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Euro-spreads: Dealer rents or illiquidity compensation?
Michael Moore and Dagfinn Rime
Queen’s University Belfast; Norges Bank
1. INTRODUCTION

Intuitively, unifying European currencies into one currency, the euro, would create a very liquid currency market. Instead of trading in several sub-markets all liquidity would concentrate in one huge market. If such an increase in liquidity materialized it might lead to lower volatility of the exchange rate, and lower costs of exchanging currencies.

However, this did not turn out to be the case after the introduction of the euro in 1999. Volumes, an often used measure of liquidity, in the $/€-market fell compared to the volumes in the dm/$-market. Furthermore, transaction costs increased after the introduction of the euro, as documented by Hau, Killeen and Moore (2002) and Goodhart, Love, Payne and Rime (2002) (henceforth HKM and GLPR, respectively). The difference between buy and sell rates in the interbank market, the spread, is an often used measure of transaction costs. Spreads in the $/€-market, as a percentage of mid-point quotes, increased by roughly 80% compared to the dm/$-market. Even if the spreads are small in the $/€-market compared to almost any other financial market, such an increase imply dramatic increases in funds used for transacting since volumes in the foreign exchange markets are so huge. 
HKM and GLPR offer two very different explanations for the increase in spreads. The first suggest it was a risk-compensation to liquidity providing dealers, while the latter suggest it was a rent to liquidity providing dealers caused by rebasing the exchange rate in dollars. In this paper we study these two hypotheses using a more recent, and longer, high-frequency data set that includes larger variation in the level of the exchange rate. Although our focus is on the two hypotheses for the increase in $/€ transaction costs, our data allow us to explore liquidity and transaction costs in a way previously not done.

In the next section we sketch the theoretical background of spread determination. Section 3 briefly describes the data set and the approaches that we plan to use in order to disentangle the two hypotheses.
2. Spread determination

It is the dealers in the interbank market that actually set the level of foreign exchange rates. By quoting buy and sell prices a dealer provides trading opportunities, i.e., liquidity, to other dealers. The quoting dealer get compensation for this liquidity service by quoting buy (ask) prices (buy seen from the liquidity consuming dealer) higher than sell (bid) prices. Theory on spread determination suggests that the spread cover three cost components: a) information costs, b) risk costs, and c) order processing costs and rents. 
A liquidity provider looses money to better informed dealers, and hence will quote a wider spread to discourage better informed dealers, and to cover the losses to the informed in trades with less informed dealers. Providing liquidity most often leads to inventory imbalances (inventory differ from desired inventory) because the liquidity providing dealer does not control the buy or sell decision of the liquidity consuming dealer. The liquidity provider thereby accepts to take on risk, and receives compensation through the spread. The more volatile the market is, and the more difficult it will be to reduce an imbalance later on, the more compensation is needed to provide liquidity. Finally, the liquidity provider needs compensation for some order processing costs. This element of the spread will also cover his desired rent.

HKM and GLPR offer two very different explanations for the increase in spreads. HKM suggest in their Market Transparency Hypothesis (MTH) that after the currency unification, dealer inventory imbalances and desired trading positions became more easily identifiable for other market participants, and dealers hence quoted larger spreads to compensate for this increased risk. Controlling inventory imbalances became more risky after the increase in transparency because the dealers became more exposed to exploitation by other dealers.

GLPR, on the other hand, suggest that the increase in percentage spreads was due to the re-factoring of the mid-quote of $/€ compared to dm/$ (quotes set in dollars instead of deutschemark), along with unchanged behaviour with regard to setting the nominal spread, the spread measured in units of the quoting currency. GLPR show that both $/€-spreads and dm/$-spreads were set close to two pips, where one pip is the fourth decimal in the quote. This has been called the Price Granularity Hypothesis (PGH). In this perspective the liquidity providing dealers, the ones setting quotes, are gaining a rent, instead of being compensated for risk. 

The rents dealer gained, according to the PGH, can be rationalized by weaker competition in the inter-dealer market, and more esoteric, a constraint imposed by electronic trading systems to not use a 5th decimal in order to set lower spreads. Liquidity providing dealers, typically in the largest banks, benefited from this constraint and did not have incentives to demand a change. 

To test the two hypotheses we need a model of spread determination. The standard Huang-Stoll (1997) (HS) model, where the probability of a trade reversal is 
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, provides us with a starting point. The HS-model postulates some reasonable relationships for how dealers set prices, and is easy to estimate. The HS-model test for the effective spread, a spread-measure that includes the price impact in subsequent trades. The empirical results in HKM and GLPR are about nominal spread and percentage spread. The model may still be useful to extract the components of the nominal spread, but purely empirical models for the nominal spread like the one in GLPR may also be used.
The spread is a constant and there are fixed fractions of the spread attributable to order processing costs (including rents) on the one hand and adverse selection/inventory holding costs on the other hand. 
Dealers set their prices according to:
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where P is the transaction price, M is the spread mid-point, S is the constant spread, Q is a buy-sell indicator (positive for buy orders from the liquidity consuming dealer, and negative for sell orders), V is the unobservable fundamental (or expectation thereof), 
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is the negative of inventory prior to the transaction 
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, β is the fraction of the half-spread the dealer reduces his mid-point if inventory is too large in order to induce purchases by the liquidity consuming dealer, and η is an error term capturing discreteness in prices.
The unobservable fundamental value 
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where 
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 is the serially uncorrelated public information shock at time t, 
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 are the percentage of the half spread attributable to adverse selection, the spread itself and a buy-sell trade indicator. The parameter π is the above-mentioned probability of a trade-reversal. If the probability of a trade-reversal is above ½, a continuation in the same direction gives a stronger signal to the dealer than if the probability of trade-reversal is less than ½.
This gives us the basic regression model, using the definition of inventory: 
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Huang and Stoll show that this model generalizes the indicator models of Glosten and Harris (1988) and Madhavan, Richardson, and Roomans (1997). However, there are several shortcomings of the model that have to be addressed in order to test the two hypotheses. 

First, the assumption of a constant pip-spread may seem too strong. In reality spreads are not literally constant. However, as we will see later from the data, the distribution of spreads seems stable with a dominant mass around a few numbers. More important is the assumption of constant fraction attributable to each spread component. There are search theoretic reasons for believing that these fractions are time varying. Consider the following: If there is a change in the degree of information asymmetry and/or inventory holding costs such as is claimed by the MTH following the creation of the euro, spreads rise/or fractions change, and volumes fall.  The fall in volumes itself induces an increase in order processing costs and may gives rise to a further rise in spreads, or change in the fractions of other components of the spread.  This continues until convergence on a new equilibrium occurs. Accordingly, in the appendix we propose to implement a generalisation of the Huang-Stoll decomposition approach.
Recent developments in the theory of bid-ask decomposition will also be used to cast light on the issue.  Ball and Chordia (2001) argue that most of the quoted spread in US stocks is due to an exogenous lack of price granularity. Bondarenko (2001), Rhodes-Kropf (2003) and Van Ness and Van Ness (2005) analyse the impact of market concentration on the spread.  Bollen, Smith and Whaley (2004) offer a general model of spreads that encompasses price discreteness induced by minimum ticksize, order processing costs, inventory-holding costs, adverse selection, and competition.
3. ANALYSIS

3.1. Data
The study by GLPR, which found the strongest increase in basis-point spread, use data from late fall 1999 and 2000 when the $/€ was trading around parity and below. Since then the $/€ have gone through large swings, going above 1.3 in 2004/2005. If the PGH is true, competition should make rents from liquidity-provision decrease when the rate goes up since percentage spreads will decrease as mid-point rates increase. A spread of two pips gives less room for rents at higher exchange rates.
If the MTH is true, pip-spreads should increase when rates go up, given that liquidity and composition of informed dealers stays the same. If two $-pips were an equilibrium risk compensation at low rates, the equilibrium compensation should increase as rates increase. 
In this paper we try to test these two hypotheses using a high-frequency data set on $/€ quotes and trades from February 2004 and onwards,
 which includes long swings in the $/€-rate. The data set consist of all updates of best buy (lowest ask) and sell (highest bid) prices and all transaction prices from the electronic broker Reuters D2000-2. This system is not the preferred platform for interbank $/€-trading, so spreads could be slightly exaggerated.
In Figure 1 we reproduce the distribution of pip spreads for dm/$ and $/€ from GLPR, with $/€ data from end of 1999 and 2000. We clearly see that the quoting behaviour was similar for dm/$ and $/€. 
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Figure 1 Distribution of dm/$-spreads and $/€-spreads (source: GLPR)

Figure 2 shows the distribution of the pip spread of $/€ in 2004 and 2005. Simply eyeballing the distributions in Figure 1 and 2 suggest that they are the same. However, similar distributions of pip-spreads are not sufficient to conclude on the two hypotheses. Only conditioned on unchanged liquidity; unchanged compositions of informed and less informed dealers in the market; and unchanged transaction technology from 1999/2000 to 2004/2005, can we draw such conclusion. 
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Figure 2 Distribution of $/€-spreads, 2004-2005

Figure 3 plot the average pip-spread from 2004 and 2005, together with the level of the $/€-rate, and the pip-spreads implied by the average percentage spreads found by GLPR for the dmark/$ and $/€. From the figure we see several things: The pip-spread over the period has been time-varying; In the beginning consistent with the percentage spreads discovered in the early period of the $/€, but later consistent with the percentage spread of the dmark/$. 

In order to test the hypothesis we need some measure of liquidity different from the bid-ask spread. We propose to use different measures of liquidity to test for changes in liquidity and the extent liquidity has changed in such a way to warrant the spread. Our data allow us to derive the following measures:

· A noisy approximation to the depth of the limit order book. A more liquid market has flatter slopes on the limit order book, allowing more volume on the same rates.

· Price-impact of trades. In a more liquid market trades move rates less, hence a lower price-impact coefficient. This can be obtained in several ways:

· The liquidity-ratio is the absolute change in the rate in a given day divided by total volume

· Different ways to estimate time-varying price-impact coefficients, e.g. Kalman filtering.
· Trading intensity: A liquid market most often has high volume. It is, however, expected volume that matters for liquidity. From the volume-volatility literature we know that unexpected volume adds to volatility and decreases liquidity (liquidity is a decreasing function of risk). Hence, duration-analysis (ACD-analysis, see Engle and Russell, 1998) of trades, and time-variations in this, gives us a different measure of liquidity. In a liquid market durations will be short, reflecting high volume, and predictable.
3.2. Empirical approach

Although the HS-model has it shortcomings, it comprises a simple framework that still can be used to address the two hypotheses. Since the two hypotheses predict different properties with respect to the stability of the coefficients of the model, while standard models for spread decomposition assume constant coefficients, we suggest the following strategy as a starting point:
We run the regression in equation (4) for each day. That way we both handle the problem of overnight changes, and get daily estimates of the components of the spread. These can then be analysed together with the exchange rate level and measures of liquidity to cast light on the two hypotheses.
3.2.1. The Price Granularity Hypothesis

The predictions of the PGH are the following: For a constant liquidity and spread (equal to “two” pips in the PGH)

· Percentage spread should be decreasing in the level of the exchange rate.

· Rents from liquidity provision, as a share of the nominal spread, should be decreasing in the level of the exchange rate.

Empirically, this gives us two cointegrating (“stationary regression”) relations between the exchange rate and percentage spreads and rents. However, the conditions above are not likely to hold, we therefore need to control for changes in liquidity in particular. For example, liquidity could in principle improve without improvement in the nominal (pip) spread, giving room for increase in rents despite a higher level of the exchange rate. If improvement of liquidity goes together with improvements in the spread, the rents should decrease even stronger as exchange rates increase.
Furthermore, the pip-spread should be uncorrelated with the exchange rate level, when controlling for changes in liquidity. At least as long as the percentage spread is no less than the percentage spread from the dmark/$-era, or if the pip-spread goes very close to the constraint of only four decimals. If percentage spreads go below the dmark/$-era we may be in a different situation. Even at an exchange rate at 1.4 percentage spreads could be higher than under the dm/$ if nominal spreads are at 2 pips since the dm/$ was trading between 1.65 and 1.95 during 1999. So if percentage spreads go below the dmark/$ it means that the 4th decimal is quite constraining.
3.2.2. The Market Transparency Hypothesis

The predictions of the MTH are the following: For a constant liquidity (and composition of informed vs. uninformed) 
 and percentage spread (as a result of constant liquidity)
· Nominal spread should be increasing in the level of  the exchange rate

· Information and inventory components’ share of the spread, or one less the rents’ share of the spread, should be constant.
Again we obviously need to control for changes in liquidity. The correlation between the pip-spread and the exchange rate level may be weakened in periods of improvements in liquidity. 
Finally, when controlling for liquidity, the percentage spread and the level of the exchange rate should be uncorrelated. 
The analysis will be tested for robustness by using several measures of liquidity.
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4.  Appendix

Consider the basic Huang-Stoll (1997) model where the probability of a trade reversal is
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.  The spread is a constant and there are fixed fractions of the spread attributable to order processing costs (including rents) on the one hand and adverse selection/inventory holding costs on the other hand.  In general this is not case: we can observe that the spread is time varying.  In addition, there are search theoretic reasons for believing that the fraction attributable to each spread component is also time varying.  Consider the following.  If there is a change in the degree of information asymmetry and/or inventory holding costs such as is claimed by the MTH following the creation of the euro, spreads rise and volumes fall.
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where 
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 is trading volume at time t and 
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 are parameters.  The fall in volumes itself induces an increase in order processing costs and gives rise to a further rise in spreads.  


[image: image16.wmf](

)

1

t

ttt

t

S

W

M

abgd

--=-


 MACROBUTTON MTPlaceRef \* MERGEFORMAT (6)

where 
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 are the (time varying) fractions of the half spread that are accounted for by adverse selection and inventory costs respectively.  This continues until convergence on a new equilibrium occurs.
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where 
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 is a positive parameter.  

Accordingly, we propose to implement the following generalisation of the Huang-Stoll decomposition approach.

The unobservable fundamental value 
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where 
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 is the serially uncorrelated public information shock at time t, 
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 are the percentage of the half spread attributable to adverse selection, the spread itself and a buy-sell trade indicator, all at time 
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where 
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 is the proportion of the half spread attributable to inventory holding costs and 
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 is accumulated inventory. The first difference of equation (9)

 yields:
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Substituting (10)

 gives us:
(8)

 into 
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This is estimated jointly with equation(7)

.












� Norges Bank has set up a continuous feed from Reuters, but most likely we will only use data until Dec. 2005.


� Changes in the composition of informed vs. informed is probably a low frequency phenomenon. The rankings of foreign exchange banks in the yearly FX survey of the Euromoney magazine indicate that it is basically the same banks that dominate in the $/€-market over time.


� Stability requires that � EMBED Equation.DSMT4  ��� and � EMBED Equation.DSMT4  ��� � EMBED Equation.DSMT4  ���





[image: image36.wmf][image: image37.png]W€

w [ v [ v o v o

on on (@] (@] — —
SUONBAISSqO pealds Jo a5ejuadIod

12 13 14 15

10

Spread (pips)



_1199630466.unknown

_1199708512.unknown

_1199708865.unknown

_1200242737.unknown

_1200242852.unknown

_1200242686.unknown

_1199708554.unknown

_1199708741.unknown

_1199708853.unknown

_1199708703.unknown

_1199708525.unknown

_1199694999.unknown

_1199708486.unknown

_1199630549.unknown

_1199631653.unknown

_1199630710.unknown

_1199630527.unknown

_1199625387.unknown

_1199629821.unknown

_1199630449.unknown

_1199626088.unknown

_1199626165.unknown

_1199626665.unknown

_1199626127.unknown

_1199625531.unknown

_1198955406.unknown

_1198956573.unknown

_1196666332.unknown

_1196666430.unknown

_1196666308.unknown

_1196666321.unknown

_1196666280.unknown

_1196666297.unknown

_1196665478.unknown

