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Universal Decision Model

m Unify Causal inference, Game theory, Reinforcement Learning.
m Define 00000000 OOODCO0IOD of I0000O0OIOC 000ODDOOOD
underlying UDMs.

m Paper coming soon on Arxiv and my UMass web page:
www.cics.umass.edu/ mahadeva
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UDMes are based on Witsenhausen's Intrinsic Model

SIAM J. ControL
Vol. 9, No. 2, May 1971

ON INFORMATION STRUCTURES, FEEDBACK AND CAUSALITY*

H.S. WITSENHAUSEN{

Abstract, A finite number of decisions, indexed by o € 4, are to be taken. Each decision amounts
to selecting a point in a measurable space (U,, %,). Each decision is based on some information fed
back from the system and characterized by a subfield .#, of the product space (|, U, [ 1. %). The
decision function for each a can be any function 7, measurable from .4, to %,.

A property of the {.,},., is defined which assures that the setup has a causal interpretation.
This property implies that for any combination of choices of the y,, the closed loop equations have a
unique solution.

The converse implication is false, when card A4 > 2.

1. Introduction. In control-oriented works on dynamic games (in particular,
stochastic control problems) one usually finds a “dynamic equation” describing
the evolution of a ““state” in response to decision (control) variables of the players
and to random variables. One also finds “output equations” which define output
variables for a player as functions of the state, decision and random variables.
Then the information structure is defined by allowing each decision variable to be
any desired (measurable) function of the output variables generated for that player
up to that time.

Such a setup assumes that the time order in which the various decision
variables are selected is fixed in advance. It assumes that each player acts as if he
had responsibility only for one station. It assumes that this station has perfect
memory.

For laree complex svstems these tacit assumptions are unlikely to hold.
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Universal Decision Models
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