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Applications of the bandit problem

Dynamic signaling
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1. Market design and mechanism design

Electronic market designs have drawn economists’ attention. Many papers have been
devoted to explaining the sniping strategies observed in the consumer auctions in eBay and
analyzing the performance of the advertising auctions conducted by Google and Yahoo!. In
“Name Your Own Price at Priceline.com: Strategic Bidding and Lockout Periods,” I examine the
Name Your Own Price (NYOP) mechanism adopted by Priceline.com, a website helping travelers
obtain discount rates for travel-related items. I build a one-to-many dynamic model without
commitment to analyze the buyer's and the sellers' equilibrium strategies under NYOP as well
as investigate the design issue of rebidding rules under NYOP. We show that with no limit on
the frequency and without discounting, the price path is either kept flat initially with large
jumps at the end or increasing steadily over time. Which class of path occurs in equilibrium
depends on the buyer's trade-off between committing to a price ceiling versus finely screening
the sellers' costs. With discounting, limiting the number of rounds mitigates the delay caused by
the reluctance to raise bids in the first class of equilibrium, and therefore can benefit the buyer.
This result suggests why, in reality, bargaining parties often take measures to make their offers
rigid and consequently force themselves to make fewer offers.

In the paper “Auctions Versus Negotiations: The Role of Price Discrimination,” we consider
the scenario where a seller with an indivisible object negotiates with two asymmetric buyers to
determine who gets the object and at what price. The seller repeatedly submits
take-it-or-leave-it offers to the two buyers until one of them accepts. Unlike a Dutch auction, the
seller has the discretion to offer two different prices to the two buyers. We show that when
committing to some price paths is possible, the optimal outcome for the seller stated by Myerson
(1981) is achievable. When commitment is impossible, the optimal outcome is no longer

attainable. Instead, there exists an equilibrium such that the seller’s equilibrium payoff is the
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same as that in a second-price auction, which implies that the seller’s payoff might be lower
than in a Dutch auction. Our analysis suggests that having the discretion to price discriminate
is not necessarily beneficial for the seller, and even harmful under plausible conditions, which

could explain the pervasive use of auctions in practice.

2. Signaling games

In Spence's signaling model (1973), the least-cost separating equilibrium is the only
equilibrium that survives the Cho-Kreps intuitive criterion. In that equilibrium, the least
capable type of agent chooses his first-best education level, while the more capable types just
invest enough to separate themselves from the less capable types. Therefore, the equilibrium
effort levels are determined solely by the difference in the cost structure of signaling, and
Spence's original specification yields no prediction regarding how effort levels are affected by
structural factors such as the type distribution of surrounding agents and the prospect for
future career opportunities. In this paper, I extend the canonical signaling model by introducing
noisy signaling, a signal which does not perfectly reveal one's private information, which allows
us to explore the interconnection between the type composition, career concerns and signal
efforts. I show that an increase in the proportion of high type agents does not change an agent's
effort levels monotonically. High signaling efforts are induced when the proportion of the high
type is in the middle range. Moreover, when the proportion of the high type is small, career
concerns increase the signaling effort levels and have a more positive influence on the effort
level of a high type agent. However, when the proportion of the high type is large, career
concerns might instead decrease the effort levels.

In the paper “Rewarding Mediocrity? Optimal Regulation of R&D Markets with Reputation
Concerns”, we consider a dynamic signaling model of an R&D market in which a researcher can
choose either a safe project (exploitation) or a risky project (exploration) at each instant. We
argue that there are substantial efficiency gains from rewarding minor innovations above their
social value and further that it is indeed superior to rewarding major innovations directly, even
when those minor innovations are intrinsically valueless in themselves. When only major
innovations are rewarded, the R&D market eventually shuts down due to a version of the
lemons problem. Rewarding minor innovations is actually conducive to major innovations as it
induces self-sorting among researchers, which is essential in providing time and resources
necessary for more productive ones to take riskier but more ambitious approaches. This result
draws clear contrast to the static counterpart where such a scheme can never be optimal. Our
model also exhibits reputation dynamics which capture a pervasive view in academia that "no

publications are better than a few mediocre publications" at an early stage of one's career.
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3. Political economics

Politicians or countries often hold different political stances but also want to join a larger
coalition (political parties, international treaties, free trade agreements, etc.) to achieve greater
benefit. Committee members rank candidates or alternatives differently but may also want to
vote for the winner for various reasons. Consumers often need to choose a technology or a
platform among possible alternatives, only one of which will survive in the end as the standard
technology in the presence of network externalities. Motivated by the above examples, in
“Seeking Harmony Amidst Diversity: Consensus Building with Network Externalities,” we
study the following scenario: A group of individuals face a choice among alternatives. There is a
network externality such that the chosen alternative yields value only if sufficiently many
individuals get on board. Each individual, whose preferences are known only privately,
determines whether to make his choice early or late. We characterize the equilibrium timing of
adoption as well as the efficient timing and show that the efficient timing can be implemented
by a simple fee scheme. The analysis gives an insight into why consensus is often hard-won in
some societies and suggests a potential role of social norms in improving the efficiency.

While political correctness is a dominant norm in many public situations, we also observe
behaviors that are apparently “politically incorrect,” often from professionals and experts. In
“Careerist Experts and Political Incorrectness,” we examine the flip side of political correctness,
as analyzed in Morris (2001), to see why this is the case and, more broadly, shed some light on
the elusive notion of political incorrectness in general. We show that there are circumstances in
which unbiased experts deliberately take a politically incorrect stance out of reputational
concerns and identify key elements which give rise to this perverse reputational incentive. The
result suggests that political incorrectness cannot necessarily be viewed as a sign of blunt
honesty when informed experts have long-term reputational concerns. We also examine welfare
consequences of political incorrectness and argue that this form of information manipulation

can be beneficial under some conditions.

4. Experimentation

In the paper “A Tenure-Clock Problem,” we consider a tenure-clock problem in which a
principal may set a deadline by which she needs to evaluate an agent's ability and decides
whether to promote him or not. We embed this problem in a continuous-time model with
both hidden action and hidden information, where the principal must induce the agent to
exert effort to facilitate her learning process. The value of commitment to a deadline is
examined in this environment, and factors that make the deadline more profitable are

identified. Our simple framework allows us to obtain a complete characterization of the
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equilibrium, both with and without commitment, and provides insight into why up-or-out
contracts are prevalent in some industries while they are almost non-existent in others.

In the paper “Hierarchical Experimentation,” We consider a bandit problem faced by a team
of two heterogeneous players. The team is hierarchical in that one (the principal) retains the
exclusive right to terminate the project while the other (the agent) focuses strictly on
implementing the project assigned to him. As a key departure, we assume that the principal
may be privately informed about the project quality. In contrast to the existing literature,
the belief in our model generally follows a non-monotonic path: while each failure makes the
agent less confident in the project, the uninformed principal drops out gradually over time,
which partially restores his confidence. We derive explicit solutions for the agent's effort and
the principal's exit decisions, which allow us to obtain a full characterization of the
equilibrium. Our analysis elucidates how and under what conditions an organization gets

trapped in a stagnant phase where little action takes place.

In the project A War of Attrition with Experimenting Players, we extend a standard
incomplete-information war of attrition to incorporate experimentation and private learning.
We obtain a characterization of all equilibria in this extended setup and use this setup to
1lluminate a tradeoff between short-run and long-run gains of experimentation. The
extension adds a new dimension to the problem and yields qualitative impacts on its
strategic nature. We in particular show that the option value of experimentation serves as a
credible commitment device to stay in the game, which is instrumental in inducing the other
player to concede earlier. As a direct consequence, there may be an equilibrium in which the
strictly less efficient player can get the better end of the deal, implying that slow learning

can be a blessing in this type of competition.

[BUEDWF7ENE]
The current project “Dynamic model of market entry with learning and competition”
provides a dynamic game of market entry to better understand the emergence of a market
pioneer and its welfare implications. Our model features market competition and private
learning about the uncertain market condition, which gives rise to the first-mover and
second-mover advantages in a unified framework. We identify a necessary and sufficient
condition for the first-mover advantage to dominate, hence resulting in the emergence of a
market pioneer. We also show that the emergence of a market pioneer is generally
welfare-enhancing when potential entrants face common aggregate uncertainty, even

though preemption motives induce premature entry.
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2005-64F Birkbeck College London

2006-114 University of Cambridge

20044 BSc Mathematics, University College London

20064 MSc Economics, Birkbeck College London

20114 PhD Economics, University of Cambridge

2004-54F Auditor, Deloitte and Touche LLP

2009-114 College Lecturer, St. Edmund's College, University of Cambridge
2011-164 Lecturer, School of Economics, University of Sydney

2016-174 Overseas Research Affiliate, School of Economics, University of Sydney
2018-4F Associate Professor, KIER, Kyoto University

Econometric Society

Coalitional Stochastic Stability, Games & Economic Behavior (2012).
Recontracting and stochastic stability, Journal of Economic Theory (2012).
Cheap talk and editorial control, BE Journal of Theoretical Economics (2014).

A one-shot deviation principle for stability in matching problems, Journal of Economic Theory
(2015), lead article. Coauthored with Ryoji Sawa.

Coalitions, tipping points and the speed of evolution, Journal of Economic Theory (2015).
Coauthored with Simon Angus.

Is it a norm to favour your own group?, Experimental Economics (2015). Coauthored with D.Harris,
B.Herrmann, A.Kontoleon.

Stochastic stability on general state spaces, Journal of Mathematical Economics (2015).

Emergence of shared intentionality is coupled to the advance of cumulative culture, PLOS -
Computational Biology (2015). Coauthored with Simon Angus.

Stochastic stability in assignment problems, Journal of Mathematical Economics (2016). Coauthored
with Bettina Klaus.

Payoff dependent dynamics and coordination games, Economic Theory (2016). Coauthored with
Sung-Ha Hwang.

The preferences of Homo Moralis are unstable under evolving assortativity, International Journal of
Game Theory (2017).

Shared intentions: the evolution of collaboration, Games & Economic Behavior (2017).

Heterogeneity in preferences and behavior in threshold models, Journal of Mechanism and
Institution Design (2017). Coauthored with Philip Neary.
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HKUST, The evolution of shared intentions
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20184
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Mathematical Reviews (American Mathematical Society). Review of:
The spread of cooperative strategies on grids with random asynchronous updating, Internet Math
(2017), Duffy & Jannsen.

Mathematical Reviews (American Mathematical Society). Review of:
College admissions with entrance exams: centralized versus decentralized, Journal of Economic
Theory (2018), Hafalir, Hakimov, Kubler & Kurino.

Mathematical Reviews (American Mathematical Society). Review of:
Mutually best matches, Mathematical Social Sciences (2018), Salonen & Salonen.

20194

Mathematical Reviews (American Mathematical Society). Review of:
Finding a stable matching under type specific minimum quotas, Journal of Economic Theory (2018),
Tomoeda.

Mathematical Reviews (American Mathematical Society). Review of:
Strategy-proofness of worker-optimal matching with continuously transferable utility, Games &
Economic Behavior (2018), Jagadeesan, Kominers & Rheingans-Yo0o.

Mathematical Reviews (American Mathematical Society). Review of:
Gaming the deferred acceptance when message spaces are restricted, Mathematical Social Sciences
(2018), Marutani.
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Game theory, microeconomic theory.

[BAEDIET —~] Research Theme
I work on the incorporation of jointly intentional behaviour into evolutionary game theory (see
sharedintentions.net), and have also used evolutionary game theory to tackle problems in

bargaining theory, the evolution of preferences and contagious processes.

[ ZhE T@ﬁ%lﬁ%ﬂ Research Subject in The Past
Evolutionary game theory.
The Evolutionary Nash Program.

Collaboration and its evolution.

[fﬁ]‘f@lﬁ‘ 7;;1'3 P“JE’ Research Subject in The Current
Evolutionary game theory.
The Evolutionary Nash Program.

Collaboration and its evolution.
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“Japanese Foreign Policies on Global Climate Change: From Kyoto to Paris,” in M. McCarthy, ed.
Routledge Handbook of Japanese Foreign Policy. Abingdon: Routledge (2018).
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“Built to Last: Designing a Flexible and Durable 2015 Climate Change Agreement,”with G. Briner
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“Targeting the Base of the Pyramid: How Enterprises Can Contribute to Sustainable Development,”
Interdisciplinary Environmental Review 12, No.3 (2011) 258-265.

“The Rise of Japanese Climate Change Policy: Balancing the Norms Economic Growth, Energy
Efficiency, International Cooperation and Environmental Protection,” in M. Pettenger, ed. The
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“Building the Institutional Capacity for Trade and the Environment,” Interdisciplinary
Environmental Review 8, No.2 (2006) 70-77.
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Interdisciplinary Environmental Review 4, No.2 (2002) 99-113.

“Renegotiations in the Post-Agreement Period: The Future of the Kyoto Protocol,” Interdisciplinary
Environmental Review 3, No.2 (2001) 64-80.

“Trade Liberalization and Civil Society: The Japanese Policy Formulation Process,”
Interdisciplinary Environmental Review 2, No.2 (2000) 172-189.

“Integrating Policies for Combating Climate Change: The Role of the Japanese Joint Conference for
the Kyoto Protocol,” Environmental Economics and Policy Studies 3, No. 4 (2000) 425-445.
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“The Road to the Kyoto Conference: An Assessment of the Japanese Two-Dimensional
Negotiation,” International Negotiation 4, No.2 (1999) 167-195.

“Greening APEC: Institutional Reform for Establishing a Regional Sustainable Development Area,”
in L. E. Susskind, W. Moomaw, and T. L. Hill, eds., Innovations in International Environmental
Negotiation. Cambridge, Mass., USA: Program on Negotiation (1997) 38-47.
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