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Abstract— We consider a class of decentralized team decision independently and identically distributed wittrob(h; =
problems with non classical information structure and discrete 1) = p and Prob(h; = 0) = ¢. We also assume (without
state spaces. In general, decentralized team decision problems|OSS of generality) thap > 1/2. Let g; denote the action

- . K3

are NP-complete. In this paper, we present a simple class of ; . . -
problems where an optimal solution can be obtained via coding. taken by playeri. Let Z; be the information available to

This class is motivated by a famous mathematical puzzle called Playeri. Then, we have

the hats problem.
Ty = {hit1, hig2, - hn, 91,92, 1 gi—1}-

|. EXTENDED ABSTRACT T . .
The objective is for each player to choose its actigrto

In this paper, we consider a simple class of decentralizgginimize the cost function
team decision problems over discrete state spaces with non N
classical information structure. Tsitsiklis and Athang [1 J— 1 E 1

: . - = <E[> 1]
showed that in general, decentralized team decision prable N pt
are NP-complete. We show that for a class of problems N
. . . . 1

presented here, an optimal solution can be derived via — 7ZPr0b(gi £ hy).
coding. This class of problems is motivated by a famous N o
mathematical puzzle called the hats problem [2], [3].

front of him but not behlnd' him. The objgct|ve IS to dewselt actiong; to signal some information to other players about
a strategy so that each prisoner says either red or blue

t leasto ori " h lor of thei h t‘t eir statesho, - - - , hy. This signaling is done by encoding
?h eas” pfrltsr(])ners corlretcfy sayl N ti]o or (:I d_eerOV\{[n tﬁ ’[the states of other players in its action @s= ho + hs +
en all of them are 1€t free, €lse they all die. Note hal, j =~ 1, 4 where this sum is interpreted as a binary

once the strategy is devised, the prisoners are not aIIOWe‘jéum andly.oqq iS the indicator function that the total number

communicate and the strategy should work for every instan%q players is odd. Using this action, every other player can

of hat assignment. The solution lies in a clever use of COdingorrectIy estimate its own state. We show that this pamicul
Let us assume that the red hat is denoted iand the blue form of coding scheme is optimal. This problem illustrates a

hat is denpted byl. Let us also ”“”_"'bef the prisoners_ Such:onnection between team decision and signaling which was
that the prisoner at the back of the line is numberhe first ;ﬂluded to in [5]
elf.

prisoner then sees the hats of all prisoners except hims
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