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Abstract

Many exchanges operating an electronic open limit order book employ
designated market makers to improve liquidity, particularly for less liquid
stocks. Previous research has shown that the existence of a market maker
improves liquidity, and that the share price reacts favorably to the announce-
ment that a firm hires a market maker. Little is known, however, about what
market makers actually do. We try to fill this gap. Using a data set cover-
ing 110 German stocks we analyze the trading activity of market makers in
detail. Their participation rates as a function of firm size (or, alternatively,
trading volume) display a u-shaped pattern. They are highest for the small-
est firms, then decreases in firm size but increases again for the largest size
quintile. Market makers not only provide liquidity but also take liquidity.
Other traders take liquidity supplied by market makers particularly in times
of high volatility, high bid-ask spreads and high informational asymmetries.
Finally, we demonstrate that market makers do, on average, not earn profits.
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1 Introduction

Many exchanges operating an electronic open limit order book employ desig-
nated market makers to improve liquidity, particularly for less liquid stocks.
In a typical arrangement the designated sponsor commits to making a mar-
ket in a particular stock and to meet certain standards such as a minimum
quotation time or a maximum spread. The issuing firm, in turn, pays the
designated market maker an annual fee for the services provided. Previous
papers (to be briefly reviewed below) have shown that the existence of a
designated market maker improves liquidity, and that the share price reacts
favorably to the announcement that a firm hires a designated market maker.
The market making arrangement thus appears to be mutually beneficial.
Much less is known about what designated market makers actually do. How
intense is their involvement in the trading process? How does their partic-
ipation vary cross-sectionally and in time series? Are their market-making
activities profitable or do they incur losses? Does the profitability depend on
market conditions? In the present paper we try to answer these questions.
We use a proprietary data set from Deutsche Borse AG. It covers 80 stocks
and four months in 2007. It contains all trades executed in the electronic
limit order book Xetra. We know whether a trade was buyer-initiated or
seller initiated, and we know whether (and on which side) a designated mar-
ket maker participated in the trade. This data set allows us to analyze the
trading activities of designated market makers in detail.

Our paper is related to previous papers analyzing designated market makers

in electronic limit order marketsﬂ Bessembinder et al.| (2011)) and

(2006) develop theoretical models of designated market makers.

binder et al.| (2011) extend the Glosten and Milgrom| (1985) sequential trade

!The specialists on the New York Stock Exchange (and similar intermediaries in other floor-
based exchanges) share many similarities with designated market makers in electronic limit order
books. Most importantly, both are intermediaries performing market making activities within a
continuous auction market. Theoretical papers on the role of the specialist include [Benveniste]
et al| (1992), Buti (2007), Dumitrescyl (2010)), |Glosten| (1989); [Leach and Madhavan| (1993),
Ready| (1999), and |Seppi| (1997). Several empirical studies have analyzed the implications of
the existence of a specialist for market quality (e.g. |Anand and Weaver| (2006), |Angel (1999),
Bacidore et al| (2002), Benediktsdottir (2006)), Chung et al. (2004), Fishe and Robe| (2004),
Freihube et al.| (1999), Harris and Panchapagesan, (2005), HASBROUCK and SOFIANOS|(1993),
Kavajecz (1999), |[Kehr et al.| (2001), Madhavan and Panchapagesan| (2000), Panayides| (2007),

Ready| (1999)), and [Theissen| (2003).




model and shows that the introduction of a designated market maker with

a maximum spread constraint may increase trading volume and price effi-

ciency. [Sabourin (2006]) extends the [Foucault| (1999) model and finds that,

depending on parameter values, bid-ask spreads may either increase or de-
crease when a designated market maker is introduced.

Several papers analyze the impact of designated market makers on liquidity

(Anand et al| (2009) for the Swedish market, Declerck and Hazart| (2002)

and [Venkataraman and Waisburd| (2007) for the French market, Eldor et al.

or the options market in Israel, Hengelbroc or the German
(2006)) for th i ket in Israel, [H Ibrock| (2012) for the G

market, Menkveld and Wang (2011)) for the Dutch market, Nimalendran and|

(2003) for the Italian market, and ¥degaard and Skjeltorp| (2012])

for the Norwegian market). These papers agree on the conclusion that the

existence of designated sponsors increases liquidity. Because liquidity affects

expected returns (e.g. [Amihud and Mendelson| (1986), Pastor and Stam-|

baugh/ (2003)), |Acharya and Pedersen| (2005)) the introduction of designated

market maker should result in lower expected returns and a corresponding

increase in share prices/Anand et al.| (2009)), Menkveld and Wang (2011)) and

|Wdegaard and Skjeltorp (2012)) analyze how share prices react to the an-

nouncement that a firm hires a designated market maker. Using event study

methodology these papers show that there is a significant positive share price

reaction. Further, Menkveld and Wang) (2011)) and |@degaard and Skjeltorp)

show that the liquidity risk decreases. The latter paper also shows
that firms that are more likely to interact with the capital market in the
future (to issue equity or repurchase shares) are more likely to hire a desig-
nated market maker.

We are aware of only one paper that uses a data set similar to ours.

land Wang| (2011) analyze the trading activity of designated sponsors in the

Dutch equity market. They find that market maker participation increases
and market making profitability decreases on high-spread days. We extend
this line of research by analyzing the trading activity of designated market
makers during the continuous trading session in more detail than previous

studies did. Several important findings emerge. First, market maker par-



ticipation rates as a function of firm size (or, alternatively, trading volume)
display a u-shaped pattern. It is highest for the smallest firms, then de-
creases in firm size but increases again for the largest size quintile. Second,
we demonstrate that market makers not only provide liquidity but also take
liquidity. Third, we find that other traders take liquidity supplied by des-
ignated market makers particularly in times of high volatility, high bid-ask
spreads and high informational asymmetries. Fourth, we find that the activ-
ity of market makers decreases during the trading day and that their ratio
of liquidity taking to liquidity providing trades increases at the same time.
Fifth, we demonstrate that the designated sponsors do, on average, not earn
profits on their trading activities.

A distinguishing feature of our study is that we also analyze market maker
trading activity during the call auctions. We find that their participation
rates are higher in those auctions that take place when uncertainty and in-
formational asymmetries are likely to be higher (opening auctions and call
auctions to restart trading after a trading halt). Trades of designated market
maker in call auctions appear to be profitable on average.

The remainder of the paper is organized as follows. In section [2] we describe
the institutional background. Section [3| presents our data set, variable con-
struction, as well as descriptive statistics. Section [4] provides on overview of
designated market makers’ market shares across firms and time. In section
[, we look at short-term market data as determinants of market making ac-
tivity. Section [f] presents measures that allow the investigation of market
makers’ profitability, as well as information on average characteristics of the
market environment at the time of their trades. Section [1 looks at market
makers’ trading around corporate news events. In section (8] we present our

analysis of market making activity in call auctions. Section [9] concludes.

2 Institutional Background

Xetra is an anonymous electronic open limit order book. Trade execution
is governed by price and time priority. Domestic large and mid-cap stocks

(defined as the constituent stocks of the indices DAX, MDAX, TecDAX and



SDAX) are traded continuously. Other stocks can only be traded continu-
ously if they are either sufficiently liquidE| or have at least one designated
market makerﬁ. Consequently, there are four groups of stocks, namely illig-
uid stocks which have no designated market maker and are only traded in a
call auction, illiquid stocks that do have a designated market maker and are
thus traded continuously, liquid stocks which do have a designated market
maker (on a voluntary basis), liquid stocks without designated market mak-
ers. Our sample contains stocks from all but the first group. Thus, all our
sample stocks are traded continuously, but not all of them have a designated
market maker. Trading in continuously traded stocks starts at 9 a.m. with
an opening call auction and ends at 5.30 p.m. with a closing auction. A
third call auction takes place between 1 p.m. and 1:17 p.mE| Trading is
halted when the price hits a predefined (but undisclosed) price limit. After
such a volatility interruption trading is restarted with a call auction.
Orders submitted to Xetra belong to one of three account types, "agency",
"principal" and "market maker". Agency orders are submitted by Xetra
members on behalf of other traders. The most important examples are or-
ders submitted by Xetra members acting as brokers for their customers.
Principal orders are orders submitted by Xetra members on their own be-
half. Market maker orders are orders submitted by Xetra members in their
capacity as designated market makers.

Xetra allows for a variety of order types. The most important types in the
context of our study are standard market and limit orders, marketable limit
orders, iceberg orders, and quotes. A marketable limit order is a limit order
with a price limit that allows for immediate execution of at least a part of
the order (thus, a marketable buy limit order has a price limit equal to or

higher than the current best ask). If a marketable limit order is not fully

2The liquidity is assessed using the Xetra Liquidity Measure (XLM). The XLM uses order
book information to assess the execution cost of a roundtrip trade of a given size. See |Gomber
et al. (2011) for a detailed description and analysis. The exchange sorts stocks into three liquidity
classes according to the three-months average XLM for an order volume of 10,000. Category 1
[2; 3] corresponds to an average XLM below 100 basis points [between 100 and 500 basis points;
above 500 basis points|. Designated sponsor quotes are not included in the calculation of the
XLM.

3The official name of designated market makers in Xetra is "designated sponsors".

4The intraday call auction is held between 1:00 and 1:02 for DAX and TecDAX stocks, between
1:05 and 1:07 for MDAX and SDAX stocks, and between 1:15 and 1:17 for other stocks.



executed, the remaining part is converted into a limit order and displayed
in the order book. An iceberg order (or "hidden" order) is a limit order
that does not disclose its full size. Rather, only a peak size is displayed.
When the peak is executed, another, equal-sized part of the order becomes
visible. This procedure is repeated until either the order is fully executed or
the remaining part is cancelled. Finally, a quote is a combination of a buy
limit order and a sell limit order. Only designated market makers can submit
quotes. Quotes produce a lower system load than alternative order types be-
cause of one message containing two orders. Additionally, when evaluating
whether a market maker fulfills its performance requirements, only quotes
are considered. Finally, the financial benefits for non-quote order types are
capped at the amount a market maker receives for their activity with quotes,
i.e. at least half of the rebate earned must stem from executed quotes.
Designated market makers are required to submit buy and sell limit orders
to the call auction and to quote bid and ask prices during the continuous
trading sessioxﬂ Their performance is evaluated regularly according to the
quoted depth, quoted spread, participation rate during the continuous trad-
ing session (defined as the time during which the market maker has valid
quotes in the order book relative to total trading time), participation rate in
the opening, intra-daily and closing auctions as well as in call auctions held
after volatility interruptions (defined as the number of auctions with valid
market maker quotes relative to the total number of auctions).

A "valid" quote is a quote that satisfies the maximum spread and minimum
depth requirements. The threshold levels for spread and depth depend on
the liquidity of the stock and its price level. Based on the criteria listed
above the exchange calculates and publishes a ranking. If a designated mar-
ket maker does not meet the minimum standards, the admission can be
revoked.

Designated market makers enjoy several privileges (beyond the fee which

they receive from the issuer, and which is undisclosed). First, they receive

®Details can be found in the Designated Sponsor Guide available on the homepage of Deutsche
Borse AG.



a rebate on execution feesﬂ Second, when other market participants re-
quest quotes from designated market makersﬂ these can see the identity of
the trader who initiated the request. This is potentially valuable informa-
tion because the identity of a potential counterparty may reveal information

about her trading motives.

3 Data and Summary Statistics

3.1 Data

Our main dataset comprises all transactions executed on the Xetra electronic
trading system in the 110 stocks contained in the HDAX index during the
period of January 2 and April 30 of 2007 (83 trading days). Each trans-
action is recorded twice and the data allow us to match the buying and
selling side of each transaction. Our data include information as described
subsequently. For each (possibly partially) executed order, we have informa-
tion about transaction price, trade size measured by the number of shares,
timestamps, precise to a hundredth of a second, for the order entry and the
trade execution, order type, trading mechanism (continuous market vs. call
auction) trade direction (buy vs. sell), and account type. The latter vari-
able allows us to distinguish between trades executed by designated market
makers, by exchange members as principals, and agency trades.
Due to the precise order timestamps and additional order numbers, we are
able to sign the trades accurately so that we can identify the liquidity pro-
viding and the liquidity taking party of each trade.
Furthermore, we have information on the Xetra liquidity class of each stock
which determines whether market makers receive rebates on their exchange
fees as a compensation for market making. This rebate is not granted for
the most liquid stocks.

Since our focus is on the role of the designated market makers and the

latter are not active in the stocks contained in the blue chip index DAX30,

6This does not apply to the most liquid stocks (those in liquidity class 1 as defined above).

"Traders have the right to send such a quote request to the designated sponsors at any time
during the continuous trading session. Designated market makers have to reply within a specified
time limit.



we remove data referring to trades in these stocks. Among the remaining 80
stocks in our sample, designated market makers are active in all but nine of
them. The dataset for our remaining 80 stocks comprises about 6.8 million
trades for a total volume of ca. 84 billion euros.

Additionally, we use best bid and ask prices and depths on Xetra for the
period of January 2006 to April 2007, as well as trade price and volumes for
the year 2006, to generate some variables as explained in the next subsection.
We obtain data to construct several firm characteristics from Datastream.
Another data set we use is a hand collected list of corporate news published
between January and April 2007. We collected a total of 683 news events,
both those that firms were required to file ("ad hoc’ news) and voluntary
announcements, from all relevant newswire services used by German compa-
nies and companies’ websites. For 617 of these news items we obtained time

stamps with one minute precision.

3.2 Variable construction

As measures of market quality, we compute the price impact, relative bid-ask
spread, and stock price realized volatility. Price impact is defined as
M+ At
q-—— (1)
mye
where ¢ is the sign of a trade (buy or sell) conducted by the trade initiator,
i.e., the trader who hits an order already existing in the order book,m; is the

mid-price of best bid and best ask at time ¢, At is a time interval of either

five minutes or one hour. The relative bid-ask spread is defined as

a; — by

(2)

my

where a; is the best ask price at time ¢, b; the best bid price at time ¢t.
Realized volatility we compute, typically over a 30 minute time window

with At equal to five minutes, as

1 n
Z(thiAt,tf(ifl)At)Q (3)

i=1

n—1



Table 1: Descriptive statistics

mean median  standard dev. 5th pct  95th pct
Trade statistics
Bid-ask 0.136%  0.088% 0.158% 0.0169%  0.392%
Price impact 5m 0.076%  0.042% 0.335% -0.314%  0.549%
Price impact 1h 0.068%  0.041% 0.819% -1.030%  1.242%
Volatility 0.063%  0.039% 0.092% 0.000%  0.206%
Company and stock statistics
Price (euros) 36.92994  25.115 37.99618 7.9665 99.15
Market cap. (mio euros) 2565.853  1533.9 3128.456 369.945  6579.8
Tobin’s q 2.332547 1.717502 1.432951 1.023123 5.425884
Turnover (mio euros) 2232.128 297.2158 12982.64 96.16539 4722.607

This table shows descriptive statistics for the firms in our sample. Data are based on
the year 2006. Bid-ask indicates a stock’s average quoted bid-ask spread, price impact
5m and price impact 1h the average price impacts for periods of 5 minutes and one hour,
volatility the average realized volatility. Price is the stock price at the end of the year,
Market cap. the market capitalization of equity at the same point in time, Tobin’s q is
the ratio of the sum of market value of equity and book value of debt, divided by the sum
of the book values of equity and debt. Turnover is the aggregate stock trading volume

in 2006.

where n is the number of shorter time intervals comprising the time window,
Ti—int,i—(i—1) 15 the stock return, based on the mid-prices, between two sub-
sequent end points of the short time intervals.

We use several control variables in our analyses and ascertain that these are
predetermined by choosing their values for the year 2006, which ends imme-
diately prior to our sample period. We use the year 2006 trading volume,
and the end of year 2006 stock price, market capitalization of equity, and
Tobin’s q. The latter is computed as the sum of market value of equity and
book value of debt, divided by the sum of the book values of equity and
debt.

Table [1] provides descriptive statistics regarding the trades in our data set

and firm characteristics based on data of the calendar year 2006.



4 Market Makers’ Activity

4.1 Overview

This section gives a first overview of the activity of market makers. Table
show to which extent the different types of market participants use the
different order types in their executed trades, separately for trades they ini-
tiated and for those in which they were liquidity providersﬁ Market makers
predominantly use limit orders when they take liquidity, while liquidity pro-
vision is mostly conducted by quote orders. Furthermore, the table shows
that limit orders are the predominant order type for agency and principal
traders, while the former, presumably less sophisticated, use market orders

to a much larger extent than the others.

8 Any differences in market shares reported in this paper are statistically significant at con-
ventional levels because of the large number of observations.

10
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Table [3| shows how the market shares of the different types of traders dif-
fers by trading volume, separated into liquidity taking and providing trades,
and in total. The firms are sorted into quintiles based on their trading vol-
ume in 2006, measured either by the number of trades or by the euro volume
traded. The table shows that the market share of market makers generally
decreases in trading volume. This is what one would expect because stocks
with a lower trading volume tend to be more illiquid so that market makers
have a more important role. However, the most actively traded shares form
an exception as market makers are about as active in these stocks as they are
in the least traded ones. It is likely that this higher activity is not because
of their obligation to trade, but that they decide to trade more actively in
the larger stocks because they deem it profitable. While we sort by pre-
determined trading volume, one concern that this table cannot address is
still that the liquidity-enhancing activities of the designated market makers
may lead to a higher trading volume than in the hypothetical case of less
active market makers. This may partially explain the findings for firms with
high trading volume.

The total market shares in the liquidity provision versus the liquidity taking
show that market makers, while the majority of their trades are liquidity
providing, do take liquidity to an extent that is non-negligible in comparison
to their liquidity provision; about 38% of their activity is liquidity taking.
It appears most likely that this results from market makers attempting to
keep their inventory close to their target level, which is not always possible

to achieve through mere liquidity provision.

12
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Table [ is similar to Table [3] except that the quintile-sort is conducted
by market value of equity at the end of 2006. The results are similar to
those of Table 3 as the market makers’ share decreases with firm size for the
smaller four quintiles. It increases for the highest quintile but not to the
same extent as it does in the case of sorting by trading volume. Since firm
size and trading volume are positively correlated, the interpretation of the
results is similar though the possibility of market makers causing trading

volume is not a concern in this case.

14
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Table [5{shows the shares of bilateral matches of liquidity providers (rows)
and liquidity takers (columns) by type of traders. Measured by the num-
ber of trades, agency and principal traders demand similar liquidity from
agency traders while the former take a disproportionately high euro volume
from market makers. By contrast, market makers take slightly less liquidity,
measures in euro volume, from principal traders, when compared with the

different groups’ overall shares in liquidity provision.

16
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4.2 Firm Specific Determinants

Table [6] shows how firms’ corporate and trading characteristics can predict
market makers’ share in trading activity, separated into, on the left, liquidity
taking, and, on the right, liquidity provision. The independent variables are
as defined in section 3.2, except for the rebate dummy which takes the value
1 when a stock is not in the highest Xetra liquidity class and, hence, market
makers receive a rebate on their exchange fees for liquidity provision. We
run three regressions each for both liquidity taking and liquidity provision.
The table shows regressions separated by trade initiator status and by the
measures of trading activity, the number of trades and the euro volume
traded, respectively. One apparent finding is that firm and stock character-
istics predict liquidity taking and liquidity provision in a very similar way.
This suggests that market makers do not make a conscious decision to focus
on active or passive trading, but that the need for liquidity taking trades
coincides with the willingness to provide liquidity, probably for purposes of
inventory management. We find that the size of the relative bid-ask spread
is positively associated with the market makers’ trading share. There are
two possible explanations for this: market makers may decide to trade in
these shares because large spreads make liquidity provision profitable, or
the large spreads cause the best bids and asks to be more often those of
the markets makers. There is a marginally significant negative relation of
market maker share to the average price impact of a stock’s trades which
may also be interpreted in two ways. On the one hand, market makers will
prefer to trade in stocks with little information asymmetry and thereby a
small price impact. On the other hand, their activity may dampen price
impact when their quotes become the best quotes. The only other signifi-
cant variable is trading volume, which is positively associated with market
makers’ market share. As usual, this can be interpreted in two ways: market
makers seek trading in stocks with high trading volume because this may
be more profitable, or the presence of market makers enhances liquidity and
therefore increases trading volume. The liquidity rebate dummy proves to be

insignificant, implying that, everything else being equal, market makers do
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not significantly increase their activity in stocks for which they receive fee re-
bates. Market value, Tobin’s q as a measure of firms’ growth opportunities,
and stock price volatility, all measures presumably related to information
asymmetry and uncertainty, prove to be statistically insignificant.

The insignificance of several variables could result from actual economic
insignificance or from a multicollinearity problem rendering estimates im-
precise. Considering this possibility, we compute variance inflation factors
(VIFs) of the explanatory variables. The highest VIF, at 8.3 and therefore
below the usually, heuristically used boundary 10, is that of the bid-ask
spread, a variable whose coefficients are consistently significant in our re-
gressions. The VIF of the price impact, whose coefficients are marginally
significant, is 6.62, while the other VIFs reach a maximum of only 3.33.
Thus, we conclude that the explanatory variables’ statistical insignificance

is not caused by multicollinearity.
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4.3 Time-Variation during the Trading Day

Table [7] displays the distribution of market makers’ market share over the
course of the trading day. It is apparent that their trading peaks at the
beginning of the day, i.e., when uncertainty with respect to stock prices is
considered to be highest because of any events, such as market-wide develop-
ments, economic or firm-specific news that became public information after
the previous day’s close. The table also shows that the ratio of liquidity
taking and liquidity provision by designated market makers increases dur-
ing the day. One possible explanation, which merits further investigation, is
that market makers seek to balance their inventory towards the end of the
trading day and may thus be relatively more often willing to take liquidity

in order to achieve that.
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5 Short-term Determinants of Market Maker
Activity

This section looks at which trading characteristics predict market makers’
activity in the short term, i.e., on a daily basis ﬂ

Table [5] shows the results of a panel estimation of determinants of daily
market shares of market makers, separated into liquidity provision, liquidity
taking, and total trading, and into trading volume measures by the number
of trades and by the euro volume. We estimate a linear panel regression
with firm fixed effects to control for unobserved heterogeneity[V} Because of
autocorrelation within the stock’s time series of market maker involvement,
we control for four lags of the respective dependent variable. The coeffi-
cients of the lagged dependent variable (not reported) are generally positive,
and more importantly so for liquidity provision than for liquidity taking.
The results in table [f] show that, when controlling for firm fixed effects and
past market maker activity, daily volatility, bid-ask spreads, trading activity,
and stock price level are generally insignificant predictors of market maker
activity. The only consistently significant variable is price impact, a direct
measure of the cost of liquidity provision. Accordingly, its coefficient is larger
for market makers’ liquidity provision than for their liquidity taking activity.
The results suggest that the services provided by market makers are used on

days when there is an elevated level of informed trading.

9An intra-day trade-by-trade analysis will be contained in a subsequent version of the paper

108ystem or difference GMM estimations do not prove useful because our data does not contain
a sufficiently large cross-section of stocks relative to the number of trading days. Because of the
relatively large number of time periods, the problem of endogeneity affecting our estimates should
be limited
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6 Profitability of Market Making and time-

varying market characteristics

In this section, we look at a variety of measures of the profitability of market
making, in comparison to the trading of the other types of traders.

Table [J] shows the mean and median price impacts that the different types
of traders earn and suffer, respectively, when they take or provide liquid-
ity. We use the 5 minute price impact, the abnormal 5 minute price impact
controlling for the respective stock’s trades’ average price impact, the ratio
of the 5 minute price impact and the average over all trades in the respec-
tive stock, and the corresponding three variables using the price impact over
one hour. The top panel shows the average price impacts from the perspec-
tive of the liquidity taker, the bottom from the perspective of the liquidity
provider. We see that the liquidity taking trades of market makers appear
uninformative. The 5 minute price impacts are lower than those of the other
market participants and the price impact is largely reversed after one hour,
which is also different from other traders. The bottom panel shows that the
price impacts that liquidity providing market makers suffer are almost twice
as large as comparable trades by the other types of traders and that these
price impacts persist. Principal traders suffer smaller price impacts than
agency traders do, but this difference is relatively small in comparison to the
outsize price impacts that market makers incur. These results suggest that
market makers provide liquidity in circumstances in which liquidity provided
by other traders in lacking, while their liquidity taking is not information
driven.

Table [10]shows the average bid-ask spreads and the average volatility during
the 30 minutes before trades conducted by the different kinds of traders. The
data show that both market makers’ liquidity making and taking takes place
when bid-ask spreads are elevated, though this finding is more pronounced
for liquidity provision. The findings for the 30 minute volatility prior to a
trade is similar. Thus, market makers trade at times when stocks are volatile

and illiquid.
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When comparing the price impacts and bid-ask (half-)spreads, we can make
conclusions about the realized spreads traders earn. It becomes apparent
that the realized spread creates a loss for market makers both when they
make and when they take liquidity. Agency traders make a smaller loss than
market makers when liquidity providing and roughly break even when lig-
uidity taking. Principal traders are the only group that breaks even when

providing liquidity and they generate a profit when taking liquidity.
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7 Market Maker Trading around News Events

In this section, we look more closely at the trading activity of market mak-
ers at times when asymmetric information is likely to be extreme, and then
changes abruptly, namely around the publication of corporate news. We de-
fine a day without a news announcement by a particular company as one with
no published news from the previous trading days’ close until the following
day’s opening@ Table |11|shows market makers’ participation separately for
days with no news published, for points in time with news published later
during the day (during trading hours or afterward before the next day’s
opening) but not within the next hour, with news published within the next
hour but not the next 15 minutes, with news published within the next 15
minutes, and the corresponding periods after the publication of news.

It becomes apparent that designated market makers reduce both their active
and passive trading before a news announcement, and that the liquidity tak-
ing is more starkly reduced than the liquidity provision. This suggests that
market makers may try and avoid trading against insiders with knowledge
of the impending news. Market maker’s trading remains reduced until an
hour after the publication of the news before approaching a similar level to
that on days without news.

Table [12] displays the abnormal price impacts over periods of 5 minutes and
one hour, defined as the difference from a stock’s mean price impact around
news events and at times without news. It is apparent that trading around
news events is costly to market makers. Price impacts of trades initiated by
them are even lower than in periods without news, while those they provide
liquidity create larger price impacts. The comparison to the other types of
market participants suggests that the above observations do not hold for the
whole market. Price impacts are generally elevated both before and after the
publication of news and the table suggests that principal traders are able to
take advantage while agency traders do more poorly, though not as bad as
market makers. Thus, it appears that the market making services are used

to better informed traders’ benefit at times of high information asymmetry

HWe exclude trading days of stocks with a news event lacking a time stamp from our analysis
in this section.
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and the fact that market makers reduce their involvement is a sensible one

from their point of view.
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8 Trading in call auctions

While we have so far focused on market makers’ activities during continuous
trading, they also play an important role in call auctions. Table shows
their market shares in all auctions by trading volume and market capital-
ization quintiles, as well as by type of call auction. The market shares of
market makers are generally higher than during continuous trading and they
are higher for firms with low trading volume and with low market capital-
ization than for those with high trading volume and size. The pattern is
slightly different from that of the market shares of continuous trading but
generally consistent with it. When separating the data by type of auction,
the results show that market makers’ share is higher for those auction types
with higher prior price uncertainty, i.e., auctions after volatility interruptions
and opening auctions, than they are for intra-day and closing auctions. This
can be interpreted as the market makers being more important in calming
the market by providing liquidity in auctions where price uncertainty is high.
Additionally, market makers may be more inclined in these auctions as the
share of, presumably uninformed, agency trades is particularly high.

Table[§] focuses on call auctions after volatility interruptions and shows aver-
age bid-spreads and 30 minute volatility before different types of traders got
involved in the call auctions. The results show that market makers generally
tend to be buyers, and more so when bid-ask spreads were very high, while
there selling takes place when bid-ask spreads are less extremely elevated.
The behavior of principals resembles that of the market makers, while agency
traders are, on average, sellers, and bid-asks are higher before they sell than
before they buy. Volatility is, self-evidently, extreme and while principal
trades are conducted when volatility is on average even higher than over-
all, there is no general consistent pattern explaining the results. The price
impact in the usual sense, i.e., signed by the trade direction of the trade
initiator, for trades conducted in a call auction can obviously not be com-
puted since there is no opposition of active and passive sides to a trade. We
are nevertheless interested in how prices move after the call auction. We

have decided to denote by "price impact" the signed price change, i.e., the
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profit the buyer makes, the loss the seller incurs. The first obvious finding is
that prices, on average, increase after an auction following a volatility inter-
ruption. Since most volatility interruptions occur after a quick fall in stock
prices, this can be interpreted as a recovery taking place after the interrup-
tion. We find agency traders to be losers subsequent to the auctions, while
both market makers and principal traders earn positive profits. While the
price increase is smaller subsequent to purchases by market makers than on
average, they avoid losses when selling because prices do not recover after
market maker sales, differently from sales by principals and, to a much larger
extent, sales by agency traders. To summarize, market makers’ actions in
call auctions subsequent to volatility interruptions, serving to calm the mar-
ket, are profitable.

Table[I5| provides a look at market maker activity in opening auctions. While
investigating prior market conditions is impossible in this case, we define the
price impact in the same way as we did for the volatility interruptions. We
see that market makers are predominantly sellers and that they do not earn
an economically meaningful profit or loss in the opening auctions. As usual,
principal traders gain while agency traders lose.

The activity of market makers in closing auctions, considered in Table
is in line with expectations. Market makers are active when, on average,
bid-ask spreads prior to the auction and the volatility during the 30 min-
utes before the auction have been high. Table 15 provides an overview of
intra-day call auctions. These are unusual in that bid-ask spreads are only
slightly higher before trades by market makers than before trades by other
traders and volatility is lower before their trades. However, the sample is

small as market makers are not very active in intra-day auctions.
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Table 13: Market shares in call auctions

number of trades

volume in euros

Trading vol. Agency Market Maker Principal Agency Market Maker Principal
Participation rates by volume quintile
Low 50.90 2.38 46.72 41.45 1.23 57.33
2 49.03 2.12 48.84 42.83 1.03 56.14
3 54.67 1.05 44.28 42.24 0.34 57.42
4 59.24 1.07 39.69 47.69 0.41 51.90
High 62.04 1.34 36.62 44.58 0.68 54.75
Participation rates by market capitalization quintile
Small 67.77 2.52 29.71 56.16 2.52 41.32
2 61.40 1.68 36.92 49.15 1.21 49.64
3 50.97 1.82 47.21 40.67 0.96 58.38
4 55.88 0.80 43.31 43.27 0.30 56.43
Big 49.31 0.91 49.78 43.49 0.32 56.20
Participation rates by type of call auction
Open 75.45 1.94 22.61 60.22 1.79 37.99
Intraday 45.89 1.15 52.96 22.39 0.68 76.93
Close 38.78 0.82 60.40 42.01 0.27 57.72
Vola 70.80 3.06 26.14 63.71 2.16 34.13
Total 56.82 1.44 41.74 44.32 0.63 55.05

This table shows the fractions of trading in call auctions, measured by the number of
executed trades and their volume in euros, conducted by market participants classified as
agents, designated market makers, and principals, respectively, sorted by trading volume
and market capitalization, both measured in euros, in 2006, as well as by the type of call

auctions.
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9 Conclusion

Many exchanges operating an electronic open limit order book employ desig-
nated market makers to improve liquidity, particularly for less liquid stocks.
Prior empirical literature has demonstrated that these market makers in-
crease stock liquidity and valuation. Little is known about what designated
market makers exactly do. Using a proprietary data set from Deutsche Borse
AG, we seek new insights into market makers’ activities. Our empirical anal-
yses provide the following results. First, market maker participation rates as
a function of firm size (or, alternatively, trading volume) display a u-shaped
pattern. It is highest for the smallest firms, then decreases in firm size but
increases again for the largest size quintile. Second, we demonstrate that
market makers not only provide liquidity but also take liquidity. Third, we
find that other traders take liquidity supplied by designated market makers
particularly in times of high volatility, high bid-ask spreads and high infor-
mational asymmetries. Fourth, we find that the activity of market makers
decreases during the trading day and that their ratio of liquidity taking to
liquidity providing trades increases at the same time. Fifth, we demonstrate
that the designated sponsors do, on average, not earn profits on their trading
activities.

A distinguishing feature of our study is that we also analyze market maker
trading activity during the call auctions. We find that their participation
rates are higher in those auctions that take place when uncertainty and in-
formational asymmetries are likely to be higher (opening auctions and call
auctions to restart trading after a trading halt). Trades of designated market
maker in call auctions appear to be profitable on average.

Overall, it appears that designated market makers’ services are sought at
times of high uncertainty and information asymmetry so that, while their
overall market share appears low, they provide liquidity at crucial times and

thus protect traders in need of liquidity.
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