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In this paper, we consider a student-project-resource matching-allocation problem, in which students and re-
sources are assigned to projects. A project’s capacity for students is endogenously determined by the resources
allocated to it. Traditionally, this problem is divided into two separate problems: (1) resources are allocated to
projects based on some expectations (resource allocation problem), and (2) students are matched to projects based
on the capacities determined in the previous problem (many-to-one matching problem). Although both problems
are well-understood, unless the expectations used in the first problem are correct, we obtain a suboptimal outcome.
Thus, it is desirable to solve this problem as a whole without dividing it. We first show that finding a nonwasteful
matching is FPNP[log]-hard, and deciding if a stable matching exists is NPNP-complete. These results involve two
new problems of independent interest: ParetoPartition, shown FPNP[poly]-complete and strongly FPNP[log]-
hard, and ∀∃-4-Partition, shown strongly NPNP-complete. Then, we show that no strategyproof mechanism
satisfies fairness and very weak efficiency requirements. Given this impossibility result, we develop a novel strate-
gyproof mechanism that strikes a good balance between fairness and efficiency, which is assessed by experiments.
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(a) (φ = 0.7, ρ = 0.1)
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(b) ρ (φ = 0.7)
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