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Abstract

On the Study of Artificial Intelligence in Liar Dice

By
Hsin-Han Huang

Liar dice is a special dice game. It’s a kind of imperfect information game. In this
game, the dice play the roles like the cards in a poker game. Players have to make
their calls according to the type of the dice they own until one of them decides to do
the judgment. Liar dice was originated from South America and has been evolving for
a long time. Eventually, this game evolved two different versions. In "individual
hand", there is only a set of dice which is passed from player to player. In "common
hand", each player has his own set of dice.

This thesis focuses on the study of the common hand liar dice. Because of the
increasing number of dice, we receive too little reliable information when we play.
This makes the common hand version much more difficult than the individual hand
version. We hope that we can abandon the traditional algorithms such as game tree
search and random simulation, which will consume lots of time and space. By
applying game theory, we find a simple, fast way to compute the optimal (or
suboptimal) solution. Furthermore, we use a Bayesian belief network, and train it by
successive playing to build a model of an opponent. The model can help us to find the
weakness of the opponent and to win more games.

The experiment results show that the proposed scheme based on random
guessing, can achieve about 60 to 70 percent of winning rate against all 32 heuristic-
based test programs we designed. And it is competitive when playing with a human
player. After we add the Bayesian belief network, the performance of our program
also has significant improvement. This shows that when we want to solve an
imperfect information game, trying to explore the advantages of random guessing and
use an opponent modeling technique is indeed a considerable approach.
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Some good choices when accepting the truth

Given Hold Throw Chance of improvement

One pair ° Two (pair) Three At least 13 to 5 on

Two pairs Higher pair Three At least evens except with pairs of 5s and 6s

Three of a kind Three (of a kind) Two Varies from 17 to 1 on to 5 to 4 against

Low straight Four (2, 3, 4, 5) One 5 to 1 against

High straight None or any one Five or four About 17 to 1 against

Full house Three (of a kind) Two Varies from 5 to 4 against to worse than 2 to 1 against
Four of a kind Four (of a kind) One Varies from 5 to 1 on to 5 to 1 against

Five of a kind Lie! (this should never have been accepted)
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0.06{(0-01) 18 3 0.17
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0.55(0.5-06) 0 0 -
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Results at liar dice in increasing value

Result Number of ways
. Nothing (busted straight) 480
One pair—two dice the same, the other three different 3600
Two pairs of dice with the fifth die different 1800
Three of a kind—three dice the same, the other two different 1200
Low straight—I1, 2, 3,4, 5 120
High straight—2, 3, 4, 5, 6 120
Full house—three dice of one kind and two of another kind 300
Four of a kind with the fifth die different 150
Five of a kind 6
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