Theorem:
let n>=4 given a n-2-g iterative social agreement game. placing no constraints on the initial
actions of the players assume the players use HCR, the following holds:
1. forevery €>0 thereexists M =M (€) , which is bounded such that if the system runs
for i=M (e) iterations that we reach a convention with probability p>1—¢€
2. once a convention is reached it will never be left
if a social convention is reached it will not lead to payoff lower than the maximin value.
4. 1if there exists a social convention which is rational with respect to maximin then such
rational convention will be reached

[98)

Proof of part 4 (for coordination game):

then next process will happen with probability p= and lead to social convention in

1
f(n)
g(n) iterations. The process: 2 agents will meet until all others forget their history. Denote the 2
agents 1 and j. Now for every agent k (other than i and j), i will meet with k and afterwards again
with j. Eventually every agent will accept the strategy of agent i. If after g(n) iterations the social
convention was not reached, the aforementioned process will happen again. Thus if the system will run for
M=k-f(n)-g(n) thesocial convention will be reached with probability ¢~* ( k>—log(e) )

Definition
Let g be a social agreement game. Consider the corresponding n-2-g iterative game and the n(n-1) games that

might be played in iterationt. Let X, (¢) be a random variable that contains the number of games that
might be played in iteration t and get a payoff lower than in a rational social convention.

Let T(n) be a function that associates with n a number of iterations. Given selection rule R and some
distribution on the initial actions we say that R guarantees a rational social convention after T(n) iterations, if

E(X,(T(n))) converges to 0.

Theorem:
Let g be as before assume that any action is placed with some constant probability in the initial phase. IfR

guarantees social convention in the corresponding n-2-g game in T(n) iterations than  T'(n)=Q (nlogn)

Proof
Let Y, (i) denotearandom variable that contains the number of players that weren’t chosen yet in any

iteration of the n-2-g game. Than E (X ,(i))=k-E(Y,(i)) (k some constant), in particular
E(X (T(n)))=k-E(Y, (T (n))) .lItissuffice to show thatif E(Y,(7(n))) convergestoOasa

function of n, than  T'(n)=€(nlogn) . The probability that some agent i won't be chosen for - f (n)
n f(n) ,
iterations is (] —=) , that convergesto =2/ Thusif e >/ S 1 than
n n
z‘f(")sl must hold we get that ' (n)>0.3logn .
n

E(Y (T(n)))>1 .Since the inequality e~

n
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