Notational conventions for strategies

Let X be a finite set. Write A(X) for the set of all probability distribu-
tions on X. Thatis, A(X) ={p e RY : Y, .y p: =1} . Weuse E, f(x)
to denote the mathematical expectation of a function f : X — R.

Let (N,{S;:i€ N},{u; :i € N}) be a normal-form game, with N =
{1,...,n}. We write S = x}_,S; for the set of all strategy profiles.
Fix a player i. We represent a strategy profile in the following way:

S = (81, ey Sic15,8i, S, - - - ,Sn) = (SZ', S,i).
So, given s, s_; is a profile of strategies for all players but . That way

we can change the strategy for i to, say s, € S;, and compare ¢’s change
in utility from w;(s) = u;(s;, $—;) to u;(s}, s_;).

We also write S_; = x2S for the set of all profiles of strategies for
players other than 7.

A mized strategy for player i is a probability distribution o; € A(S;).

If o = (01,...0,) is a profile of mixed strategies, then i’s expected
payoff is
Ui(o) = Eyu(s) = Z Z Z wi(S1, 82, ... 8p) = Za(s)ui(s).
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We abuse notation, and use lower-case u for expected utility. So we
write u; (o) for U;(o); this is never a cause for confusion.

Using some notational simplifications, we can then write
ui(0) = Egu(si,0-;) = Z oi(si)ui(ss, 0-4),
SiESZ‘
where
Ui(Si,Uﬂ') = Ea,iui(si, 371‘) = Z Ufi(57i>ui(5i737i)>
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and o_;(s_;) is the product of o;(s;) over j # i.

Similarly,

wi(o) = wi(o,0-;) = Z o_i(s_iui(o;, s_;) = Zai(si)a_i(s_i)ui(si,s_i).
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