GAME THEORY AND ESSs:

Game theory is used whenever the evolutionary outcome is frequency dependent. The fitness consequences of an action depend on what others in the population are doing. 

ESS: Evolutionary stable strategy --  a strategy which if adopted by all members of a population cannot be invaded by a mutant strategy through the operation of natural selection. A strategy is the overall behavioral phenotype of an individual, usually a composite of behaviors (i.e, “Hawk” or “Dove”).

Hawk/Dove “Game” (two strategies in a population, each fighting over a resource): the contestants can choose either conciliation or conflict. Hawks always escalate fight until injured or opponent retreats. Doves always display initially and retreat if the opponent escalates. 

Below is the “Payoff matrix” for a typical “Hawk”/”Dove” interaction.

	
	Hawk
	Dove

	Hawk
	(V−C)/2, (V−C)/2
	V,0

	Dove
	0,V
	V/2,V/2

	The hawk-dove game


 V= value gained

 C = cost

Net gains for “row first, column second” are noted in each box.

Note: the proportion of “Hawks” or “Doves” in the population will therefore be dependent upon the value of V and of C.

1. When V > > C, Hawk is a pure ESS --- it cannot be invaded and it can invade a dove population easily.

2. When V < C, hawks and doves coexist at a mixed ESS which occurs when the fitness of the two strategies are equal.

a. Mixed ESS can occur by two mechanisms:

i. a stable strategy in which a single individual sometimes performs one strategy and sometimes another with a fixed probability, p.

ii. a stable polymorphic population --- a fraction of the population adopts one strategy while the remainder adopts another.

HELP: 

1) Here is a website where you can actually determine the ESS via an interactive game (James Ryan at Hobart and William Smith Colleges):

http://math.hws.edu/javamath/ryan/GameTheory.html
2) And another interactive website:

http://bio150.chass.utoronto.ca/pdgame/index.html

