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Utility-optimized Local Differential Privacy Joint Distribution Estimation Mechanisms
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Abstract Compared with traditional centralized differential privacy,local differential privacy(LLDP) has the advantage of not re-
lying on trusted third parties,but it also has the problem of low data utility. The utility-optimized local differential privacy(UL-
DP) can improve the accuracy of estimation results by taking advantage of the sensitivity differences of different inputs. Two-di-
mensional data joint distribution calculation can be widely used in many data analysis scenarios. However,how to realize two-di-
mensional data joint distribution estimation under the ULDP model is still an important problem that has not yet been solved. Ai-
ming at this problem, the definition of the two-dimensional ULDP model is given first, taking into account the four cases of
whether the two attributes are sensitive or not. Secondly, under this model, for the joint distribution estimation problem, two
mechanisms joint utility-optimized randomized response(JuRR) and cartesian product randomized response(CPRR) are proposed,
and the unbiasedness of the estimation results is proved theoretically. Finally, comparative experiments are carried out on real
datasets to discuss the influence of different parameters on the estimation error. Experimental results show that the proposed two
mechanisms have better data utility.

Keywords Local differential privacy, Utility-optimized, Joint distribution, Frequency estimation, Difference in sensitivity
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