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Abstract As the state-of-the-art privacy protection technology, local differential privacy is widely
used to compute the mean value of continuous numerical data. The perturbation mechanism will
directly affect the accuracy of the mean value. In order to further improve the accuracy of mean value
estimation, a perturbation mechanism for classified transformation satisfying differential privacy is
proposed. In this mechanism, continuous numerical data is divided into transformation range, which is
then segmented. What’s more, it transforms the segmentation into one-dimensional binary category
data. After transformation, the mechanism of random response is used to perturb the data. More
importantly, it extracts the value randomly as well as uniformly from the numerical segment
identified by the perturbation data as the perturbed value. The experimental results of mean value
estimation in both real data and synthetic data show that the mechanism proposed in the paper greatly
improves the accuracy. In addition, this perturbation mechanism is used to build a mini-batch gradient
descent algorithm satisfying local differential privacy and the linear regression learning task is
completed successfully. The experimental results show that this method not only is superior to other

existing mechanisms but also can obtain a smaller mean square error at the same time.
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