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A Study on the Relation between Dilemma Occurrence and Existence
of Weakly Dominant Strategy in a 2-Players Symmetric Game

JUN TANIMOTO! and HIROKI SAGARATt

Defining the dilemma game by the proposition, a game cannot sustain the Pareto Equal
strategy increasing in its strategy distribution, we deduced that the dilemma substance can
be expressed by a productive summation of the static factor and the dynamic factor indepen-
dently. The static factor means an influence of the game structure on a possible dilemma,
which relates to a game structural discrepancy from the situation that the Pareto Equal
strategy can be weakly dominant over other strategies. While, the dynamic factor implies
an influence of the strategy distribution in the way of game dynamics on the dilemma. In
2x2 game, dilemma existence can be determined only by the static factor, which means if the
dilemma occurs or not relates to only the game structural effect but the dynamics. Whereas,
in the more-than-three-strategies game, both the static and dynamic factors determine the
dilemma existence, but the static factor can not solely explain.
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Fig.1 General description for a 2x2 game. An explicit ex-

pression of m;; by both # and r can be drawn in

Eq. (10).
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Table 1 Criteria for games.

General assumption: m,, > my;

PD my <my; and myy > my, .

Chicken myy >my, and my >my .
Particularly, [(JPppPpcPccPepis  convex.

Stag Hunt myy <my; and myy <my, .
Particularly, [JPppPpcPccPcpis  convex.

Leader myy >my, and my >my .
Particularly, [(JPppPpcPccPcp is not convex. And
My > My, -

Hero myy >nmy, and my > myy .
Particularly, [JPppPcpPecPpe is not convex. And
My > My -

Anti-Leader myy <myy and myy <my, .
Particularly, (JPppPpcPccPep is not convex. And
my >my) .

Anti-Hero my <my; and myy <my, .
Particularly, [(JPppPcpPccPpe is not convex. And
myy >my, .

Avatamsaka my =my; and myy =my, .

[JABCD indicates a quadrangular ABCD.
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Fig.3 Well-recognized games in 2x2 game (An open circle

i 1 1
M12p|gyer 1M21M11 M12 M11 playerq M2 m21'

indicates that Player 1 adopts a cooperation strat-
egy (C), whereas a closed circle is that Player 1
defects (D). Light gray and dark gray areas des-
ignate Player 2’s strategies, C and D, respectively.
Hence, it is easy to understand that D is the dom-
inant strategy in a PD game, while C is dominant
in a Reverse PD game).
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Fig.6 A concept of Pareto Optimal and Pareto Least.
A Gray area indicates a possible solution set.
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