Spread Componentsin the Hungarian Forint-Euro Market*

Michael Frommel, Ghent University gBclum®®
Frederick Van Gysegem, Ghent UniversitgLBium®

This version: February 15, 2011

Abstract
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Spread Componentsin the Hungarian Forint-Euro Mar ket

1. Introduction

Since a well-functioning foreign exchange marketofscrucial importance for the
economy, which is particularly true in the casesofall open economies as most of the
Central and Eastern European Countries (CEEC)e tiseat deep interest in the way it works.
The microstructure approach to foreign exchange (sgons 2001) allows for market
frictions, like imperfect information and heterogenms agents, and tries to explain the
processing of news (price discovery), liquidity ammhsaction costs. In this context the bid-
ask spread and its determinants play a crucial fidie decomposition of the bid-ask spread
on financial markets has attracted increasing atterduring the last decades for several
reasons. It is important as an indicator of matkgtidity and competition, but also reflects
the way information is processed in the marketsTisiimportant because a different market
structure changes the “game played between theetpakticipants” (Rime 2003, p. 471). It
is therefore relevant for market participants, &lsb for the operators of markets in terms of
an evaluation of the market design. The microstmecapproach to foreign exchange markets
has made some promising steps towards a betterstadding of the foreign exchange

market.

The bid-ask spread is the difference between tive pn active buyer must pay, and the
revenue an active seller receivek.is common to relate the size of the spreadadous
kinds of cost components: tharder processing (or handling) component, the adverse
selection component and theinventory holding component.? While most early papers focused
on order processing and adverse selection cost&ventory holding component has recently

gained much attention.

We contribute to the literature by exploiting a nelataset on the Hungarian foreign
exchange market. Since this is the first detailathset available for a transition economy, it
enables us to compare the spread components orala aml less liquid market to those of
previous studies that mainly focused on major cwies. One may expect that components

1 One counterpart of a trade can be viewed astaregarty and one counterpart as a passive peng.party
that posts quotes and waits until they will beldyitanother market participant is the passive pditig party
that matches an existing limit order by a markesmather limit order is the active party.

2 One may also distinguish components for the opgiflect and non competitive pricing (see for exkngtoll
2003). This is, however, less common. Thereforedwenot follow these directions. We see the optifface
as part of the adverse selection component.
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directly related to the liquidity of the market,mely the order processing and the inventory
holding component, will be more important in traiasi economies than in the foreign exchange
market for major currencies. There may also be morate information on a market on which
trading is less intensive. We investigate whetles is reflected in a higher adverse selection
component. Furthermore the sample size of our dba@seeds the size of most other datasets
used in the literature by far (see also the comsparin_Table ¥ Finally, we will re-examine the
relation between trade size and spread, which &as bontroversially discussed in the literature

and which we will shortly review in section 3.

The paper proceeds as follows: The subsequentoee2tigives some key facts on the
foreign exchange market and our dataset on the &tfiargForint/Euro market. In section 3 we
will briefly discuss the components of the bid-agkead and review the literature for the foreign
exchange market. Section 4 presents the widely sigeehd decomposition model by Huang and
Stoll (1997), hereafter referred to as HS1997.i8e& presents our empirical results and Section

6 summarizes and concludes.

2. TheForeign Exchange Market and Data Description

The foreign exchange market is a two-tier markead€&s on the foreign exchange
market can be divided into customer trades, iades between a bank and customers (the
ultimate end-users, for instance importing and etkpg firms, hedge funds, governments and
central banks) and interbank trades. In the follgnive focus on the interbank market, as the

price formation takes place here. Customers ddvae¢ access to this interbank market.

In the interbank market trades may be performeécty on a bilateral basis, or
indirectly using brokers. While voice brokers weleminating in the past, the majority of
trades are nowadays done via electronic brokenstems. Since their introduction in 1992
their share in total transaction volume has stgaddreased, depending on the country, from
4 to 6 per cent in 1995 to more than 55% of therbank market in 2010 (BIS 1996, BIS
2010).

Furthermore the foreign exchange market works naotisly 24 hours per day and
seven days per week. While this holds for the majorrencies, the picture may be
substantially different for less important curreas;isuch as the HUF, accounting during our
sample period in 2004 for only 0.22% of the glohahover on the FX market (BIS 2005).
For many small currencies there is no trading #gtisutside the business hours, but even

during day these markets are characterized by al&mree of liquidity.
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Further characteristics of the foreign exchangeketaare the decentralized trading and
a high number of dealers providing liquidity, comgzhfor example with specialists on equity
trading floors. Particularly the decentralized stame has supported the emergence of
electronic brokerage systems as they provide adiezft matching to decentralized markets.
Accordingly the foreign exchange market was onéheffirst to introduce electronic trading
(see Rime 2003 for a detailed overview on electraarrency trading). Electronic trading has
been the most remarkable change in the structutieedforeign exchange market and has led
to a substantially higher price transparency. Dsalean now observe the best quotes

(although not the whole order book) and informatdmout the most recent transactions.

There are two main platforms competing in the fgmeexchange market: Reuters
D3000 and EBS (Electronic Broking System). In ooalgsis we rely on the Reuters D3000
system. As an electronic limit order book it congaibuy and sell orders in a price-time
priority. Euro sale and purchase offers are plaatelimit prices. Besides these limit orders,
consisting of the maximum respectively minimum erand the quantity offered to be traded,
it is also possible to place a market order, ae..order without a specified price. They are
immediately matched with the best correspondingtlionder and thus more aggressive.
Therefore the following matches may lead to a trage limit orders that are matched up by

the system, or a market order that is matched tiptive best limit order on the opposite side.

Our dataset consists of all quotes, i.e., limit andrket orders, on the HUF/EUR
interbank market that have been placed during ¢lagesy2003 and 2004 via the Reuters D3000
brokering system. We observe the price, the quaimitEuro that was offered or asked,
whether it was a market or a limit order and thacgxime when the order was placed and
when it disappeared. We observe whether the ordes withdrawn or whether it was
executed, i.e., matched with another limit or mareler. Using this information we can
identify the executed trades that we need for gienation of the empirical model by HS1997
(see Section 4). For the evolution of the excharage and traded volumes, see Figure 1
Because at this time the competing system EBS dtdoffer services for the HUF/EUR
market, the dataset covers the complete tradinglectronic brokerage platforms, and thus

the major part of market activity.

For descriptive statistics of the dataset see TablAn in-depth description of the
dataset can be found in Gereben and Kiss M. (2006).

Since there are almost no quotes during night vixe use the trades executed during the
daytime (9 a.m. - 5 p.m. local time) and executedlays with a sufficiently high number of
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trades. This last restriction is implemented byleeting days with trading volumes below
100 million EUR (with these 100 million EUR beingughly half of the average trading

volume per day) to avoid potential biases due wotlading activity.

Our dataset contains 722 days on which orders plased. By cancelling out the days
without any trade at all (weekends and public tejg) there remain 516 days. The above
mentioned constraint for days with a low trade wodurestricts the sample to 496 days. While
the procedure seems to be restrictive at firsttsigir selected sample covers 99.74% of the
total volume traded over 2003 and 2004.

3. Theanalysisof spreads

This section describes the different componenthefspread. For a detailed discussion of

these components see Stoll (2003).

Theorder processing component (OPC) is the cost component that is most closely linted
the provision of services. The OPC includes thescoslabour and capital needed to participate
in the market, such as the floor space rent, coennd informational service, and labour costs.
It is often argued that in highly competitive maskgunlike the HUF/EUR market) order
processing costs are irrelevant, since the bidépstad should equal the expected marginal cost
of supplying liquidity.

The inventory holding component (IHC) compensates dealers for taking an unwanted
inventory. If a dealer located in the Euro areaehoample buys Hungarian Forint, he has to carry
inventory costs. These costs mainly stem from tawrees: First, there may be opportunity costs
of tying up funds in the inventory. However, oneynagssume that the opportunity costs of the
inventory are low on foreign exchange markets imgarison to equity markets. Second, a dealer
experiences a substantial amount of risk: The priag change due to the arrival of news before
he is able to offset his undesired inventory iniftorThus, the inventory holding component
represents this fundamental risk. The magnitudbefnventory costs depends on price volatility,
since higher volatility means a higher risk of amdesired price change, and on the expected time
the inventory has to be held. Both are, at leassdme extent, determined by the trading
frequency. Therefore the inventory holding compdnienobviously expected to be higher on
small, less liquid markets as the HUF/EUR markeg¢nglon average only every three minutes one
deal is executed, whereas the time between subsiettades on major markets does not span

more than a few seconds.



Finally, market participants face the risk of tragliwith a counterpart that is better
informed. If an investor has superior informatidre will sell Forint if he has information
justifying a lower price than the current one, @mewersa. The market participants may take this
possibility into account when offering their quotasd ask an additional compensation, to which
we will refer as thedverse selection component (ASC) of the spread. The existence of an ASC is
justified by a couple of theoretical papers, sushkgle (1985), Easley and O’Hara (1987) or
Admati and Pfleiderer (1988). Besides these thaalepapers, empirical research provides
evidence for the existence of an ASC (see Taple 4

Note the fundamental difference in the nature & tHP and the ASC (Stoll 2003):
Inventory costs occur due fblic and symmetric information that becomes availaldéter the
trade, in which inventory has been acquired. Ofreauhe potential losses and gains resulting
from holding the inventory must cancel out on agerabut the risk-averse dealer will
nevertheless ask a premium to get compensatetidaigk he takes. In contrast to the inventory
costs, the ASC results fropmivate and asymmetric informationbefore the trade takes place. It is

thus the risk to deal with a counterparty owningesior information.

Previous research on foreign exchange market spréadised on larger, more liquid
markets. In a seminal paper Lyons (1995) appliesaostructure models to the USD/DEM market
and finds evidence for both an inventory and anmesgtric information effect, and again
evidence for inventory control in Lyons (1998). Thristence of both effects in the data is
supported by Yao (1998). In contrast, Mende (20@y finds a significant adverse selection
component, but no consistent inventory effect. gsanVAR approach, Payne (2005) finds that
about 60 per cent of the spread is due to asyneneformation. All these studies focus on the
most liquid Deutsche Mark (Euro)/US Dollar markdtGroarty et al. (2007) compare the results
achieved by the HS1997 model for different majarencies (Euro, US Dollar, Japanese Yen and

Swiss Franc).

In contrast few studies have been performed onasigren smaller foreign exchange
markets. An exception i8jgnnesand Rime (2005), who investigate the behaviouraof
Norwegian Koruna/Deutsche Mark dealer. They findiag significant asymmetric information
component, but no inventory effect. To our knowkediere is no similar work on Central- and

Eastern European countries.

Another strand of literature deals with the relasioip between order size and the bid-
ask spread. There are essentially three theoreaticadtions which can be followed to link
order size and spread: processing cost modelsptorerisk models and information cost

models. While the first direction suggests thateasing trade size does not increase spreads
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(see Stoll 1978, Hartmann 1999), inventory risk eiedand information cost models
conclude that there should be a positive relatietwben trade size and spreads (see for
instance Ho and Stoll 1981 for inventory costs,eK¥P85, Admati and Pfleiderer 1988 for
adverse selection cost§imilarly, the empirical research on the relati@vieen trade size and
spread has provided mixed results. While Lyons %) 9Bds a positive relation between order
size and spreads, most studies conclude that héditde or no relationship between spread and
order size (Yao 1998jgnnesand Rime 2005). The distinction between the custoamd the
interbank market is here also important: On thearner market strategic considerations are more
important when setting spreads (Naik et al. 199%)s difference between the customer and
interbank market is also empirically supported: e customer market a negative relation
between trade size and spread size is found inrédaeng behaviour of a German bank on the
USD/EUR market (Osler et al. 2010). For an onliné dealer on the interdealer USD/EUR
market the spread is found to be independent froderosize (Ding 2009). Mende (2005)
distinguishes between commercial customers (mamiyfinancial corporations), financial
customers (such as investment funds), and interbeades. He finds that the asymmetric
information component of spreads increases witherrdize only for more informed
counterparties, i.e., financial customers and ottemks, although the spreads for these trade

partners are smaller than those for commerciabousts.

4. Empirical Model

There have been various attempts to estimate fferatit spread components, which
can be broadly categorized into covariance basetelm@Stoll 1989, George et al. 1991) and
models based on trade indicators (e.g. Madhava&medt 1991, HS 1997). The models by
Madhavan and Smidt (1991) and HS1997 have beconee whrkhorse of spread
decomposition. We apply the well established HS18®del, which has the advantage of
being widely used and at the same time to provatienates for the adverse selection and the
inventory holding component separately in its madivanced form (in contrast to the
Madhavan and Smidt 1991 model). The HS1997 is basethe assumptions shown in the

following three equations (see HS1997):

Vi=Ve1 +a-S/2-Qq + &1 (1)



Equation (1) means that the unobservable fundarnegtize \; equals the fundamental
value \.; of the previous period plus the change in valu®/2-Q; that is due to private
information, reflected in the previous trade, pllas change in valug.; that is due to public
information. The component-S/2-Q;, where S/2 is the half spread and i® a trade
indicator, taking the value 1, if the trade was dipitiated and -1 if it was seller initiated
can be derived from the models by Copeland andiGa®83) and Glosten and Milgrom
(1985). Thereforey is the proportion of the half spread due to asymmmformation.

M= Vi + B-S/2% =1 11Q; 2)

According to equation (2) the midpointMf the bid-ask spread differs from the
fundamental value by the cumulated inventory,the.cumulated inventory on the respective
day? If there were neither inventory costs nor priviatermation the midpoint was equal to
the fundamental value. Equation (2) is based oarntory theories of the spread (e.g. Ho and
Stoll 1981) and means that liquidity providers atljaheir midpoints on the basis of
accumulated inventory in order to induce inventequilibrating trades. Thug} is the

proportion of the half spread due to inventory haddcosts.

Pi=M+ S/2-Q+n;: (3)

P is the quote on the market, and iMthe observable midpoint between bid and ask
price. Equation (3) means that the HUF/EUR quatettlates around the midpoint by the

half-spread, depending on whether we observe absgll®

Differencing equation (2) and substitutiny by its expectatiom-S/2-Q; (equation 1)
and substituting the whole expression into theeddificed version of equation (3) leads then

to a two-way decomposition by the following regiess

3 A trade is buyer initiated, if a buyer hits aristing limit sell order from the order book withbaly market
order or by placing a limit buy order that is matdtby the system with an active limit sell order.

* Note that equation (2) assumes trades of the atdrglze one. Since on the HUF/EUR market 85% lof al
trades are of the minimum size of 1 million EURstAssumption seems to be justified.

® The estimated spread does not necessarily eqeiajubted spread (HS 1997). The difference with miese
posted spreads is that the estimated spread eeftadtes inside the spread but outside the midpoint
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AP = S/2:(QQr1) +AS/2:Qa + & 4)

HereAP; is the price change between two subsequent tragestion (4) may therefore
be interpreted as the (private) information thapagentially incorporated in the last trade.
S/2-(@Q1) is the price movement due to switches betweendnaysell orders, thus a jump
between the two edges of the spread, if a buyBated order is followed by a seller initiated
order and vice versa. The joint effect of asymmeinformation and inventory holding is
captured by, and ereflects the arrival of public information. Foetdils of the derivation
see HS1997.

In a second step, an analysis for different tradesscan be useful. To derive equation
(4), the assumption, given by equation (3), waslude trade size is not included in equation
(3), it implicitly states that the spread is indegent of the trade size. Explicitly considering
trade size in all assumptions is thus necessanyitifee size categories, this results in the

following regression equation:

AP, = (S72) - DYt) - Q + A>1) - ($/2) - D(t-1) - Q
+(S"2) - 0"(t) - Q+ (\™-1) - (8Y2) - D"(t-1) - Q
+(S/2) - D) - Q+ (\-1) - (¥2) - D(t-1) - Q+ & (5)

Dsis a dummy variable that equals 1 if the sizeheftrade falls in the “small” category

and 0 when this is not the case. The same applid3.fand D.

As equation (4) does not allow distinguishing betwehe inventory effect and the
asymmetric information effect, Huang and Stoll sgggaking the potential serial correlation
between trade flows into account. This three-wagodgosition (for the derivation we again

refer to HS 1997) is performed by simultaneouseiion of the following model:

E(d Q2) = (1-29Q2 (6)

AP, = S/2:Q+ (@+B-1)-S/2-Q; - 0-S/2-(1-2)Qu2 + @ )



Here 1t is the estimated probability of a trade rever3dlis probability is calculated
using the potential serial correlation mentionedvah The model allows us to decompose the
joint effect A = (a+p) of asymmetric informationa) and inventory holding) into its
components. Equations (4) and (6-7) serve as oselibe regressions in the subsequent

analysis.

5.  Empirical Results

This section presents the results from the two-amy three-way decomposition of the
spread on the Hungarian Forint/Euro market in 20034 as described in section 2. All
estimations are done with the Generalized Methddahents (GMM) of Hansen (1982) and
the Newey and West (1987) correction of the cowaeamatrix for heteroscedasticity and

autocorrelation of unknown form.

The results for the basic two-way decompositiomasS1997 are displayed in Table 2
The (estimated) average spread is 0.106 HUF fomthele sample period with the order
processing component accounting for 42.58% of freasl and the sum of the adverse
selection component and inventory holding comporient57.42%. The spread implies a
revenue per one million Euro round trade of rougt#9 EUR, which seems to be reasonable.
From the most comparable study by McGroarty ef{2007) revenues of about 44 to 206
EUR, depending on currency and sample period, eadebved. According to their results the
revenues were highest on the EUR/JPY market in 12898 EUR) and lowest for the
DEM/CHF market (44 EUR) in 1998. The revenues e EWUR/USD were also quite small
(between 69 and 75 EUR). The higher revenue orHthE/EUR market is in line with the

notion of a smaller market.

Applying the three-way decomposition from HS199¢ #stimated spread is 0.107
HUF on average for the whole sample period. Whendeeompose the spread in three
components by using equations (2) and (3), we tirad the inventory holding costs account
for 40.09% of the spread. The order processingsastount for 38.34% of the spread and the
adverse selection costs for 21.57% of the spreseiTable R

Although the share of the inventory holding premiomthe HUF/EUR market is of
comparable size as found by McGroarty et al. (2067 )najor markets, it should be stressed
that it is larger in absolute terms, due to thgdarspread on the HUF/EUR market. While

according to their results the share of inventdfgots in the total costs of a one million EUR
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round trade normally does not exceed 87 EuR find costs of 168.38 EUR (40.09% of 420
EUR). Thus, inventory holding costs do play a prognit role on this market. This is related
to the fact that we are dealing with a smaller ksg liquid market. Additionally, this finding
can be related to a higher prevalence of carryegaah the HUF/EUR market, due to the
interest differential between both currencies dyrour sample period. Brunnermeier et al.
(2009) provide extensive and convincing evidenceaohigher currency crash risk for
currencies involved in carry trading. They showt tin@estment currencies are vulnerable to
massive and sudden unwinding of carry trade schemmes the liquidity dries up for the
carry-trade investors. They also find that insueamgainst downside risk becomes more
expensive during and after this unwinding. Foraalér this means that the inventory holding
cost for HUF is higher than for currencies whiclte amot involved in carry trades.

Unfortunately we are not able to observe the sbhcarry trades in the total trading volume.

In order to check the robustness of these redudisspreads are decomposed for two
obvious subsamples, namely the trades execute@l® and the trades executed in 2004 (see
Table 3. Starting again with the two-way decompositioa #pread is estimated to be 0.133
HUF for 2003, whereas it declines in 2004 to 0.088F. This decrease is statistically
significant’! The sum of the adverse selection and inventorglihglcomponent accounts for
56.43% of the total spread in 2003 and for 57.87% m 2004. Despite the slight relative
increase for this combined component it lowers iscdute value with one third in 2004
compared to 2003. The order processing componegitlygl decreases relatively: from
43.57% in 2003 to 42.13% in 2004. The absolute sizéthe order processing component
decreased by 37.93% between 2003 and 2004.

We performed the same analysis for each half yearder to get a better view on the

evolution of the spread and its components dutiegobserved period (See Tab)e Rigure 2

visualizes the results of this analysis using thhe-way decomposition. The estimated spread
declines each half-year. This decline is statiljicsignificant between the second half of
2003 — first half of 2004 and first half of 2004econd half of 2004. Both spread components
decline in absolute terms during every half yearqoe except for the slight increase in the
sum of the adverse selection component and inveittolding component over the second
half year of 2003.

® The only exception is the EUR/JPY in the post Eséltnple with 134 EUR.

" We verified the statistical significance of spredwnges in this paragraph by doing a t-test om-geecific
dummies in an adapted regression setup. In thisfoaexample we estimatédP, = S/2-(Q Q1) + S/2-(QR Q1)
‘Dogoqt A-S/2-Qy + . A t-test on the coefficient of the dummy (heresdd indicates whether the difference
between both years is statistically significant.
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When we apply the three-way decomposition we afjaththe absolute spread to be
decreasing each half year. This decrease is gtatigtsignificant between the second half of
2003 - first half of 2004 and the first half of 206 second half of 2004. The relative
inventory holding component decreases quite styoreglpecially over the last half year. The
relative adverse selection component increasesgyrover time: in the second half of 2004
it is almost twice as big as in the first half ®03. The order processing cost, again, decreases

as in the two-way decomposition.

Both approaches vyield declining spreads over tiAre.explanation for this could be
provided by the increased trading volume in thersewf the deepening market over the
sample period. In the two-way decomposition botingonents tend to decrease over time in
absolute terms, whereas over the same period #rage daily trading volume went up from
178.52 million Euros in 2003 to 202.67 Euros in £20This result is in line with theoretical
models predicting that higher trading activity Isa lower spreads, since higher trading

activity lowers waiting costs (Parlour 1998, Foutatial. 2005, Rosu 2009).

On the level of individual spread components, tiiesuggests that there is a direct
negative effect of the trading volume on the orplercessing component and the inventory
holding component (Stoll 1978)In contrast, there is no direct relation betwertding
volume and the adverse selection costs, sinceasetimodels there is only a role for the
proportion of informed traders in the market (Géwstand Milgrom 1985) and size of an
individual trade (Easly and O’Hara 1987). In ouredttway decomposition results we find
each half-year an absolute decrease in inventddifgpcosts and order processing costs per
unit traded (except for a minor increase in inventwlding costs in the second half of 2003),
whereas we do not find a decrease in absolute tefriie adverse selection costs over time.
In our data we find consequently support for theotktical relationship between trading
activity and the spread components. One should,eliery note that there may be a
bidirectional causality between trading activitydaspread size, i.e. higher trading activity
may lead to lower spreads, but lower spreads m&y attract traders and therefore increase
trading activity. Previous work on the Helsinki ctamarket dealt with this endogeneity and
showed that the linkage can be significant in bdtrections, both economically and
statistically (Linnainmaa and Rocu 2009). Addregdime endogeneity issue falls beyond the

scope of the model we use in this paper. A seceadon for the decrease of the spread may

8 For the order processing component this is thes@mmence of the possibility to distribute the fixedts over
more trades. The inventory holding component des®abecause the time between two consecutivestrade
becomes shorter and the dealer can revert hisquosit lower risk.
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be the lower volatility throughout the year 200d.contrast, 2003 was characterized by the
turmoil on the HUF/EUR market, including the spedive attack against the Forint in
January, the shift of the band in June and theeas® of the interest rate by the central bank
in December (see Gereben and Kiss M. 2006). $ki§ volatility effect would not be

consistent with the decreasing absolute order gsisg component.

As an extension we verify the relation between apr@nd trade size, by performing the
two-way decomposition for different trade sizes u@tpn 5). The information on the
frequency of trades provided in Tablesudggests that it is reasonable to split up theeanto
trades of 1 million Euro (the minimum trade sizetadl trades), trades exceeding 1, but less
than 3 million Euro (medium trades) and trades ahiion Euro or more (large trades).
Small trades account for more than 80 per cenll tfaales.

Our results for the HUF/EUR market are presentedahle 2and_Figure 3We find
that the spread is significantland positively related to trade size. We verifieldether the
difference in spread size between the differemtetrsize categories could be driven by the fact
that large trades loose relative importance in 208¥n the overall spread size decreased on
the market, by estimating trade-specific spreadsefich year separately. The significant
difference between the estimated spread on smédlllange trades remained. For 2003 the
estimated spreads on small and large trades wspecatvely 0.13 HUF and 0.16 HUF, for
2004 they were 0.08 HUF and 0.11 HUF. The estimapedad on large trades is, over the
whole dataset, 32.35% higher than the spread onrl srades. This difference is also
economically significant’ The positive relation we observe is consistenhwihat other

authors find on the interbank market. (Osler e2@l0).

From a theoretical point of view we would expea $hare of the adverse selection
component and inventory holding premium on the &wa&d and the order processing
component on the other hand to evolve with trade & opposite directions: One would
assume that the sum of the inventory holding aedatiiverse selection component increases
with the trade size, because large trades are diffreult to offset and potentially contain

more information. In contrast, the order processioigponent is expected to remain constant

® After estimating equation (5) we performed a t-testhe coefficients of the size-specific dummi@sheck
the significance.

10)f a trader sells 3 million Euros on the interbanéirket he would, on average, pay 603,97 EUR utiger
form of deviation from the midpoint if he submitsdée orders of one million each. If he submits lange order
he would pay, on average, 799,13 EUR.
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in absolute terms, as the share of the fixed castered by a trade only linearly depends on

the trade size.

This is also what we find in the data: while theeems to be no relation between trade
size and the absolute size of the order processomgponent, we find a strong positive
relation between trade size and the sum of thelatesadverse selection and inventory
holding component. So, the order processing coshdeed fixed per unit bought/sold,
whereas the adverse selection and inventory holchingponent increases per unit when more
units are bought or sold. This results in relagvaédcreasing order processing costs with trade
size, and relative increasing costs for the combioemponent of inventory and adverse

selection costs.

Table 4 summarizes our results for the two- and the tlhwvag-decomposition in
comparison with previous studies. Despite the dbfie setups of the studies in terms of
counterparties, trading mechanisms and sample dsenee can draw some interesting

conclusions:

Taking the two-way decomposition as a reasonabhktirs point (see Table X#he two
studies on minor markets (Bjgnnes and Rime 2005camdstudy) find shares of the order
processing costs of 50 and 43 % respectively, aadttaus located at the upper range of
estimates of the OPC. Interestingly the two es@sabf higher shares of OPC are by
McGroarty et al. (2007) on the DEM/USD and EUR/U®iarket respectively, thus the
largest and most liquid FX market. However, one twakeep in mind that we are talking
about relative shares. Since the spread is muaebig minor markets in absolute terms, our
43% correspond with about 181 EUR, which exceedsmole estimated spreads (consisting
of all three components) for all currencies but EgdR/JPY in the post EMU sample of
McGroarty et al. (2007).

The three-way decomposition allows a comparisorthef results on the inventory
holding and the adverse selection component. Tdblshows the results of our study in
comparison with results from previous empirical kvofhe early studies by Lyons (1995) and
Yao (1997) find evidence for an inventory holdingmium, but are less comparable (due to
the sample period and/or the high share of custdrades). The more comparable analyses,
however, still provide inconsistent results. Wilende (2005) and Bjgnnes and Rime (2005)
do not find any evidence for an inventory holdimgmium, McGroarty et al. (2007) find an
inventory holding component of various size, betw8& and 56% for the pre-EMU sample,
and between 42 and 70% for the post-EMU period.yTalso extensively discuss these
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differing results and trace them back to the défees in individual dealer’s data and market
wide data. Since our dataset is very similar anghineven cover a larger share of the market
(due to the absence of competing brokerage sysaémhmsit time), it is not surprising that our

results corroborate with theirs, and provide add#i evidence for the presence of an

inventory holding premium.

Summing up, and taking into account the difficidtia comparing the various studies,
we find an order processing component that is largebsolute terms, but also located at the
upper range in relative terms compared to prevstudies. Furthermore we find a substantial
share of the inventory holding premium, which cadicts the recent studies by Mende
(2005) and Bjgnnes and Rime (2005), but is in Vi the comparable study by McGroarty
et al. (2007).

6. Concluding Remarks

In this paper we apply the well established sp@@ambmposition model by Huang and
Stoll (1997) to a new and large dataset on the Huag Forint/Euro market. The main results
are in line with existing studies on more liquidrkets. Inventory holding costs account on
average for 40% of the spread. Order processint @gl adverse selection costs represent

on average respectively 38% and 21% of the spread.

Furthermore, we find that the increased tradinguna that the market experienced
during the transition process coincided with a dasing spread size. In the end, adverse
selection costs became more important. Order psoug®nd inventory holding costs have

declined over time.

Finally, we find a close relation between spreadd &e order size: The spread
considerably increases with order size. While tfteoprocessing component remains stable,

the other components show a substantial increase.

Summing up, our analysis confirms most of the testtbm previous theoretical and
empirical studies, but also points at the diffeembetween minor interbank market segments

with low liquidity, competition and trading actiyitcompared to major currency markets.
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TABLESAND FIGURES

TABLE 1: Descriptive Statistics of the Dataset

Whole sample 2003 2004
Number of quotes 437,420 193,447 243,973
Number of tradé's 72,622 31,978 40,644
Average trade size 1,304,398 EUR 1,339,827 EUR 1,276,523 EUR
Trades< 1 million € 80.38% 78.89% 81.55%
Trades >1 million € and <3 million € 13.79% 14.50% 13.23%
Trades> 3 million € 5.83% 6.61% 5.22%
Average number of quotes per day 881.90 806.03 953.02
Average number of trades per day 146.42 133.24 158.77
Average daily trading volume (million €) 190.98 178.52 202.67
Average spread (basis poirits) 4.18 5.20 3.42

4 The buy and sell are together counted as 1 trade
® On days with a minimum volume and during the effiours
¢ Estimated with the two-way decomposition
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TABLE 2: Two-Way Decomposition of the Spread

Half-Spread . Hal- R? Spread ASC+HC  OPC
Spread
Whole 0.053 0.031 010 0,106 0.061 0.045
sample (64.43) *** (59.50) **=* 57 4204 42 58%
0.067 0.038 0.075 0.058
2003 .. 011 0.133
(48.31) (41.55) 56.43%  43.57%
0.050 0.036
0.043 0.025
2004 @ran s @ronw 010 0.086
' ' 57.87%  42.13%
0.067 0.036 0.073 0.062
2003 jan-jun ek -t 0.09 0.134
(29.58) (24.87) 54.16%  45.84%
0.077 0.056
2003 jul-dec (Séog‘“’?? (géoge); .. 013 0132
' ' 58.15%  41.85%
0.063 0.046
2004 jan-jun (giogf;)‘ (2-3053; .. 010  0.109
' ' 57.62%  42.38%
0.038 0.028
2004 jul-dec  0-033 (2506189)’*** 013  0.066
(46.96) *** ' 57.41%  42.59%
Half-Spread (}“'é)* Half- R2 Spread ASC+IHCG  OPC
pread
0.051 .0.023 0.056 0.046
Small trades (60.64) =+ .. 010 0.102
' (-29.34) 54.80%  45.20%
. 0.078 0.045
trad 36.78) *** -19.81) *** ) )
rades (36.78) (19.81) 63.23%  36.77%
0.090 0.045
Large trades ((3)607653 e (103 22)2*** 0.10 0.135
' ' 66.79%  33.21%

4 Adverse selection component + inventory holdingnponent (in absolute (HUF) and relative values)
® Order processing component (in absolute (HUF)rafadive values)
*** indicates significance at the 1% level, t-vatuim parentheses.
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TABLE 3: Three-Way Decomposition of the Spread

(0+B-1) o
(1-2n) Half-Spread ~ * Half-Spread ’(‘1H27atl;‘-8pread * T Spread  OPC ASC IHC®
0.454 0.054 -0.021 0.005 0.041 0.023 0.043
Whol | 0.27  0.107
ole sample (136.36) *** (89.34) *** (-31.98) *** (8.74) *** 38.34% 21.57% 40.09%
0.471 0.067 -0.027 0.006 0.054 0.024 0.057
2003 0.26  0.134
(94.70) *** (61.35) *** (-22.77) *** (5.09) **=* 39.95% 17.65% 42.40%
-0.016 0.005 0.032 0.023 0.032
2004 0441 0043 028  0.087
(98.38) (67.51) (-23.47) * (7.83) **+ 37.10%  26.32%  36.59%
0.473 0.068 -0.029 0.005 0.058 0.021 0.056
2003 jan4 0.26  0.136
Janjun (66.42) **  (38.50) *** (-15.30) ** (2.88) ** 42.79%  15.83%  41.46%
-0.025 0.006 0.049 0.026 0.057
2003 jul-dec 0469 ~ 0.066 027  0.133
(67.50) (50.20) (-17.37) * (4.57) ¥ 37.28%  19.42%  43.30%
-0.021 0.006 0.042 0.025 0.044
2004 jan-jun 0455 ~ 0.05 027  0.110
(70.13) (45.97) (-16.22) *** (4.68) 37.85%  22.40%  39.75%
0.025 0.021 0.021
-0.012 0.0045
2004 jul-dec 0.428 0.033 029  0.067
(69.14) **+ (56.53) (-19.62) *** (7.59) ** 36.87%  31.35%  31.78%

& Order processing component (in absolute (HUF)ratative values)
® Adverse selection component (in absolute (HUF) rafative values)
¢ Inventory holding component (in absolute and reg¢avalues)

*** indicates significance at the 1% level, t-vatuim parentheses.
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TABLE 4a: Comparison with selected previous studies (Two-degomposition)

Market Period # obs. Types of trades °CcP Spread components Market Fraction
IHC+ASC OPC

Minor markets

This study HUF/EUR Jan 2003- 71,630 Complete trading on IB 57% 43% Whole (electronic)
Dec 2004 Reuters D3000 market
(2 years)
Bjgnnes/Rime NOK/DEM Feb 1998 144 Direct and indirect trades C+IB 50% 50% Markeker,
(2005¥ (5 days) customer share of
______________________________________________________________________________________________________________________________________________________________ 18%
Major markets
Lyons (1995) DEM/USD Aug 1992 838 Direct and brokered IB 49% 51% Large share of
(5 days) trades indirect trades
Bjgnnes/Rime DEM/USD Feb 1998 169-430 Direct and indirect trades (CH)IB 81% 19% ne@ealer, customer
(2005} (5 days) share of 3%
McGroarty et  USD/JPY  Aug-Sept 2008 399,124 Complete EBS trading B 72%  28% Major fraction of
al. (2007) USD/CHF (20 days) 42,952 86% 14% electronic market
DEM/USD 484,005 56% 44%
DEM/JPY 128,064 91% 9%
DEM/CHF 73,898 74% 26%
McGroarty et  USD/JPY  Aug-Sept 2009 225,825 Complete EBS trading B 64%  36% Major fraction of
al. (2007) USD/CHF (20 days) 72,939 81% 19% electronic market
EUR/USD 310,300 45% 55%
EUR/JPY 42,743 79% 21%
EUR/CHF 29,654 67% 33%

a

Counterparty: C = customer, IB = interbank

IHC: inventory component, ASC: adverse selectiomgonent, OPC: order processing component
Dealer 1 in the sample

Dealer 3 in the sample, dealers 2 and 4 tradaend3EM/USD and are not considered here.

TABLE 4b: Comparison with selected previous studies (Thrag-elecompositions)
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Market Period # obs. Types of trades ®CP  Spread components Market Fraction
IHC ASC OPC
Minor markets
This study HUF/EUR Jan 2003- 71,630 Complete trading on B 40 % 21% 38%  Whole (electronic)
Dec 2004 Reuters D3000 market
(2 years)
Bjgnnes/Rime NOK/DEM Feb 1998 144 Direct and indirect trades  C+IB 0% 49% 51%  Narkaker,
(2005)c (5 days) customer share of 18%
Major markets
Lyons (1995) DEM/USD Aug 1992 838 Direct and indirect trades B 30% 15% 45%  kasbare of indirect
(5 days) trades
Yao (1998) DEM/USD Nov-Dec 1995 4,518 Direct and indirect trades C+IB  70% 23% 7% ghshare of customer
(25 days) trades (75% of profits)
Mende (2005) EUR/USD  Jul-Nov 2001 2,859 Direct and indirect trades C+IB 0%  <49%>60%"
(87 days)
Bjgnnes/Rime DEM/USD Feb 1998 169-430 Direct and indirect trades  (C+)IB0% 72% 28%  Customer share of 3%
(2005} (5 days)
McGroarty et USD/JPY  Aug-Sept 2008 399,124 Complete EBS trading B 43% 29% 28%  major fraction of
al. (2007) USD/CHF (20 days) 42,952 56% 29% 15% electronic market
DEM/USD 484,005 38% 25% 37%
DEM/JPY 128,064 50% 36% 13%
DEM/CHF 73,898 37% 45% 15%
McGroarty et USD/JPY  Aug-Sept 2009 225,825 Complete EBS trading IB 61% 7% 32%  major fraction of
al. (2007) USD/CHF (20 days) 72,939 70% 17% 13% electronic market
EUR/USD 310,300 42% 9% 49%
EUR/JPY 42,743 65% 18% 16%
EUR/CHF 29,654 45% 33% 21%
& Counterparty: C = customer, IB = interbank
® IHC: inventory component, ASC: adverse selectiomgonent, OPC: order processing component
Z Dealer 1 in the sample
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FIGURE 1. Daily volume and daily average quote on the HURREGDarket for 2003 and 2004
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FIGURE 2: Decomposition by Half-Year

FIGURE 3: Decomposition by Trade Size
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