It took me a little while to understand the problem and see whatsihrivial-that we are talking about
the probability of being ahead of another sggténdependently of by lwo much, not about>pected wal-
ues.

Let S(c, n) be the stak of a payer using constarntt after n coin flips. We have
Sc,n+1)=5(c,n)x((L-c)+cx[2or0.4])
The second factor is eithér+ c or 1 — 0. 6C.

Assume first than is a large een number There aren + 1 outcomes, whose probabilities are determined
by a binomial gpansion. Leus ask what value af maximizes the expected value of the most probable
outcome, in which there ar#2 heads and tails. In that case, thevstake is

S(c, n) = S(c, 0) x ((1 +c)(1 - 0. 6c))™?

What value ofc maximizes the value raised to thengs? Thevalue is—0. 6% + 0. 4c + 1; its dervative
is—1.2c + 0. 4and the latter is 0 whem= 1/3 (the second deritive is negdive, so his is a maximum).

S0 Cmax = 1/3 wins for the outcome for equal numbers of heads and failsoutcomes with fewer heads
than tails, there are some number( + c)(1 - 0. €c)) “ paired’ factors, and some number ofcess
(1-0. 6c) factors. Fr outcomes with more head than tails, weehaxcess(1 + ¢) factors. Thetotal
probability of these sets of unequal outcomes are the sHM®> Cp,ay than Cpay Wins all the former
cases; ifc < Cpayx Cmax Wins all the latter casesSinceCy,a, Wins the ‘middle” case, it wins in a majority
of cases.

For the case where n is odd, we consider thertwadle cases, which ke e excess head or tail, and thus
one unpaired (1+c) or (1-0.6c) factor For C# Cpa the ratios (1+cC)/(1+Cpa) oOF
(1-0.6c)/(1-0. 6c1ay) May exceed 1However, Snce Cya maximizes(1 + c)(1 — 0. €c), the ratio of
this for Cp,y to ary other value ofc exceeds 1. And this is raised to thenygw [/2[] Asn - oo, this will
exceed the single-term ratio, so,ragets lage, Cax Wins for both middle terms. As beforgy,,, will win

for either the rest of the cases with more or fewer heads, so it véradl.o

Obviously since the expected value of a trial is pasitic = 1 maximizes the expected value, but it does
not lead to the most-likely to dominate strategy.



