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We study private subset retrieval, a variant of the multi-message Private
Information Retrieval (PIR) problem, where a user requests a subset of mes-
sages from a predefined set system over X. This set system is represented
as a hypergraph, where vertices correspond to messages and hyperedges de-
fine the permissible subsets that a user can request. In this setting, the
capacity—the maximum achievable ratio of the information retrieved by the
user to the total amount of data downloaded from the servers—depends
on the structure of the hypergraph. We establish a lower bound on the
capacity of the private subset retrieval problem and propose several achiev-
ability schemes, including a sequential retrieval scheme, where messages are
retrieved one by one and a linear programming framework for identifying
near-optimal vector-linear solutions for a given hypergraph. These results
provide insights into the fundamental limits of private subset retrieval and
offer strategies for efficient data retrieval under constrained query sets.
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