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Research on bisecting k-means clustering algorithm
based on differential privacy protection
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[ Abstract] For the traditional differential privacy protection k—means clustering algorithm ( DP k-means) , the randomly selected
initial point can result in that the algorithm often convergence to the local optimal instead of the global optimal. The problem in turn
affects the effectiveness of clustering. This paper combines the theory of differential privacy with the idea of hierarchical clustering
and proposes the bisecting k—means algorithm based on differential privacy protection ( DP Bi—k—means). Firstly, the process of
random selection of the initial point is improved to obtain the global optimality, and the target dataset is bisected from top to bottom.
Then, differential privacy protection based on the Laplace mechanism is implemented in the iterative process. Finally, through
security analysis and experimental results, it can be proved that compared with the traditional differential privacy —preserving k—
means algorithm (DP k—means) , the proposed algorithm can avoid the clustering results from falling into the local optimal solution
affected by the initial point. This optimizes clustering results and provides effective privacy protection capabilities for cluster analysis.
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