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Abstract
A new notion of equilibrium, which we call strong equilibrium,
is introduced for time-inconsistent stopping problems in
continuous time. Compared to the existing notions of mild
equilibrium and weak equilibrium, a strong equilibrium
captures the idea of subgame perfect Nash equilibrium more
accurately. When the state process is a continuous-time
Markov chain and the discount function is log sub-additive, we
show that an optimal mild equilibrium is always a strong
equilibrium, and thus obtain the relations between mild,
optimal mild, weak, and strong equilibria. Next, we consider
the case when the underlying process is one-dimensional
diffusion. We provide necessary and sufficient conditions for
the characterization of weak equilibria. The smooth-fit
condition is obtained as a by-product. Based on the
characterization of weak equilibria, we show that an optimal
mild equilibrium is also weak. Then we provide conditions
under which a weak equilibrium is strong. We further show
that an optimal mild equilibrium is also strong under certain
conditions. Finally, we provide several examples including one
shows a weak equilibrium may not be strong, and another one
shows a strong equilibrium may not be optimal mild.
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