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1 INTRODUCTION
Contests are important mechanisms to elicit work (/effort/ideas)
from crowds.While contests have been used throughout history (e.g.
the British government’s 1714 Longitude Prize), they have gained
popularity in the current Internet era, and, in particular, in the
context of crowdsourcing [2, 7, 14, 41, 59, 60]. Well known examples
include the Netflix prize (netflixprize.com), Darpa challenges [3,
57] and the Hult prize (hultprize.org), as well as various public
platforms that allow requesters to solicit contributions through
contests with monetary prizes, such as taskCN (www.taskcn.com),
TopCoder (www.topcoder.com) and Kaggle (www.kaggle.com). As
such, the study and analysis of contests have become prominent in
mechanism design and multi-agent systems literature [6, 14, 23, 36–
39, 43, 54]. These include both the analysis and determination of
optimal strategies - for the contestants, and methods for the design
of effective contests - for the contest’s organizer. In this work we
concentrate on the latter issue - that of contest design.

Effective contest design has been studied extensively in literature,
but most work has focused on how to design the payoffs structure
[2, 7, 14, 23, 43, 45]. That is, how many and what prizes should
be awarded, and to which contestants. When designing a contest,
however, the organizer has freedom to structure all aspects of the
contest protocol, not only the payoffs, and this entire structure
determines the contestants behavior. In particular, the information
available to the contestants during the contest has a dramatic impact
on their behavior, hence by controlling this information the contest
designer can promote its goals.

There are various types of information that can potentially af-
fect prospective contestants’ decisions in a contest: information
about the protocol/mechanism, the way it is executed and winner
determination, information about own competence which is often
uncertain, information about the other contestants – their number,
costs of participation (or cost of exerting effort), competence, etc.,
and information about the actions of other contestants and their
resulting performance so far. Potentially, the contest designer may
try and control the disclosure of any of the above to its benefit
(though some are at times not under its control).

Recent literature has acknowledged the importance of infor-
mation design in contests, studying various issues arising from
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asymmetric information and information disclosure (see following
section). Yet, the information considered in the models studied re-
lates to the inherent characteristics of contestants rather than their
actions. Furthermore, and perhaps more importantly, in the models
used all information is disclosed at the beginning of the contest (or
prior to the contest), thus lacking any temporal aspect.

In this research, we study information design in contests, focus-
ing on temporal information disclosure, wherein information on
the actions of contestants (participation and the amount of effort
expended) is disclosed during the course of the contest. Importantly,
the temporal disclosure of information turns the contest mecha-
nism from a pure parallel game to a semi-sequential one where
contestants make their decisions in real-time while new informa-
tion unfolds, resulting in a plethora of new hybrid designs.

2 RELATEDWORK
Much theoretical work has been devoted to the design of an optimal
contest that best serves the organizer’s objective function, typically
by assuming a specific structure and studying its equilibrium under
different assumptions. Common structures are one-stage, where
contestants compete simultaneously [12, 19, 23, 52] or multiple
rounds consisting of series of contests (most known as a tourna-
ment) [9, 10, 26, 27, 46, 51]. Common assumptions regarding the
underlying contest model include: the number of contestants [5, 22],
their level of heterogeneity [56], asymmetry regarding their infor-
mation [8, 40, 55], their tendency towards risk [2], rewards alloca-
tion [2, 6, 11, 21, 45], and the organizer’s objective function (e.g.,
maximizing overall performance, best performance) [35, 46].

The study of information design in contests is very recent and
encompasses various aspects of information providing. For exam-
ple, Einy et al. [16] study how changes in the information available
to the players of a symmetric common-value Tullock contest with
incomplete information (captured by players’ uncertainty about
their common value and common cost) affect their equilibrium pay-
offs and their incentives to exert effort. Morath and Munster [47]
study incentives for information acquisition ahead of a contest, fo-
cusing on the effect of whether the decision to acquire information
is observable or not. Denter et al. [13] studied information policies
of competitors in a contest who can decide and commit to acquire
relevant information about their rivals or disclose their own private
information to their rivals, before the contest. Kovenock et al. [32]
study the incentives to share private information (e.g., signals re-
lated to the value of winning in the contest) ahead of the contest. Fu
et al. [18] study the use of players’ costly confidence-of-winning sig-
naling (which may disclose a player’s private information about his
strength) prior to a contest. Ponce [50] analyzes the extent to which
an organizer can influence players’ behavior by revealing informa-
tion about the players capabilities (which are a priori uncertain) in
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binary action contests. Kramm [33] studies effective information
structures for transmitting to players before the contest in a model
where an individual’s success in the contest will depend on the mix-
ture of effort investments in different tasks while the weights given
to the different tasks are not fully clear. Dubey [15] studies the effect
of the value of the prize awarded over the preference of having the
players know the ability of their rivals, assuming each player knows
her own ability. He finds that to inspire performance, it is often
better for the contest organizer neither to reveal all nor to conceal
all, but to follow a middle path of partial revelation. Common to
all the above works is that the information they consider relates
to the types of contestants, i.e., their competence, cost of participa-
tion, etc., rather than their actions. Furthermore, and perhaps more
importantly, all information is disclosed at the beginning of the
contest (or prior to the contest), thus lacking any temporal aspect.
As such, decisions of prospective contestants are made in paral-
lel, as in most contest literature [12, 24, 42, 45, 46]. Models where
contestants’ decisions are made sequentially, taking into account
information related to the decisions (and consequently the results)
of others were mostly studied with two-period models [1, 34, 44, 48],
and rarely with more than two periods [20, 25, 39]. Moreover, in
models of the latter type the process is fully-sequential, i.e., there
is only one contestant at a time (according to some pre-defined
ordering) deciding on the extent of its participation in the contest
and contestants become aware of the performance of all those who
engaged before them (e.g., in rhythmic and artistic gymnastics).

Work on temporal information design in contests is very limited,
typically by the number of contestants used and the assumptions
made. For example, Epstein and Mealem [17] study the equilibrium
in a two-stage two-players contest model in which the informed
player declares its type (or does not declare) in the first stage and
in the second stage the two players play according to the informa-
tion available to them. Gurtler et al. [28] studies sabotage activity
in a tournament (i.e., whenever a player invests in reducing the
effectiveness of a rival’s effort), demonstrating that by concealing in-
termediate information about players’ performances the incidence
of sabotage is mitigated. The most relevant work in the context of
this paper is the work of Hinnosaar [30] which has been carried
out in parallel to ours.

More broadly, we note that selective information disclosure has
been extensively studied in recent years in the field of psychol-
ogy and behavioral economics [31, 58] and in multi-agent liter-
ature [49, 53]. For example, in advice-giving settings, where the
advisor’s interests may conflict with the interests of the people
who receive the advice, selective information disclosure can im-
prove the advisor’s expected benefit [4]. Or, in adversarial setting,
where comparison shopping agents can influence human users
not to query additional agents by using selective information dis-
closure [29]. Nevertheless, despite the rich literature on selective
information disclosure, no previous work has addressed hybrid
designs of information disclosure in contests of our type.

3 THE GENERAL CONTEST MODEL
The basic contest setting considers a contest organizer and a set
A = {A1, ...,Ak } of k > 1 potential contestants (denoted “agents"
onwards). The agents are heterogeneous, such that different agents

may differ in their types, where type may define various parameters,
e.g., competence, cost of engagement in the contest and knowledge.
The agents need to decide if and to what extent to engage in the
contest (e.g., howmuch effort to exert). All agents and the organizer
are fully-rational and self-interested. Agents’ extent of participation
in the contest depends thus on the compensation offered by the
organizer. To elicit participation and effort the organizer offers a
prize to be awarded to the highest-ranked agent, where the ranking
is a function of the different efforts/performance exerted by the
participating agents (prize allotment may also involve a stochastic
element). We also assume, like many prior works [7, 14, 39] that
the organizer and the agents are familiar with the prize offered and
the agents’ type distributions. The goal of the organizer running
the contest is to maximize some objective function that takes as an
input the efforts/performance exerted by the agents and the prizes
awarded. The goal of each agent is to maximize its own expected
profit, defined as the value of the prize it receives minus the cost
incurred while engaging in the contest.

The above underlying contest model encompasses almost any
contest model found in prior work and can be augmented to sup-
port temporal information design. The contest organizer may have
access to information not available to the agents. This information
may either be known to it in advance - e.g., a priori knowledge of
the agents’ types - or become available during the course of the con-
test - e.g., the agents’ actual performance levels. To further its goals,
the organizer may decide to temporally disclose some of this latter
information to the agents. In principle, such selective information
disclosure can take many forms. For concreteness, in this paper
we focus on a case where the contest’s design and rules, as well
as the agents’ a priori types are common knowledge and the only
information that becomes available to the organizer, which may not
be known to the agents, is the actual actions of the agents during
the course of the contest. The organizer has the freedom to choose
if and when to disclose this information, and commits in advance,
to its information disclosure scheme. Furthermore, we assume the
information disclosed by the organizer becomes publicly available
and each information disclosure act involves the disclosure of the
actions and performance of some set of agents S . Such disclosure
will take place immediately after all agents in S completed their
participation in the contest. Finally, we assume the organizer is
fully reliable, in the sense that it reveals only the truth.

4 DISCUSSION AND CONCLUSIONS
The research reported in this paper touches on the essence of
running contests. The idea in using a contest-based mechanism
rather than simply paying people to take part in the process is that
the strategic behavior of contestants reveal additional information
about themselves. A proper temporal information design has the
potential to further leverage this advantage. We therefore expect
this research to have significant impact on the study and imple-
mentation of contests as a mechanism for eliciting effort, especially
with the recent increased interest in crowdsourcing contests.
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