July 30, 2017

Response to Referee #3

Thank you again for your diligence, your comments, and your suggestions. They were all
helpful to me as I prepared the revisions. In what follows, I put excerpts from your report
in bold. Here is how the paper was revised in response to your suggestions:

1. However, I am a bit concerned about the applications and importance of
the results in the current paper. Does equilibrium behaviour with discrete
strategy space provide any insights that are missing in the literature on
all-pay auctions with continuous strategy space? Are there any empiri-
cal/experimental evidences suggest the equilibrium behaviour in discrete
bidding strategy space setting fits better to the data? If the continuous
strategy space is good enough in describing actual behaviour in reality,
then the results in the current paper is not very important. Indeed, some
of the equilibrium behaviour, e.g., the high valuation player only bid on
odd numbers whereas the low valuation player only bid on even numbers,
are not intuitive and I find it difficult to imagine people behaving in such

a way.

I address this point you raised below:

(a) I added the following sentences into the second paragraph of section 1 (Introduc-
tion)
“Howewver, strateqy space is always discrete in reality. Specially, in experiments of
all-pay auction, different with predictions under continuous strateqy space, over-
bidding is common [Fehr and Schmid, 2010, Gneezy and Smorodinsky, 2006/, and
subjects’ bids are not uniform [Ernst and Thoni, 2013, Liu, 2014]. Besides, there
are huge heterogeneity among subjects in experiments/Davis and Reilly, 1998, Deck
and Sheremeta, 2012, Klose and Kovenock, 2013, Mago and Sheremeta, 2012].
Dechenaux et al. [2006] point out that these findings are related to possible mul-
tiple equilibria, especially asymmetric equilibria, in all pay auction with discrete
strategy space. Therefore, studies for all-pay auction with discrete strategy space
is valuable to understand experimental data and subjects’ strategic behaviors in
real life.”

(b) With discrete strategy space, though player x’s strategy choices do not affect
her expected payoff V,, she could choose equilibrium strategy to affect player y’s
expected payoft V. “ the low valuation player only bid on even numbers” implies
she used a strategy that maximize the opponent’s expected payoff. This behavior

must be connect with her kindness or higher order belief.
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2. When bidding strategy is discrete, equilibrium behaviour is sensitive to tie-
breaking rules. For example, Dechenaux et al. 2006 characterized equilibria
of all-pay auction with discrete strategy space and homogeneous players
when none of the players receives any payments in ties. The authors also
show that the equilibrium behaviour depends on whether the cap is an odd
or even number. To connect to the small literature on discrete strategy
space and be clear about the contribution of the current paper, I suggest
the author discuss the effect of tie-breaking rules and caps on equilibrium
bidding behaviour.

Thank you very much for your suggestion. I added the following sentences after Propo-
sition 5

“Under favor-one-sided tie-breaking rule, the form of equilibria is independent to the
parity of the value of object, whether there is a cap and homogeneous or not. Since

only two probabilities of bidding strateqy is undetermined, we could test whether players

behavior in the experiment is consistent with predications of Nash Equilibrium.”
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3. Finally, in the introduction (page 1 paragraph 2 line 7), the current paper
may not be the first to examine asymmetric equilibria for symmetric players
when bidding space is discrete. Dechenaux et al. 2006 shows asymmetric
equilibria may exist for symmetric players when bidding space is discrete.
If this is the case, please cite the paper and make the relevant correction.

Thank you for the suggestion. I have changed the wording accordingly.

Thank you again for your helpful and careful comments. I hope I have satisfactorily addressed

all your concerns.
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