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COMMON PROPERTY GAMES

ETHAN LIGON AND URVASHI NARAIN

ABSTRACT. In this paper, we discuss techniques for rapidly com-
puting the equilibria of a class of dynamic linear-quadratic games
involving the extraction of a common property resource. Though
this class of games has been much studied, the search for equilibria
of these games has only been attempted in special cases, and anal-
ysis of the game has tended to focus on its steady-state properties.

We construct a pseudo-planning problem, the optima of which
correspond to the ar ov perfect equilibria of the class of games
we explore. We show how the optima equilibria of this pseudo-
planning problem game can be rapidly computed via a Riccati-
li eequation. inally, we illustrate the use of these techniques with
several examples involving the extraction of a common property
resource.
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While the con ecture of linearity seems reasonable, it may be somewhat restrictive
in the in nite hori on game. In particular, it may be possible that an E exists
in nonlinear strategies. On the other hand, for any game with a nite hori on,

apavassilopoulos and ru shows that the equilibrium in linear strategies
is unique even in the larger space of strategies which are analytic functions of the
state. However, in some games non-analytic strategies e.g., trigger strategies
are nown to form equilibria. Whether or not equilibria in linear strategies are also
equilibria in this larger strategy space is, to the best of our nowledge, an open
question. It seems possible that the best response to a linear strategy might be
non-analytic.



Loc wood examines precisely this problem, but in a continuous time frame-
wor , and nds a maximum of two equilibria. We calculate the set of equilibria for
this example directly in a later example, and nd at most two s a i a le equilibria.
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It is worth noting that much faster techniques exist for solving this di erence
equation than the simple iterative technique we employ. We have not constructed
a model which too more than a few seconds to solve. However, Anderson, Hansen,

cGrattan, and Sargent provide a useful survey of faster methods.
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