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Abstract. In many centralized school admission systems, a significant
fraction of allocated seats are later vacated, often due to students obtain-
ing better outside options. We consider the problem of reassigning these
seats in a fair and efficient manner while also minimizing the movement
of students between schools. Centralized admissions are typically con-
ducted using the deferred acceptance (DA) algorithm, with a lottery
used to break ties caused by indifference in school priorities. For reas-
signment, we propose a class of mechanisms called Permuted Lottery
Deferred Acceptance (PLDA). After the initial (first-round) assignment
is computed via DA, students’ preferences change (get truncated) due to
the revelation of their outside options. A PLDA mechanism then com-
putes a reassignment of the students by re-running DA; however, stu-
dents are guaranteed to get at least their first-round assignment (if they
still want it) or a school they prefer, and ties are broken according to
a permutation of the first-round lottery order. We show that a PLDA
based on a reversal of the first-round lottery order performs well.

Our theoretical analysis takes place in a continuum model with no
school priorities. We characterize PLDA mechanisms as the class of mech-
anisms that satisfy a few natural properties, which include not removing
students from their first-round assignments against their will, a strong
form of strategyproofness (against manipulations involving misreporting
both the original and changed preferences), and certain efficiency and
fairness axioms. We then identify a technical condition, called the order
condition, essentially requiring that the change in preferences does not
modify the relative overdemand for schools. When the order condition is
satisfied, all PLDA mechanisms yield identical allocative efficiency, and
among all of them, the lottery-reversal based PLDA reassigns the mini-
mal amount of students (from their first-round assignments). Finally, we
conduct computational experiments and obtain results that support our
theoretical findings. Specifically, we use data from NYC’s school choice
program to simulate the performance of different PLDA mechanisms in
the presence of school priorities, and find that all simulated PLDAs have
similar allocative efficiency, while the lottery-reversal based PLDA min-
imizes the number of reassigned students.

A full version is available at: http://www.columbia.edu/∼yk2577/realloca-
tion.pdf
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Abstract. We study the design of mechanisms without money for
repeated allocation of resources among competing agents. Such mech-
anisms are gaining widespread use in allocating computing resources in
universities and companies, and also distributing of public goods like
vaccines among hospitals and food donations among food banks. We
consider repeated allocation mechanisms based on artificial currencies,
wherein we first allot each agent a chosen endowment of credits, which
they can then use over time to bid for the item in a chosen auction
format. Our main contribution is in showing that a simple mechanism,
based on a repeated all-pay auction with personalized endowments and
static pricing rules, simultaneously guarantees vanishing gains from non-
truthful bidding as well as vanishing loss in efficiency. Our work lies at
the intersection of dynamic mechanism design and mechanisms without
money, and the techniques we develop here may prove of independent
interest in these settings.

Our work studies the question of whether the incentive properties and allocative
efficiency of mechanisms with money can be approximated via mechanisms based
on an artificial currency – one which has no independent valuation outside the
setting of the mechanism. This has attracted a lot of attention in recent times
due to the establishment of platforms that use artificial-currency systems to
solve real-world problems such as university course allocation and food banks.

We consider a problem of allocating a single item between 2 agents {a, b} in T
consecutive periods t = 1, 2, . . . , T . At time t, agent s ∈ {a, b} has i.i.d valuation
Vs,t = v with probability {qs(v)}; valuations are independent across agents, and
distributions are known publicly. Given any mechanism M not involving money,
agent s’s utility is UM

s �
∑T

t=1 Vs,tx
M
s,t, where xM

s,t is the allocation to s at time
t. In this setting, it is easy to see that for T = 1, no mechanism can be both
incentive compatible and efficient; our aim is to use the repeated nature of the
process to ensure approximate efficiency and incentive compatibility.

Formally, we define a mechanism to be an (α, β)−approximate mechanism
if it simultaneously guarantees that (i) truthful play is an α-equilibrium, i.e.,
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for any agent s, assuming all other agents play truthfully, the utility gain from
deviating from truthful play is at most αT , and (ii) the mechanism is β-efficient,
i.e., assuming all agents play truthfully, the loss in welfare from the optimal is
at most βT . For example, a uniform lottery achieves (α, β) = (0,Ω(1)); on the
other hand, we show that a second-price auction with artificial currency has
(α, β) = (Ω(1), 0). This raises the question as to whether there are mechanisms
where both α and β are o(1). To this end, we propose the Repeated Endowed All-
Pay (or REAP) mechanism, wherein we first give each agent an endowment of
credits, and then in each period, agents are charged credits to report a valuation
according to a personalized price function; the item is then allocated to the
highest reported valuation. Our main result is the following:

Theorem 1. REAP is an (α, β)-approximate mechanism with α = O

(√
log T
T

)

,

β = O

(
1
T

)

.

Our result is based on setting prices via a novel LP-based analysis of an aux-
iliary game, and then showing the sample paths of the mechanism concentrate
close to this auxiliary game. In addition, our work suggests several future direc-
tions for research on the scope and practicality of mechanisms without money.
For details, refer to our full version: https://papers.ssrn.com/sol3/papers.cfm?
abstract id=2852895.
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Motivated by applications in clustering and information retrieval, we extend the
classical Hotelling setting (see [1]) to address the scenario where players may
control more than one facility. In his seminal work, Hotelling considers a duel
between two parties who compete over consumers distributed uniformly over
the interval [0, 1]; each party locates its facility on that interval, and grabs the
proportion of the population closer to it. As it turns out, the only equilibrium in
that setting is for both parties to locate their facility at 1

2 . Interestingly, while
overwhelming many extensions of that basic setting exist, the economic studies
refer to competition between single-facility owners only, which make that work
non-applicable to many applications, e.g. in clustering we are typically after
selecting several centroids/clusters.

Consider for example the strategic behavior of publishers in the web. Assume
a “strong” publisher who controls several outlets of its site which it can maintain,
e.g. two different Internet versions of its newspaper. This publisher can be viewed
as being able to locate two “facilities” in the space of published data rather
than only one; however, a “weak” publisher who can not maintain two such
versions will need and be able to locate only one “facility”. How would these
different powers effect the behavior of the publishers? What would be optimal
strategies for the different publishers? This is a novel challenge and question,
which illustrates how valuable and deep the understanding of these games may
be for theory and practice.

We extend the Hotelling setting to multi-unit facility location games, where
there are n players, where player i may control several facilities. We first analyze
competition among the owner of k facilities to the owner of l facilities, for arbi-
trary (l, k), where l ≤ k. Our message for this extended Hotelling duel is quite
striking: in no equilibrium of any such (l, k) facility location duel a facility will
materialize in a location which is not part of the social welfare maximizing loca-
tions of the player who has k facilities, if she were to locate her facilities under
no competition. This is obtained despite the lack of pure strategy equilibrium in
any (l, k) duel whenever l �= k.

Moreover, for the n-player setting, we provide sufficient and necessary con-
ditions for a pure strategy profile to be an equilibrium in such game. In partic-
ular, we show that a pure-strategy equilibrium exist if and only if there is no

Full paper available at http://arxiv.org/abs/1602.03655.
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dominant player who controls more than half of the facilities; in the latter case,
under some conditions, a mixed strategy equilibrium of the form obtained in the
(l, k) duel does exist.

Reference

1. Hotelling, H.: Stability in competition. Econ. J. 39(153), 4157 (1929)



Author Index

Albers, Susanne 309
Amanatidis, Georgios 414
Anagnostopoulos, Aris 102
Anshelevich, Elliot 145, 265
Arias, Emilio Jesús Gallego 279

Banerjee, Siddhartha 476
Barthe, Gilles 279
Ben-Porat, Omer 478
Bilò, Vittorio 444
Birmpas, Georgios 414
Blumrosen, Liad 400
Brunsch, Tobias 339

Caragiannis, Ioannis 236
Cavallo, Ruggiero 102
Chan, Hau 44
Colini-Baldeschi, Riccardo 207
Conitzer, Vincent 1
Czumaj, Artur 15

D., Thirumulanathan 174
Deligkas, Argyrios 15, 29
Deng, Xiaotie 59

Etscheid, Michael 339

Fain, Brandon 384
Fanelli, Angelo 444
Fasoulakis, Michail 15
Fearnley, John 15, 29
Feigenbaum, Itai 475
Feldman, Michal 131
Feng, Zhe 59
Filos-Ratsikas, Aris 236
Fotakis, Dimitris 221
Frederiksen, Søren Kristoffer Stiil 236
Freeman, Rupert 354

Gaboardi, Marco 279
Goel, Ashish 384
Goldner, Kira 160
Gorokh, Artur 476

Gourvès, Laurent 221
Goyal, Sanjeev 429

Haney, Samuel 354
Hansen, Kristoffer Arnsfelt 236
Hoefer, Martin 294
Hoy, Darrell 73
Hsu, Justin 279

Immorlica, Nicole 73
Iyer, Krishnamurthy 476

Jabbari, Shahin 429
Jiang, Albert Xin 44
Jurdziński, Marcin 15

Kanoria, Yash 475
Kar, Koushik 145
Karlin, Anna R. 160
Kearns, Michael 429
Kesselheim, Thomas 294
Khanna, Sanjeev 429
Kodric, Bojana 294
Kong, Yuqing 251
Kraft, Dennis 309

Leonardi, Stefano 102, 207
Leyton-Brown, Kevin 44
Ligett, Katrina 251
Lo, Irene 475
Lucier, Brendan 73, 131

Markakis, Evangelos 414
Mehta, Ruta 44
Mizrahi, Yehonatan 400
Monnot, Jérôme 221
Morgenstern, Jamie 429
Moscardelli, Luca 444
Munagala, Kamesh 384

Narahari, Y. 174
Nath, Swaprava 369



Niazadeh, Rad 116
Nisan, Noam 131

Panigrahi, Debmalya 354
Papadimitriou, Christos H. 59

Röglin, Heiko 339
Roth, Aaron 279

Sandholm, Tuomas 369
Savani, Rahul 15, 29
Schoenebeck, Grant 251, 459
Sekar, Shreyas 145, 265
Sethuraman, Jay 475
Skowron, Piotr 324

Strub, Pierre-Yves 279
Sundaresan, Rajesh 174
Sviridenko, Maxim 102

Tan, Zihan 236
Tennenholtz, Moshe 478
Tzamos, Christos 188

Wang, Weina 87
Wilkens, Christopher A. 116, 188

Ying, Lei 87
Yu, Fang-Yi 459

Zhang, Junshan 87
Zhang, Qiang 207

482 Author Index


	Abstracts
	The Magician's Shuffle: Reusing Lottery Numbers for School Seat Redistribution
	Near-Efficient Allocation Using Artificial Currency in Repeated Settings
	Multi-unit Facility Location Games
	Reference


	Author Index

