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Problem setup Why is the problem hard?

 computing optimal policies in MDPs subject to participation constraints planning with

planning in classical MDPs

e principal's policy: chooses action based on history and state » optimal policies need to be and

* wlog optimal policies are deterministic and history-

| | inci - in ndent
* agent: decides whether to leave In response to principal’s policy independe

 computing optimal policies: simple backward * computing optimal policies:

* problem: while keeping agent from leaving induction procedure (and many other efficient

» "flat” representation of optimal policy is

algorithms)
Overview of algorithms
""" e high-level strategy: evaluate . find
AppllCﬂthﬂS » Pareto frontier curve f.: maps each x to principal's maximum onward utility / (x) when
e service providers trying to keep customers IS precisely v, subject to participation constraints in the future
e cable networks, banks, internet streaming companies, phone carriers ., Vvalue of optimal policy = max fS | .t(x), where s . = 1 is the initial state
XZO 1ni
« common strategy: discount in first several months + early termination N
fee; increase to normal rate when user becomes attached to service * key difficulty:
» key difficulty: user may leave at any time during service  must schedule recursive evaluations very carefully

- S Related results

 what if agent has private information and can misreport?

Our reSUItS * |n other words: principal's policy must also be incentive-compatible
o polynomial-time algorithm for computing the exact optimal policy In finite-
horizon environments e related paper: Automated Dynamic Mechanism Design (on arXiv!)
. algorithm that is additively in ° Iong horizon: problem is APX-hard, . LP-based
. algorithm

IN IN environments



