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Online Appendix (March 22, 2017) to “Revenue Ranking of Optimally Biased Contests:

the Case of Two Players,” by Christian Ewerhart

Detailed proof of Lemma A.1. Let pu* = (uf, p3) and p** = (u3*, p3*) be equilibria in C(Vy, Va, 7).

Then, since ] is a best response to 3,

pi(pn”s p2)Vi — Elaa| p17] < pi(pn, po)Vi — Elza| pil, (12)

or equivalently,

- * ok Elx | pi*] — Elx 1
p1(py™s py) — p1(pi, ps) < L7113 ]Vl [ 1|M1]- (13)

But winning probabilities add up to one, so that (13) may be written as

p2(p1s 13) — p2(pi™, pa) < ! i L. (14)

Next, since p5* is a best response to pj*,

P2(p1", 12)Va — Elwa| ps] < p2(pa”, n2")Va — Elwa| py, (15)

or equivalently,

Elxg| p3] — Elw| py"]

p2(p1™s p3) — p2(p1, p37) < v (16)
2
Adding inequalities (14) and (16) up, one finds
* % Kk ok E z1 /-L** - F x1 M* E X2 M* —F ) M**
p2(p1s ) — p2(pi’s p13") < (1] 7] 1] ] + 2] 3] 2] ] (17)
%1 Vo
Repeating the exercise with the roles of p* and u** exchanged shows that
. N Elxy| pi] — Elz1| pu7* Elxo| pb*| — E|xzo| 13
pa(ut” ") = e ) < DAL Lol Plael] = Bl (19

|4 Va ’

so that (17) is an equality. But then, also all the inequalities on the way, such as (12) and (15), as
well as their counterparts with p* and p** exchanged, must also be equalities. Therefore, IT; (p, ps*) =
I (37, p57) = (g, p3") and Iy (7%, p3) = (w7, p3) = T (pg, p3) for any py € My, and Ha(p, p3")
I (p1, p5) = W (p, o) and Mo (pi™, p3) = Mo (ui™, p57) = Mi(p7”, pe) for any py € Ma, so that both

(13, u5*) and (uf*, p3) are equilibria as well. [



