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ABSTRACT

Arbitrage with Inelastic Liquidity Demand and Financial Constraints*

This Paper derives arbitrage trading strategies taking into account the fact that
the actions of arbitrageurs impact prices. This avoids the difficulty of having to
rely on exogenous position limits to prevent infinite arbitrage profits. When
arbitrageurs are financially constrained their trading strategies can be
expressed as feedback functions of their capital, which in turn depends on the
optimal amount traded. An important component of the trading by financially
constrained arbitrageurs is done to guarantee future financial flexibility. It is
this hedging component that explains why price deviations persist in spite of
arbitrage. Financial constraints are also responsible for periods of excessively
volatile prices and for the time variation in the correlation of price deviation
across markets. The fact that the actions of regulated firms can influence the
dynamics of prices on which minimum capital requirements are based raises
important implications for the regulation of securities firms.
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NON-TECHNICAL SUMMARY

The Paper uses standard multi-period optimization techniques to derive
optimal trading strategies for rational, profit-maximizing investors (which we
call arbitrageurs), who trade in a market with discretionary liquidity traders and
noise traders. One distinct feature of the model is that arbitrageurs understand
that the quantities traded have an impact on the path of prices, and therefore
scale their trades to take into account how marginal trading opportunities
affect the value of their positions. Departing from the standard assumption that
the impact of trades on price can be considered before the optimal trading
strategy is derived poses the difficult problem of endogenizing the behaviour
of arbitrageurs. The challenge is justified since we want to provide an accurate
representation of large arbitrageurs in less than perfectly liquid markets. Given
the size of the positions currently being managed by large securities houses
and large hedge funds, we believe that the model can better describe a more
common situation than at first appears, and that it applies to developed
markets and not just to emerging and shallow markets.

We find that important anomalies can be explained in the context of our
model. For example, why prices are excessively volatile and why there are
patterns of volatility characterized by stable periods followed by turbulence.
We also show that financially weak arbitrageurs can contribute to problems of
contagion across different markets, and why in periods of instability returns
tend to be significantly more correlated across markets. In this respect our
Paper is an addition to the recent literature on financial crisis.

Our work discusses rules of capital requirements used to assess the risk of
traders’ positions. Measures used to determine the risk of firms’ capital are not
exogenous and are themselves influenced by the actions of the regulated
firms. When this happens, VaR models incorrectly measure the extent of
forced reductions in capital with important externalities and welfare distortions.
This is of relevance, since how good capital adequacy rules measure risk of
financial distress depends above all on liquidity. In markets that lack depth, as
is often the case during periods of instability, traders face extraordinary
difficulties in rearranging positions. Attempts to trade in shallow markets to
ensure compliance of regulations can impose large losses on traders’ capital.
Capital adequacy requirements may then have unintended effects at times
when they are most needed, because in their design it is ignored that
supervised traders impact prices when they rearrange their positions.
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