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Abstract
We mine the leaked history of trades on Mt. Gox, the dominant Bitcoin exchange from 2011 to
early 2014, with the aim of identifying investors who performed two-point arbitrage between Mt.
Gox and three other cryptocurrency exchanges (BTC-e, Bitstamp, Bitfinex). Most importantly,
the availability of user identifiers per trade allows us to reconstruct the sequence of actions
executed by each investor. We match these sequences to ‘ideal’ sequences of arbitrage trades,
considering the price differences between exchanges and a user-specific estimate of transaction
costs. The latter involves a fee model that is inspired by the posted fee schedules and fitted to
empirical data. The subset of users whose actual series matches the ideal series best are potential
arbitrageurs. Out of about 125,000 users, we identify 2,631 potential arbitrageurs with all three
counterpart exchanges, and 14,291 potential arbitrageurs with at least one counterpart exchange.
We consider these numbers as upper bounds and argue that post-filtering techniques are required
to refine and later validate the results. A preliminary comparison of aggregate statistics between
potential arbitrageurs and non-arbitrageurs is given and discussed.
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Introduction

Arbitrage, the simultaneous purchase and sale of the same asset in two different markets for a riskfree profit, is a key concept in economics and finance. The concept is so important because the
absence of arbitrage opportunities is a necessary condition for market equilibrium [1]. Intuitively,
whenever an arbitrage opportunity emerges, some arbitrageur will exploit it until the mechanism
of supply and demand has eliminated the price difference. This ‘law of one price’ makes the
no-arbitrage principle a powerful solution concept in financial theory. It is a common foundation
of the Capital Asset Pricing Model (CAPM) [2, 3, 4], the theory of option pricing [5], the efficient
market hypothesis [6], and many other theories.
In practice, arbitrage is never risk-free. Since purchase and sale are not executed in an atomic3
transaction across markets, the arbitrageur bears the risk of incomplete execution or concurrent
price changes. Moreover, the asset traded in both markets may not be exactly the same, and
there may be political risk premia if the markets operate in different jurisdictions [7]. These
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Incidentally, this may change with decentralized exchanges on programmable cryptocurrency platforms.
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