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Non-technical summary

Research Question

What is the impact of transparency on liquidity in over-the-counter (OTC) markets? On the
one hand, greater OTC market transparency reduces the asymmetry of information between
dealers and investors, and encourages greater participation of retail/uninformed investors.
On the other hand, improved OTC market transparency could increase transaction costs
for some investors, by eliminating dealers’ information rents and, thus, their incentives
to compete or even participate in the market. A deeper understanding of this issue is
crucial for European regulators, in light of the recent introduction of Markets in Financial
Instruments Directive II (MiFID II), which has greater transparency as one of its goals

Contribution

We provide a unique study of liquidity in a market without trade transparency, and
compare it to a market with full post-trade information dissemination. Specifically, we
analyze the liquidity of the German corporate bond market, where there is no mandatory
post-trade transparency, and compare it to the U.S. market, where the Financial Industry
Regulatory Authority (FINRA) enforces a strict disclosure protocol. For our analysis,
we use a unique regulatory dataset, with a complete set of bond transactions of German
financial institutions from 2008 until 2014, and compare it with the Trade Reporting and
Compliance Engine (TRACE) database of the U.S. corporate bond market for the same
period.

Results

Our study draws several conclusions: First, overall trading activity is much lower in the
German corporate bond market than in its U.S. counterpart. Second, similar to the U.S.,
the determinants of German corporate bond liquidity are in line with search theories of
OTC markets. Third, surprisingly, frequently traded German bonds have transaction costs
that are 39-61 bps lower than a matched sample of bonds in the U.S. Our results support
the notion that, while market liquidity is generally higher in transparent markets, a subset
of bonds could be more liquid in more opaque markets because of investors “crowding”
their demand into a small number of more actively traded securities. Overall, our results
support the notion that the effects of transparency in OTC markets are multifaceted, and
not unambiguously positive.

.



Nichttechnische Zusammenfassung

Fragestellung

Wie wirkt sich Transparenz auf die Liquidität an außerbörslichen (OTC) Märkten aus? Ei-
nerseits sinkt durch eine höhere Transparenz am OTC-Markt die Informationsasymmetrie
zwischen Händlern und Anlegern, was die Beteiligung von Privatanlegern und uninfor-
mierten Investoren fördert. Andererseits könnten aufgrund der verbesserten Transparenz
am OTC-Markt die Transaktionskosten für einige Investoren steigen, da der Informati-
onsvorsprung der Händler wegfällt und damit deren Anreiz, miteinander zu konkurrieren
oder grundsätzlich am Markt tätig zu werden. Ein besseres Verständnis dieses Themas ist
für die europäischen Regulierungsbehörden von entscheidender Bedeutung, insbesondere
vor dem Hintergrund der kürzlich erfolgten Einführung der Richtlinie über Märkte für
Finanzinstrumente (MiFID II), deren Ziel unter anderem eine größere Transparenz ist.

Beitrag

Wir untersuchen die Liquidität in einem Markt ohne Handelstransparenz und stellen
diesem einen Markt mit vollständiger Informationsweitergabe im Nachhandelsbereich
gegenüber. Dabei handelt es sich um die erste Studie dieser Art. Konkret analysieren
wir die Liquidität des deutschen Marktes für Unternehmensanleihen, an dem keine Ver-
pflichtung zur Nachhandelstransparenz besteht. Die Ergebnisse vergleichen wir mit dem
Markt in den Vereinigten Staaten, für den die US-amerikanische Regulierungsbehörde für
die Finanzindustrie (Financial Industry Regulatory Authority - FINRA) strikte Offen-
legungspflichten festgelegt hat. Für unsere Untersuchung ziehen wir aufsichtliche Daten
heran, die die Anleihetransaktionen deutscher Finanzinstitute im Zeitraum 2008 bis 2014
vollständig umfassen. Diesem Datensatz wird die

”
Trade Reporting and Compliance

Engine”(TRACE-Datenbank) des US-amerikanischen Marktes für Unternehmensanleihen
für dieselbe Zeitspanne gegenübergestellt.

Ergebnisse

Aus unserer Studie lassen sich mehrere Schlüsse ziehen. Erstens ist die Handelstätigkeit am
deutschen Markt für Unternehmensanleihen insgesamt wesentlich geringer als an seinem US-
amerikanischen Pendant. Zweitens stehen die Bestimmungsgrößen der Liquidität deutscher
Unternehmensanleihen, ähnlich wie in den USA, im Einklang mit den Suchtheorien von
OTC-Märkten. Drittens weisen häufig gehandelte deutsche Anleihen überraschenderweise
um 39-61 Basispunkte niedrigere Transaktionskosten auf als vergleichbare Anleihen in
den Vereinigten Staaten. Unsere Ergebnisse stützen die These, dass die Marktliquidität
an transparenten Märkten zwar generell höher ist, eine Teilkategorie von Anleihen an
undurchsichtigeren Märkten jedoch liquider sein könnte, da die Anleger ihre Nachfrage
auf eine geringe Anzahl an aktiver gehandelten Wertpapieren konzentrieren. Insgesamt
untermauern unsere Resultate die Auffassung, dass die Auswirkungen von Transparenz an
OTC-Märkten vielschichtig und nicht eindeutig positiv sind.
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1 Introduction

One of the most interesting developments relating to the transparency of global financial
markets occurred in 2002 with the launch of the Trade Reporting and Compliance Engine
(TRACE) platform by the Financial Industry Regulatory Authority (FINRA) for the
mandatory reporting of transactions in the over-the-counter (OTC) U.S. corporate bond
market.1 However, more than 15 years after the dissemination of TRACE, the effect of
transparency on liquidity and investor welfare in OTC markets is still debated. Supporters
of OTC market transparency argue that it reduces the asymmetry of information be-
tween dealers and investors. Furthermore, they believe that transparency encourages the
participation of retail/uninformed investors, who can benefit from better price discovery
and obtain a fairer price for their transactions, similar to informed/institutional traders.2

On the other hand, OTC market transparency could increase transaction costs for some
investors by eliminating dealers’ information rents and, thus, incentives to compete or
even participate in the market.3

In this paper, we contribute to this debate by providing a unique study of a market
without trade transparency, and comparing it to one with full post-trade information
dissemination. Specifically, we analyze the liquidity of the German corporate bond
market, where there is no mandatory post-trade transparency, and compare it to the
U.S. market, where FINRA enforces a strict disclosure protocol. For our analysis, we
use a unique regulatory dataset, with a complete set of bond transactions of German
financial institutions from 2008 until 2014.4 To the best of our knowledge, we are the first
researchers to use this database to study market liquidity. Therefore, we provide a detailed
description of our data cleaning procedures, which determine our sample selection. We
focus on straight, unsecured corporate bonds, excluding all bonds with complex embedded
optionalities. We estimate transaction costs at a weekly frequency by adopting a wide
range of liquidity measures. Starting with a sample of 11,670 corporate bonds, we focus
on a relatively liquid sample in which a particular bond trades at least 8 times in a week.
Our final sample includes 1,703 corporate bonds for the German market (1,585 issued by
financial institutions and 118 issued by non-financial firms).5

Our study consists of four parts. First, we provide a general description of the German
corporate bond market, focusing on the key characteristics of the bonds in our sample
and their trading activity. Second, we analyze the time-series evolution of liquidity in
the German market. Third, we study the determinants of liquidity in a cross-section
of the German bond market with panel regressions on bond characteristics in the spirit

1The TRACE platform was extended to other U.S. fixed-income markets, including the structured
product market in May 2011 (see Friewald, Jankowitsch, and Subrahmanyam (2017)), and most recently,
the Treasury bond market in July 2017.

2For theoretical work on OTC market transparency, see Pagano and Roell (1996), Duffie, Dworczac,
and Zhu (2017), Asriyan, Fuchs, and Green (2017). Empirical analysis supporting these arguments can be
found in Bessembinder, Maxwell, and Venkataraman (2006), Edwards, Harris, and Piwowar (2007).

3See Naik, Neuberger, and Viswanathan (1999), Bloomfield and O’Hara (1999), Holmstrom (2015),
Bhattacharya (2016).

4Reporting is mandated through the German Securities Trading Act, (Wertpapierhandelsgesetz, “WpHG”
for short) and collected by the German federal financial supervisory authority Bundesanstalt für Finanzdi-
enstleistungsaufsicht, “BaFin” for short.

5Of the starting sample, 9,741 are those issued by German corporations.
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of Edwards et al. (2007). Fourth, we use a matched-sample approach to compare the
transaction costs of similar bonds, at the same point in time, in the German and the U.S.
market respectively. The variables that we use for our matching procedure are coupon,
rating, time to maturity, size, volume traded and trading frequency.

In our descriptive analysis, we find significant differences between the German and
U.S. markets. The former is composed, in great part, of financial bonds (i.e. bonds issued
by financial firms, or financials), which are ten times as numerous as non-financial bonds
(i.e. bonds issued by non-financial firms, or non-financials). In the U.S. market, financials
are also in the majority, but are just four times as numerous as non-financials. Bond
characteristics present differences as well in our sample: German bonds have a higher
coupon, a lower time to maturity than their U.S. counterparts; moreover most of the
non-financial bonds are unrated. Observed trading activity is much lower in the German
market: (i) overall trading activity is about 5 times lower for German financial bonds than
in the U.S., adjusting for the amount outstanding, and 25% lower for the non-financial
bonds; (ii) the bonds that traded 8 times per week at least once are only 17% of the sample,
against 74% of the traded sample in the U.S. TRACE universe. Looking at the market as
a whole, liquidity is clearly much higher in the U.S., with a significantly larger number of
securities that trade often and, therefore, are likely to provide more informative prices.
This result is consistent with various theoretical studies that show that transparency lowers
costs for unsophisticated investors and, therefore, incentivizes participation in the market.6

On top of the transparency issue, it is important to consider that the credit market
structure in Europe relies heavily on loan financing, which explains the relatively lower total
amount outstanding of European corporate bonds compared to the U.S.7 The disparity in
trading activity between Europe and the U.S. can be partially explained by the fact that
European corporate bonds are often held until maturity by long-term investors such as
insurance companies. In addition, there is a strong home bias particularly among retail
investors, accentuated by concerns about taxation, bankruptcy law and market frictions.

Despite the differences in trading activity and overall size, the time-series dynamics of
liquidity looks similar between the two markets, across different liquidity measures. As
expected, we find that transaction costs for German corporate bonds spiked during the
2008-2009 global financial crisis and the sovereign debt crisis in 2011-2012. While the
former clearly affected liquidity in the U.S. market as well, as documented by Friewald,
Jankowitsch, and Subrahmanyam (2012) and others, the latter did not and, thus, was a
shock mostly limited to the euro area, and perhaps the rest of Europe. Our cross-sectional
analysis shows that the relations predicted by search theories of OTC markets are also
confirmed in the German market. A bond is more liquid if it has a larger issue size, a
better credit rating, a shorter time to maturity, a younger age, and a larger volume traded.

6For theoretical studies, see for example Pagano and Roell (1996), Duffie et al. (2017).
7Celent (2013) in a study on the evolution of global debt outstanding in Europe and the U.S. shows

that, in 2009, the amount outstanding of corporate bonds in Europe including the U.K. is EUR 11.1
trillion in financial and EUR 1.3 trillion in non-financial firms, compared to EUR 12.6 trillion and EUR
3.5 trillion respectively in the U.S. In March 2012, these numbers increased to EUR 11.8 trillion and EUR
1.6 trillion respectively for financial and non-financial firms in Europe, as against EUR 10.7 trillion and
EUR 4.4 trillion respectively in the U.S. For the euro area, the amount outstanding in December 2012 is
EUR 11.7 trillion and EUR 1.6 trillion respectively for financial and non-financial firms. (The numbers
have been converted into EUR at the average exchange rate of 1.36 USD per EUR.)
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Our matched-sample analysis allows us to compare frequently traded German bonds
with a group of U.S. bonds that have similar characteristics, at the same point in time.
Contrary to our expectations, across all the liquidity measures except imputed round-trip
cost, we find that this group of German bonds has significantly lower transaction costs
than comparable bonds in the U.S. market. The difference in round-trip costs is within
a range of 39-61 basis points, depending on the liquidity measure used. This finding
might seem surprising, at first blush. However, it is in line with studies that highlight
the potential unintended consequences of an increase in transparency in OTC markets.
For example, Naik et al. (1999) show that, in a more transparent market, dealers fail to
extract information rents from trading with investors and have less incentive to compete,
which could lead to higher costs of trading for investors. Bloomfield and O’Hara (1999)
provide similar findings in a laboratory experiment. In a recent study, Bhattacharya (2016)
shows how post-trade transparency can increase transaction costs due to trade delays by
investors who wait longer in order to acquire more information by monitoring disseminated
trade prices. In a similar vein, Friewald et al. (2017) document in the U.S. securitized
product market that there is an optimal level of detail in disclosure, beyond which there
is no improvement in liquidity. Given this prior research, a possible explanation for our
finding is that, when there is little transparency, investors concentrate their demand into
a few well-traded assets, resulting in “crowding”. As a consequence, the liquidity of these
few bonds is particularly high, while the others are barely traded, resulting in a greater
dispersion of liquidity across bonds. An alternative, symmetric explanation could be that
market makers find it difficult to provide liquidity beyond a small number of instruments
when transparency is low overall. In either case, lower transparency leads to “crowding”
of demand into a few securities that may be even more liquid as a consequence. On the
other hand, when overall transparency increases, investors spread their portfolios across a
wider range of assets, given the higher level of information available. While the overall
market liquidity improves, there is less relative demand for the previously “well-traded
assets”, and hence their transaction costs could, in fact, be higher, at least in some cases.

Overall, our results support the notion that the effects of transparency in OTC
markets are multifaceted, and not unambiguously positive. Our analysis shows that
transparent markets have greater trading activity and stronger participation overall. With
greater transparency, the proportion of securities that is traded frequently is much higher,
suggesting better price discovery overall. This indicates that transparent markets are, as
a whole, more liquid. However, when restricting our analysis to securities that are most
frequently traded in the non-transparent market, the most similar bonds in the transparent
markets could have higher transaction costs.

Our paper makes three main contributions. First, it adds to the debate on the effect of
transparency in OTC markets by providing a novel analysis of a market without post-trade
transparency. Many empirical studies have analyzed the impact of transparency in the
U.S. market, using different phases of the TRACE program for identification. However,
such analyses cannot overcome the limitation that the assets still belong to the same
overall market, which does not allow cross-market comparisons. In contrast, our access to
a novel database allows us to analyze, in detail, the German market without transparency,
and compare it with the U.S. market with mandatory disclosure. Second, it presents a
comprehensive analysis of the liquidity of a rather unexplored market which is growing
and is among the largest European bond markets. Third, our paper provides a detailed
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description of a filtering procedure for a new database which has potential for future
research on other illiquid bond markets, or for answering policy questions regarding the
German bond market. Our results are of interest for academics and regulators alike. In
particular, they address the recent debate on the introduction of MiFID II and MiFIR,
and provide a perspective on how to critically evaluate the anticipated improvement in
transparency in European fixed-income markets.8

The paper is organized as follows. Section 2 provides a literature review. Section
3 describes the corporate bond market structure in Europe. Section 4 introduces our
dataset and describes our approach to obtaining samples, for which we provide descriptive
statistics. In Section 5, we use various liquidity measures from the literature in order to
examine the time-series evolution of liquidity, study the determinants of liquidity in the
cross-section with panel regressions and to compare the transaction costs of similar bonds,
at the same point in time, in the German and the U.S. market with a matched-sample
approach. Section 6 concludes.

2 Literature Review

2.1 The European Corporate Bond Market

A number of papers in the literature deal with the pricing of European corporate bonds
in relation to credit risk and other risk factors and illiquidity risk at the aggregate level.
Others provide a description of the vast cross-section of yields. However, none of them
provide an analysis of liquidity at the issue level, since they do not employ a dataset nearly
as complete and detailed as ours. A few studies employ transaction data, e.g. Dı́az and
Navarro (2002), use data of trades in 1993-1997 on three Spanish bond platforms, and
Frühwirth, Schneider, and Sögner (2010) use closing prices from transactions on German
exchanges. Other articles (Houweling, Mentink, and Vorst (2005); Van Landschoot (2008);
Castagnetti and Rossi (2013); Klein and Stellner (2014); Utz, Weber, and Wimmer (2016))
rely on yield quotes, e.g. from Bloomberg, at daily or lower frequencies or consider
corporate bond indices (Aussenegg, Goetz, and Jelic (2015)).

Two papers shed light on the market microstructure of specific trading platforms for
corporate bonds: Fermanian, Guéant, and Pu (2016) model the request-for-quote (RFQ)
process on the multi-dealer-to-client platform, Bloomberg FIT, based on a fraction of the
RFQs received by BNP Paribas in the years 2014 and 2015. However, their focus is on
the behavior of clients and dealers rather than on the market as a whole, with the data
being used to calibrate their theoretical model. In fact, no statistics on trading volumes or
liquidity measures are provided, since that is not their focus. Linciano, Fancello, Gentile,
and Modena (2014) study the liquidity of Italian corporate bonds that are listed on two
platforms contemporaneously (DomesticMOT or ExtraMOT and EuroTLX) and find a
mixed impact of such fragmentation. Also, their analysis is restricted to these platforms
and neglects the major market share of OTC voice trades, which form the majority of

8In an attempt to increase transparency, the European Parliament and the European Council approved
in 2014 Notification 2014/65/EU - Markets in Financial Instruments Directive II (MiFID II) and Regulation
(EU) No. 600/2014 - Markets in Financial Instrument Regulation (MiFIR), to enhance pre- and post-trade
transparency of both equity and non-equity instruments and derivatives including fixed-income bonds,
which have been applicable to all European markets since January 3, 2018.
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trades in corporate bond markets. A different approach is taken in Deutsche Bundesbank
(2017), which mainly considers the market size of bonds of non-financial corporations in
the euro area in terms of the total amount outstanding. The report analyzes the bond
market in the context of the low-interest-rate environment of the past few years based
on supply and demand factors, looking at issued amounts, yields and yield spreads of
corporate bond indices.9

Biais, Declerck, Dow, Portes, and von Thadden (2006) investigate liquidity based on a
dataset of interdealer trades from 2003 to 2005 in a set of euro- and sterling-denominated
bonds listed in the iBoxx index by looking at quoted and effective bid-ask spreads.
Furthermore, the paper considers informational efficiency in the European bond markets
and compares it to the early literature on the U.S. TRACE database. However, it refers
to the market before the global financial crisis and the European sovereign debt crisis, and
the consequent changes in market regulation are not reflected therein.

Our study, in contrast, is based on a broader dataset, both in terms of transaction
detail and the underlying bond universe, and provides a direct comparison with the U.S.
TRACE database. Finally, in our analysis of liquidity, we not only rely on quoted spreads
and prices but employ a range of liquidity measures based on actual transactions that have
proven more suitable for the analysis of OTC markets. We are aware of only two other
studies that make use of regulatory trade-level data to study liquidity in European bond
markets: Autorité des Marchés Financiers (2015) studies the French bond market and
aims primarily at constructing a composite liquidity indicator. Aquilina and Suntheim
(2017) provide a similar analysis for the U.K. corporate bond market, likewise quantifying
the yield spread due to liquidity.10 It should be emphasized that none of these studies
takes into account bond characteristics as drivers of liquidity and their evolution over time,
nor do they make a comparison against the benchmark U.S. market.

2.2 The U.S. Corporate Bond Market

Since the inception of TRACE in July 2002, there has been a growing number of empirical
studies that analyze the U.S. corporate bond market. Among the first of these after
the introduction of post-trade transparency are Bessembinder et al. (2006) and Edwards
et al. (2007).11 Both papers focus on the effect that post-trade transparency has on
corporate bond transaction costs, finding that bid-ask spreads reduced significantly after
the introduction of TRACE. Edwards et al. (2007), moreover, provide an analysis of
trading costs on the cross-section of bonds, showing that those that are better rated,
recently issued and close to maturity are more liquid. In a more recent paper, Bao, Pan,
and Wang (2011) focus on the link between illiquidity and pricing in the U.S. corporate
bond market, showing that a significant part of the variation of yield spreads can be
explained by movements in market illiquidity. Along the same lines, Lin, Wang, and Wu

9An earlier study in this direction is Pagano and Von Thadden (2004), in the context of the monetary
unification of the euro area.

10Another regulatory report that is concerned with the corporate bond market at the European level is
European Securities and Markets Authority (2016); however, it relies on data from Markit and Euroclear,
both based on market averages, instead of transactions-level data. Also Todorov (2020) uses Euroclear
data to study the impact of ECB’s corporate bond purchase program (CSPP) on turnover and issuance of
corporate debt.

11Harris and Piwowar (2006) provide a similar study for the municipal bond market.
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(2011) find a robust link between illiquidity and corporate bond returns. Liquidity can
be an issue, especially during periods of financial distress, either at the market or at the
security level. The two most prominent papers analyzing U.S. corporate bond market
liquidity during the financial crisis are Friewald et al. (2012) and Dick-Nielsen, Feldhütter,
and Lando (2012), who show that trading costs spiked during the recent financial crisis,
thus having a significant impact on yield spreads, especially those of bonds with high credit
risk. Jankowitsch, Nagler, and Subrahmanyam (2014) focus on the effects of financial
distress on liquidity at the security level, analyzing the recovery rates of defaulted bonds.
A more recent group of papers focuses on the impact of the Volcker rule on the U.S.
corporate bond market liquidity. As pointed out by Duffie (2012b), the restriction imposed
by regulators on dealers’ trading activity can significantly affect the level of the bid-ask
spreads in the market. Bessembinder, Jacobsen, Maxwell, and Venkataraman (2018) study
corporate bond liquidity and dealer behavior in the period 2006-2016, finding that trade
execution costs have not increased significantly over time, while dealer capital commitment
to market making was significantly reduced after the crisis. Bao, O’Hara, and Zhou
(2018) analyze the illiquidity of stressed bonds, focusing on rating downgrades as stress
events. They find that, after the introduction of the Volcker Rule, stressed bonds are
significantly more illiquid due to Volcker-affected dealers lowering their market liquidity
provision. Finally, in a recent working paper, Choi and Huh (2018) demonstrate that
customers, such as hedge funds, often provide liquidity in the post-crisis U.S. corporate
bond market. Therefore, average bid-ask spreads, which rely on the assumption that
dealers provide liquidity underestimate trading costs that liquidity-demanding investors
pay. Finally, Schestag, Schuster, and Uhrig-Homburg (2016) provide a comprehensive
analysis of liquidity measures in OTC bond markets using a sample period that covers
2003-2014.

3 Market Structure and Financial Market Regula-

tion

From the market microstructure point of view, the European corporate bond market is
mostly a classic over-the-counter (OTC) market.12 This OTC market is further differ-
entiated by size, and involves an inter-dealer segment (i.e. D2D) and a retail segment
(dealer-customer, i.e. D2C), and into voice and electronic markets, by trading mechanism.
The voice market is organized around dealers (large banks and securities houses) and
their network of clients. Transactions are largely bilateral via the telephone. As stressed
in Duffie (2012a), the process of matching buyers and sellers requires a large amount
of intermediation in this market, as well as attendant search costs. Since this market
is known as a quote-driven market, i.e. executable prices are offered in response to a
counterparty’s request to trade, prices for the same bond, at the same time, could vary

12Even in cases where exchanges are organized around a central limit order book, their market share
is minor. For example, in the Italian bond market, where exchange trading is relatively more common,
less than 30% of the turnover in Italian non-government bonds takes place on exchanges, according to a
report by the Italian securities regulator Commissione Nazionale per le Società e la Borsa (CONSOB,
Bollettino Statistico Nr. 8, March 2016, available at http://www.consob.it/web/area-pubblica/

bollettino-statistico), with the rest occurring in the OTC market. This number is likely to be much
lower for other European countries, including Germany.
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significantly across dealers; hence, traders often contact more than one dealer in search of
the best execution price. This, and the fact that quotes and transaction prices are usually
not publicly known, make bond trading more opaque than many other traded asset classes
and allows price discrimination.

Besides voice trading, there exist several electronic platforms with different trading
protocols at their core. Single-dealer platforms are often merely an electronic version of
the voice mechanisms described above, while multi-dealer platforms allow the customer to
request quotes to trade from a number of dealers simultaneously and facilitate automated
record keeping. Another recent innovation is “all-to-all” platforms, which are estimated to
account for almost 5% of electronic trading so far. For a survey of the ongoing developments
that are affecting the market structure and functioning of the fixed-income markets due to
electronic trading, see Bank for International Settlements (2016). A study by Greenwich
Associates (Greenwich Associates (2014)) indicates that around 50% of trading volume is
conducted electronically in the European investment grade corporate bond market, and
almost 20% in the case of high-yield bonds.

4 Data

4.1 Description of the Dataset

Our dataset is based on the transaction reporting obligations of German financial institu-
tions mandated by the German Securities Trading Act (Wertpapierhandelsgesetz, “WpHG”).
Section 9 of the act, further detailed in the respective regulation (Wertpapierhandel-
Meldeverordnung, “WpHMV”), requires credit or financial services institutions, branches
of foreign institutions and central counterparties (only Eurex Clearing AG, in practice)
domiciled in Germany to report to the German Federal Financial Supervisory Authority
(Bundesanstalt für Finanzdienstleistungsaufsicht, popularly known as “BaFin”). The
requirement is to report “any transactions in financial instruments which are admitted
to trading on an organised market or are included in the regulated market (regulierter
Markt) or the regulated unofficial market (Freiverkehr) of a German stock exchange”. The
dataset also captures a large set of transactions of non-German institutions at German
exchanges.13

To the best of our knowledge, this dataset has only been used in a set of studies in
the context of institutional herding in the German equities market (Kremer and Nautz
(2013a), Kremer and Nautz (2013b), and Boortz, Kremer, Jurkatis, and Nautz (2014)).
Since these prior studies offer neither a comprehensive description of the dataset nor a
focus on corporate bonds, we initially provide a detailed description of the dataset and
the series of filtering steps we apply to the raw data. The transactions dataset contains
security information, detailed information on the transaction (for instance, time, price,
size, exchange code or indicator for OTC trades) and the parties involved (an identifier for
the reporting institution and, where applicable, identifiers of client, counterparty, broker

13Building societies (Bausparkassen) are excluded from the reporting requirement. Moreover, non-
German EU banks do not have to report trades in MiFID-securities since they already report these in
their home countries. A non-binding English translation of the law is provided at https://www.bafin.

de/SharedDocs/Veroeffentlichungen/EN/Aufsichtsrecht/Gesetz/WpHG_en.html
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or intermediaries).14 We augment this information with security characteristics from the
Centralized Securities Database (CSDB), which is operated jointly by the members of
the European System of Central Banks (ESCB), together with other security information
from Thomson Reuters, Datastream and Bloomberg. For a smaller subset of bonds, we
also obtained time series of daily price quotes from Bloomberg.

Our raw dataset contains all reporting in “any interest-bearing or discounted security
that normally obliges the issuer to pay the bondholder a contracted sum of money and to
repay the principal amount of the debt” as indicated by a CFI code starting with “DB”
(with “D” for debt instruments, and “B” for bonds).15 Our bond dataset covers the full
set of transactions over the period from January 2008 to December 2014; therefore, it
initially includes any type of sovereign, guaranteed, secured, unsecured, negative pledge,
junior/subordinated and senior bonds reported through WpHG.16 For this sample selection,
we adopt a narrower definition of the corporate bond market than Deutsche Bundesbank
(2017) and the capital market statistics of the Deutsche Bundesbank, which include other
debt-type securities not classified as bonds. In addition, we note that our initial sample
includes non-German bonds (traded by German financial institutions) as well.

4.2 Data Filtering and Sample Selection

Our dataset is subjected to a careful filtering process in order to ensure the soundness and
reliability of the final sample. We describe below our general procedure, also mentioning
considerations for uses of the data other than the analysis in this paper. We then proceed
to describe the sample selection filters that are specific to our paper. Panel A of Table 1
provides an overview of the observations discarded throughout the cleaning process.

In a first cleaning step, we remove entries with invalid ISINs or timestamps. Moreover,
we employ an error code assigned by BaFin to each observation, which takes the integer
values from 0 (no errors) to 3 (serious errors - junk), to drop observations with error code
3 in this step. On average, this step filters out only 0.2% of observations, and we observe
that the data quality improves after 2009. Recall that the initial filtering of our dataset for
bond-type securities relied on the CFI code provided by the reporting institutions. In the
second step, to ensure robustness of our data, we also remove all observations from ISINs
where the CFI code recorded by CSDB does not start with “DB”, thus double-checking
our sample selection. This removes another 5.0% of our initial observations. Prices are
reported in the currency used in the trade and need to be converted to EUR. In the third
step, we do so by keeping only trades originally reported in the main currencies: “EUR”,
“AUD”, “CHF”, “GBP”, “USD”, “CAD”, “JPY”, “DKK”, “NOK” and “SEK”.

In the fourth step, we remove so-called technical lines. These lines are created in some
reporting systems e.g. when a trade is on hold while a broker is gathering more of a
security she has committed to sell. Technical lines are detected when the reporting entity
field is identical to the client field. Discarding them removes 37.6% of the initial number

14For a full list of variables, see the Annex to WpHMV. A non-binding English translation is provided
at https://www.bafin.de/SharedDocs/Downloads/EN/Formular/WA/dl_wphmv_anlage_en.html

15This definition excludes any convertible bonds (“DC”), bonds with warrants attached (“DW”), medium-
term notes (“DT”), money market instruments (“DY”), asset-backed securities (“DA”), mortgage-backed
securities (“DG”), or other miscellaenous debt instruments (“DM”).

16Our sample does not include Schuldscheine, which are similar to bonds without being a security, and
are not registered at a stock exchange.
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of observations. Even after accounting for technical lines, the same transaction can still
be recorded in multiple lines. This happens, for instance, when both counterparties are
obliged to report, when a central counterparty is involved or when an intermediary is
used. Since our focus is on trading activity, in the fifth step, we keep only one observation
for each transaction, i.e. we identify duplicates as trades on the same day, in the same
security, at the same price, and for the same absolute volume. While the parties involved
in the trade are also reported, their reporting style can be inconsistent. We therefore
ignore the information on the involved parties to avoid false negative duplicate detections,
but instead use it for fine-tuning our filtering parameters. Another crucial variable is the
intraday time of the trade. Unfortunately, it is possible that for the same trade, different
intraday timestamps are reported, e.g. when one counterparty of an OTC transaction
needed additional time to conclude their side of the trade. As a compromise between false
positive and false negative duplicate detections, we consider two lines to be duplicates only
when their intraday time difference is a maximum of ten minutes. By discarding duplicates,
we drop another 18.5% of the initial dataset or 32.8% of the remaining observations.

Finally, we apply a price filter, through which we first remove trades reported at prices
of less than 1% or more than 500% of nominal bond value, and then apply a weekly median
price filter, filtering out trades that deviate by more than 10% from the weekly median
price. For computational reasons, we do not apply a price reversal filter since we observe
that for our subset of actively traded bonds only a negligibly small number of trades would
be flagged. Overall, this filtering step drops only 0.4% of observations. Two additional
fields in the dataset indicate whether a deal is on behalf of a client or not and whether the
deal affects the balance sheet of the reporting institution. These fields are useful when
one is interested in the inventory positions or balance sheets of the reporting institutions.

The cleaning steps described above leave us with about 10.6 million observations,
corresponding to single trades, down from an initial 28.4 million observations. Next,
we proceed to select our sample of corporate bonds, relying on the CFI code. Thus, in
the second column from the right of Panel A in Table 1, we consider only bonds where
the 1st, 2nd and 3rd attributes (type of interest, guarantee and redemption) in the CFI
code (consolidated from WpHG and CSDB data) are well-defined (i.e. non-“X”). This
corresponds to dropping another 8.8% of trades. From this sample, we select bonds with
either a fixed or zero coupon rate and a fixed redemption date, and that are not classified
otherwise as hybrid or structured products; we term these as vanilla bonds. Our initial
sample of vanilla bonds, therefore, consists of 6.7 million trades in 81, 664 bonds with a
traded volume of EUR 12.5 trillion.

Panel B of Table 1 distinguishes vanilla bonds by bond securization type, as inferred
from the second attribute of the CFI code. The column secured/guaranteed refers to vanilla
bonds either secured through assets or guaranteed by a non-government entity (attribute
“S” or “G” respectively), Treasury-type bonds are issued or guaranteed by a federal or state
government (attribute “T”), e.g. German Bunds and KfW-issued bonds are also part of
this category. Unsecured bonds do not carry a guarantee or security (attribute “U”). The
largest share of trading volume is due to government bonds with EUR 11.2 trillion, while
secured or guaranteed bonds make up for EUR 792 billion. Unsecured bonds account
for a total trading volume of EUR 438 billion. Based on the CSDB variable “debt type”
we classify unsecured vanilla bonds into corporate bonds and certificates. While there
is a large number of 60, 817 certificates, they make up only EUR 30 billion of traded
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volume. The set of corporate bonds is further distinguished in the two rightmost columns
into financial bonds (i.e. bonds issued by financial corporations such as banks, insurance
corporations and financial auxiliaries) and non-financial bonds (bonds issued by industrial
and other non-financial companies). Even though there are only 817 non-financial bonds
in our sample, they make up a traded volume of EUR 57 billion, compared to EUR 332
billion traded in 10, 853 financial bonds.

We believe that our sample is highly representative of the German (corporate) bond
market, but only to a much lesser extent of the whole European market. Therefore, we focus
our attention on German corporate bonds and report the statistics on the number of bonds,
the number of trades and traded volume for German-issued bonds in the middle section of
Panel B. Throughout this paper, therefore, we will compare the German corporate bond
market, based on the BaFin dataset, to the market for U.S. corporate bonds, based on
TRACE data.17 Therefore, we also provide the corresponding statistics for U.S. bonds
at the bottom section of Panel B. It is remarkable that even though the U.S. corporate
bond market is much larger overall than the German market in size, we start from an even
slightly larger number of bond issues in the latter case.18 It is important to stress that our
BaFin transaction data for German bonds capture only a share of trading activity (that
of German financial institutions, essentially), whereas TRACE data can be considered as
covering the whole U.S. corporate bond market. Any comparison we make should therefore
be seen with this caveat in mind. We cannot make any final statement on the absolute
levels of trading volume and trading activity, which are lower than the total market in the
case of our German sample. However, we believe our sample to be representative of the
whole market, and hence informative on relative levels of liquidity, trading activity and
trading volume.19

5 Liquidity in Markets with and without Transparency

In the previous section, we have described, in detail, the filtering and selection process
to obtain our final dataset for analysis. In this section, we present our main empirical
tests, which can be divided into four parts. First, we provide a general description of the
German corporate bond market, focusing on the key characteristics of the assets and their
trading activity. Second, we analyze the time-series evolution of liquidity in the German
market. Third, we study the determinants of liquidity in the cross-section of the German
market with panel regressions on bond characteristics in the spirit of Edwards et al. (2007).
Fourth, we use a matched-sample approach to compare the transaction costs of similar
bonds, at the same point in time, in the German and the U.S. market.

17Our data filtering procedure for the TRACE dataset can be found in Appendix A.
18Most of these are financial bonds, a finding that is confirmed by industry reports and CSDB. Note

that our TRACE sample does not include certificates.
19This type of limited sample has been used even when larger datasets are available, as in the U.S. For

example, Di Maggio, Kermani, and Song (2017) study trading relationships in the U.S. corporate bond
market by using a random sample of TRACE data which covers approximately 10% of the market, which
is likely to be much smaller than our sample.
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5.1 Liquidity at the Market Level

5.1.1 Full Sample

In Table 2 we provide summary statistics of bond characteristics and bond-level trading
activity, distinguishing between financial and non-financial corporate bonds, and comparing
our German BaFin sample with its U.S. TRACE counterpart. German corporate bonds
have, on average, a slightly higher coupon rate (6.3% compared to 5.9% for non-financials
and 5.4% compared to 5.2% for financial bonds), a shorter maturity (5.9 vs. 13.7 and
4.0 vs. 8.5 years for non-financial and financial bonds, respectively) and a smaller issue
size (146 million EUR vs. 298 million EUR and 48 million EUR vs. 168 million EUR for
non-financial and financial, respectively).20 Turning to indicators of trading activity for
non-financial bonds, German bonds are, on average, more frequently traded (5.22 vs. 1.23
trades per day and 12.75 vs. 69.48 days between trades). These numbers might be linked
to the fact that the German sample has far fewer non-financial bonds than the U.S. one
(178 versus 2, 374), and hence trading activity is more concentrated. When looking at more
similar samples, which is the case for financial bonds (9, 563 vs. 6, 414), the trading activity
is higher in the U.S. market. German (U.S.) financial bonds are traded on average 0.18
(0.70) times per day, with an interval of 64.11 (49.62) days between trades. The summary
statistics presented so far highlight the heterogeneity across the two markets, especially
across financial/non-financial issuers. We will take these factors into consideration when
comparing the samples. However, they do not provide a conclusive answer as to which
market is more liquid as a whole.

A clearer picture is presented in Table 3, which reports the distribution of bonds in
bins of the number of days per year for which we observe trading activity in the bond.
First, the number of bonds in the two markets is rather similar: 9,741 in Germany and
8,728 in the U.S. However, when looking at the distribution of the trading frequency, there
is a clear difference between the two markets: 32% of the U.S. sample is traded at least
100 days a year, while only 6% of the German bonds are traded that often overall. On
the other hand, 48% of the U.S. sample is rarely traded (0-50 trading days a year). The
group of rarely traded bonds in the German sample amounts to 87%, representing the
great majority of the market. This major difference is a clear indication of greater market
liquidity in the U.S., with a significantly larger number of securities that trade often. This
is an indication of the U.S. market being likely to provide more informative prices. Looking
at the average turnover of bonds across our sample gives a similar picture: German bonds
have a lower turnover than those in the U.S., both for non-financial (133% vs. 171%) and
financial issuers (29.76% vs. 0.62%).21 Our results are consistent with various theoretical
studies showing that transparency lowers costs for unsophisticated investors and, therefore,
incentivizes participation in the market.22

20The numbers relating to the U.S. bonds have been converted into EUR using the average EUR/USD
exchange rate over our sample period, which is USD 1.36 per EUR.

21These numbers are obtained as the ratio of the average amount issued to the average total volume
traded in Table 2.

22See, for example, Pagano and Roell (1996), Duffie et al. (2017).
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5.1.2 Frequently Traded Bonds

After analyzing the market as a whole, we move to the cross-section of bonds and aim to
provide a precise estimate of transaction costs at the asset level. We concentrate on a set
of bonds for which liquidity measures can be estimated. In line with the best practices
established in the literature, we consider only bond-week observations that have at least
8 transactions.23 This leaves us with 1, 703 German bonds (118 non-financial and 1, 585
financial bonds) and 6, 493 U.S. bonds (1, 744 non-financial and 4, 749 financial bonds).
Table 4 provides the descriptive statistics of bond characteristics and trading activity for
this liquid sample. The sub-sample partially confirms the characteristics that we observe
in the larger one. As for the whole market, the amount issued is smaller for German
corporate bonds. Among non-financial bonds, the average number of trades per day is
larger for German bonds compared to the U.S., whereas among financials, the distributions
are quite similar. For all these measures, the dispersion is quite large, indicating that
both samples feature significant cross-sectional heterogeneity. For both non-financials
and financials, coupon rates are largely similar, while the maturity is shorter for German
bonds.24

In an attempt to provide a comprehensive description of the liquid sample, Table 5
displays information on its credit ratings.25 A large fraction of the assets in the sample is
rated investment grade, especially among German financial bonds. Interestingly, there is
a lack of credit ratings data among German non-financial bonds, where there is rating
information only for 28 out of the 118 bonds. The low proportion of rated non-financial
bonds can be explained by the credit market structure in Europe, which not only relies
heavily on bank loan financing, but also involves corporate bonds that are often held
until maturity by long-term investors such as insurance companies. As a consequence,
many European corporate bond issuers do not seek for a credit rating, unlike their U.S.
counterparts.

5.2 Liquidity at the Asset Level

5.2.1 Measuring Transaction Costs

In order to estimate asset-specific transaction costs, we employ a range of liquidity metrics
that have been tested and verified on U.S. TRACE data. The Amihud measure, proposed
in Amihud (2002), is a proxy for market price impact, i.e. the average price shift induced
by a trade. The other measures we use capture the cost of a round-trip trade: price
dispersion, the Roll measure, the imputed round-trip cost and the effective bid-ask spread
all estimate the loss associated with buying and immediately selling an asset. All details
regarding the calculation of the measures are provided in Appendix B. It is important
to highlight two aspects of our methodology. First, while these measures are typically

23Estimations based on TRACE data are usually performed at a daily frequency. However, given the
less complete coverage of trading in German bonds, this would impose too strict a selection criterion on
the German sample. Nevertheless, while we use a weekly frequency for our analysis, robustness checks at
a daily frequency show that those results are in line with our findings below.

24Figure I1 in the Internet Appendix also reports the monthly traded volume in liquid corporate bonds
for both our German and U.S. samples.

25Credit ratings for the German BaFin sample were obtained from Bloomberg, Thomson Reuters and
Bundesbank databases, whereas ratings for the TRACE sample are from Mergent FISD.
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calculated on a daily basis for U.S. TRACE data, here we use a weekly frequency due
to the low trading frequency of the German market to ensure comparability. In this
way, we can include a larger number of German bonds in our tests and provide a more
comprehensive picture on the trading costs. Second, the calculation of the effective bid-ask
spread requires the trade sign, i.e. whether a trade was buyer- or seller-initiated. This
information is provided in TRACE but not in our BaFin data on the German market. We
therefore infer the trade sign in the German case using the algorithm of Lee and Ready
(1991) by comparing our trade prices with quotes from Bloomberg. Since such quotes are
not available for all bonds in our sample, this effectively creates a different subsample and
we need to be careful when comparing the effective bid-ask spread with other liquidity
measures of German bonds. Such a discrepancy is displayed in Figure 1, where we plot
the number of bonds for which the liquidity metrics of price dispersion and the effective
bid-ask spread could be computed in each week of our sample.26 The number of bonds for
which we compute the effective bid-ask spread is therefore always smaller than that for
the other liquidity metrics because of the reasons mentioned above.

Table 6 provides summary statistics for the different liquidity measures. Panel A reports
information for both German and U.S. non-financial bonds. There is large cross-sectional
variation among the liquidity measures in both markets. The price dispersion and Roll
measures, and the effective bid-ask spread based on our BaFin sample, are, on average,
lower for German non-financial bonds than the corresponding U.S. bonds in TRACE,
whereas the Amihud illiquidity measure and the round trip cost are higher. On the other
hand, in Panel B, the U.S. financial bonds in TRACE are shown to be, on average, always
more illiquid than German financial bonds in the BaFin sample. However, we hasten to
emphasize that a simple average comparison is misleading. Such a comparison should
not induce us to conclude that German corporate bonds are generally more liquid than
the U.S. corporate bonds. In fact, U.S. financial bonds in TRACE appear to be more
illiquid because of the large differences in the number of bonds considered in both samples,
i.e. the number of bond-week observations in the BaFin German sample is only as much
as one-eighth of the TRACE U.S. sample in Panel A, whereas in Panel B, this ratio is
even less than 10 percent. The time-series dynamics of these measures are potentially
different and will be taken into account in the analysis below. In the following subsections,
we perform a finer, more granular analysis of the different liquidity measures from a
time-series and cross-sectional perspective, and try to investigate potential similarities
and differences in the patterns and cross-sectional characteristics of the different liquidity
measures between U.S. and German corporate bonds.

5.2.2 Time Series Dynamics of Transaction Costs

In describing the evolution of liquidity over time, we first consider the effective bid-ask
spread. This is the liquidity measure that relies on the most complete set of information
and, thus, is our benchmark for the other measures. Recall that the only caveat with the
effective bid-ask spread is that it requires the information on the initator of the trade,
which is only available for a smaller sample of German bonds that have quote information.

26The criteria for the calculation of price dispersion are almost identical to those of the Amihud and
Roll measures as well as the imputed round-trip cost. In the interest of clarity, we only show the line
corresponding to price dispersion in the figure, while the other measures behave in a similar manner.
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Figure 2 shows the average level of the effective bid-ask spread in German (U.S.) bonds in
Panel (a) (Panel (b)), separated for financial and non-financial bonds. For both countries,
there is a sharp increase in illiquidity, associated with the financial crisis at the end of
2008. Liquidity in U.S. bonds has since improved steadily, and the average level of the
effective bid-ask spread was below 100 basis points. Financial bonds were, on average, less
liquid through 2012, a gap that has closed in 2013 and 2014. We observe similar dynamics
for German financial bonds, whereas German non-financials seem to become more illiquid
from 2013 on.

Again, we cannot distinguish between the two markets by simply looking at the
dynamics of the effective bid-ask spread to ascertain whether this is due to the changing
composition of our sample towards more bonds of smaller issue size (which is typically
associated with lower liquidity), or due to a general deterioration of market liquidity. From
Figure 1 we know that the number of liquid German bonds changed significantly in the
last part of the period and, instead, the amount outstanding did not increase significantly.
From Figure 2, it also appears that during the first part of our sample period, German
corporate bonds were actually more liquid than their U.S. counterparts. It should be borne
in mind, however, that the limited sample for which we compute the effective bid-ask
spread is likely to be biased towards more liquid bonds. In that case, the clear differences
between the two markets in terms of the distribution of the number of trades per bond in
the sample highlighted in Table 3 prevent us from comparing the patterns of these figures
in Panels (a) and (b).

For the same reason that the effective bid-ask spread is based on a smaller sample
of bonds, it can result in a rather noisy liquidity measure, as suggested by the spikes
(especially for financial bonds) in Panel (a) of Figure 2. Importantly, we find these observed
trends to be robust in the other liquidity measures, for which we do not have the trade
initiation limitation and, thus, can use the full sample of liquid bonds. Panels (a) to (d) of
Figure 3 show the time-series dynamics of the price dispersion, Roll, imputed round-trip
cost and Amihud measures respectively for German bonds, and for their counterparts in
Figure 4 for U.S. bonds. The dynamics of these measures for U.S. bonds coincide with
those for the effective bid-ask spread, whereas the dynamics of liquidity in the German
market require more detailed attention.

For German corporate bonds, we first note that the qualitative patterns that emerge
from the single panels of Figure 3 are quite different from one another. Price dispersion
and imputed round-trip cost behave in a similar manner to the effective bid-ask spread,
but several features of the Roll and Amihud measures are not replicated in the other
liquidity metrics. Keeping in mind that the Roll measure is based on the auto-covariance
of returns, and the Amihud measure on average returns during an observation period,
both measures ultimately rely on the pattern of bond returns. The divergence between
these two measures may be mostly because not all time stamps and prices are observed in
the dataset and, hence, returns are not properly defined. We therefore focus our attention
on the effective bid-ask spread, price dispersion, imputed round-trip cost and, to some
extent, the Amihud measure.27

We now look at the evolution of liquidity in the German sample and compare it to the
U.S. market. A common feature of these time series is the sudden increase in illiquidity at

27We report correlation coefficients for the liquidity measures in Table I2 in the Internet Appendix. The
results are in line with our more descriptive findings above.
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the end of 2008 due to the financial crisis, characterized by a sharp spike at the end of 2008,
in conjunction with the Lehman Brothers bankruptcy event. The impact of the European
sovereign debt crisis of 2012 is also evident in the graphs corresponding to German bonds,
whereas this effect is of minor consequence for U.S. bonds. All our measures, with the
exception of the Roll measure, show a divergence of German non-financial bonds, which
became more illiquid than German financial bonds. As suggested above, the figures we
present in this section allow for at least two alternative explanations. First, corporate
bonds may have become more illiquid (and also more numerous) in general. Second,
trading activity may have expanded to newly issued bonds, many of which are more
illiquid, and thus, while the liquidity of individual bonds may not have changed, the overall
liquidity level might be lower, since our sample over time gradually includes more illiquid
securities. We aim to distinguish better between these two effects in our panel regressions
below, since no such trend is observed for U.S. corporate bonds.

5.2.3 Determinants of Transaction Costs in the Cross-Section

In this subsection, we perform a panel analysis that allows us to investigate whether
the liquidity measures for German bonds are related to certain bond characteristics, and
whether the sensitivity of these measures with respect to these characteristics is of similar
magnitude and statistical significance for the U.S. and German samples. The results of
the panel analysis are reported in Table 7.

Table 7 shows that, for German corporate bonds, the amount issued is not an important
determinant for the various liquidity measures, the only exception being the effective
bid-ask spread, which shows a negative and statistically significant coefficient. In contrast,
for the U.S. corporate bond market, this is a highly significant variable for almost all
the various liquidity measures. A potential explanation for this divergence between the
two markets is the relatively lower dispersion in the amounts outstanding in the case of
German corporate bonds in our sample, in particular due to the absence of bonds with
very large amounts outstanding.

A bond’s credit rating is also relevant for its liquidity, i.e. with more risky bonds
being less liquid, since for three out of five liquidity measures, this variable is statistically
different from zero at the 1% level. For the U.S., all the liquidity measures are sensitive to
the credit rating variable, with the respective coefficients being statistically significant.
However, if we compare the sizes of the coefficients between the two panel regressions, we
observe that each additional change of one notch in the credit rating is associated with a
larger reduction of liquidity, which could be due to a sample selection bias: As we show
in Table 5, the U.S. corporate bond sample contains a larger fraction of non-investment
grade bonds than its German counterpart.

The time to maturity variable is highly significant and positive for both German and
U.S. corporate bonds, with a similar magnitude of sensitivity, for most of the liquidity
measures. The only exception to this is the Amihud measure for the German sample. The
age variable is slightly significant for almost all the liquidity measures for the German
corporate bonds, but is significant only for the Amihud and the effective bid-ask spread
measures for the U.S. sample. The traded volume of the bond in a given week is associated
with an improvement in the liquidity of these bonds, but this variable is only marginally
significant both for the German and the U.S. sample. The dummy variable for financial
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bonds is highly significant for both the German and the U.S. sample, indicating that
financial bonds are, on average, more illiquid than non-financial bonds. A comparison
of the coefficients for the financial dummy between the two samples indicates that the
reduction in liquidity is larger, on average, for U.S. financial bonds than for the German
bonds.

The panel analysis also allows us to investigate whether liquidity in general has improved
in recent years. Recent literature has looked at this important question on how market
liquidity has changed after the global financial crisis. There is a strand of the literature
that claims that alternative measures of liquidity did not worsen after the crisis (Trebbi and
Xiao, 2019; Adrian, Fleming, Shachar, and Vogt, 2017; Anderson and Stulz, 2017). The
findings of these papers seem puzzling, especially given that the large financial dealers are
less active in cash bond (Choi and Huh, 2018), and derivatives markets (Daures-Lescourret,
Fulop, and Gündüz, 2020) due to regulatory constraints and their own risk-bearing capacity
(Bessembinder et al., 2018; Bao et al., 2018). In fact, the recent literature has distinguished
a shift in liquidity provision from major dealers to asset manager and end-users. Building
upon this literature, our usage of market-wide measures of liquidity allows us to compare
the aggregate provision of liquidity across the European and U.S. cash bond markets.

We investigate how liquidity in general has changed over time by including a dummy
variable for each year of our sample, with the base year being 2014. The dummies from
2008 until 2012 are generally positive and statistically different from zero in three out
of five liquidity measures. Transaction costs in 2013 do not show a difference relative to
those in 2014. Our results indicate that, for three out of five measures, liquidity improved
after controlling for the change in sample composition of bond characteristics. The same
applies for the U.S. where, in this case, the variable is positive and significant for all five
liquidity measures, in line with the finding of Adrian et al. (2017). Generally, the time
dummies confirm the patterns observed in Figures 2 through 4.

Overall, our results are in line with traditional search theories in OTC markets. Market
liquidity is greater for corporate bonds that have larger amounts outstanding, are better
rated, have a shorter time to maturity, a younger age, and trade in larger volumes. Large
assets are easier to find, and are therefore cheaper to trade. A similar argument applies
for the credit rating and the time to maturity: when a bond has a better rating (shorter
maturity), dealers will require a lower spread, since it is less risky for them to hold it
in their inventory. Trades with larger volumes are most likely being employed by larger
and more sophisticated investors, who bear lower search costs, have greater bargaining
power, and trade with lower spreads, in equilibrium. It is worth mentioning that these
characteristics drive the liquidity less strongly in the German sample than in the U.S.
sample. This is especially true for bond size and volume. This is, at least partially, due to
the smaller size of the German sample, and also its lower cross-sectional variation in bond
characteristics, compared to the U.S. sample.

5.2.4 Are Transparent Markets more Liquid for all Corporate Bonds? A
Matched Sample Analysis

Our analysis thus far has pointed to the conclusion that the U.S. corporate bond market
is far more liquid than its German counterpart. First, the fraction of U.S. bonds that
are traded frequently is larger than for German bonds. Second, the average bond in the
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U.S. market has significantly larger turnover than the average bond in Germany. However,
those results are derived from a comparison of the two markets on an aggregate dimension,
yielding little insight into what happens at the security level. Several theoretical studies
have pointed to the possibility that some securities may even have lower transaction
costs in opaque markets than in transparent ones.28 In light of these prior findings, it is
interesting to assess whether such theoretical predictions can also be observed empirically.
Hence, in this section, we shift our attention to a comparison between transaction costs at
the security level.

We employ a matched-sample approach, where the transaction costs of bonds with the
same characteristics, at the same point in time, are compared. As pointed out in Section
5.1.2, the estimation of transaction costs is possible only for bonds that trade sufficiently
frequently. Therefore, we are effectively comparing the most liquid segment of the German
corporate bond market with similar securities in the U.S. market at the same point in time.
The matched sample approach allows us to compare exactly the same number of bonds
across the two markets. In order to rule out variations in liquidity over time as a source of
differences, our matching of bonds is performed on a weekly basis. In other words, for each
week, we consider the set of German bonds for which we are able to compute liquidity
measures as our treatment sample and construct a control sample of U.S. bonds using
“nearest neighbor” matching. The variables used in the matching procedure are the amount
outstanding (in USD), the coupon rate, the credit rating notch, the age, the maturity at
issuance, and the average trading volume. We match only financial (non-financial) bonds
to financial (non-financial) bonds and impose minimum closeness criteria for a matched
pair to be part of our sample.29 In order to minimize the impact of any remaining sample
differences, we then repeat the analysis of Table 7 for the matched sample with two slight
modifications. First, we include a dummy variable that is one for German bonds (our
treatment group) and zero for U.S. bonds (control group). Second, we drop regression
variables that are related to the sample coverage.30

Table 8 shows the results of the matched panel regression. The drivers of liquidity are
consistent with the findings from the previous sections: larger and better-rated bonds are
more liquid, as are non-financial bonds. Illiquidity increases with both age and time to
maturity, i.e. bonds with shorter maturities and bonds that have been issued recently are
more liquid. Most strikingly, the coefficient for German bonds is negative for all liquidity
measures, and significantly so, for all but the imputed round-trip cost. This implies that
liquid German bonds are actually 39 to 61 basis points more liquid than comparable U.S.
bonds even after controlling for bond and time effects.

It is worth identifying possible reasons for this finding, which is most likely related to
our focus on the most frequently traded German bonds. As argued earlier in the light of
the theoretical literature, a potential explanation for our finding is that, when there is little
transparency, investors concentrate their demand on a few well-traded assets, resulting in

28See Naik et al. (1999), Bloomfield and O’Hara (1999), Holmstrom (2015), Bhattacharya (2016).
29We only keep matches within less than half a standard deviation of the distance measure from the

original observation. Our results are robust to variations in the matching approach, such as the variable
set for matching, matching with or without replacement, matching to a larger control set and other
thresholds for closeness.

30Otherwise, we would introduce a bias from the more complete coverage of our U.S. sample against
the partial coverage of trading activity in German bonds in our dataset. In practice, this amounts to
dropping the variable “volume”.
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“crowding.” As a consequence, the liquidity of these few bonds is particularly high, while
the others are barely traded, resulting in a greater dispersion of liquidity across bonds.
On the other hand, when overall transparency increases, investors spread their portfolios
across a wider range of assets, given the greater level of information available. While
the overall market liquidity improves, there is relatively less demand for the previously
“well-traded assets,” and hence their transaction costs could be higher in some cases.

6 Discussion

In this paper, we study the impact of transparency on liquidity in OTC markets, the
subject of an important debate for academia, industry and regulators. Supporters of OTC
market transparency argue that it reduces the asymmetry of information between dealers
and investors, and therefore encourages the participation of retail/uninformed investors.
On the other hand, OTC market transparency could increase transaction costs for investors
by eliminating dealers’ information rents and, thus, their incentives to compete, or even
participate in the market. We contribute to this debate by providing an analysis of liquidity
in a corporate bond market without trade transparency (Germany), and comparing our
findings to the results in a market with full disclosure (the U.S.), employing a unique
regulatory dataset of transactions of German financial institutions from 2008 until 2014
along with a widely used database for U.S. corporate bonds.

We find that overall, observed trading activity is much lower in the German market.
The bonds that trade at least 8 times per week are only 17% of our sample, as against
74% of the traded sample in the U.S. universe. Looking at the market as a whole, overall
liquidity is clearly much higher in the U.S., with a significantly larger number of securities
that trade often. Our time-series analysis shows that the average transaction costs for
German corporate bonds spiked sharply during the 2008-2009 global financial crisis, but
less so during the 2010-2012 sovereign debt crisis. The cross-sectional regressions confirm
that, similar to the U.S., the determinants of German corporate bond liquidity are in line
with search theories of OTC markets. In other words, a bond is more liquid if it has a
larger issue size, a better rating, a shorter time to maturity, a younger age, and a larger
volume traded. Our matched-sample analysis reveals that frequently traded German bonds
have lower transaction costs than comparable bonds in the U.S. market.

Our results are of considerable interest to market participants, on both the buy and
sell side as well as to regulators. Furthermore, our findings provide a benchmark for future
research on the measurement of liquidity in European fixed-income markets, which could
benefit from a more detailed, research-oriented data. In fact, from January 2018, MiFID
II requires all firms in the European Union to publish details of their OTC transactions
in non-equity instruments almost in real time (commonly referred to as OTC post-trade
transparency). Hence, the introduction of MiFID II is likely to change the landscape of the
European fixed-income market with new regulations on the provision of trading services
and reporting. Indeed, there are significant concerns in the financial services industry about
the cost of fulfilling these requirements, especially since mandatory transparency could
potentially hamper liquidity due to the withdrawal of dealers who would be concerned
about “showing their hand”. Our results imply that the pre-MiFID opaque structure could
be one of the reasons why a selected set of German bonds are revealed to be more liquid
than their U.S. counterparts.

18



Although our study provides some insights into a market that has so far been dark
for many of its market participants, from an academic point of view, and even from a
regulatory perspective, much still remains to be done to address specific policy questions.
This said, our findings lay the foundations for a future academic and regulatory research
agenda. Without data regarding market liquidity before the implementation of MiFID
II along the lines of our findings, it would be impossible to assess empirically whether
pre- and post-trade transparency in the European bond market indeed improved liquidity.
While the scope and mandate of MiFID II are vast, it remains to be seen how well and
how broadly the directive will be implemented. Suffice it to say that even in the U.S.,
the implementation of TRACE took place over several years just for the corporate bond
market, and its extension to other fixed-income markets is still work in progress. It is fair
to assume that the dissemination of a reasonable sample of such data will take several
years. Our analysis on liquidity has shown, for instance, that given the low number of
bonds traded at significant frequency, any increase in the number of these liquid bonds
due to MiFID II regulation would be an achievement. Once reliable data from MiFID
II become available in the future, our study could serve as a benchmark of the “before”
period. As the construction of reliable transaction databases will be a challenge in the
years to come, we expect our findings to remain valid and relevant in the interim.

Another issue that can be addressed based on our evidence is how the Corporate
Sector Purchase Programme (CSPP), launched by the ECB in June 2016 as part of its
Quantitative Easing (QE), has reshaped the liquidity in the European corporate bond
markets. This paper could be the basis for a proper analysis of the impact of corporate
bond purchases in the CSPP. Our paper would provide such a benchmark to assess the
impact of this specific ECB program, which does not have a counterpart in the QE
programs of the U.S. Federal Reserve System (FED). Overall, our paper serves the purpose
of shedding light on what was previously unknown and of opening up an important topic
for further discussion.
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A TRACE data preparation

We use two main sources of data for our analysis of the U.S. corporate bond market.
We obtain information on bond characteristics from Mergent FISD, while the TRACE
Enhanced database contains bond transactions’ prices, which are used for the calculation of
the liquidity measures.31 For comparability with the BaFin data, our sample spans January
2008 to December 2014. For TRACE, we follow standard data cleaning procedures described
by Dick-Nielsen (2009).32 Furthermore, we implement the price filters used in Edwards et al.
(2007), and Friewald et al. (2012).33 We consider only straight (simple callable and puttable)
bonds, and exclude any bond with complex structures or optionalities. Details on the
number of observations lost in the cleaning process can be found in Table I1 of the Internet
Appendix. In defining our baseline sample of vanilla bonds, secured bonds are identified
as those with SECURITY TYPE=“SS” in Mergent FISD. Treasury-type bonds are those
with bond type among “USBD”,“USBL”,“USBN”,“USNT”,“USSI”,“USSP”,“USTC” in
Mergent FISD. Unsecured bonds are the remaining ones that do not fall into any of the
previous two categories. To divide unsecured bonds into those issued by non-financial firms
and those issued by financial corporations, we use the industry classification provided by
Mergent FISD. Financial bonds are those with INDUSTRY GROUP=2, while non-financial
bonds are those belonging to any other industry group code.

B Liquidity measures

We employ a set of liquidity measures that mostly capture the costs associated with
price-impact and round-trip trades, following the presentation in Friewald et al. (2017).
While these measures are typically calculated on a daily basis for U.S. TRACE data, all
measures calculated here are based on weekly data. This allows us to include more bonds
in our analysis that are relatively actively traded, but not typically on a daily basis. We
define our notation such that Liqit is the liquidity of bond i in week t and N i

t is the number
of trades in bond i in week t.

• The Amihud measure, proposed in Amihud (2002), is our proxy for price impact.
The more a trade of a given size shifts the observed price, the higher the Amihud
measure and the less liquid the bond. The measure is obtained as the mean ratio of
absolute log returns to trade volumes:

Amihudi
t =

1

N i
t

N i
t∑

j=1

|ri,jt |
V i,j
t

(1)

31In addition to the TRACE standard version, TRACE Enhanced includes buy-sell indicators for each
transaction, and the trading volume is not capped.

32We delete duplicates, trade corrections, and trade cancellations on the same day. Moreover, we delete
reversals, which are errors detected on a day after they occurred.

33We adopt a median and a reversal filter. The median filter eliminates any transaction where the price
deviates by more than 10% from the daily median or from a nine-trading-day median, which is centered at
the trading day. The reversal filter eliminates any transaction with an absolute price change that deviates
at the same time by at least 10% from the price of the transaction before, the transaction after, and the
average of the two.
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where the index j spans all trades in bond i in week t while ri,jt and V i,j
t are the (log)

return and transaction volume associated with the trade j. The measure is given in
units of basis points per million EUR (per million USD for our TRACE sample),
and we require at least eight transactions per week in order to calculate it.

All the other following measures capture the liquidity component that is associated
with the cost of a round-trip trade and are given in units of basis points:

• Price dispersion was introduced by Jankowitsch, Nashikkar, and Subrahmanyam
(2011). The idea is that the lower the volatility of prices around the consensus price,
the more liquid is the bond, since agents are more likely to trade the bond at its fair
value. It is calculated as the root mean squared (weighted) difference between traded
prices P i,j

t and the market valuation P i
t proxied by the volume-weighted average

trade price.

PriceDispi
t =

√√√√ 1∑N i
t

j=1 V
i,j
t

N i
t∑

j=1

(P i,j
t − P i

t )
2 V i,j

t (2)

with P i
t = 1∑Ni

t
j=1 V

i,j
t

∑N i
t

j=1 P
i,j
t As for the Amihud measure, we require a minimum of

eight transactions per week.

• Roll is the Roll measure that relates the autocorrelation of returns to the bid-ask
spread, developed in Roll (1984). It is obtained as twice the square root of the
negative auto-covariance of returns.

Rollit = 2

√
−Cov(ri,jt , ri,j−1

t ) (3)

We require a minimum of eight transactions per week in order to compute the Roll
measure.

• Imputed round-trip cost, developed in Feldhütter (2011) and applied to OTC markets
in Dick-Nielsen et al. (2012), proxies the bid-ask spread by comparing the highest to
the lowest price of a set of transactions with identical volumes. These transactions
are assumed to belong to a round-trip trade and the highest (lowest) of their prices
thus to correspond to the prevailing ask (bid) price:

ImputedRTCostit =
1

Bi
t

Bi
t∑

b=1

1− minP i,b
t

maxP i,b
t

(4)

where Bi
t is the number of sets with trades of identical size and P i,b

t is the set of
prices that belong to the set b. We require a minimum of eight transactions per
week and at least two transactions of the same size in order to compute the imputed
round-trip cost.

• Effective bid-ask spread, proposed in Hong and Warga (2000), is the most restrictive
of our measures. It is the difference between the average sell and the average buy
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price, normalized by their mid-price:

EffSpreadi
t =

2(P̄ i,sell
t − P̄ i,buy

t )

P̄ i,sell
t + P̄ i,buy

t

(5)

where P̄ i,sell
t = 1

N i,sell
t

∑N i,sell
t

j=1 P i,j
t is the average sell price and idem for the average

buy price P̄ i,buy
t of bond i in week t. While the trade sign (buy/sell) is provided in

TRACE, for our German sample it needs to be inferred following the algorithm of
Lee and Ready (1991), by making use of quotes from Bloomberg. Therefore, for this
measure, we not only require Bloomberg quotes, but also eight trades which must
include at least one buy and sell trade each. In our case, it is possible to obtain
negative values for the effective bid-ask spread since we infer the trade sign from
daily data, but average over one week. We discard all such negative values.34

34For example, we could observe buys on the first day, following which the bond price falls and the
bond is sold again at a lower price later in the same week.
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Table 1: Data cleaning and sample selection: Panel A shows the number of observations after each of the cleaning steps
described in section 4.2. Before cleaning is the initial number of observations. We discard observations with errors in ISIN or
timestamp, in non-debt securities, in minor currencies, corresponding to technical lines (duplicate lines that are automatically
created by some reporting systems when the trade is on hold) or corresponding to double-reporting by both parties of a trade.
Filtering is applied for prices (absolute values and weekly price median filter) and complete CFI codes (for bond classification). Panel
B describes the number of bonds, observations and traded volume retained in our sample selection process. Vanilla bonds are bonds
with a complete CFI code with fixed or zero coupon and a fixed redemption date and that are not classified otherwise as hybrid or
structured products. Vanilla bonds are distinguished into secured/guaranteed bonds (secured through assets or a non-government
entity), treasury-type bonds (issued or guaranteed by a federal or state government) and unsecured bonds. For unsecured bonds we
distinguish between certificates and corporate bonds which are either financial bonds or non-financial bonds depending on the issuer
type. Our German sample is based on data reported to the German Federal Financial Supervisory Authority (Bundesanstalt für
Finanzdienstleistungsaufsicht, popularly known as “BaFin”) from 2008 to 2014. For the U.S. sample we use the TRACE Enhanced
database for the same period.

Panel A: Data cleaning

before after removing after complete vanilla
year cleaning errors non-debt currencies technical lines double-reporting price-filtering CFI code bonds

2008 3,802,701 3,766,085 3,461,772 3,428,490 2,416,096 1,597,236 1,588,700 1,522,319 1,261,461
2009 3,675,045 3,670,634 3,263,093 3,242,910 1,706,814 1,197,506 1,189,079 1,114,034 845,341
2010 4,106,918 4,106,149 3,989,344 3,965,796 2,019,035 1,486,864 1,478,227 1,343,649 935,190
2011 3,770,269 3,769,170 3,678,184 3,658,141 2,072,979 1,429,922 1,421,010 1,297,610 928,948
2012 4,681,385 4,681,196 4,573,035 4,543,243 2,695,704 1,765,453 1,723,423 1,584,035 961,130
2013 4,258,139 4,258,136 4,122,257 4,077,110 2,670,584 1,711,202 1,687,676 1,497,546 965,263
2014 4,077,082 4,077,070 3,818,136 3,747,882 2,426,399 1,574,867 1,554,282 1,351,927 843,248∑

28,371,539 28,328,440 26,905,821 26,663,572 16,007,611 10,763,050 10,642,397 9,711,120 6,740,581

Table 1 continued on next page.
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Table 1 continued from previous page.
Panel B: Sample selection

vanilla bonds unsecured bonds corporate bonds

vanilla bonds secured treasury-type unsecured certificates corporates non-financial financial

WPHG: all trades

# bonds 81,664 4,873 4,218 72,573 60,817 11,670 817 10,853
# trades 6,740,581 1,188,767 2,906,710 2,645,104 765,781 1,857,777 738,839 1,118,938
traded volume (million EUR) 12,474,668 791,973 11,244,802 437,893 29,901 389,294 57,209 332,085

WPHG: trades in German bonds

# bonds 65,819 2,803 1,272 61,744 51,938 9,741 178 9,563
# trades 4,216,200 661,076 1,287,824 2,267,300 671,381 1,578,591 581,594 996,997
traded volume (million EUR) 7,572,336 488,579 6,732,304 351,453 20,863 319,454 34,879 284,575

TRACE

# bonds 9,602 598 274 8,730 8,730 2,314 6,414
# trades 16,810,039 319,396 414,914 16,075,729 16,075,729 3,537,977 12,537,466
traded volume (million USD) 6,865,837 195,225 274,333 6,396,279 6,396,279 1,605,194 4,790,566
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Table 2: Descriptive statistics of bond characteristics for German and U.S. corporate bonds, differentiated for financial and
non-financial sector bonds. Coupon rate is in percent, excluding zero coupon-bonds. Maturity is the maturity at issuance, in years.
Time to maturity) is the average remaining maturity at the time of a trade (averaged for each bond), in years. Amount issued is the
issued amount of a bond in million EUR or USD respectively. Average number of trades per day is the average number of trades on
any given trading day for the lifetime of the security. Average number of trades per day if trade is the average number of trades on a
trading day with at least one trade. Average trading interval is the average amount of calendar days between two consecutive trades.
Average daily volume is the average volume in million EUR (USD) traded on one day. Average daily volume if trade is the average
volume in million EUR (USD) traded on a trading day with at least one trade. Trade volume total is the summed value of trades
recorded in our sample for a given security, in million EUR or USD respectively. Our German sample is based on data reported to
the German Federal Financial Supervisory Authority (Bundesanstalt für Finanzdienstleistungsaufsicht, popularly known as “BaFin”)
from 2008 to 2014. For the U.S. sample we use the TRACE Enhanced database for the same period.

German bonds, WpHG U.S. bonds, TRACE

mean stddev p05 median p95 mean stddev p05 median p95

non-financial bonds

Coupon rate (%) 6.32 1.80 3.21 6.61 9.00 5.94 2.48 1.50 6.05 9.88
Maturity (years) 5.89 2.32 3.02 5.00 10.00 13.71 12.44 2.48 10.02 30.08
Time to maturity (years) 4.11 2.21 1.14 4.00 7.88 1.53 4.65 0.00 0.02 7.88
Amount issued (millions) 146.63 236.47 2.17 30.00 700.00 406.49 633.17 12.92 250.00 1,250.00
Avg. # trades per day 5.22 7.11 0.01 2.45 18.48 0.42 1.23 0.00 0.04 2.16
Avg. # trades per day | trade 6.55 6.67 1.25 4.20 18.18 11.67 25.75 1.33 3.02 62.00
Avg. trading interval (days) 12.75 34.23 1.44 1.89 56.14 22.06 69.49 1.46 5.00 91.34
Avg. daily volume (millions) 0.33 0.68 0.00 0.09 1.42 0.22 0.63 0.00 0.02 1.06
Avg. daily volume | trade (millions) 0.49 0.82 0.01 0.20 1.71 28.81 399.01 0.06 2.22 122.75
Total trade volume (millions) 195.95 313.37 0.11 54.66 925.15 693.69 2,054.87 0.73 86.78 3,077.17

financial bonds

Coupon rate (%) 5.36 4.30 1.45 3.87 15.00 5.16 1.70 2.00 5.30 7.55
Maturity (years) 4.02 2.87 1.07 3.25 10.00 8.53 7.99 1.05 5.04 25.06
Time to maturity (years) 2.45 2.38 0.22 1.41 7.20 0.98 2.90 0.00 0.01 5.35
Amount issued (millions) 47.89 203.17 0.10 17.01 139.00 229.28 511.28 10.53 24.73 1,250.00
Avg. # trades per day 0.18 0.70 0.00 0.02 0.78 0.70 2.01 0.00 0.14 3.44
Avg. # trades per day | trade 1.60 1.28 1.00 1.20 3.39 4.97 8.37 1.00 2.96 16.15
Avg. trading interval (days) 64.11 125.24 2.82 25.07 245.32 18.75 49.62 1.48 5.41 72.63
Avg. daily volume (millions) 0.06 0.30 0.00 0.00 0.21 0.32 1.41 0.00 0.01 1.72
Avg. daily volume | trade (millions) 3.63 25.48 0.00 0.07 14.60 4.11 25.81 0.04 0.16 15.27
Total trade volume (millions) 29.76 135.91 0.00 1.11 119.58 746.89 2,911.20 0.28 20.63 4,007.97
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Table 3: Frequency of trading of corporate bonds: For German and U.S. non-
financial and financial corporate bonds we report the number of days in a year that the
bond is traded. For each bond we count the most active year. For example, of 178 German
non-financial corporate bonds in our sample, 78 were traded on more than 200 days per
year. Our German sample is based on data reported to the German Federal Financial
Supervisory Authority (Bundesanstalt für Finanzdienstleistungsaufsicht, popularly known
as “BaFin”) from 2008 to 2014. For the U.S. sample we use the TRACE Enhanced
database for the same period.

German bonds, WpHG U.S. bonds, TRACE

number of active days per year non-financial financial non-financial financial

200+ 78 102 288 828
151-200 15 147 161 524
101-150 19 248 197 865
51-100 13 579 286 1,356
0-50 53 8,487 1,382 2,841∑

178 9,563 2,314 6,414
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Table 4: Descriptive statistics of bond characteristics for liquid German and U.S. corporate bonds, differentiated for financial
and non-financial sector bonds. Coupon rate is in percent, excluding zero coupon-bonds. Maturity is the maturity at issuance, in
years. Time to maturity) is the average remaining maturity at the time of a trade (averaged for each bond), in years. Amount
issued is the issued amount of a bond in million EUR or USD respectively. Average number of trades per day is the average number
of trades on any given trading day for the lifetime of the security. Average number of trades per day if trade is the average number
of trades on a trading day with at least one trade. Average trading interval is the average amount of calendar days between two
consecutive trades. Average daily volume is the average volume in million EUR (USD) traded on one day. Average daily volume
if trade is the average volume in million EUR (USD) traded on a trading day with at least one trade. Trade volume total is the
summed value of trades recorded in our sample for a given security, in million EUR or USD respectively. Our German sample is
based on data reported to the German Federal Financial Supervisory Authority (Bundesanstalt für Finanzdienstleistungsaufsicht,
popularly known as “BaFin”) from 2008 to 2014. For the U.S. sample we use the TRACE Enhanced database for the same period.

German bonds, WpHG U.S. bonds, TRACE

mean stddev p05 median p95 mean stddev p05 median p95

non-financial bonds

Coupon rate (%) 6.00 1.77 2.93 6.50 8.50 6.12 2.27 2.13 6.13 9.88
Maturity (years) 5.81 2.00 4.00 5.00 10.00 14.35 12.61 4.15 10.02 30.10
Time to maturity (years) 4.06 1.71 1.31 4.02 6.61 4.76 6.19 0.00 1.85 18.07
Amount issued (millions) 183.42 264.41 5.00 50.00 757.50 477.75 682.65 14.99 300.00 1300.00
Avg. # trades per day 6.92 7.45 0.11 4.34 20.32 0.51 1.42 0.00 0.04 2.94
Avg. # trades per day | trade 7.90 7.04 1.60 5.41 20.28 30.66 38.39 9.00 16.17 99.82
Avg. trading interval (calendar days) 4.52 8.99 1.44 1.73 19.60 76.74 148.82 7.00 27.22 309.63
Avg. daily volume (millions) 0.46 0.80 0.01 0.16 1.66 0.26 0.70 0.00 0.03 1.33
Avg. daily volume | trade (millions) 0.55 0.83 0.02 0.30 1.71 49.57 474.12 0.22 11.31 166.96
Total trade volume (millions) 269.58 353.44 2.91 108.07 948.85 824.26 2365.86 0.68 123.70 3679.08

financial bonds

Coupon rate (%) 3.75 2.18 1.61 3.38 6.15 5.15 1.62 2.03 5.35 7.50
Maturity (years) 4.57 2.75 1.19 4.09 10.00 11.03 8.13 2.04 10.00 30.02
Time to maturity (years) 2.85 2.18 0.41 2.43 6.87 3.85 3.54 0.20 2.71 9.47
Amount issued (millions) 72.58 151.35 2.36 27.00 250.00 311.92 591.74 10.71 31.31 1500.00
Avg. # trades per day 0.73 1.33 0.04 0.31 2.69 0.89 2.40 0.01 0.13 5.14
Avg. # trades per day | trade 2.90 2.17 1.36 2.15 7.15 25.16 32.66 9.25 14.35 82.01
Avg. trading interval (calendar days) 15.36 25.80 2.09 8.14 49.93 44.78 70.41 7.00 25.22 141.08
Avg. daily volume (millions) 0.12 0.36 0.00 0.02 0.46 0.43 1.37 0.00 0.01 2.58
Avg. daily volume | trade (millions) 1.17 4.86 0.03 0.14 5.00 12.45 44.77 0.16 0.58 60.63
Total trade volume (millions) 60.39 158.84 0.79 14.05 267.57 1050.43 3462.93 0.64 22.50 6109.19
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Table 5: Ratings of liquid bonds: Rating steps of corporate bonds in our sample of
liquid bonds. Ratings for German corporate bonds are obtained via Bloomberg, Thomson
Reuters or Bundesbank databases. Ratings for U.S. bonds are from Mergent ID. Bonds
with a rating notch of 10 and better are investment grade. The sample is corporate bonds
that are sufficiently actively traded and for which we calculate liquidity measures. Our
German sample is based on data reported to the German Federal Financial Supervisory
Authority (Bundesanstalt für Finanzdienstleistungsaufsicht, popularly known as “BaFin”)
from 2008 to 2014. For the U.S. sample we use the TRACE Enhanced database for the
same period.

German bonds U.S. bonds

rating notch non-financial financial non-financial financial

1 (Aaa/AAA) 0 64 58 368
2 (Aa1/AA+) 0 38 59 348
3 (Aa2/AA) 0 117 17 365
4 (Aa3/AA-) 0 347 82 690
5 (A1/A+) 4 460 110 539
6 (A2/A) 0 134 250 768
7 (A3/A-) 0 260 161 252
8 (Baa1/BBB+) 7 34 145 106
9 (Baa2/BBB) 7 1 164 89
10 (Baa3/BBB-) 7 17 115 99

11 (Ba1/BB+) 1 0 41 262
12 (Ba2/BB) 1 2 59 67
13 (Ba3/BB-) 0 0 70 68
14 (B1/B+) 1 2 55 173
15 (B2/B) 0 0 55 48
16 (B3/B-) 0 0 90 32
17 (Caa1/CCC+) 0 0 46 9
18 (Caa2/CCC) 0 0 16 6
19 (Caa3/CCC-) 0 0 3 6
20 (Ca/CC) 0 0 0 1
21 (C/C) 0 0 2 0

unavailable 90 109 146 453∑
118 1,585 1,744 4,749
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Table 6: Liquidity statistics: Summary statistics of liquidity measures of German and U.S. corporate bonds. Panel A shows
statistics for non-financial bonds and Panel B for financial bonds. Amihud is the Amihud measure of price impact obtained as the
mean ratio of absolute log returns to trade volumes. Price dispersion is the root mean squared difference between traded prices and
the market valuation proxied by the volume-weighted average trade price. Roll is the Roll measure, a proxy for the round-trip cost
and obtained as twice the square root of the negative auto-covariance of returns. Effective bid-ask spread is the difference between
the average sell and the average buy price, normalized by their mid-price. The trade sign (buy/sell) is inferred by comparing to
quotes from Bloomberg. Imputed round-trip cost proxies bid-ask spread by comparing the highest to the lowest price of a set of
transactions with identical volumes. All measures were computed for every bond and week where there were at least eight trades
with sufficient information available and winsorized at the 0.5% and 99.5% quantile. Units are basis points except for the Amihud
measure, which is given as in units of basis points per million EUR (USD) for German bonds (U.S. bonds). Our German sample is
based on data reported to the German Federal Financial Supervisory Authority (Bundesanstalt für Finanzdienstleistungsaufsicht,
popularly known as “BaFin”) from 2008 to 2014. For the U.S. sample we use the TRACE Enhanced database for the same period.

Panel A: Non-financial bonds

mean stddev p05 median p95 # bonds # bond-weeks

German non-financial bonds (WpHG)

Amihud (bp per million EUR) 349.47 1447.58 5.17 42.96 1210.15 118 11,057
Price Dispersion (bp) 57.41 59.35 8.61 38.02 177.66 118 11,045
Roll Measure (bp) 67.25 50.61 15.01 54.18 167.02 118 10,674
Effective Bid-Ask (bp) 81.65 109.63 11.00 48.78 282.32 87 6,278
Imputed Roundtrip (bp) 120.18 176.15 9.73 58.38 516.45 118 10,922

U.S. non-financial bonds (TRACE)

Amihud (bp per million USD) 77.43 115.73 1.41 40.63 273.84 1,658 85,580
Price Dispersion (bp) 90.27 110.88 10.28 57.80 263.07 1,658 85,580
Roll Measure (bp) 128.86 124.76 16.87 94.84 346.51 1,625 79,086
Effective Bid-Ask (bp) 136.04 168.95 5.48 73.91 447.54 1,582 79,119
Imputed Roundtrip (bp) 66.81 69.21 5.32 45.76 199.80 1,602 81,267

Table 6 continued on next page.
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Table 6 continued from previous page.
Panel B: Financial bonds

mean stddev p05 median p95 # bonds # bond-weeks

German financial bonds (WpHG)

Amihud (bp per million EUR) 29.81 61.17 0.71 11.88 106.85 1,508 18,917
Price Dispersion (bp) 34.69 34.41 3.00 24.85 98.42 1,508 18,744
Roll Measure (bp) 53.84 50.63 3.65 39.24 153.58 1,508 17,945
Effective Bid-Ask (bp) 102.62 92.88 12.33 77.71 270.45 323 3,048
Imputed Roundtrip (bp) 45.83 53.53 2.75 29.26 143.59 1,476 17,253

U.S. financial bonds (TRACE)

Amihud (bp per million USD) 110.88 190.21 3.45 51.96 401.21 4,318 276,466
Price Dispersion (bp) 123.82 192.00 10.19 73.89 389.02 4,318 276,467
Roll Measure (bp) 164.08 192.58 17.83 110.61 452.80 4,265 256,743
Effective Bid-Ask (bp) 199.76 254.81 6.53 130.67 582.02 4,249 263,809
Imputed Roundtrip (bp) 88.00 100.14 6.63 56.87 263.56 4,218 260,827
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Table 7: Determinants of liquidity: Regression of the liquidity measures described
in Table 6, computed at weekly frequency, on bond and bond-time characteristics. The
sample for Panel A are German corporate bonds that carry a rating and U.S. bonds with
a rating for panel B. All liquidity measures are calculated for each bond on a weekly basis
and winsorized at the 0.5% level from both tails. The explanatory variables are given by
bond size (in million EUR/USD), rating notch (1 being the best rating on the scale, cf.
Table 5), time to maturity (in years), age (in years), volume traded in the same bond
and week (in million EUR/USD), and a dummy indicating whether the bond is issued
by a financial firm. Year-fixed effects are included with the year 2014 as a baseline. Our
German sample is based on data reported to the German Federal Financial Supervisory
Authority (Bundesanstalt für Finanzdienstleistungsaufsicht, popularly known as “BaFin”)
from 2008 to 2014. For the U.S. sample we use the TRACE Enhanced database for the
same period. Test statistics, derived from standard errors corrected for heteroscedasticity
and clustered at the firm level, are given in parentheses. The significance is indicated as
follows: ∗ < 0.1, ∗∗ < 0.05, ∗∗∗ < 0.01.

Panel A: German liquid bonds

Price Dispersion Roll Amihud Imputed Roundtr. Eff. Bidask

Bond size (million EUR) 0.005 0.010 −0.008 0.013 −0.032∗∗

(0.991) (1.104) (−1.246) (1.357) (−2.294)
Rating notch 2.703∗∗∗ 2.754∗∗∗ 2.631 6.267∗∗∗ 3.257

(3.439) (2.681) (1.331) (3.553) (1.339)
Time to maturity (years) 4.466∗∗∗ 7.853∗∗∗ 1.599 6.307∗∗∗ 4.902∗∗

(4.661) (4.631) (1.275) (4.469) (2.324)
Age (years) 1.294∗∗ 3.154∗∗∗ 2.664∗∗ 2.602∗∗ −1.913

(2.485) (3.591) (2.319) (2.258) (−0.886)
Volume (million EUR) 0.029 −0.089∗ −0.171∗ −0.093∗∗ −0.241∗

(0.989) (−1.758) (−1.959) (−2.538) (−1.859)
Dummy: financial 17.694∗∗∗ 25.066∗∗∗ 12.430 32.080∗∗∗ 50.080∗∗∗

(2.914) (3.184) (1.196) (3.157) (4.868)
Dummy: year 2008 12.684∗∗∗ 5.508 −0.104 14.300∗ 66.761∗∗∗

(3.179) (0.566) (−0.015) (1.689) (6.677)
Dummy: year 2009 13.408∗∗∗ 9.120 −3.639 10.278 65.888∗∗∗

(3.588) (0.876) (−0.572) (1.121) (5.379)
Dummy: year 2010 8.307∗∗ 9.298 −2.442 5.366 36.318∗∗∗

(2.458) (0.860) (−0.413) (0.664) (4.832)
Dummy: year 2011 8.064∗ 4.367 0.209 8.857 42.605∗∗∗

(1.866) (0.356) (0.026) (0.884) (4.114)
Dummy: year 2012 10.593∗∗ 5.904 9.936 12.692 24.705∗∗∗

(2.515) (0.558) (1.030) (1.371) (3.213)
Dummy: year 2013 3.912 6.279 2.307 6.901 9.088

(1.506) (1.060) (0.568) (1.562) (1.470)
Constant −23.173∗ −20.737 −4.062 −53.029∗∗ −2.586

(−1.856) (−1.277) (−0.163) (−2.271) (−0.081)

Observations 21,439 20,691 21,599 19,965 5,709
number of bonds 1,391 1,343 1,411 1,341 305
R2 0.090 0.123 0.029 0.104 0.251
Adjusted R2 0.089 0.123 0.029 0.103 0.250

Table 7 continued on next page.
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Table 7 continued from previous page.
Panel B: TRACE liquid bonds

Price Dispersion Roll Amihud Imputed Roundtr. Eff. Bidask

Bond size (million USD) −0.018∗∗∗ −0.012∗∗∗ −0.022∗∗∗ −0.011∗∗∗ −0.062∗∗∗

(−3.631) (−3.423) (−5.365) (−5.478) (−6.560)
Rating notch 12.407∗∗∗ 8.300∗∗∗ 4.849∗∗∗ 3.612∗∗∗ 11.218∗∗∗

(8.504) (7.027) (4.048) (5.989) (3.979)
Time to maturity (years) 3.906∗∗∗ 5.946∗∗∗ 4.644∗∗∗ 3.669∗∗∗ 6.181∗∗∗

(10.006) (16.419) (11.519) (13.845) (10.940
Age (years) 0.931 0.845 3.705∗∗∗ 0.301 2.779∗∗∗

(0.979) (1.061) (3.563) (1.029) (2.776
Volume (million USD) 0.032 −0.005 −0.051∗∗ −0.004 −0.153∗∗∗

(1.397) (−0.295) (−2.316) (−0.383) (−2.678
Dummy: financial 44.110∗∗∗ 45.167∗∗∗ 46.378∗∗∗ 27.453∗∗∗ 80.162∗∗∗

(7.518) (9.030) (7.460) (9.603) (8.799
Dummy: year 2008 179.640∗∗∗ 168.019∗∗∗ 142.558∗∗∗ 82.966∗∗∗ 190.142∗∗∗

(10.094) (13.168) (9.656) (15.139) (7.803
Dummy: year 2009 146.160∗∗∗ 125.867∗∗∗ 107.225∗∗∗ 72.495∗∗∗ 165.765∗∗∗

(14.781) (17.150) (15.604) (17.675) (13.161
Dummy: year 2010 25.115∗∗∗ 40.329∗∗∗ 37.112∗∗∗ 25.934∗∗∗ 38.944∗∗∗

(3.562) (6.833) (6.236) (8.697) (4.237
Dummy: year 2011 24.103∗∗∗ 33.459∗∗∗ 30.538∗∗∗ 21.168∗∗∗ 34.972∗∗∗

(4.212) (6.194) (5.770) (6.702) (4.455
Dummy: year 2012 8.979∗ 13.384∗∗∗ 6.927∗∗ 9.131∗∗∗ 21.325∗∗∗

(1.856) (4.925) (2.535) (6.217) (3.976
Dummy: year 2013 1.848 2.119 −1.729 1.491 2.979

(0.510) (0.773) (−0.718) (0.957) (0.553
Constant −90.503∗∗∗ −52.730∗∗∗ −56.609∗∗∗ −21.936∗∗∗ −57.717∗∗

(−5.798) (−3.864) (−4.055) (−3.326) (−2.134

Observations 357,132 357,132 357,132 344,871 357,132
number of bonds 5,660 5,660 5,660 5,617 5,660
R2 0.322 0.265 0.206 0.281 0.306
Adjusted R2 0.322 0.265 0.206 0.281 0.306
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Table 8: Propensity score matched regressions: Regression of the liquidity measures
described in Table 6, computed at weekly frequency, on bond and bond-time characteristics.
All liquidity measures are calculated for each bond on a weekly basis and winsorized at
the 0.5% level from both tails. The sample is a matched sample of German corporate
bonds that carry a rating (treatment group) and a control group of U.S. bonds matched
at weekly frequency based on amount outstanding, time to maturity, maturity at issuance,
rating, coupon rate, average trade volume and classification as financial bond. See section
5.2.4 for details of the matching process. The explanatory variables are given by bond
size (in million EUR/USD), rating notch (1 being the best rating on the scale, cf. Table
5), time to maturity (in years), age (in years), a dummy indicating whether the bond is
issued by a financial firm and a dummy indicating whether a bond is part of the German
(treatment) sample. Year-fixed effects are included with the year 2014 as a baseline. Our
German sample is based on data reported to the German Federal Financial Supervisory
Authority (Bundesanstalt für Finanzdienstleistungsaufsicht, popularly known as “BaFin”)
from 2008 to 2014. For the U.S. sample we use the TRACE Enhanced database for the
same period. Test statistics, derived from standard errors corrected for heteroscedasticity
and clustered at the firm level, are given in parentheses. The significance is indicated as
follows: ∗ < 0.1, ∗∗ < 0.05, ∗∗∗ < 0.01.

Price Dispersion Roll Amihud Imputed Roundtr. Eff. Bidask

Bond size (million USD) −0.016∗∗∗ −0.003 −0.021∗∗∗ −0.007∗∗ −0.052∗∗∗

(−3.064) (−0.949) (−4.256) (−2.121) (−6.437)
Rating notch 5.069∗∗∗ 3.984∗∗∗ 4.338∗∗∗ 2.337∗∗∗ 4.489∗∗∗

(4.204) (4.194) (5.354) (5.014) (3.542)
Time to maturity (years) 5.219∗∗∗ 7.839∗∗∗ 5.095∗∗∗ 4.517∗∗∗ 7.965∗∗∗

(9.108) (14.310) (7.904) (10.009) (8.904)
Age (years) 3.803∗∗∗ 2.951∗∗∗ 4.536∗∗∗ 1.837∗∗∗ 4.309∗∗∗

(3.943) (3.698) (5.848) (3.153) (3.322)
Dummy: financial 36.185∗∗∗ 32.859∗∗∗ 23.159∗∗∗ 17.542∗∗∗ 57.792∗∗∗

(4.000) (4.511) (4.462) (3.927) (5.538)
Dummy: German sample −61.086∗∗∗ −47.244∗∗∗ −40.740∗∗∗ −3.440 −39.205∗∗∗

(−8.645) (−8.709) (−6.338) (−0.770) (−3.990)
Dummy: year 2008 79.200∗∗∗ 72.015∗∗∗ 56.490∗∗∗ 37.268∗∗∗ 95.339∗∗∗

(6.490) (5.932) (6.596) (5.962) (7.530)
Dummy: year 2009 68.928∗∗∗ 55.675∗∗∗ 36.686∗∗∗ 30.345∗∗∗ 103.809∗∗∗

(6.586) (5.614) (4.880) (4.705) (6.871)
Dummy: year 2010 23.029∗∗∗ 26.132∗∗∗ 17.533∗∗∗ 12.064∗∗∗ 41.652∗∗∗

(4.084) (3.780) (2.861) (2.737) (5.489)
Dummy: year 2011 19.059∗∗∗ 16.843∗∗ 11.481∗ 11.223∗∗ 39.515∗∗∗

(3.616) (2.376) (1.774) (2.257) (5.110)
Dummy: year 2012 13.475∗∗∗ 13.682∗∗ 4.862 9.208∗ 21.421∗∗∗

(2.861) (2.136) (0.753) (1.865) (3.221)
Dummy: year 2013 4.003 7.326∗∗ −0.363 1.553 1.114

(1.346) (2.120) (−0.068) (0.499) (0.219)
Constant −23.277 −12.365 −17.160 −6.134 −1.264

(−1.304) (−0.836) (−1.558) (−0.747) (−0.066)

Observations 29,108 28,116 29,294 27,316 10,882
number of bonds 4,497 4,394 4,521 4,329 2,334
R2 0.201 0.182 0.077 0.108 0.230
Adjusted R2 0.201 0.181 0.076 0.108 0.229
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Figure 1: Number of liquid bonds: Number of bonds for which we compute liquidity
measures at the weekly level. The sample Panel (a) are German non-financial bonds and
German financial bonds for Panel (b). Price dispersion, Roll measure, Amihud measure
and imputed round-trip cost require eight observed trades. The calculation of the effective
bid-ask spread for our German sample further requires the availability of quotes to infer
whether a trade was buyer- or seller-initiated, leading to fewer observations. Year-end
effects are clearly discernible in all transaction-based measures of liquidity. For U.S. bonds
in Panel (c) the trade sign is included in TRACE, and we distinguish only between financial
and non-financial bonds. Our German sample is based on data reported to the German
Federal Financial Supervisory Authority (Bundesanstalt für Finanzdienstleistungsaufsicht,
popularly known as “BaFin”) from 2008 to 2014. For the U.S. sample we use the TRACE
Enhanced database for the same period.
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Figure 1 continued on next page.
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Figure 1 continued from previous page.
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Figure 2: Effective bid-ask spread: Effective bid-ask spread is the difference between
the average sell and the average buy price, normalized by their mid-price and given in basis
points. Our German sample is based on data reported to the German Federal Financial
Supervisory Authority (Bundesanstalt für Finanzdienstleistungsaufsicht, popularly known
as “BaFin”) from 2008 to 2014. For the U.S. sample we use the TRACE Enhanced
database for the same period.
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(a) German bonds (WpHG data).
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Figure 3: Further liquidity measures - German bonds. Price dispersion is the root mean squared difference between traded
prices and the market valuation proxied by the volume-weighted average trade price. Roll is a proxy for the round-trip cost and is
obtained as twice the square root of the negative auto-covariance of returns. Imputed round-trip cost proxies bid-ask spread by
comparing the highest to the lowest price of a set of transactions with identical volumes. Amihud is a measure of price impact
obtained as the mean ratio of absolute log returns to trade volumes. All measures are given in basis points except for the Amihud,
which is given in units of basis points per million EUR of trade volume. Our German sample is based on data reported to the
German Federal Financial Supervisory Authority (Bundesanstalt für Finanzdienstleistungsaufsicht, popularly known as “BaFin”)
from 2008 to 2014.
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Figure 4: Further liquidity measures - U.S. bonds. Price dispersion is the root mean squared difference between traded prices
and the market valuation proxied by the volume-weighted average trade price. Roll is a proxy for the round-trip cost and is obtained
as twice the square root of the negative auto-covariance of returns. Imputed round-trip cost proxies bid-ask spread by comparing
the highest to the lowest price of a set of transactions with identical volumes. Amihud is a measure of price impact obtained as the
mean ratio of absolute log returns to trade volumes. All measures are given in basis points except for the Amihud, which is given in
units of basis points per million USD of trade volume. Our U.S. sample is based on the TRACE Enhanced database for the period
from 2008 to 2014.
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(c) Imputed round-trip cost
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Internet Appendix to

Lighting up the Dark: Liquidity in the German Corporate Bond
Market
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Table I1: Data Cleaning Process - TRACE: This table illustrates the data cleaning
process and the number and share of observations remaining after each cleaning step
for each year of data and the whole dataset. The data sample comes from TRACE
Enhanced and covers the period January 2008 - December 2014. When necessary, bond
characteristics are matched from MERGENT FISD. The initial number of observations is
given as before cleaning. TRACE filter: In the first cleaning step we clean the transaction
data of errors using the algorithm described in Dick-Nielsen (2009). In particular, we
delete duplicates, trade corrections and trade cancellations on the same day. Moreover, we
remove reversals, which are errors detected on a day later than that of the initial trade.
Price filter: Additionally, we implement the price filters described in Friewald et al. (2012).
Specifically, we adopt a reversal filter, which eliminates extreme price movements, and a
median filter, which identifies outliers in prices reported in TRACE within a given time
period.

year before cleaning TRACE filter % of raw price filter % of raw

2008 8,982,733 5,791,024 64% 5,766,619 64%
2009 15,509,609 9,968,885 64% 9,847,259 63%
2010 16,196,597 9,710,084 60% 9,349,861 58%
2011 14,866,634 9,044,960 61% 8,610,110 58%
2012 16,552,442 9,908,571 60% 9,211,178 56%
2013 16,276,111 9,691,278 60% 8,898,621 55%
2014 15,224,322 9,115,658 60% 8,239,993 54%∑

103,608,448 63,230,460 61% 59,923,641 58%
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Table I2: Liquidity correlation: Correlation of weekly means of liquidity measures for
German corporate bonds. Amihud is the Amihud measure of price impact obtained as
the mean ratio of absolute log returns to trade volumes. Price dispersion is the root
mean squared difference between traded prices and the market valuation proxied by the
volume-weighted average trade price. Roll is the Roll measure, a proxy for the round-trip
cost and obtained as twice the square root of the negative auto-covariance of returns.
Effective bid-ask spread is the difference between the average sell and the average buy price,
normalized by their mid-price. The trade sign (buy/sell) is inferred following the algorithm
of Lee and Ready (1991), by making use of quotes from Bloomberg. Imputed round-trip cost
proxies bid-ask spread by comparing the highest to the lowest price of a set of transactions
with identical volumes. All measures were computed for every bond and week where
there were at least eight trades with sufficient information available and winsorized at the
0.5% and 99.5% quantile. Our German sample is based on data reported to the German
Federal Financial Supervisory Authority (Bundesanstalt für Finanzdienstleistungsaufsicht,
popularly known as “BaFin”) from 2008 to 2014. For the U.S. sample we use the TRACE
Enhanced database for the same period.

Panel A: in levels, all German liquid bonds

Amihud EffSpread ImputedRTCost PriceDisp Roll

Amihud 1.00 0.25 0.88 0.69 0.51
EffSpread 0.25 1.00 0.26 0.32 0.32
ImputedRTCost 0.88 0.26 1.00 0.91 0.68
PriceDisp 0.69 0.32 0.91 1.00 0.77
Roll 0.51 0.32 0.68 0.77 1.00

Panel B: in differences, all German liquid bonds

Amihud EffSpread ImputedRTCost PriceDisp Roll

Amihud 1.00 0.13 0.40 0.14 0.14
EffSpread 0.13 1.00 0.24 0.33 0.15
ImputedRTCost 0.40 0.24 1.00 0.64 0.29
PriceDisp 0.14 0.33 0.64 1.00 0.40
Roll 0.14 0.15 0.29 0.40 1.00

Panel C: in levels, all U.S. liquid bonds

Amihud EffSpread ImputedRTCost PriceDisp Roll

Amihud 1.00 0.98 0.98 0.97 0.99
EffSpread 0.98 1.00 0.97 0.98 0.98
ImputedRTCost 0.98 0.97 1.00 0.96 0.98
PriceDisp 0.97 0.98 0.96 1.00 0.98
Roll 0.99 0.98 0.98 0.98 1.00

Panel D: in differences, all U.S. liquid bonds

Amihud EffSpread ImputedRTCost PriceDisp Roll

Amihud 1.00 0.81 0.88 0.90 0.90
EffSpread 0.81 1.00 0.76 0.77 0.73
ImputedRTCost 0.88 0.76 1.00 0.93 0.92
PriceDisp 0.90 0.77 0.93 1.00 0.93
Roll 0.90 0.73 0.92 0.93 1.00
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Figure I1: Monthly traded volume: summed monthly volume of all trades in German
corporate bonds reported due to WpHG (Panel (a)) and in U.S. corporate bonds reported
in TRACE (Panel (b)). Our German sample is based on data reported to the German
Federal Financial Supervisory Authority (Bundesanstalt für Finanzdienstleistungsaufsicht,
popularly known as “BaFin”) from 2008 to 2014. For the U.S. sample we use the TRACE
Enhanced database for the same period.
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(a) Monthly traded volume in liquid German bonds.
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(b) Monthly traded volume in liquid U.S. bonds.
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