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Proposal a Local Differential Privacy Method for Multivalued Time
Series Data Transition RR
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Abstract: Estimating the distribution of user activity from continuously collected time-series data is widely
demanded, yet such data may contain sensitive personal information. Local differential privacy (LDP) is
a promising framework in which each user perturbs data locally before submission, requiring no trusted
collector. In continual collection, however, sequential composition forces the privacy budget to be divided
across all timestamps, and naive approaches degrade sharply as the time horizon grows. This paper targets
multi-valued time-series frequency estimation for audience-rating estimation, and proposes Transition RR,
which feeds the state transition between consecutive timestamps into randomized response and consumes no
budget when the state is unchanged. We compare it with time-split generalized randomized response (GRR),
time-and-channel-split randomized response, and the multi-valued extension of the Dynamic Difference Re-
port Mechanism (DDRM) in a unified framework, reporting estimation errors with respect to the privacy
budget, the number of channels, and the time horizon. Experiments show that Transition RR achieves the
lowest error when the number of channels is small, the time horizon is moderate, and the budget is moderate,
whereas DDRM is superior when the number of channels is large or the time horizon is long.
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