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Introduction Imperfect minimax search algonthm

A popular game in Latin-America, dominoes is a 1: procedure IMPERFECTMINIMAXSEARCH(G, p,d IMS is motivated by a few notions:

four player, team-based, zero-sum, imperfect 2 if G is finished or d = 0 then 1. Each move’s score should be discounted by
information game of strategy with relatively 3 return Evaluate(G, p) the probability of being possible—leading to
simple rules, making it it ideal for attack with 4 end if a notion of ‘most likely moves’

modern algorithmic and approximation tools. In 5. Smax — — 00 2. This reduction allows the use of alpha-beta
general, it should be noted that the game suffers 6 for m € supp (Pg(:|p)) such that m is valid in G' do pruning and also allows approximation
heavily from combinatorial explosion throughout - g + Pa(mlp) techniques of complete-information games
the C?umal opening rounds. Here, we propose an g G' « G updated with move by m played by p W11:h01.1t the ]Eleed to resort to expensive
algorithm to find a good lower-bound to the / . sampling algorithms.

9 p’ < next player after p performs m in game G

expectation of a given move for the computer . )
player in order to compute an optimal move. 10: Smax ¢~ MAX{Smax, ¢ - ImperfectMinimaxSearch(G”, p’, d — 1)} Further ThOU.th[S
11: end for
Imperfect information

Games of imperfect information are games in

12: return s,,.x The algorithm, for all of its simplicity, performs
quite well against non-trivial opponents. In

13: end procedure

: , , particular, it was highly sensitive to the
which some players have information that other Re SUIJ[S parameters of the depth, leading us to believe
players are unable to see, though the game’s . : :

that the evaluation function (in our case, the

structure and payoffs are common knowledge. Usmg}:he above algorithm and a deepened search after. each turn, we 1.“ecelved the difference of the expectation of the sum of pips
There has been some work on reducing the following results for a team of Al versus a team of the simplest non-trivial strategy:
, , , , between both players) could be further

problem of imperfect information to many greedy—l.e. dump the domino with the hlghest value. improved.
Problem of pertect mf(?rmatlon, most famously Overall, we believe that PIMC might perform
in th§ Perfect Information Mont.e Carlo (PIMC) : Losses better given unbiased sampling. It’s not obvious
algorithm|1], though otl.ler algorithms havet b?en how to do this efficiently, though.
proposed|2||3] which either perform a similar 16
redt.l(.:ti(?n or which can solve for an exact Nash References
equilibrium. 70.1% 28.17% 1.87% [1] Long, J. R., Sturtevant, N. R., Buro, M., & Furtak, T
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poss1b1? HIOVES to be. dlscounte.d by their .Cu.rrent the number of possible moves exponentially decreased) and left it as a tunable Solving Ir’nper%ect Information Games. Proc. 14th Int.
probab}lltle.s, we arrive at a snnple. heurlstlc. for parameter. The depth was of the form Joint Conf. Artif, Intell,, 14, 1185 1193,
approximating the order of some given dominos 8| 3] Burch, N., & Bowling, M. (2013). CFR-D: Solving
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