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High-Functionality Applications (HFAs) contain a large amount of functions. However, most of
HFA users use only a few functions and are not aware of useful functions. To let users discover
useful unaware functions efficiently, this dissertation proposes a framework for software function
recommendation based on Collaborative Filtering (CF). To produce a recommendation to a target
HFA user, firstly, histories of software function executions (called usage histories) are collected
from many HFA users via the Internet. Next, similarities among users are calculated using the
frequencies of function executions of each user. Then, the potential execution frequencies of target
user’s unaware functions are predicted based on similar users’ already known frequencies. Finally,
a list of functions ranked by their potential frequency is given as a recommendation to the target
user. Typically, the CF algorithm consists of a similarity computation algorithm and a prediction
algorithm. This dissertation describes ten similarity computation algorithms including two new
algorithms, and seven prediction algorithms. Prediction accuracies of these CF algorithms were
empirically evaluated using usage histories collected from 23 Microsoft Office Application users.
To evaluate the recommendation accuracy, ARE (Average Relative Error) and NDPM (Normalized
Distance-based Performance Measure) were used. The result showed the combination of Rank
Correlation and Weighted Sum outperformed the other algorithms.
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