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We present a summary of two recent papers that study two fundamental questions in international finance: (i) Do there exist (risk-free) arbitrage opportunities in the foreign exchange (FX) market, and (ii) Are there economic gains to be made from an out-of-sample forecasting model for exchange rates? The general consensus from previous research is a clear No to both questions. 
Our contributions stems from our microstructure perspective to these questions, and the quality of our data. In the study of financial market’s microstructure special attention is given to the constraints the market participants are facing, being of institutional or informational character. 
The data set used for both papers, collected through Reuters trading system on special order, consists of high-frequency bid and ask quotes for three major US dollar spot exchange rates: euro, UK sterling and Japanese yen. The data enable us to construct measures of order flow, and limit order book liquidity.
 It also includes ask and bid quotes for exchange rate swaps and for interest rates on deposits in quoting and base currencies.
Paper 1: Arbitrage in the Foreign Exchange Market: Turning on the Microscope

In the first paper, joint with Q. Farooq Akram, we investigate empirically the existence of arbitrage and the properties of potential departures from the cornerstone riskless no-arbitrage condition in the FX market, namely covered interest rate parity (CIP). The CIP condition states that net returns on an investment that borrows at home and lends abroad (or vice versa) in similar interest-bearing assets will be zero when exchange rate risk is hedged through forward or swap contracts.  The relevant literature suggests that CIP arbitrage opportunities do not generally arise in the FX market and mispricing is negligible when one accounts for estimated transaction costs.

While the assumption of no arbitrage is likely to be reasonably mild or valid in several contexts in finance, its violations can be rationalized.  In particular, the absence of arbitrage opportunities gives rise to the so-called `arbitrage paradox', first pointed out by Grossman and Stiglitz (1976, 1980).  That is, if arbitrage is never observed, market participants may not have sufficient incentives to watch the market, in which case arbitrage opportunities could arise.  A possible resolution of this paradox is for very short-term arbitrage opportunities to arise, inviting traders to exploit them, and hence be quickly eliminated.  

Given the high activity level in major financial markets, a rigorous empirical examination of such short-term arbitrage opportunities places stringent requirements on the data used.  Contemporaneous, tradable (firm) bid and ask quotes of comparable domestic and foreign interest rates and spot and forward exchange rates are needed in order to establish whether an apparent deviation from no-arbitrage conditions actually represented a profitable opportunity to agents at a given time or not.  Moreover, the high level of activity in FX and international capital markets demands use of high-frequency, real-time quotes to characterize the properties of arbitrage opportunities, especially their duration.  Finally, it is also important to have a sufficiently long sample to draw general conclusions. Our data set is the first in this literature that possesses these characteristics to a large extent, mainly because such data have been unavailable to researchers until recently. Furthermore, in order to capture the opportunities and transaction costs that market participants face, one must also take into account all relevant aspects of the microstructure of the markets.

We find that trading aimed at exploiting no-arbitrage conditions is, on average, not profit-making.  However, we document numerous short-lived profitable deviations from CIP.  The size of the profitable deviations can be economically significant and is comparable across different maturities of the interest rates examined.  Their duration is, on average, high enough to allow agents to exploit these opportunities, but low enough to explain why such CIP violations have gone undetected in much previous research using data at lower frequencies.  We find little evidence in favor of the view that prices for spot and forward rates and for money market instruments are set directly from the formulas of no-arbitrage conditions in real time.  Finally, our results suggest that frequency, size and duration of apparent arbitrage opportunities decline with the pace of markets and increase with market volatility. Overall, the evidence is consistent with the Grossman-Stiglitz view of financial markets.
Paper 2: Exchange Rate Forecasting, Order Flow and Macroeconomic Information

Following decades of failure to empirically explain and forecast fluctuations in exchange rates using traditional exchange rate determination models, the recent microstructure literature has provided promising evidence, pioneered by a series of papers by Evans and Lyons (2002a; 2005a).  These papers have theoretically motivated and empirically demonstrated the existence of a close contemporaneous link between daily exchange rate movements and order flow.  

In the microstructure approach to exchange rates, macroeconomic information impacts on exchange rates not only directly, as in a standard macro model, but also indirectly via order flow.  Order flow becomes a transmission mechanism that facilitates aggregation of dispersed price-relevant information such as heterogeneous interpretations of news, changes in expectations, and shocks to hedging and liquidity demands. Hence, even if macroeconomic fundamentals are an important driving force for exchange rates, order flow performs better in estimations because order flow, unlike expectations measured by survey data, represents a willingness to back one's beliefs with real money.
So far the emphasis of the microstructure literature has primarily been on explaining exchange rate movements with order flow. When it comes to forecasting, the Meese-Rogoff finding that no available information is useful in forecasting exchange rates out of sample better than a naïve random walk model is robust and remains the conventional wisdom.  However, if order flow does indeed reflect heterogeneous beliefs about the current and future state of the economy, and if currency markets do not discover order flow immediately in real time but only through a gradual learning process (due to, for example, the decentralized nature of the FX market and its relatively low degree of transparency), then order flow should also provide forecasting power for exchange rate returns.

In this paper, joint with Elvira Sojli, we first provide evidence that the information impounded in order flow is intimately related to a broad set of economic fundamentals of the kind suggested by exchange rate theories, as well as to expectations and changes in expectations about these fundamentals, implying that both channels suggested by theory are at work.  Then, given the intermediary role of order flow for the relation between exchange rates and macroeconomic fundamentals, we investigate empirically the ability of simple microstructure models based on order flow to outperform a naïve random walk benchmark in out-of-sample forecasting.

The economic value of exchange rate predictability is assessed by evaluating the impact of predictable changes in the conditional FX returns on the performance of dynamic allocation strategies.  We examine whether there are any additional economic gains for a mean-variance investor who uses exchange rate forecasts from an order flow model relative to an investor who uses forecasts from alternative specifications, including a naïve random walk model.  Economic gains are evaluated using two measures: the Sharpe ratio and the performance fee.
  We find evidence that order flow is a powerful predictor of movements in daily exchange rates in an out-of-sample exercise, where an investor carries out allocation decisions based on order flow information.  The Sharpe ratio of the order flow model is generally above unity and substantially higher than the Sharpe ratios delivered by alternative models, including the random walk model.  Furthermore, a risk averse investor would be prepared to pay high performance fees to switch from the random walk model to a model based on order flow.  Consistent with leading microstructure theories, our interpretation is that order flow is the vehicle via which fundamental information impacts on current and future prices.

� Order flow is defined as the net of buyer- and seller-initiated currency transactions, and may be thought of as a measure of net buying pressure (Lyons, 2001).


� The Sharpe ratio is the most common measure of performance evaluation employed in financial markets to assess the success or failure of active asset managers.  The performance fee measures how much a risk averse investor is willing to pay for switching from a dynamic portfolio strategy based on the random walk model to one which conditions on order flow.





