi-
fications. In order to evaluate those items, firstly, we found pairs of methods that previously had the same body.
Each of the pairs has to consist of two methods: one was refactored and the other was not refactored. After that,
we compared the evolution of each method pair, and investigated whether there was a significant difference. The
experiments conducted on the version history of four Java open source projects showed that the refactored methods
had better effects than the non-refactored methods on (1) and (2). This was the same result as the previous research
conducted on industrial software. On the other hand, the experimental results on (3) and (4) were different from
project to project.
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